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TEMPO...still the 
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best * value in  ******  * 
equipment  :* 19.7,1g8a.tscrnh our Octo.dbinedr ateclesbrf local 

breaktbrou 

osi ex'  5  Olin 2-meter FM 4:1 
quality 2-meter ** 

'TEMPO Ftillti-2, SOH-5 

6 channel capability • selectable 1 or 2 -1 or 5 Watts output 0,11-1f) • Solid-state • Battery 

\  level rneter • Earphone lac,k • Built-in charging terminals and separate charging jack tor 

Ni-cad batteries • flex antenna • Carrying case standard • Excellent frequency 
\  stability allows use with booster amplifier for high power output over 100 Watts • 

• .  External microphone capability • 8 AA batteries or 10 11.11, Ni-cads 

• •Barteries not furnished FCC Type accepted modets avaoabie 
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* * * * * * * * * 

...portables you can depend on at a & Ft10.4-42 (UHF) 

price you can afford 

411j, • 

TEMPO VHF & UHF solid state 
po wer amplifiers 

Boost your signal... give it 
the range and clarity of a 
higher po wered base station. 

VHF (135 to 175 MHz) 
Drive Power Output Model No 
2W  130W  130402 
10VV  130W  130410 
30W 
2W 
low 
30W 

130W  130430 
80W  80402 
80W  80410 
80W  80430 

Price 
$209 
$189 
$199 
$169 
$149 
$159 

UHF (400 to 512 MHz) 
Drive Power Output Model No. Price 

2W  70W  70002 
IOVV  70W  70010 
30W  70W  70030 
2W  40W  40002 
10W  40W  40010 
2W  10W  10002 

$270 
$240 
$210 
$165 
$145 
75 

Lower power and FCC type accepted models also 
available 

TEMPO POCKET RECEIVERS 
Lo w priced, dependable and the most 

co mpact receivers available 

MS-2, 4 channel scanning receiver for VHF high band, smallest 
unit on the market. MR-2 same size as MS-2 but has manual 

selection of 12 channels. VHF high band. MR-3, miniature 2-
channel VHF high band monitor or paging receiver. MR-3U, 
single channel on the 400 to 512 UHF band. All are low priced 

and dependable. Now available with accessory CTCSS and 2-
tone decoders. 

TEMPO FMT-2 & FMT-42 (UHF) 
An exciting approach to 

mobile co m munication 

Compact transceivers offering versatility and perform-
ance. Supplied with an unbreakable remote control 

head for hide-away mounting in mobile use and to provide a small neat package for 
base applications. 6 channel capability with one supplied. A hand-held PTT micro-

phone and 20 foot cable supplied. 2 watt power output for low current, low power 

applications, but designed for output up to 120 watts on VHF, and up to 100 watts 
on UHF. With AC power supply becomes a base station with 120 watts VHF or 100 
watts UHF 

TEMPO VHF/ONE PLUS 
Still the best buy in a mobile transceiver...compare 
features ... compare prices. 

Full 2 meter coverage, 144 to 148 MHz for both transmit 
and receive • 25 watts or low power output selectable • 

Remote tuning on microphone • Sideband operation with SSB/ONE adapter • MARS operation 
capability • 5 kHz numerical LED • Full phase lock synthesized (PLO • Automatic repeater 
split-selectable up or down • Two built-in programmable channels • All solid state • 800 
selectable receive frequencies with simplex and ±600 kHz transmit frequencies for each 
receive channel. Still only $399. 

BIRD Model 4362 Thruline Wattmeter 
.. the perfect accessory for any 2-meter operation. Bird 
directional wattmeters are insertion type instruments for 
measuring forward or reflected power in 50-ohm coaxial 
transmission lines. $94.00. 

HF model 4360 (594.00) and a complete line of BIRD 
products also available. 

Sold at Tempo dealers throughout the U.S. 
and abroad. Please call or write 
for further information. 

Prices subject to change without notice 

18111 111111. 
11240 W. Olympic Blvd., Los Angeles, 
Calif. 90064 

931 N. Euclid. Anaheim, Calif. 92801 
Butler, Missouri 64730 

213/477-6701 
714/772-9200 
816/679-3127 



ASK ANY HAM WHO OWNS ONE: 
THE  Wilson 

SWUM InCTM 

... As far as performance, 
the operation of the new 
System One is expressed 
by my increased success 
among the ruthless 
20 meter pile-ups" 

RICK—WB9ZAH 
FT. WAYNE, N 

19  • 

From the seasoned professional operator to the novice . . . all agree that tne System One T" outperforms anything 

available . . the ultimate Tribanderl Real monobanc performance with 4 full elements on 20 and a separate 10 meter reflec-

tcr, all on a 26' boom. 
You can obtain more information on the System One TM and Wilson's other antenna, radio, tower and rotor products by 

contacting your nearest amateur dealer. 

20-15-10 METER TRIBANDER 

"One thing is for sure. If you can't  • 
hear the DX you can't work it. With 
my new System One by Wilson, that 
problem is all but eliminated. I can 
hear a lot of stations that others 
seem not to hear. Sure helps with the DX" 

. . . RON—INB4GWA 
HERMITAG E, TN. 

THE ACCEPTED INDUSTRY STANDARD 

"just put up a System One 
. . . went up as slick as a \  
whistle . . . more pile-

ups than I can handle". 
. . . JOAN—WDEBNH 

SANTA BARBARA, CA. 

"After using the System One to contact DX 
stations throughout the world. I am convinced that 

it would take a much larger 
antenna to make any sig-
nificant difference at 
either end. A frequent 
comment from 
European stations 
on 15 meters was, 
'You are the only 
West Coast Statio7 
coming through'. 

On 10 meters 
I worked alt 
continents in 

less than 3 hours.' 
AL—K7ICVV 

LAS VEGAS, NV. 

"The System One is providing 
good results . . . it takes the waiting 

out of a pile-up. LES—N1BH 
NARRAGANSETT, R. . 

Consumer Products Division  W2 

colerpctronics Wilson   
4288 S. Polaris / P. 0. Box 19000 / Las Vegas, Nevada 89119 /1702) 739-1931 / TELEX 684-522 
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NEVER SAY DIE 
editorial by Wayne Green 

ATLANTA, DALLAS, ETC. 
The last few months have 

been exceptionally busy and 
exciting for me. They have 
taken me to several countries 
and a number of hamfests and 
computer shows. More impor-
tant, in the long run, are the 
political implications ... and 
by that I mean with regards to 
the future of amateur radio . 
of these last few weeks. 
A year ago, in a newsletter to 

the ham industry (dated May, 
1977), I outlined the dangers of 
the coming WARC conference 
in Geneva. Being one of the few 
surviving delegates from the 
last WARC conference (1959), I 
perhaps have a little more 
perspective on the whole situa-
tion than people who have not 
been through one of those con-
flicts. That was twenty years 
ago and most of the people in-
volved have either died or 
retired by now, so we have a 
new generation of innocents 
preparing for what promises to 
be a bloodbath. 
Those few of you readers 

who have hung in there with me 
for the last twenty years or so 
have read all of this before. 
Hmmm  I wrote my first 
editorial in a ham publication 
just 26 years ago. Luckily I 
didn't suspect what I was get-
ting into. 
To go over history very brief-

ly. In 1959, 1 arrived at Geneva 
to meet with the delegates from 
over 100 countries of the world. 
I found that though a few were 
amateurs, they were represent-
ing commercial or military in-
terests, not amateur. The only 
country that permitted ama-
teurs to be represented on their 
delegation was the U.S., with 
me and a chap from the ARRL 
being it. In reading over the of-

ficial positions of the other 
countries, I found that few had 
any respect for amateur radio 
and that most were proposing 
drastic slashes in amateur fre-
quencies. 
In general, we were in a little 

better shape with the European 
countries, with the worst posi-
tions for us being proposed by 
Australia and India. Australia 
was demanding that all ham 
bands be cut to 50 kHz ... and 
this was their official proposal. 
India wanted them cut to 20 
kHz. Bless India. 
Through  an  almost 

unbelievable stroke of good for-
tune, the U.S. managed to get 
reallocations in the 3-30 MHz 
bands put off until the next con-
ference, scheduled for 1969. If a 
writer used a coincidence as 
weird as the one that hap-
pened, he would be laughed at. 
The U.S. was not trying to save 
the ham bands by this move: 
they were just trying to hold on 
to the disproportionate number 
of frequencies they had 
grabbed for many services at 
Atlantic City in 1947 and at 
previous ITU conferences. 
The fact is that, even though 

the official U.S. WARC pro-
posal called for continuing the 
ham bands as they were. I 
found that the members of the 
U.S. delegation had private 
orders to replace any losses to 
their service by taking frequen-
cies from the nearest ham 
band. We had no friends at that 
conference, believe me ... and 
the most predatory of all of the 
delegates turned out to be 
hams wanting to take ham fre-
quencies for their employers. 
This is one of the reasons I 
laugh a little when I hear an 
ARRL president tell a gullible 
audience that we don't have to 

worry, hams on the foreign 
delegations will help us protect 
ham frequencies. Ha. 
By 1965, the newly-chartered 

African countries were joining 
the ITU and swinging the 
balance of power. By 1966, I 
became concerned enough 
about the situation to look into 
it and see what I could do. I had 
been visiting the ITU pretty 
regularly, keeping in touch with 
the hams there and getting the 
inside information on what was 
really going on. I visited the ITU 
in 1958, 1959, 1961, 1963, 1965, 
and 1966. My visit in the spring 
of 1966 made it seem important 
to me to arrange for a trip to 
visit some of the countries in-
volved and see some of the top 
ITU people. 
That summer I went to Africa 

and visited the hams in Kenya, 
Uganda, Ethiopia, Sudan, and 
Egypt. While in Addis Ababa, I 
had the opportunity to get 
together with the just-replaced 
secretary-general of the ITU. I 
talked with him about the im-
portance of amateur radio to 
emerging nations as an inex-
pensive source of technicians, 
and he thought this was an im-
portant concept which should 
be brought to the attention of 
the current secretary-general, 
an Indian. I DXed my way up to 
India, stopping off on the way 
to visit and operate in Lebanon, 
Syria, Iran, and Afghanistan. I 
visited Iraq, but was unable to 
get permission to operate 
there. 
Mr. Sarwate, meeting me in 

Delhi, was most interested in 
what I had to say about 
amateur radio and its benefits 
to new nations. We discussed 
getting the ITU to back a plan 
for developing amateur radio in 
these countries, and I agreed to 
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TS-820  VFO-820S SP-820 

KEN W OO 

You can still 
buy one of the world's 
best HF transceivers 

for under $1,000 

TS 920 
• 

MAN 

PHONES 

KENawcioiirr.7-ixtzc) 

SEND  VOX NO MON.  OFF  [  

FAST 

OFF  151.0w  

COMP LEVEL 

% I 

..)CESSOW 
PULL ON 

Even without the digital display, Kenwood's TS-820 
provides extremely sensitive and accurate tuning, 
plus all of the electronic and mechanical advantages 
found only in the TS-820S. Its reliability has been 
proven through thousands of hours of use under 
all environmental conditions. 

The TS-820 stands out from all the other rigs on 
the band. Its adjustable RF speech processor, 
utilizing a 455 kHz circuit to provide quick-time-
constant compression, will get your message through 
the pile ups. RF negative feedback is applied from 
the final to the driver to improve linearity, and 
third-order products are at least —35 dB. Harmonic 
spurious emissions are less than —40 dB and other 
spurs are less than —60 dB. RF input power is 
200 W PEP on SSB, 160 W DC on CW, and 100 
W DC on FSK. Receiver sensitivity is better than 
0.25 µV for 10 dB S/ N. The TS-820 is known for 
its superb receiver selectivity, and its famous IF 
shift easily eliminates heavy QR M. That's why the 
TS-820 series is the DXer's choice. 

And, of course, anytime you might want to add a 
digital display, it's simply a matter of installing the 
DG-1 option. 

0 

SAND  FUNCTION  HEATER POWER 
ON  ON 

lE•13E1 T R ANItI C EI V E R 

Kenwood's unbeatable combination The VFO-

820 solid state remote VFO adds greatly to the 

versatility of your TS-820 It has its own RIT 

circuit and control switch and is a perfectly 

matched accessory. The SP-820 deluxe external 

matching speaker includes audio filters for added 

versatility on receive and two audio inputs 

TRIO-KEN WOOD CO M MUNICATIONS INC. 

1111 WEST WALNUT COMPTON CA 90220 



write a set of rules for small 
countries which would en-
courage amateur radio to 
develop. Many countries were 
completely unaware of ama-
teur radio and, even if they were 
interested, didn't know how to 
get it going. 

Upon returning home, I set 
about preparing a set of regula-
tions for the ITU to recommend. 
Before I could get them to Mr. 
Sarwate, he had the bad luck to 
drop dead and I found myself 
back on square one. I would 
have liked to take a trip to visit 
his replacement, but when I 
returned from my three-month 
trip, I found 73 Magazine in ter-
rible shape. We were over a 
month behind in publication 
and virtually bankrupt. It took 
me a couple of years to get 73 
back into good enough shape 
so I could even think of leaving 
it for more than a few days. 
My visit to the ITU in 1968 

confirmed that the African na-
tions had taken control. The 
European countries still had 
enough clout to prevent the 
scheduled 1969 WARC, but not 
enough to hold their frequen-
cies if the conference had been 
permitted. By the '70s, the 
Europeans couldn't even pre-
vent the 1979 conference, 
though they knew it would be a 
terrible experience. 
The African countries have 

been voting in a bloc to rectify 
the frequency situation. Their 
view is that 10% of the world 
grabbed 90% of the frequen-
cies in the past, and they, by 
damn, are now going to get 
their share and then some. 
They flexed their muscles in 
1971 at the satellite conference 
when they wiped out all of the 
ham microwave satellite allo-
cations. We went in with 
239,249 MHz of ham satellite 
channels, enough so every ham 
in the world could have been in 
contact with any other via a set 
of three synchronous satellites 
within a few years. We lost 
every single Hz of those alloca-
tions. The report is in QST, 
where the ARRL admits that 
they went into the conference 
unprepared and lost every-
thing. Oh, we did keep a little 
bit of the VHFs, but not enough 
to be of much use ... and the 
real future of amateur radio, the 
microwaves, were cut off. 
The white countries ran into 

this African buzz saw again in 
1973 when the maritime in-
terests got together for an in-
terim ITU conference and the 
African bloc wiped them out, ig-
noring all technical advice and 
grabbing every channel they 
could—even the totally land-
locked nations. What will they 
be doing with these frequen-
cies? None of our business, 
they say, and if they want to 
rent them out or sell them, 
that's their prerogative. 

JORDAN 
During my visit to Jordan in 

1970, I talked with King Hus-
sein about the advantages to 
his country of amateur radio. I 
explained about the hobby as a 
way of getting almost free 
technicians, particularly as 
compared to the cost of bring-
ing in Swiss or German tech-
nicians and engineers, which 
often run to $500 a day or more. 
He liked the idea and had me 
explain it to his government. 

They started right in with this 
idea, even though Jordan was 
in the middle of a civil war be-
tween the Palestinians and the 
Jordanians. They set up ham 
stations in every youth club in 
the country and got the kids in-
terested in amateur radio. His 
Majesty asked me to come 
back in 1973 and see what had 
come of my idea, and I met 
about 500 enthusiastic Jor-
danian hams, all in their teens, 
as I visited ham clubs from one 
end of the country to the other. 
They were just about to start 
work on the first Jordanian 
electronics  factory  ... 
something which would have 
been impossible just three 
years before. 

Just recently, I noted a piece 
in the Herald Tribune quoting a 
communications student at the 
University of Amman! From 
zero technicians to com-
munications graduates in so 
few years... it shows what can 
be done. 

-Om 
-  

ARMA 
When ARMA (Amateur Radio 

Manufacturer's Association) 
was first formed in 1977, I 
brought up the problem of get-
ting African votes for amateur 
radio at WARC, but the manu-
facturers were too busy worry-
ing about bylaws, who was go-
ing to be president of the group, 
FCC hassles, etc. This was why 
I put the information on the 
subject in my May, 1977, 
newsletter to the industry. I 
hoped that something would 
come of it at their Atlanta '77 
meeting ... nothing did. 
I brought it up again at the 

next ARMA meeting in Vegas 
during SAROC '78. Nothing 
happened again. Though I was 
elsewhere during the Dayton 
Hamvention, I did get a tape of 
the ARMA meeting and nothing 
more happened. With Atlanta 
being the last meeting of the 
year, I sent out one more 
newsletter in May, 1978, outlin-
ing the problem and my pro-
posed solution. 

ATLANTA 
HR Report (I called it half. 

right reports, but then I am 
often accused of exaggeration) 
said ... "Wayne Green will pre-
sent a WARC '79 'progress 
report' to the ARMA meeting in 
Atlanta next week. Since he 
has yet to participate in any of 
the U.S. WARC preparation 
that's been going on in 
Washington since 1975, it 
should be an interesting 
presentation. Noel Eaton 

magazine  LOOKS  AT 
• ARMA Trade Mission 
• New ARRL Law 
• Atlanta 
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NEXT YEAR HAS BEEN 
CANCELLED 

The ham 'soonest is going 
along meth well these days 
Telex sucked up the Hy Cain 
ham empire  lost when Hy 

Cain dodn't Plan fth the fuhd. 
of COas many people fthe 
cast it Even the underground 
TB amplifier manufacturer. 
are desperately trying to tel 
into the ham business as a 
means of survival Mop ham 
nmnotartorers •re haying 
rnore problems with keeping 
up with orders than looking 
tor more business With very 
trw esceptions things at. po-
ol great and the worries are 
over immediate problems 
,t or.., is going to happen 
next year or what happened 
last year 

How min h serious thought 
have sou given to 'what y, 
would do it amateur radio 
were total's cancelled next 
Ie .'  Whether  such  a 
Possibility is • remote dunce 
or a sure thing depends . , 
whom sou consult hiy own 
,,,,, es are knowledgeable 

and wide in this held and I 
r an say that I know of , one 
involved troth the comm. ITU 
co nnnnnn ce next year who 
holds out much hope for our 
survival 
Many amateurs podo out 

Out certainly the AR K is 
aware of this and must 
thereto.. be working hard to 
do something about it  to 
prepare While this does teem 
both Ikely and reassuring the 
League has hada clear hist°, 
of not prepare , to, these till 
meetings in the past and there 
0 no hmt that they are doing 
anythong this tirne 

non, ou Id have substantmlly 
chi med the swu m , I see 
no sign that the I eeeee has 
lam med from their deb. It 

svhat ham bands 
clod we lose in 1971  tor 

One has merely to consult  satell , operating, We lost 
the report of their represers  90.54 MO, completely We 
tab.:snot •mateur radio  the  lost 146148 MHz  We lost 
ITU satellite conference in  210-225 completely We lost 

1971  T hos report was orb-  420415 and 418-440 MHz 
lolled in QST but in very fine  keePing iust  MHz of that 
print in the back  so most  band out of the )0 MHz we 
  members missed  l had going in  We  lost 
the report was that amateurs  everythi , above that 
went into the "'Meteor e with  everything  he our H. ... 
satellite ham bands allocated  horizons ot amateur rad. 
in eleven UHF bands for • were wiped out completely 
total ot 237 249 MHz of f re-  f very incloc•toon is M. 
poem les This was enough to  unless something is done god 
allow amateurs to "food.  done immediately the ham 
potting up a set of syn.  short wave bands will go the 
c Aron.. satell.tes whit h mme route al the UHF bands 

would permit every amateur  and for the same rea+ons lex 
in the world to all with any  plained thos  m a let 

other v ia sa tell... and  ter to advertisers dated May 
relatively low power UHF  1977  and d fell on blind 
ham gear  eyes  No one did amthing 
And what was the result of  about rt at Dayton last year 

this I U •1Ior ation  on  or men at Me Atlanta ARAM 
femme  reported in OSP  meeting sons we •e had an 
Buried in the bath pages in other Das' , ARNIA meeting 
fine print was the report that  wiM nothing more than tor , 
they lost Al but  MHz of  infighting •rsd iostling •nd 
those •Ilocations  Th. s no thing roncrete acct. , 

right  they went in with  plished The very last c ham.. 
207 249 MHz of harn mtell ,  to do something will be •t 
UHF frequencies •nd came  Atlanta 
out ent.  MHz Obviously 
this ot off forever roost of 
the future development of 
•rnateur radio  unless there 
is some question in your mind 
about the development of 
morossaves •nd satellites as 
berm  the future of con, 

(he CISI report lamented 
that the MON had not made 
the  rrrrr s preprations for 
the conference  Indeed  in 
light of the things that hap-
pened  d svas obvious that 
even a rnod.cum of prep.. 

LAST CHANCE: ATLANTA 

there are two maior moves 
that the ham industry must 
make of it wants Vo take any 
positive .tion toward sur 
vival lb. alternative es 0* 
ARAL route of iust letting 
things happen and hop,, for 
the best  •s we did in 1971 
Well we lost 99 996161% of 
our satellite f ferment res at 
that ITU meet. , II we suffer  I 
the same loss on the short 
waves we would come out of  t 
the meeting with 109 4 Hz of 

ham bar ,  in whi th ase 
amateur ingenuity with nar 
rov. bandwidths would be 
called into M. 
What can be done, The 

problem  of course  •s 
reported in DST was the IIU 
system ol one vote for eac h 
country With the Alm an and 
/Wan emetein. nation+ now 
in the manmtv they •re r all 
mg the shots Them Is 1.01. 
reason tor them fourth , to 
voluntarily give uPe."..d.̂ 6 
ly valuable short wave f re 
cluences tor  what they con 
oder •s ar American bobby 
This calls for a personal 
mod , on lb.,, part tor 
something which is ot no in 
ter.l to the., 
The real lao is that these 

amateur bands could be the 
songle most valuable reumme 
ths , ountnes could have in 
radro spectrum lordan prov 
ed that within three years • 
very small and poor countrY 
could develop ersosigh radio 

amateurs to make d p0,, bit 
to. them to ttet involved in the 

manufacture of radio eouth 
mem In isnt three years lor 
dan trent from having tem 
hams to having over SOO 
licensed arnateut, almost all 
teenagers and roost ol them 
thus onterested I, tech ,. 
+weer+ 
With import  tethnnmnt 

and enitineers rosting up to 
S1 000 per day  and few 
available at much under T M 
,r d.  emerging nations 
can t afford  much  .0 
telephone or radio  om 
munnations development 
Thus both business •nd 
government wadi is hobbled 
by poor phone operation and 
low international torn 
munnat.on+ A corps of In 
erested hams in • country 
ma1. It possible to get • lot 

VE3CJ, who has attended 
WARC preparation meetings 
throughout the world for the 
IARU, will also be present and 
may contribute some appro-
priate observations." 
Hopefully, the sarcasm of 

the above is not lost on you. 
Indeed, I did report to ARMA, 

though not on WARC directly 
... as HR very well knew. In 
view of the lack of support for 
the U.S. position at WARC, I 
didn't think it worth a lot of time 
to argue endlessly over it. What 
a waste of time. I presented my 
perspective on the possible 
outlook for WARC, and I played 
several minutes of a tape 
recording I had made four days 
earlier in Geneva when I inter-
viewed one of the hams at the 
ITU. The tape is unofficial, so I 
can't quote it directly. Visitors 
to 73 or to some of my talks at 
hamfests will have a chance to 
hear it. The impact is strong: I 
was unable to find anyone at 
ITU who held out much hope for 
ham bands after 1979. The idea 
of a mission to Africa to in-
terest countries in the value of 
amateur radio to them, with the 
example of Jordan to show, 
was deemed the only hope. 
ARMA also listened to Eaton, 

and I also have a tape of that for 
those interested. He reported 
that the IARU, the international 
arm of ARRL, had approached 
many African countries for sup-
port at WARC. That sounded 
good. ARMA members pushed 
for more details, which were 
finally drawn from Eaton. It 
seems that the IARU has 
worked only in countries where 
they already have an IARU 
member society. Obviously 
these are countries where they 
already have an IARU member 
society. Obviously these are 
countries where amateur radio 
is relatively well developed and 
not a serious problem in the 
first place. Eaton was asked 
about contact with the so-
called "black bloc" ... no, 
none of them, only the IARU 
member countries, and those 
on a lower level, not on top, 
where it counts. 
After hearing that, ARMA 

voted overwhelmingly (one nay) 
to support a mission to Africa 
and to fund it by asking 
amateurs and the industry to 
send in $10 to $20 a week each 
for a period of three months. 
With the full cooperation of the 
industry, this would more than 
provide the $20,000 a month a 
mission would cost. 
Joe Brunzo of Ham Radio 

magazine volunteered to pre-
pare a letter to be sent to the in-
dustry within the next few days 
to get the money started. I 
discussed this with him, point-
ing out that, in view of Ham 
Radio magazine's rigid support 
of ARRL policies, he might not 
be permitted to prepare the let-
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ICOM's New IC-280 

pious  •sos . 

MI MI .400 • 1.11  

ICOM introduces its new 2 meter mobile radio with 
the detachable mic-oprocessor control head, the IC-
280. Bright, easy tc read LED's and a new style meter 
grace the brushed aluminum "new look" front panel 
of the detachable control head, which provides mem-
ory and frequency control for the remotely mountable 
main section. 

The IC-280 comes as one radio to be mounted in the 
normal manner: but, as an option, the entire front one 
third of the radio detaches and 
mounts by its optional bracket 
and the main body tucks neatly 
away out of sight. Now you can 
mount your 2 mete- mobile radio 
in places that seemed really tight 
before. 

With the microprocessor head the 
IC-280 can store three frequencies of 
your choice, which are selected by a four 
position front panel switch. These frequen-
cies are retained in the IC-280's memory for 
as long as power is applied to the radio. Even 

when power is turned off at the front panel switch, the 
IC-280 retains its programmed memories; and when 
power is completely removed from the radio, the 
-± 600 KHz splits are still maintained! 

Frequency coverage of the IC-280 is in excess of the 
2 meter band; and the new band plan (144.5-145.5 
MHz repeaters) can easily be accommodated, since it 
was included in the IC-280's initial planning by the 
ICOM design team. 

The main section of the IC-280 puts you up to the 
minute with the latest state of the art engineering. The 
new IC-280 includes the latest innovations in large 
signal handling FET front ends for excellent inter-
modulation character and good sensitivity at 
the same time. The IF filters are crystal 
monolithics in the first IF and ceramic in 
the second, providing narrow band 
capacity for today and tomorrow's 
crowded operating conditions. 
Modular PA construction with 
broad band tuning provides full 
rated power across the full 2 
meter band (plus a little 

All ICOM radios •Ignitic•ntly 
exceed FCC opecifications 
limiting spurious ernisisio m. 

Specifications subject to 
change without notice. 

IC-2110 SpeceIcatkaur 0 Frequency Coverage 143 90 —148 11 MHz 0 Operating Conditions Temperature -10 T to 60°C (14 °F to 140 °F). 
Duty Factor connnuous El Frequency Stability ±1 5 KHz 0 Modulation Type FM (F31 0 Antenna Impedance 50 ohms unbalanced C3 Power 
Requirement DC 13 8V t 15% (negative ground)  Curzent Drain Transmitting 2 5A HI 110W ), 1 2A Lo (1W). Receiving 0 630A at max audio 
output. 0 450 at SQL ON with no signal 0 Size 58mm (h)  156rtirn(w) x 228rnmid) E Weight approx. 2 2 Kg 0 PoweT Output 13W Hi. 1W Lo 
El Modulation System Phase CI Max_ Frequency Devlahon t. 5 KHz El Spurtous Output more than 60 dB below canier CI Microphone 
Impedance 600 ohms dynamic or electret condenser type, such as the SM 2 El Receiving System Double superheterdyne 0 Intermediate 
Frequency I st 10 695 MHz, 2nd 455 KHz C] Sensitivity 1 uv at S t-N /N at 30 dB or better Noise suppression sensitNity 20 dB. 06 to or less 
0 Selectivity less than t 75 KHz at -6 dB. less than ,15 KHz at -60 dB 0 Audio Output More than I 5W Audto Output impedance 8 ohms 

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT DISTRIBUTED BY: 

IC OM 
ICOM WEST, INC. 
Suite 3 
13256 Northrup Way 
Bellevue. Wash 98005 

11 (206) 747-9020 

ICOM EAST, INC. 
Suite 307 
3331 Towerwood Drive 
Dallas. Texas 75234 
(214) 620-2780 

ICOM CANADA 
7087 Victoria Drive 
Vancouver 3 C V5P 3Y9 
Canada 
(604) 321-1833 



Here's Helen Harris W1HOY/KP4 on the left, me, and Sam Harris 
W1 FZJ/KP4 on the right. Sam had a serious bout with lung trouble 
last year, but is back in fighting trim now. He's stopped smoking. 
For newcomers to amateur radio, Sam was the chap who in-
vented the first parametric amplifier—he built it to work on 
6m —and he was the promoter of a series of moonbounce 
developments, including the use of the 1000-foot dish at Arecibo 
for 1296 MHz ham moonbounce a few years back. Sam runs the 
lab at Arecibo, the world's largest radio telescope. 
I first visited Sam when he was W8UKS out in Burton, Ohio, 

when we were both involved with 75m DXing. Later he moved up 
near Boston and became the VHF editor of CO while I was editor 
of that magazine. When CO got over a year behind in paying him, 
he switched over to QST, where he battled their anti-Technician 
policies for some years, finally quitting them. 
Sam today is one of the foremost microwave scientists in the 

world, though a scientist in the historic sense in that he designs 
and builds things himself, not just with a computer doing the 
calculations and some technician the dirty work. 

ter. He laughed. 

THE ITU 
My travels started back in 

late April with a trip to Los 
Angeles for a microcomputer 
show. This was the same 
weekend as Dayton, so other 73 
Magazine staffers covered for 
me at Dayton. While in L.A., I 
got together with several 
ARMA members and discussed 
the WARC situation, and was 
able to make arrangements for 
the Japanese Ham Manufactur-
er's Association to fund and 
supply a very well qualified 
man for the proposed African 
mission, thus making it an 
international affair. 
From there, I flew back to 

New York for a day at the 
Premium Show, then on down 
to Arecibo for a visit with Sam 
Harris W1FZJ/KP4 and his wife 
Helen W1HOY/KP4. The big 
dish there has been substan-
tially improved since my last 
visit (1968), and there is grow-
ing interest in using it for a ham 
moonbounce weekend again. I 
was surprised and pleased to 
find that much of the dish's 
time is spent in looking for 
LGMs. They have a very big 
computer which analyzes 
everything coming in for 
anything which has a pattern, 
affectionately called looking 
for Little Green Men. 
Eastern Airlines has one of 

the darnedest fares yet . .. for 
about $20 less than round trip 
to California, Sherry and I were 
able to fly to California, 
Atlanta, New York, Puerto Rico, 
Saint Martin, and back to 
Boston. We spent a couple 
days skin diving on Saint 
Martin (FS7/PJ7), then flew 
back to New Hampshire for a 
couple  days ... next  to 
Birmingham  for  their 
hamfest ... home again for a 
couple more days, then off to 
London to visit microcomputer 
stores and manufacturers ... 
Paris for Micro-Expo, where I 
spoke to a packed house on 
microcomputer software ... 
then up to Switzerland for the 
visit with the ITU. 
I felt that the visit to the ITU 

headquarters was very impor-
tant as a way of reinforcing my 
own observations on what has 
happened, what is happening, 
and what appears as if it will 
happen. The projection that 
looks likely to me is so terrible 
that I just couldn't really 
believe it. I felt the same as the 
high ARRL staffer I talked to 
recently who answered when I 
asked him about the possibility 
of our losing all ham bands 
next year, "They can't cancel 
amateur radio!" It is just un-
thinkable. 
Unfortunately, I am able to at 

least consider the possibility of 
the totally unthinkable, so I 

guess I was searching for 
reassurance and I felt that if 
anyone in the world might have 
a finger on the pulse of the 
WARC, it would be the people 
who are in the middle of it in 
Geneva. I decided to extend my 
Paris trip to Geneva and try for 
some encouraging words at the 
ITU. As I said earlier, I was 
unable to find anything to be 
optimistic about at Geneva. I 
talked with a number of people 
there, most of whom I have 
known for many years and have 
found most dependable and 
strongly on the conservative 
side. 
Since I seem unable to really 

do anything about the situa-
tion, I will resume my compla-
cent pose and join the ARRL 
and the rest of you with 
crossed fingers as a shield 
against the future, hoping that 
all will indeed be well and that I 
have been a worrywart for 
nothing. The ARRL may just be 
right — perhaps the ITU can't 
cancel amateur radio. 
What are the chances of the 

U.S. ignoring the WARC deci-
sions? I asked at the ITU about 
this. They say that this is im-
possible. What about the U.S. 
getting a footnote into the 
allocations table so U.S. 
amateurs can carry on? That's 
possible, but there wouldn't be 
much DX. This could keep 2m 
going, if such a move could be 
gotten through the ITU meet-
ing. I'll be investigating these 
options. 

THE MONEY NEEDED 
The amount of money need-

ed for the proposed mission is 
so insignificant when com-
pared to ham sales that the 
resistance of manufacturers to 
funding is difficult to under-
stand. I calculate it would run 
about $20,000 a month. I based 
this on a rough estimate of 
$100 per day per person, which 
is about what things cost in 
Europe these days. I also 
figured that since the people on 
the trip would be business peo-
ple, they would have to get 
back to the U.S. every now and 
then to keep their businesses 
going. Figuring four people for 
three weeks, plus a round trip 
fare once a month, plus a cou-
ple gift ham stations for each of 
the three countries visited dur-
ing each monthly trip, I came 
up with around $20,000. 
On the one hand, that's a lot 

of money, but compared to the 
U.S.  ham  sales of  over 
$100,000,000 per year, it's 
peanuts. With 231 different 
advertisers in the most recent 
issues of 73 and QST, I figured 
that if each of these put up just 
$20 a week for one month, we 
would have our $20,000. Check 
that out on your hand cal-
culator. We have about 500 
ham distributors plus over 1000 

manufacturers, and who knows 
how many hams who could af-
ford to send in money. No, the 
twenty thou should be easy to 
get, if anyone asked for it. 

WHAT HAPPENED 
When I got back from my 

latest round of ham and com-
puter shows, I called Jack 
Burchfield of Ten-Tec to see 
what had come of the letter 
from Ham Radio asking for the 
industry to send money to 
ARMA for the mission and to 
the request for same in HR 
Reports. Jack said that the HR 
mention was minimal and no 
letter had been written and 
that, as far as he was con-
cerned, that was the end of it. I 
agreed. 
I explained to Jack that the 

Kilobaud exhibit at NCC in 
Anaheim had shown our new 
line of mass-produced soft-
ware for the Radio Shack 
TRS-80 and the Commodore 
PET microcomputers. The 
orders already received and 
promised showed that we had a 
bull by the tail and I was needed 
at home to organize our growth 
to meet this new market. I said 
that while I would do everything 
I could to help amateur radio, I 
was not going to be foolish 
enough to be the only one to 
make the effort. Now that the 
industry knew the score, the 
ball was in ARMA's court. 

INSTANT SOFTWARE 

The concept behind our 
publishing software just as we 
do books and magazines was 
to make a large number of pro-
grams available for microcom-
puters. Without these pro-
grams, I could see a gradually 
growing public resistance to 
buying computers and another 
disaster something like the CB 
debacle coming. Computers 
are of no earthly use if you 
don't have programs for them. 
Since it takes a lot of ex-

perience and time to write 
significant programs. I figured 
that the people who were doing 
this should get proper rewards 
in the form of royalties when 
their programs were sold. So 
far there has been little effort to 
do this, with the result that 
there are virtually no programs 
available for microcomputers. 
The first thing I did was set 

Continued on page 148 
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The evolution of the MLA 
When the MLA-2500 was first introduced it was a new concept in 

high performance amplifiers. Low and sleek yet powerful enough 
for -.he military. Some wondered ... needlessly. 

A promise kept. 
The MLA-2500 promised 2000 watts PEP input on SSB. A heavy duty 

poo.e - supply. Two Eimac 8875's. And as thousands of Amateurs across 
the world have proven, the MLA-2500 delivers! 

Now DenTron is pleased to bring you The new MLA-2500 B. 
Inherently the same as the original MLA-2500, the B model includes all 
of the above specifications plus a few refinements. New high-low power 
switching for consistent efficiency at both the 1KW and 2KW power 
leve s and 160 - 15 meters. 

Tested and proven. 
What better test for an amplifier than the Clipperton DXpedition? 

Even 3fter 32,000 QS0's, and an accidental dunk in the ocean, the same 
3 M_A-2500's are still amplifying other rare DXpeditions around 
the world — listen for them. 

Convinced? Isn't it time you owned the amplifier that powered 
Clip3erton and thousands upon thousands of radio stations 
throughout the world? 

MLA-2500 B $899.50. 

7 0 

14 0 

21 0 

ML A -2500B 

• 
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SIAN°  ,C, Pvo ,  °RAE N1 
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AM P  IF  I E R 

Den7i-on: 
Radio Co Inc 

21C0 Enterprise Parkway 

Twinsburg, Onto 44087 

(216)425-3173 



THE CRRL AND 2M 

I would like to enclose a copy 
of a letter from the CRRL con-
cerning a proposal which, if 
passed, would eliminate all 
amateur activity on the two 
meter and 11/4  meter bands. 
One has to wonder about the in-
telligence of some of our over-
paid and underemployed civil 
servants. As the Experi-
menter's license was to de-
mand a high degree of tech-
nical knowledge, I wonder if 
there would be more than 100 
people in all of Canada who 
would be interested. If the 
qualifications were to be 
lowered so as to include the CB 
types, not much interest would 
be shown in pulse or packet 
emissions. As this proposal 
would, if accepted, seriously 
affect two meter and 11/2  meter 
activity adjacent to the border, 
perhaps you will find this of in-
terest. 
I enjoy your magazine, 

although I believe the ARRL 
receives more than its share of 
criticism. I like the Ham Help 
letters, as it appears that 
amateur radio is becoming sort 
of impersonal and many con-
tacts are only for the purpose of 
collecting QSL cards. 
I don't consider it a QS0 to 

exchange name, address, and 
signal reports. We seem to be 
losing the ability to com-
municate with each other. We 
need a lot more rag chewers on 
the bands. Amateurs have too 
many repeaters on the air, sit-
ting idle most of the time. Many 
are built out of spite or dis-
agreement with other groups. 
You find that after an initial 
contact through a repeater, it is 
in many cases impossible to 
find anyone to talk to, as all the 
listeners feel they know who 
you are and where you are from. 
Is not one of the reasons for be-
ing a ham a sense of belonging 
to a group of people with 
similar interests? Perhaps we 
need to cultivate our abilities to 
talk to each other. We have lots 
to discuss, even the bureau-
crats' attempts to get rid of us 
entirely. 
As the present restrictions 

being placed on amateurs are 
due to the problem created by 
the illegal operation of CBers, a 
better solution could be a 
resumption of fees and a use of 
the money thus collected to ap-

prehend and impose severe 
penalties on these people. At 
the present time, there appear 
to be only feeble attempts to 
apprehend the illegal CBers or 
HFers, and if they are caught, 
they receive nothing more than 
a slap on the wrist. The ban on 
10 meter linears I don't believe 
is any hardship on anyone. In 
fact, amateur radio would prob-
ably be better off if linears of all 
types were banned. 

Willis Wood VE5WV 
Estevan, Saskatchewan 

Canada 

I am grateful to Jack -Reed 
VE3GMT for presenting this op-
portunity of briefly addressing 
you concerning a recent DOC 
proposal of far-reaching impor-
tance to the welfare of the 
Canadian Amateur Experimen-
tal Service, both nationally and 
internationally. 
On March 1st, DOC issued its 

formal Canada Gazette pro-
posals for their new code-free 
Experimenter's License. These 
proposals contained many sur-
prises  to  your  national 
organizations, many of which 
were at variance with discus-
sion results at the recent DOC 
Amateur Symposium. Experi-
menter frequencies are pro-
posed from 144 MHz up (no HF 
privileges), but of extremely 
serious consequence is the 
proposal to permit only Ex-
perimenters pulse modulation 
emissions on our two meter 
band, and, in addition, the dele-
tion of all present emission 
forms between 220 and 225 
MHz, except that of "packet 
radio." Packet radio is a tech-
nique through which packets of 
data may be broadcast over a 
communication channel which 
is shared by a number of users. 
Although not conclusive at 

this point in time, the League 
considers that permitting pulse 
modulation over practically the 
entire two meter band could 
seriously interfere with and 
otherwise jeopardize present 
extensive repeater operations. 
Additionally, the present two 
meter OSCAR frequencies on 
this band could be seriously af-
fected. Of equal if not perhaps 
greater concern is the Depart-
ment's proposal to limit 
220-225 MHz emission to that 
of "packet radio" only, thereby 
effectively precluding our pro-
jected repeater growth into this 
presently authorized band, not 
to mention the resultant in-

terference which will occur to 
present  and  future  U.S. 
repeaters adjacent to the 
border. 
Dr. deMercado (Director 

General of the DOC Regulatory 
Service), the apparent architect 
of these proposals, strongly 
feels that the implementation 
of these new regulations will 
launch Canadian amateurs into 
orbit as the world leaders in the 
development of these new com-
munications techniques. We 
regret that we are unable to 
share his enthusiasm, espe-
cially with respect to the 
specified frequencies. The 
League does not wish to con-
tradict the concept envisaged 
by Dr. deMercado, but we are 
categorically opposed to the 
particular spectrum frequency 
space which has been stipu-
lated. 
We suggest that there are 

other higher frequencies 
available, just as technically 
suitable, which would not 
severely handicap our present 
well-justified operations in the 
144-148 and 220-225 MHz 
bands. 
Technical progress and in-

vestigations are, of course, im-
portant justification factors for 
our service, but not, we respect-
fully suggest, if it should 
negate or otherwise sacrifice 
the other important facets of 
the amateur service by which 
amateurs have become ac-
knowledged and proven nation-
al resources to our nation in 
both peace and war! 
The CRRL shall shortly be 

making a complete and tech-
nically qualified presentation 
to the Department in respect to 
these proposals; however, we 
strongly wish to urge all in-
dividual amateurs to make their 
comment known direct to the 
DOC (Department of Commu-
nications, 300 Slater Street, 
Ottawa, K1A 008). 
Thank you for your coopera-

tion in helping us to help you. 
Ron J. Hesler VE1SH 

Director, CRRL 

PRIORITY OVERRIDE 

Your plan for converted CB 
sets on ten meters is the most 
logical I've seen to date, but it 
has one very important flaw. 
As the Coast Guard found 

out decades ago, an emergen-
cy channel has to be used for 
calling and working channels 
for traffic after contact is 
established, so that people will 
always be listening. 
Your idea to use the channel 

one position of converted sets 
for calling and listening is 
good, except for one thing: 
Many of the CB sets include a 
"Priority Override" switch 
which allows channel nine to 
interrupt reception on any 

other channel, as long as the 
switch is on. This feature, if 
used by hams, would allow 
QS0s on other channels to be 
interrupted by a call on channel 
nine, thus allowing the owner 
to monitor both a local channel 
and the calling channel. 
I suggest, therefore, that you 

should change the calling and 
listening channel to channel 
nine, at 29.065 MHz. 

Ernest W. Horne WD6FZY 
Isla Vista CA 

A BETTER FEEDTHROUGH 

I read with extreme interest 
the article, "A Better Feed-
through for Cables," page 50, 
June, 1978, issue of 73. 
It was my choice for June's 

article winner, and an excellent 
one it is. 
I submitted that same design 

to the ARRL and they published 
it in the July, 1976, issue of 
QST, page 41. I feel you gave 
the design a better layout than 
QST did mine. Anyway, keep up 
the fine magazine—I really en-
joy reading it and have been a 
subscriber since last year. 
By the way, this method has 

been used at my 0TH for over 
two and a half years. 
Keith H. Gilbertson WBOLXM 

Detroit Lakes MN 

A WORD FROM THE NBS 

While we are delighted with 
Mr. Bloom's enthusiasm for the 
frequency calibration service 
using the TV network color sub-
carrier, there are some mis-
leading and/or inaccurate 
statements in his article that 
should be clarified (see "In 
Search of the Ultimate—an in-
credible counter calibrator," 
April, 1978, issue, p. 66). 
NBS operates two HF radio 

stations, WWV in Ft. Collins, 
Colorado, and W WVH on 
Kauai. Hawaii. At the present 
time, both stations transmit on 
2.5, 5, 10, and 15 MHz. The ac-
curacy of the WWV/WWVH fre-
quencies as transmitted is bet-
ter than 1 x 10 -" (not 1 x 10 9 as 
stated by Bloom). The frequen-
cies are generated by cesium 
beam atomic frequency stan-
dards located at the stations 
which are steered in long-term 
to agree with the NBS Frequen-
cy Standard in Boulder, Color-
ado. Received accuracy, cor-
rectly stated by Bloom, may be 
degraded to 1 x 10 7 by prop-
agation path disturbances. 
Mr. Bloom also referred to 

NBS station WWVL. These VLF 
transmissions, formerly oper-
ated at 20 kHz on an experi-
mental basis, were terminated 
on July 1. 1972. 
It is not true that NBS LF sta-

tion WWVB on 60 kHz radiates 

10 



only frequency information. 
The format contains a BCD 
time code at a one-pulse-per-
second rate, providing day of 
year, hours, minutes, seconds, 
and the difference between 
Coordinated Universal Time 
(UTC) and astronomical time, 
UT1. 

NBS did not consult with the 
four TV networks, nor did NBS 
suggest that the networks 
stabilize their color subcarriers 
(control the frequency of the 
color burst). The networks 
began using atomic rubidium 
standards in 1968-1969 to solve 
an operational problem relating 
to synchronization of "remote" 
color broadcasts, such as 
sporting events. The stability of 
rubidium standards allowed 
these remote pickups to be 
"locked" to the network 
centers using one of several 
techniques described in the 
SMPTE (Society of Motion Pic-
ture and Television Engineers) 
journals in 1969-1970. 

When we at NBS learned that 
the networks were installing 
atomic standards, we began 
looking into methods of utiliz-
ing the network subcarriers as 
frequency transfer standards. 
and many people are now using 
this technique for oscillator 
calibration. It is a quick, 
relatively inexpensive calibra-
tion method, and with care, one 
can achieve accuracies better 
than 1 x 10-'° with a high con-
fidence level. 

This would also seem to be 
an appropriate time to mention 
a new development in the use 
of the color subcarrier tech-
nique. The networks began us-
ing rubidium standards to solve 
some of their synchronization 
problems. However, the digital 
frame synchronizer now allows 
them to solve the same prob-
lems in a more flexible manner. 
Unfortunately, when a local 
station places a frame syn-
chronizer "in series" with the 
network line, the highly stable 
atomic subcarrier reference is 
lost. Several of the network-
owned stations are now using 
frame synchronizers so the 
viewers in their service areas 
can no longer receive the net-
work subcarrier. 

We at NBS are currently plan-
ning to survey all TV stations to 
determine how many stations 
are now using or plan to use 
frame synchronizers. We still 
feel that the color subcarrier is 
useful for frequency calibra-
tions, but persons using this 
method should make measure-
ments on more tnan one net-
work so that the use of frame 
synchronizers by the local sta-
tions can be detected. 

Dick D. Davis 
Time and Frequency Division 
National Bureau of Standards 

Boulder CO 

MINERAL OIL 

This is in regard to the arti-
cle, "Home Canned Dummy," 
page 154, 73 Magazine, May, 
1978. The author suggests fill-
ing the dummy load can with 
motor oil. This can be an un-
safe practice. A little arcing, 
and presto, instant fire! A much 
better choice is mineral oil, 
available from any drugstore or 
pharmaceutical house at very 
reasonable cost, and very near-
ly impossible to ignite. Also, 
transformer oil, once a favorite 
for this application, has been 
found to cause cancer, though 
it has good dielectric proper-
ties and a high ignition point. 
My choice is light mineral oil. 

Ed English W6WYG 
San Luis Obispo CA 

BUILDING JAMMERS 

I just subscribed to 73 
Magazine for 3 years and now I 
am beginning to wonder if I 
didn't make a mistake. You see, 
I made a special trip to the local 
ham store to purchase the May, 
1978, issue in order to fill out 
the '78 series, and what should 
I find but an article telling hams 
to build police radar jammers. 
Now seriously, Wayne, do 

you think a reputable ham 
magazine should be publishing 
this kind of information? Don't 
you think hams could spend 
their time to better advantage 
than building jammers? What 
about the legal aspects? Last 
time I looked at the regs, it was 
against the law to willfully 
cause interference to another 
service! If we want deregula-
tion and a proud, self-governing 
hobby, then this is not the way 
to get it. 
I hope the quality of articles 

improves or you will have to 
send the $36.00 back. I also 
subscribe to Kilobaud and 
hope I never see an article like 
that in it, either! 
George H. "Bud" Saum KOGS 

Westminster CO 

HUMAN RELATIONS 

In the June, 1978, issue, in an 
article by K5LU W entitled 
"Disguised Birdhouse Anten-
na," the author makes a very 
poor statement, i.e., "Also, if 
the sight of large antenna ar-
rays automatically makes your 
neighbors' television sets start 
acting up and you are tired of 
those annoying phone calls 
every time you start operating, 
maybe what you need is a 
disguised antenna ..." 

Maybe you need an FCC cita-
tion or at least a course in 
human relations somewhere. It 

seems that the ARRL has you 
here—for many years, they 
have talked about the "proper" 
ways to handle TVI problems 
(and I cannot recall one solu-
tion being to "disguise" your 
antenna). 
Yes, the author was talking 

about "cliff-dwelling" in an 
apartment where antennas 
were verboten (the "birdhouse" 
title is apt), but the statement 
does stand alone in the article 
as a means to avoid TVI com-
plaints. 
Granted, manufacturers do 

not design TVs, stereos, etc., 
with sufficient discrimination 
to reject a strong (but legal) 
ham signal. Nevertheless, I've 
always thought the ham should 
make himself known in the 
community and through good-
will (and maybe some extra ef-
fort like installing filters) solve 
the problem! 
If the reason you're "disguis-

ing" your antenna is to circum-
vent a prohibition in your rental 
contract against outside anten-
nas, I can understand it (but 
you are still acting illegally). If. 
in addition, it is to avoid TVI 
complaints, I contend it is not 
in the best interests of ham 
radio, even if your signal is en-
tirely clean. 

G. S. Wren K5EAT 
Helotes TX 

ANOTHER BELIEVER 

Put me down as a believer, 
too! After two months with your 
code tapes, I passed the 
General test on 6/27. I started 
with a 5 wpm base and spent an 
average of one hour per day in 
practice. Who needs a receiver! 

D. T. Capasso WB2NBI 
Haddonfield NJ 

RADIO LAW ENFORCEMENT 

Perhaps we should have 
some further discussion in your 
magazine about what Dan 
Gingras said in his letter on 
radio enforcement (June, 1978, 
p. 61). I personally feel that 
some system of dealing 
promptly and without having to 
involve three agencies should 
be set up, and further, I under-
stand revision of the Com-
munications Act of 1934 is 
under consideration, so the 
time is now. 

I am not a lawyer, but I have 
some training in criminal law. 
Traditionally, police officers 
have been permitted to arrest 
without warrant for breach of 
the peace. There are two ways 
this might be useful. First, Con-
gress might rule that FCC in-
spectors and engineers were 
officers for this purpose. Cer-
tainly many of the offenses in-

volved would be breaches of 
the peace if committed in a 
public place, and the radio 
waves, with as many people on 
them as we have presently, 
should be considered a public 
place. The other method, which 
will not endear me to the FCC, 
who would like to maintain 
complete jurisdiction, is to 
declare the radio waves to be a 
public place for the purposes of 
breach of the peace laws, 
thereby opening jurisdiction on 
non-technical violations such 
as swearing, interfering with 
emergencies, and other mis-
chief to local law enforcement 
authorities. 
For example, New Hamp-

shire law provides for legal ac-
tion against a person who 
"makes unreasonable noises 
in a private place, which can be 
heard in a public place..." 
Were the radio waves declared 
a public place, much could be 
done under this provision and 
other parts of the disorderly 
conduct law. 
One idea that might be 

useful in such cases where 
FCC personnel were authorized 
to act on their own would be for 
them to go back to using in-
spectors. Field personnel at 
the moment are mostly field 
engineers, graduate engineers 
that cost more than a police 
lieutenant. They used to have a 
force of people with either a lot 
of experience or a tech school 
education, and could get more 
personnel for the money that 
way, for handling routine mat-
ters. Perhaps a system of part-
time inspectors, as many 
towns use the "special police 
officer" to control fairs or other 
situations where personnel are 
needed temporarily, could be 
applied to radio. The knowl-
edge that someone within 30 
miles could be complained to, 
and had the authority to act, 
would cool off some of the 
regular offenders around here. 
Perhaps you could have an 

attorney write an article on the 
subject and/or put some edi-
torial weight behind this. 

Joel S. Look W1KCR 
Claremont NH 

PIONEER LOST 

The unfortunate and untime-
ly death of Mr. R. R. Freeland, 
Sr., President of International 
Crystal Manufacturing Com-
pany, Incorporated, has left a 
great void in the electronic in-
dustry. 

Mr. Freeland and his wife 
Virginia were killed instantly 
when their twin engine Turbo-
Commander exploded in midair 
just west of Oklahoma City on 
Saturday morning, May 27. He 

Continued on page 96 
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The age of tone control has come to 
Amateur Radio. What better way to utilize 
our ever d minishing resource of fre-
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo-
graphic separation. It allows protection 
from intermod and interference for 
repeaters, remote base stations, and 

autopatches. It even allows silent moni-
toring of our crowded simplex channels. 

We make the most reliable and complete 
line of tone products available. All are 
totally immune to RE, use plug-in, field 
replaceable, frequency determining 

elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warraity when 

our products are returned to the factory 
for repair. Isn't it time for you to get into 
the New Age of tone control? 



ME-3 

TS-1 Sub-Audible Encoder-Decoder • Microminiature in 
size. 125 .x 2.0 )..65 • Encodes and decodes simultaneously • 
$5 9.9 5 complete with K-1 element. 

TS-1JR Sub-Audible Encoder-Decoder • Microminiature 
version of the TS-1 measuring just 10 x 1.25 x for hand-
held units • $79.95 complete with K-1 element. 

ME-3 Sub-Audible Encoder • Microminiature in size, 
rreasures .45' x1.1" x .6" • Ins1ant start-up • $29.95 MT plete 
with K-1 element 

TE-8 Eight-Tone Sub-Audib Encoder • Measures 2.6 x 
2 0 x .7" • Frequency selection made by either a pull to ground 
or to supply • $6 9.9 5 with 8 K -1 elements. 

PE-2 Two-Tore Sequential Encoder for paging • Two call 
unit • Measures 1.25" x  x .E5 . • $49.95 with 2 K-2 elements 

SD-1 Iwulune Suquelitidi lit:wile( • f requency range is 
268.5 - 2109.4 Hz • Measures 1.2 x 1.67 x .65 • Momentary 
output for horn relay, latched output for call light and receive 
muting built-in • $59.95 with 2 K-2 elements. 

TE-12 Twelve-Tone Sub-Audible o- Burst-Tone Encoder • 
Frequency range is 67.0 - 263.0 Hz sub-audible or 1650 - 4200 -Iz 
burst-tone • Measures 4.25" x 2.5" x 1.5 • $79.95 with 
12 K-1 elements. 

ST-1 Burst-Tone Encoder • Measures .95 x .5 x .5 plus 
K-1 measurements • Frequency range is 1650 - 4200 Hz • 
$29.95 with K-1 element. 

COM MUNICATIONS 
m em SPECIALISTS 

426 W. Taft Ave., Orange, CA 92667 
I/ (714) 998-3021 



Editor . 
Robert Baker WB2GFE 
15 Windsor Dr 

Arco NJ 08004 

For rules on the ARRL Sep-
tember VHF QS0 Party, check 
the August issue of QST. The 
official rules were not available 
at the time this went to press 
and there will probably be a 
change or two from last year's 
rules! 

PENNSYLVANIA OSO PARTY 
Starts: 1700 GMT Saturday, 

September 9 
Ends: 2359 GMT Sunday, 

September 10 
Sponsored by the Nittany 

ARC; all amateurs are invited to 
participate. A "super activity" 
period has been arranged for 
Saturday evening, 2400 GMT 
and 1700 GMT. when it is hoped 
that many "casuals" will join 
the fun. PA stations may work 
both PA and non-PA stations. 
Each station may be worked 
once per band and mode (CW 
and SSI3). 
EXCHANGE: 
QS° number, RS(T), county 

or ARRL section. 
FREQUENCIES: 
CW -1810, 3550,  7050, 

14050. 21050, 28050; SSB-
1815, 3980, 7280, 14315, 21380, 

C 
28560; Novice -3715, 7160, 
21115, 28115. 
SCORING: 
PA stations score 3 points 

per out-of-state QS° and 1 
point per PA QS°. Multiplier is 
number of ARRL sections, in-
cluding EPA and WPA. One ad-
ditional multiplier may be 
counted for DX OSO (limit: one). 
Out-of-state stations score 1 
point per PA OSO times the 
number of PA counties worked 
(67 max.). 
ENTRIES AND AWARDS: 
Logs must include dates/ 

times in GMT, stations worked, 
RST sent/rcvd., band, mode, 
and number of new section or 
county as worked (multipliers). 
Summary sheet required, show-
ing number of QS0s, QS° 
points, total multiplier, and 
claimed score. Also, all entries 
should include a checklist of 
counties worked. Mail logs, 
summary sheets, checksheets, 
and any comments by Oct. 14th 
to:  Douglas  R.  Maddox 
W3HDH, 1187 S. Garner Street, 
State College PA 16801. SASE 
appreciated. Certificates to 
section winners and outstand-

Sept 2-4* 
Sept 9-10 

Sept 10 
Sept 16-18 

Sept 23-24 

Sept 30-Oct 1 
Oct 7-8 

Oct 14-15 

Oct 21-22 

Oct 28-29 

Nov 4-5 

Nov 11 
Nov 11-12 
Nov 18-19 
Nov 25-26 
Dec 2-3 

Dec 9-10 

Four Land OSO Party 
Pennsylvania OSO Party 
ARRL VHF OSO Party 
North American CW Sprint 
Washington State OSO Party 
Maryland/DC OSO Party 
Scandinavian Activity Contest —CW 
Scandinavian Activity Contest—Phone 
Delta QS0 Party 
Rocky Mountain Division OSO Party 
ORP OSO Party 
California OSO Party 
VKIZLIOceania DX Contest—Phone & RTTY 
VK/ZL/Oceania DX Contest—CW 
Nine Land QS0 Party 
RSGB 21/28 MHz—Phone 
Manitoba QS0 Party 
ARRL CD Party—CW 
Jamboree-on-the-Air 
RSGB 7 MHz SSB 
ARRL CD Party—Phone 
CO Worldwide DX—Phone 
CO-WE Contest 
ARRL Sweepstakes—CW 
RSGB 7 MHz CW 
OK DX Contest 
IPA Contest 
ARRL Sweepstakes—Phone 
CW Worldwide DX—CW 
ARRL 160 Meter Contest 
TOPS CW Contest 
ARRL 10 Meter Contest 

*described in last issue 

ing PA entries, with minimum 
of 10 QS0s required for awards. 

NORTH AMERICAN SPRINT 
CONTEST 

Contest period runs from 
0100 GMT to 0500 GMT 

September 10 
Sponsored by the National 

Contest Journal; any licensed 
radio amateur may enter. The ob-
ject is to work as many North 
American stations (and/or 
other stations if you are in 
North America) as possible and 
as many multipliers as possible 
during the contest period. All 
contest contacts must be made 
on CW on the 80, 40, or 20 meter 
bands only. Each station may 
be worked once per band. 
North American stations are as 
defined by the rules of the CQ 
WW DX contests. 
EXCHANGE: 
You must make the entire ex-

change as given below: his call, 
your call, serial number, your 
name, and your state or VE 
province or country. Serial num-
bers must begin with serial 
number one (001) and must be 
sequential thereafter. 
FREQUENCIES: 
3530-3550, 7030-7050, 14030-
14050. 
SCORING: 
North American stations: 

Multiply total valid contacts by 
the sum of states, VE prov-
inces, and other worldwide 
countries (do not count USA 
and VE as countries) to get the 

5 
final  score.  Non-North 
American stations: Multiply 
total valid contacts by the sum 
of states. VE provinces, and 
other North American coun-
tries (do not count USA and VE 
as countries). KH6 is not 
counted as a state and is not a 
North American country. VE 
multipliers are: maritime (VE1, 
V01, and V02) and VE2 through 
VE8 (8 total). 
SPECIAL QSY RULE: 
This rule applies to North 

American stations only! If any 
North American station solicits 
a call by sending "CO, QRZ?, 
QRZ?," etc., he is permitted to 
work only one station in 
response to that solicitation. 
He must thereafter move at 
least 1 kHz before he works 
another station, or at least 5 
kHz before he again solicits 
other calls. 

ENTRIES: 
Entry classification is single 

operator only, with the use of 
helpers or spotting nets not 
permitted. Regardless of the 
number of licensed callsigns 
issued to a given operator, one 
and only one callsign shall be 
utilized during the contest by 
that operator. Proper logging 
requires including the time of 
each contact along with the 
contact exchange and the band 
or frequency. Only completely 
copied and logged two-way ex-
changes between a North 
American station and another 
station are valid for this con-

RESULTS OF THE 1978 BARTG RTTY CONTEST 
Top 10 Single Operator Stations 

W3FV  447,678 points 261 QS0s 39 countries 
SM6GVA  440,578  297  26 
I3FUE  432,066  315  36 
W2NZ  403,374  249  37 
F9XY  401,980  282  31 
15WT  380A82  261  35 
W1GKJ  365,904  252  28 
I5KPK  345,000  244  32 
I5MYL  338,142  240  28 
HB9AVK  325,686  197  33 

Top Multi-Operator Entry 
DLOTS  329,910 212  34 

Top SWL Entry 
H. Ballenberger (DL) 417,452  246  35 

Several US entries were received too late for inclusion in the 
official results, due to serious delays in overseas surface 
mail. 



test. Entries must be sent to 
Rusty Epps N6SF, 35 Belcher 
Street, San Francisco CA 
94114. Entries must be received 
not later than 30 days after the 
Sprint to be eligible for trophies 
and awards. An entry consists 
of (1)a summary sheet showing 
valid contacts by band, total 
multipliers, total score, name 
and callsign of the operator, 
station callsign, and station 
location; (2) a complete, legible 
log of all contacts (including 
dupes marked as such) with in-
dication by numbered se-
quence of each multiplier 
claimed; and (3) a separate 
checksheet for each band. 
Logs, summary sheets, and 
checksheets may be home-
made or patterned after those 
shown in the June/July issue of 
the National Contest Journal. 
Any entry may be disqualified 
for illegibility, incorrectness, or 
illegal or non-ethical operation. 
Such disqualification is at the 
discretion of the NCJ Contest/ 
Review Committee. 
AWARDS: 
A trophy shall be awarded to 

the highest scoring entrant. 
Certificates of merit shall be 
awarded to the highest scoring 
entrant from each USA call 
district, Canada, and other 
country, to each of the ten 
highest scoring entrants, to 
each member of the winning 
team, and to the highest scor-
ing entrant on each team. 
TEAM COMPETITION: 
Team competition is limited 

to a maximum of 10 operators 
as a single entry unit. Clubs 
having more than 10 members 
may submit more than one 
team entry. Precontest require-
ment: To qualify as a team en-
try, the name, callsign of each 
operator, and callsign of the 
station operated should the 
operator be a guest at a station 
other than his own must be 

registered with N6SF. The team 
information may be contained 
either in a letter, which must be 
received by N6SF before the 
start of the Sprint, or in a 
Western Union Mailgram dated 
at least 24 hours before the 
start of the Sprint. There are 
neither distance limitations nor 
meeting requirements for a 
team entry. The only require-
ment is a pre-registration of the 
team. 

DELMONT WAS CONTEST 
Starts: 0000Z GMT September 16 
Ends: 2400Z GMT September 17 
The Delmont Radio Club of 

Hatboro PA will be conducting 
a Worked All States contest for 
a 48-hour period from 8 pm EDT, 
Friday, September 15, to 8 pm 
EDT, Sunday, September 17. 
Each club member will try to 
work as many states as possi-
ble, with awards based on 1 
point per QS° and 1 point per 
QSL of same. 

WASHINGTON STATE QS0 
PARTY 

Operating Periods: 
0100 to 0700 GMT 
September 16; 

1300 GMT September 16 to 
0700 GMT September 17; 
1300 GMT September 17 to 
0100 GMT September 18 
Sponsored by the Boeing 

Employees ARC (BEARS), the 
contest is open to all amateurs. 
All bands and modes may be 
used. Stations may be worked 
once per band and mode, and 
may be worked again if they are 
a new multiplier. 
EXCHANGE: 
WA stations send QS0 

number, RST, and county; 
others send QS° number, RST, 
and state, province, or country. 
FREQUENCIES: 
CW - 1805, 3560,  7060, 

14060,  21060,  28160; 
phone -1815, 3925, 7260, 

RESULTS OF THE 1978 MARAC COUNTY HUNTERS 
SSB CONTEST 

Fixed Station Scores 
• N7TT/2  1,898,642 
••N7SU  986,206 
• *W7JYW  451,875 
**W8WT  394,350 
*•WA5DX1  385,382 
• •WA9MSW  332,450 
• *WB4UPW  283,024 
••WBOJUS  171,120 
**K9BG  168,041 
• *K9GTQ  135,080 
*•WB4ERM  127,200 

DX Station Scores 
•CT1BY 
**OK1DKS 
CT1UA 

19,740 
2,100 
160 

Mobile Station Scores 
•WAORJJ 
• K3KX 
N4UF 

• *W5VOR 
•"WB5BBS 
•*WOBK 
• *WAOYJL 
**N5B0 
"- W1EXZ 
• • K9DZG 
•*WB8MDG 
M OWS 

849,176 
457,306 
273,819 
216,410 
191,290 
150,600 
108,186 
43,670 
32,844 
10,560 
144 

7,655 (Check log) 

*Plague awards 
• •Certificate awards 

14305,  21380,  28580; 
Novice -3725, 7125, 21150, 
28160. 
SCORING: 
Score 2 points per QS°. WA 

stations multiply QS° points 
by total number of states, prov-
inces, and other countries 
worked. All others score 2 
points per WA QS° and multi-
ply by number of WA counties 
worked (39 max.). For non-WA 
stations only, there is an extra 
multiplier of one for each group 
of 8 contacts with the same WA 
county. 
Washington county checkoff 

list for non-Washington State 
entries: Adams, Asotin, Ben-
ton, Chelan, Clallam, Clark, 
Columbia, Cowlitz, Douglas, 
Ferry, Franklin, Garfield, Grant, 
Grays Harbor, Island, Jeffer-
son, King, Kitsap, Kittitas, 
Klickitat, Lewis, Lincoln, 
Mason, Okanogan, Pacific, 
Pend Oreille, Pierce, San Juan, 
Skagit, Skamania, Snohomish, 
Spokane, Stevens, Thurston, 
Wahkiakum, Walla Walla, 
Whatcom, Whitman, Yakima. 
ENTRIES AND AWARDS: 
Certificates to high scores in 

both single and multi-operator 
classes. Five BEARS awards 
are also available to anyone 
working 5 club members. All 
contest  entries  will  be 
screened by the contest com-
mittee for possible Worked 
Five BEARS Awards. The Work-
ed 3 BEAR Cubs Award is also 
available for working 3 Novice 
members. Logs must show 
dates/ times in GMT, stations 
worked, exchanges, bands and 

modes, and scores claimed. In-
clude a checksheet for entries 
with more than 100 QS0s. Each 
entry must include a signed 
statement that the decision of 
the Contest Committee will be 
accepted as final. Logs will not 
be returned. Results of the °SO 
Party will be mailed to all en-
trants; an SASE is not required. 
Logs and scores must be post-
marked no later than October 
18th and sent to: Boeing 
Employees' ARC, c/o Contest 
Committee, Willis D. Propst 
K7RS, 18415 38th Ave. S., Seat-
tle WA 98188. 

SCANDINAVIAN ACTIVITY 
CONTEST 
CW 

Starts: 1500 GMT September 16 
Ends: 1800 GMT September 17 

Phone 
Starts: 1500 GMT September 23 
Ends: 1800 GMT September 24 
All amateur bands from 80 to 

10 meters may be used. The 
general call is "CO SAC" and 
"CO Scandinavia." Scandina-
vians will use "CO Test" or "CO 
Contest." Non-Scandinavians 
should try to work as many 
Scandinavian stations as 
possible. The same station may 
be worked once on each band. 
No crossmode QS0s are al-
lowed. The prefixes used in 
Scandinavia are: LA/LB/LG/L-
J -Norway; JW -Svalbard; 
JX -Jan Mayen; OF/OG/OH/ 
01 -Finland; OHO -Aland 
Islands; OJO-Market Reef; 
OX- Greenland; OY-Faroe 

Continued on page 80 

RESULTS OF THE 1977 CALIFORNIA OSO PARTY 

Single Operator 
Top Ten California 
W6YX (N7MH op)  1709  58  198,244 
K6LL  1496  58  173,536 
K6SE (WA60YV op)  1334  55  146,740 
WB6NHF  1164  57  132,696 
W7CB/6  964  55  106,040 
K6X0  931  54  100,548 
WB6ION  865  58  100,340 
K6ZM  747  56  83,664 
W6TPH  705  54  76,140 
N6VB  585  53  62,070 
Top Ten Out of State 
K9BG  511  57  58,254 
N7ZZ  488  54  52,704 
K5TM (K5ZD op)  417  52  43,368 
W5KLB  253  46  23,276 
W3HDH  217  48  20,832 
VE7DSA  218  46  20,056 
WA8CZH (N8UM)  212  41  17,384 
K9EG  193  44  16,984 
WBOSAA  207  41  16,974 
WBOPYD  199  41  16,318 

This year's club competition winner is the Wireless Institute 
of the Northeast, which beat out second-place Mad River by 
only 200 points. 



Looking West 
Bill Pasternak WA6ITF 
24854-C Newhall Ave. 
Newhall CA 91321 

ARMA could be a great boon 
to amateur radio if it would only 
stop its infighting and get its 
act together. We need it. There 
is nothing else. We face a crisis 
which threatens the very ex-
istence of the amateur service, 
and "Mother Newington" just 
sits and procrastinates. Come 
WARC '79, we had better have a 
well-oiled machine in the form 
of ARMA or we could all go 
down the tubes. 
ARMA, the Amateur Radio 

Manufacturer's Association, is 
the best thing to come along in 
years. It is composed of those 
companies which import 
and/or manufacture the equip-
ment that virtually all of us use. 
These are people who under-
stand the world of big money, 
big business, and big politics. 
They have the collective ability 
to "bargain" for us in a way that 
the ARRL can never match. We 
need them and they need us. 
Together we can turn WARC '79 
from a disaster into a suc-
cessful exercise in interna-
tional diplomatic relations. 
With their help, amateur radio 
as we know it can continue to 
grow and prosper. 
Therefore, in the name of all 

concerned amateurs, I appeal 
to individuals who comprise 
ARMA to "bury the hatchet" 
with one another and work with 
us to turn the tide at WARC '79. 
If you want to fight among 
yourselves about matters not 
directly concerning WARC, 
fine. Do it in 1980. Right now, 
only one thing should concern 
you: being sure you have a 
market in 1980 to bicker about. 

SPECTRUM MANAGEMENT 
For all intents and purposes, 

on July 1, 1978, the Southern 
California Repeater Associa-
tion was laid to rest. Not that it 
had been unsuccessful. Far 
from it. But thanks to the 
deregulation that made FM a 
blockbuster in a neighborhood 
in which it did not belong, it 
became evident that the day 
when repeaters could isolate 
themselves from the rest of the 
amateur society was long 
gone. In the short time since 
21033's implementation, prob-
lems had begun to take shape 
which could easily have led to 
an intermode war—with FM 
coming up as the sure loser. 
Already, important ranging ex-
periments and DX contacts on 
SSB in this geographic area, in-
cluding an "opening" to 
Hawaii, had been obliterated by 
FMers plopping down indis-

criminately to hold local rag 
chews. It was apparent that, as 
a repeater owner organization 
only, the SCRA could do little or 
nothing to help rectify this 
situation. However, if a way 
could be found to open organ-
izational membership to all 
spectrum  users,  then  a 
dialogue could be developed to 
negate such problems in the 
future and avoid any intermode 
confrontation. 
At 12:30 pm on Saturday, July 

1, Chairman Paul McClure 
WA6HGK called to order what 
was to be the last SCRA 
meeting under its old format. 
By 5:00 pm, when the meeting 
ended, the structure of the 
SCRA had been reorganized in-
to two parallel total spectrum 
management organizations, 
one each for two meters and 
220 MHz. Membership in either 
organization is open to all in-
terested spectrum users (the 2 
meter organization has the 
minimal limitation of a Tech-
nician class license, while the 
220 organization requires only 
an amateur license). In either 
organization, all members 
carry voting privileges. The 220 
organization is named the 
Southern California 220 Spec-
trum Management Association 
("SMA-220" for short), and its 
interim president is Bob Buaas 
K6KGS. For the moment, the 2 
meter organization has re-
tained the SCRA logo (with the 
additional Spectrum Manage-
ment tag added on). This will 
shortly change, probably to 
SMA-144 or something along 
those lines. Both organizations 
intend to incorporate. In addi-
tion, dues have been cut in half, 
so if one's interest is in one 
band only, he only pays half of 
what he did before (while if his 
interests are twofold, his per-
sonal dues structure remains 
the same). 
Attending the meeting were 

not only repeater people, but 
also representatives from other 
non-relay modes, including a 
three-member delegation from 
Sidewinders On Two's south-
ern California chapter. Even a 
guy claiming to represent AM 
interests showed up. The vote 
was close, but in the end the 
forward thinkers prevailed and 
restructuring became a reality. 
For the first time, a repeater 
council had changed its 
character to welcome input 
from all areas of amateur 
operation on VHF. 

DISSENT? 
While many spectrum users 

seem elated at the results of 
the restructuring, there are 
some who are very disturbed at 

the outcome. This seemed ob-
vious from the lack of atten-
dance at the meeting by a good 
number of two meter repeater 
owners, even though the meet-
ing was announced in HR 
Report and on the Westlink 
taped newscasts. The 220 MHz 
people showed up en masse, 
but two meter participation 
was obviously lacking. 
It is no secret that many of 

what I term "old-line" repeater 
owners feel that no one other 
than themselves should have 
any say-so in the matter of 
council operations. In the past, 
the question of non-owner 
voting participation had been 
voted down, usually after 
heated and emotional debate. 
It usually lost by a large ma-
jority—a vote carried by the 
two meter faction. However, at 
this meeting no such voting 
bloc was on hand, so a coali-
tion of the "new line" two meter 
people and the 220 owners car-
ried us into a new era. What, if 
anything, the old-liners will do 
to show their displeasure is 
unknown, but rumors are run-
ning rampant about the forma-
tion of a new owner-only 
organization to challenge the 
new dual SCRA/SMA 220 struc-
ture. I hope this doesn't hap-
pen, because owner/user rela-
tions  are  already  quite 
strained. 

DECENTRALIZATION OF 
GOVERNMENT 

Government? Well, that's as 
close a term as I can come up 
with right now, so it will have to 
do. In this case, the term is be-
ing applied to the "Centralized 
2 Meter Technical Committee," 
a committee which I currently 
happen to chair on an interim 
basis for the SCRA. If you never 
get the chance to serve in a 
position such as this, consider 
yourself lucky. It's a nightmare 
and a headache. However, 
there are rewards which make 
it all worthwhile, such as those 
times when you are able to pre-
vent a "brushf ire" dispute from 
erupting into total warfare, and 
the few and far between ones 
when you send out a coordina-
tion letter and receive a written 
thank-you note. 
Anyhow, something recently 

occurred to me, something 
which I hope to try out here to 
help minimize coordination 
problems. When you have a 
single central committee (or in-
dividual coordinator) handling 
everything, the work load can 
be unbelievable—even for a 
committee which meets bi-
monthly like ours does. Is there 
a better way? Maybe, but per-
haps not one which would be 
applicable everywhere. The 
reason? Terrain. 
In southern California, most 

repeaters sit on high places 
such as mountains and serve 

users  in  low(er) places. 
Because of their altitude, it 
would seem that our repeaters' 
ranges would be almost limit-
less. Not so. Mother Nature has 
placed other mountains in 
strategic positions and has 
seen fit to make them inac-
cessible enough to make their 
use as potential repeater sites 
impractical. Until solar power 
on a truly operational scale 
becomes a reality, they shall re-
main untouched. Thanks to 
these "bumps," southern 
California is approximately 
divided into four geographic 
zones. They are the high desert, 
the low desert, the Ventura/ 
Santa Barbara and inland area, 
and the Los Angeles/San Diego 
rf corridor. 

Rather than have one central 
committee handle everything, I 
hope to institute a regionalized 
subcommittee structure in 
which several smaller regional 
committees could handle the 
needs of the local amateurs by 
investigating the technical 
aspects of an intended relay 
operation and making a recom-
mendation as to which channel 
pair offered the best chance for 
minimal environmental im-
pact—i.e., interference to exist-
ing operations. While I may know 
what I can hear in the LA area, 
Santa Barbara is a whole new 
ball game. A regional technical 
subcommittee could do far bet-
ter than a group of Angelinos or 
San Diegoites or high desert 
people in coming up with a 
viable operation. However, to 
delegate such duties could 
result in chaos if there were not 
some form of control, and here 
is where the Central Technical 
Committee comes into play. 
The regional subcommittees 
will make recommendations 
based upon what they deter-
mine is best suited to the area's 
needs, but all such recommen-
dations will be reviewed by the 
Central Committee prior to im-
plementation. If all looks 
copesetic, then it's only a mat-
ter of saying "yes" and sending 
out the letter. However, if 
something exists in another 
geographic area that ex-
perience has shown to be a no-
no, it is hoped that such will be 
caught by the Central Commit-
tee before disaster strikes. In 
this way, the self-deter-
mination of a given area's set-
up can become a viable part 
of the overall coordination pro-
cess, and no one need ever feel 
that he or she has been left out 
of the process. 

I don't know if it can be made 
to work. I do think that the idea 
holds merit and is a viable alter-
native to having a myriad of 
councils, each duplicating the 
other's work. Any opinions? 

Continued on page 77 
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BOARDS INSIDE CABINET 
1 CARR OSC unit 
2 VOX unit 
3 AF unit 
4 IF unit 
5 Filter unit 
6 Noise Blanker/RF Processor 
7 Rectifier unit 
8 Rectifier unit 
9 Power XFMR 
10 Final Amplifier unit 
11 VCO unit 
12 TUNE control 
13 RLL unit 
14 AF unit 
15 counter Display unit 
16 FM unit 

FRONT PANEL CONTROLS 
A Vox gain 
B Carrier level/keyer speed 
Audio Peak Frequency system 
MODE switch (SSB, CW. FSK, AM, 
FM) 
Crystal calibrator/Noise blanker 
Rejection tuning/variable IF passband 
tuning 
Frequency memory system 
Digital plus analog frequency readout 
Band switch (160-10 meters • 
W WV/JJY receive) 
Clarifier control 
AX/TX Clarifier selector 
AF Processor level 
RF attenuator 
TUNE control (Places transmitter in 
-TUNE- condition for ten seconds, then 
returns to "receive- condition to protect 
final tubes from excessive key-down 
time) 

i 
t i t i n a 
eare... .16. moral...rex . •••••••lon 

FT 901D M 

Y S) 1 

Design And Specifications Subject To 

Change Without Notice Or Obligation 

THE SYMBOL OF TECHNICAL 

Vi ERICUJ 
The smart radio 

EXCELLENCE 

1C78 

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



RTTY Loop 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 
Randallsrown MD 21133 

Labor Day is upon us, and the 
kids are starting back to 
school. Time to start paying 
attention to those problems 
which have been bugging us all 
summer, but that we've been 
putting off 'til fall! 
For those of you who own 

mechanical TTY machines, 
when was the last time you 
cleaned and lubricated the 
beast? I know, TeletypeTm built 
them to run for years, but a 
dose of benign neglect can 
shorten their life expectancy 
dramatically. If you have a 
Model 15 or 19, lubrication 
should not take more than a 
half hour, and your machine 
will thank you! 
Let's start with the outside. 

Wipe the cabinet down with a 
damp cloth, and spray some 
glass cleaner on the little 
window. If yours has a black 
crinkle finish, some black 
liquid shoe polish, such as Grif-
fith, will do wonders to restore 
the "new" look. Other finishes, 
such as my green crinkle, re-
spond nicely to some paste 
wax. Check all the wires and 
cables for signs of fraying or 
loose connections. Now, lift off 
that cover and peer inside. 
Basically, there are three 

types of lubrication points in a 
Teletype machine: oil cups, 
felts, and sliding contacts. The 
first two require a good grade 
of oil, the latter a good grease. I 
have found that the most avail-
able and economical oil is plain 
old 10W-30 motor oil. Intended 
for the family car, and frequent-
ly available at discount houses, 
it normally is priced under a 
dollar a quart. The grease most 
used by TTY enthusiasts is 
Lubriplate® , although any 
good grease such as auto 
grease (not Brylcreemi) should 
work well. 
Now that you have the cover 

off, and the machine un-
plugged, hopefully, unscrew 
the three large bolts which hold 
the printing unit on, and the two 
holding the keyboard in, and 
break the unit down to its com-
ponent parts. Turning first to 
the base, wipe up any accumu-
lated oil or grease, and clean 
away the typical gunk around 
the motor. While you're there, 
look for the ball bearing on 
each end of the motor shaft. 
These are oil points. Depress 
the ball bearing with the spout 
of your oil can and deposit a 
large drop of oil therein. If it has 
been a while since you've done 
this (or perhaps this is the first 
time), rotate the motor by hand 

for a bit, then do it again! Put a 
small dab of grease on the 
pinion gear—that's the one on 
the motor shaft. Finally, clean 
all contacts on the base and 
tighten the screws on the ter-
minal block. 
The keyboard gets our atten-

tion next. First off, look at the 
row of contacts that produce 
the pulses. Are they all gooky 
and covered with a paste of 
dust and oil? Clean them! Use a 
piece of bond paper and lightly 
burnish the contacts, too. 
Check all the springs on the 
underside of the keyboard for 
proper seating, and straighten 
or replace damaged keytops. 
Now, look at the top of the key-
board. Next to the gear is a 
small cup, set at a right angle, 
with a spring-loaded, hinged 
lid. This is the first of several oil 
cups we will be filling. They all 
look the same. Lift the lid and 
fill the cup with oil. Follow the 
shaft back to the contact area 
and you'll find five felt washers 
between metal surfaces. These 
are called "felts" and act as oil 
soaked pads between rotating 
metal surfaces. Depending on 
the age of your machine, and 
your aggressiveness in servic-
ing it, they may be grayish-
brown or dark and oil-soaked. If 
they are not soaked, soak 
them! Just dabble on oil while 
rotating the shaft manually un-
til they look saturated, then 
wait 30 minutes and do it again. 
Some replenishment drops will 
do if they look pretty good. 
While you set the keyboard 

aside to let the oil soak in, turn 
your attention to the printer. 
Again, clean the contacts and 
get all the accumulated gunk 
off everything. If your wife (or 
mother) will let you, and the ac-
cumulation is not too greasy, a 
vacuum cleaner with a circular 
brush attachment works 
wonders in de-linting nooks 
and crannies. Now, look along 
the main shaft and fill the three 
oil cups. Also, notice the felts 
interspersed. Saturate them 
the same as you did on the 
keyboard. Don't forget the felt 
on the selector magnet assem-
bly! 
The next step depends on 

your familiarity with the 
machine. We want to take off 
the typing basket and clean it 
and the rails and vanes. To ac-
complish this, place the basket 
on the far right-hand side by 
first depressing the manual 
carriage return level, and, while 
holding the basket immobile, 
slide the basket to the extreme 
right. Depressing the dashpot 
lever should lock it in position. 
Now, firmly hold the drum 
which winds the carriage return 

band while removing the band 
from the rear of the typing 
basket. Hook the free end over 
the end-of-line bell lever. Now 
re-press the carriage return 
lever, which should allow the 
basket to move freely back and 
forth, and flick the stop lever on 
the underside. The typing 
basket should now slide freely 
off the rails, into your waiting 
hands, on the right side. Clean 
all the keys thoroughly, and get 
the dust and paper bits out of 
the basket. A small drop of oil 
on the ball bearings will keep 
things rolling along, singing a 
song. While the basket is off, 
wipe down the vanes and apply 
a thin layer of grease here. In 
fact, apply grease to all sliding 
surfaces, and a little dab to 
gear teeth, too. Now, carefully 
reverse the sequence of the 
previous directions and replace 
the typing basket. Make sure all 
the forks correctly seat on the 
vanes at the front of the 
machine. Also, be sure the 
basket is locked with the 
dashpot before you re-attach 
the carriage return band. If you 
have any difficulty understand-
ing these admittedly sketchy 
instructions, or  have never 
removed the typing basket 
before, DO NOT attempt it! 
Either ask someone who has 
done it to help you, or clean it 
as best you can without remov-
ing it. While it sounds simple 
enough to do, and it really is, 
one slipup can totally disable a 
working machine. 
Now put everything back 

together. Hopefully you haven't 
any extra pieces left over. 
While you're at it, check out the 
ribbon. Is it getting worn to the 
ragged end? If it is not too old, 
simply turning it over, by revers-
ing the spools, may bring new 
contrast to your print. Other-

wise, be a sport and replace it. 
If you don't have a new one, pay 
a visit to your local drugstore. 
Any ribbon listed as a replace-
ment for the Underwood Stan-
dard will fit. This is usually 
Number 1 in most replacement 
lines. 
Follow this procedure care-

fully twice a year, and your 
machine should have a long, 
happy life. 

A letter turned up in the 
mailbag from Steve Alexander 
WD6EQP of Vallejo, California, 
who enclosed a photo of his 
"mystery" Teletype. Well, 
Steve, this is the AN/UGC-20, 
also known as the "compact" 
Model 28 KSR. It is a fine 
machine, but 1 will admit that it 
is not as frequently covered as 
the 15/19 in ham literature. So, 
next month, I will take a look at 
the Model 28 and pass along 
what I can about this beautiful 
machine. 

Quite a bit of response has 
been heard on the computer-
ized RTTY covered in June and 
July.  More  importantly, 
WD6EQP's letter brings to light 
the diversity of equipment 
presently in use on RTTY. I 
would be interested in compil-
ing some data on just what our 
readers are using. I invite each 
of you to send me, on a 
postcard or QSL, the stats on 
what kind of RTTY gear you are 
running, if you have a com-
puterized station setup, what 
kind of CPU, memory re-
quirements, and perhaps some 
idea of the program. Send 
along your information to me at 
the address shown, or in care of 
73; they will forward the cards 
to me. I'll try to make some 
sense out of it all and let you 
know what's what in a future 
RTTY Loop. 

AMSAT 
OSCAR SATELLITE PHOTOGRAPHS 

Full color 8" x 10" photo-
graphic prints are available of 
WA6TUF's artist illustrations 
of AMSAT-OSCAR 7, AMSAT-
OSCAR 8, and AMSAT Phase III 
for $3.25 each. Also available 
are custom-painted 16" x 20" 

duplicates of each illustration. 
AMSAT-OSCAR 7 is $100, 
AMSAT-OSCAR 8 is $80, and 
AMSAT Phase III is $125. Write: 
Mike Smithwick AA6X1 (ex-
WA6TUF), 25215 La Lome Drive, 
Los Altos Hills CA 94022. 

Ham Help 
I want a copy of the instruc-

tion manual and/or schematic 
for the CDE/CDR TR-4A or TR-
11A (series 12307) antenna 
rotator. Thank you. 

M. McDaniel W6FGE 
940 Temple St. 

San Diego CA 92106 

I would sure like to get in 
touch with Sgt. William "Scot-
ty" Scott ex-DL4ZD. We sort of 
got out of touch after we both 
retired. 

Russell L. Lawson K1MOU 
124 South Grand St. 

West Suffield CT 06093 
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YOU ASKED FOR IT 
YOU GOT IT 

DSI 
QUIK-KIT® 

550 MHZ COUNTER KIT 
Performance You Can Count On 

DSI OFFERS THE BEST OF TWO WORLDS . . . 
An unprecendentec DSI VALUE . . . in a high 
quality, LSI Design 550 MHZ frequency counter 
kit. And, because it's a DSI innovation, you know 
it obsoletes any competitive makes, both in price 
& performarce. The basic 550 MHZ counter & time 
base are factory assembled, tested and burned-in. 
The problems of bad LEDS, IC's, capacitors, are 
a thing of the past with DSI QUIK-KIT*. But you 
can take pride in assembling the power supply, PC 
mounted selector switch, input connectors, and the 
final mechanical assembly of your 550 MHZ 
counter, into its' hardsome cabinet. GO WITH THE 
LEADER . . . BUY A DSI FREQUENCY COUNTER 
KIT. SAVE TIME & MONEY AND BE ASSURED 
IT WILL WCRK THE FIRST TIME. 

SEE YDUR LOCAL DEALER 
OR 

CALL TOL_ FREE (800) 854-2049 
Calitorna Resicer ts, Call Collect (714) 565-8402 

DS! INSTRUMENTS, INC. 
7914 Ronson Road No. G, San Diego, CA 92111 

VISA • MC 
AMERICAN EXPRESS 
CK • MONEY ORDER 

COD 

OPERATES ON 

•Batt 6-C Size 
'DC 8.2 To 14.5 VDC 
•AC Batt. Eliminator 

$99.95 
MODEL 3550 KIT 

SPECIFICATIONS 
Time Base TCXO 1PPM 65° to 85°F 
Frequency Range 50HZ to 550MHZ 
Resolution 1HZ to 55MHZ, 10HZ to 550MHZ 
Gate Time 1 second - 1/10 second 
Sensitivity 25MV 150 & 250MHZ 7EMV 550MHZ 
Display Eight 1/2-inch LEDS 
Input Two S0239 Connectors 
Power 6C-Size Batt., 15HR, or 8.2VDC to 14.5VDC 
Current 150 Ma standby 300 Ma operational 

3550 KIT INCLUDES 
•Pre-assembled, tested counter board 
*Case, power supply, connectors, hardware 
•Built-in prescaler & preamp 
*Gate Light-Automatic Zero Blanking 
*Automatic Decimal Point 
•One to two hours assembly time 
*One Year Warranty on all parts 
*All new parts - not factory seconds or surplus 

3550 Kit   $99.95 
T-101 Telescopic Antenna   3.95 
AC-9 Battery Eliminator   7.95 
Cigarette Lighter DC Adapter   2.95 
TERMS: Orders to US and Canada. add 5% to maximum 31 810.00 per order 

for shipping. handling and insurance To all other countries. add 15% of total 
order  California Residents add 6% State Sales Tax 



New Products   
KANTRONICS FREEDOM VFO 
Sitting unused in shacks, on 

closet shelves, in attics, 
cellars, and garages all over the 
country are thousands of 
perfectly good transmitters in 
the 20- to 200-Watt range. Why 
are they collecting dust instead 
of QS0s? Because they are 
crystal controlled. On today's 
crowded bands and with cur-
rent operating practices, using 
a crystal-controlled transmitter 
and a few crystals can be a very 
tedious and unproductive way 
to operate. Gone are the days 
when (as I once did) with as lit-
tle as 30 Watts and three or four 
crystals, you could work the 
world with relative ease and 
regularity. (I ended up with over 
120 countries worked on 10 and 
15 meter CW with a base-
loaded vertical mounted on the 
side of the house.) 
Those days may be gone for-

ever, but there is no need to let 
those otherwise perfectly good 
rigs lie unused, especially in 
view of the current prices for 
new equipment. With the addi-
tion of a good vfo, all those old 
Heath DX-20, DX-35, DX-40, 
HW-16, WRL Globe Chief, 
Globe Scout, Johnson Viking, 
and countless other rock-
bound rigs can still provide 
years of good service and lots 
of QS0s. 
Happily, Kantronics' Free-

dom VFO is just what the doc-
tor ordered. Add it to one of 
those old "boat anchors" and 
you'll be ready for action. And, 
perhaps best of all, you may 
end up spending only the 
affordable price of $69.95 for 
the vfo since the old rigs can 
often be had for the asking. The 
unit covers 3.65 to 3.75 MHz 
and 7.0 to 7.2 MHz. Operation 
on 15 meters (21.0 to 21.2 MHz) 
may be possible with the band-
switch in the 40 meter position 

if the transmitter's buffer stage 
acts as a frequency tripler. 
Power for the vfo may be fur-
nished by a single 9-volt tran-
sistor radio battery or a well-
regulated 12-to-15 V dc supply. 
Current requirement at 9 V dc is 
8 mA. 
Dial markings are every five 

kHz on 80 meters, and every 10 
kHz on 40 meters. The vernier 
dial works smoothly and has a 
good feel. In view of the rather 
sparse dial calibration points, 
it would probably be a good 
idea, as well as reassuring, to 
use the Freedom VFO in con-
junction with a receiver with an 
accurate frequency calibration 
source such as Kantronics' The 
Standard. All of the com-
ponents of the vfo's two-
transistor circuit, except for the 
tuning capacitor, switches and 
connectors, are contained on a 
single small PC board solidly 
mounted to a heavy piece of 
aluminum which is secured to 
the bottom of the cabinet. 
The Freedom VFO was tried 

with the Kantronics Rock 
Hound  1-Watt  40  meter 
transmitter and a vintage tube-
type home brew transmitter, 
providing good results with 
both units. The CW note sound-
ed good and clean when 
monitored on a Yaesu FT-101B, 
and signal reports were all T9. 
Vfo output is 2 milliwatts (1 volt 
peak-to-peak). 
Packaged in an attractive 

black and gray cabinet, the 
Freedom VFO measures 3 x 5 x 
7 inches. Price is $69.95. Kan-
tronics, Inc., 1202 East 23rd 
Street, Lawrence KS 66044. 
Morgan W. Godwin W4WFL 

Peterborough NH 

GENAVE GTX-800 2 METER 
TRANSCEIVER 

Genave's GTX-800 2 meter 

FM transceiver created a good 
impression when the first four 
contacts made with it produced 
such unsolicited comments on 
its signal quality as "beautiful, 
really outstanding audio," "ex-
cellent modulation," "sounds 
great ... much better than your 
other two rigs," and "terrific-
sounding signal." Subsequent 
QS0s have resulted in many 
more favorable comments on 
the GTX-800's signal. In fact, 
it's been downright embarrass-
ing when I've compared the 
Genave with two other 2 meter 
transceivers: one, a rather ex-
pensive HT of excellent quality, 
the other, one of the leading 
multi-mode units. On their own, 
the other two rigs have always 
produced good results and 
received favorable comments 
on signal quality. However, the 
GTX-800 outstrips them in 
audio quality and, when in the 
1-Watt (nominal) position, it ap-
pears to do about as well as the 
multi-mode rig does with ap-
proximately 10 Watts. 
With its coverage of the en-

tire 144-148-MHz range, the 
GTX-800 provides coverage of 
the new U.S. repeater subband 
as well as repeater frequencies 
in Europe and elsewhere, mak-
ing it a good choice for the 
amateur who travels. A VHF, 
dual-modulus, prescaling, 
digital, phase-locked-loop syn-
thesizer gives access to 800 
channels from 144.0 to 148.0 
MHz. 
On transmit, the voltage-

controlled oscillator (vco) out-
put is on the desired operating 
frequency with no multiplica-
tion. In the receive mode, the 
vco output frequency is raised 
by 10.7 MHz, again with no 
multiplication, to reduce the 
possibility  of  spurious 
responses. Interference from 
strong signals on adjacent 
channels is minimized by a 
10.7-MHz, eight-pole mono-
lithic crystal filter and a 
MOSFET receiver front end. 
A front-panel mounted meter 

indicates relative signal 

strength for signal comparison, 
antenna adjustments, etc., 
when in the receive mode; in 
transmit, the meter indicates 
when rf power is being de-
livered by the final amplifier 
stage. 
A two-position  switch 

mounted on the front panel 
selects either high or low 
transmit power. In the high-
power position, transmit power 
is typically 25 Watts (20 Watts 
minimum). With the switch in 
the low position, power is 
reduced to 1 Watt (0.5 Watt 
minimum). The low-power posi-
tion is internally adjustable up 
to approximately 5 Watts. 
An "out-of-lock" circuit with 

a red LED indicator is provided 
to let you know when the syn-
thesizer is unlocked and to 
disable the transmitter during 
an "out-of-lock" condition. The 
LED goes on when the syn-
thesizer fails to lock on fre-
quency. In this event, the 
transmitter is locked out to pre-
vent inadvertent operation on 
an unauthorized frequency 
such as below 144.0 or above 
148.0 MHz. 
Frequency selection is made 

with the three front-panel-
mounted frequency selector 
lever switches. These three 
switches select and display the 
desired transmit frequency. 
The left-hand lever selects unit 
MHz frequencies (144, 145, 146, 
147, and 148). The center lever 
selects tenth-MHz frequencies 
from .0 through .9. The right-
hand lever selects ten kHz fre-
quencies from 0 through 9. For 
example, 146.600 MHz would 
be displayed on the lever 
switches as 6.60 while 146.930 
MHz would be shown as 6.93. 
A receive-mode switch 

selects either simplex or 
+ 600- or -600-kHz offset for 
repeater operation. The kHz-
frequency switch has two posi-
tions, 0 and + 5. In the + 5 posi-
tion, 5 kHz is added to the fre-
quency set by the lever 
switches. As an example, with 
the lever switches set to 6.60 
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WE'LL KEEP YOUR 
CO M MUNI 
NEEDS 

CATIONS 
FRO M GETTING 

OUT OF HAND. 
Introducing the PALOMAR 

MINI-1 VHF FM 
TRANSCEIVER ... the 
Amateur Hand-Held set that's 
small enough to fit in your 
palm. 
You're never out of touch 

with thousands of repeaters, 
so you're never out of touch 
with home ...associates ... 
friends. The PALOMAR 

Worth every dollar. 
(And about the same size!) 

MINI-1 operates normally 
in the Amateur 144-148 
VHF region and with the 
AUTO-PATCH OPTION, 
you can access the telephone 
repeater and communicate 
through the telephone system. 

The PALOMAR MINI-1 
VHF FM TRANSCEIVER 
is only 152 mm high by 67 
mm wide. Transmitter 
minimum output is one watt 
of power, with a total of 18 
channels available, utilizing 
up-down split, down-up split 
or simplex, all with only 
6 crystals. 
The PALOMAR MINI-1 

VHF FM TRANSCEIVER 
... it has all your communi-
cations needs well in hand. 

--I, • -71:1 T V  . 1. .r /..-• ••  • 
• •11...... # 

tE c H NC). 0 

Senc for your spec sheet of the MINI 1 VHF FM Transceiver to. PALOMAR ELECTRONICS, 665 OPPER STREET, ESCONDIDO, CA 92025 

Never before has au transceiver 
approached the capablIrties of the 
Paloma - PTR-13Ck! • 
It's the first completely multi-

functioial transceiter ever made 
available, to the public? 
The Palomar PTR-130k is a 

miniaturized mobil 2 transceiver 

capable of operating in 100 cycle 
resolution from 100 KHz to 
30 MHz in all modes of 
transmission inn( reception. 
Instant frequency selection is 
available with the touch of 
a finger. 
The Palomar PTR-130k. 

TE HN•L.• r̀ AT THE 'PEED •F SOUND 

technology is pure space age . . . 
the price is strictly down-to-earth. 
Send for our full color 
brochure to: 
Palomar Electronics Corporation 
665 Opper Street 
Escondido, CA 92025 
Telephone: (714) 746-2366 



and the kHz switch set to + 5, 
the actual transmit frequency 
is 146.605 MHz. The + 5 position 
also adds 5 kHz to the receive 
frequency. With the switch set 
in the 0 position, frequency is 
as indicated by the three lever 
switches. 
The GTX-800 comes with 

microphone, power cable, and 
mobile-mounting bracket. The 
mobile mount may, if you wish, 
also be used for fixed-station 
operation by simply reposition-
ing it below the unit so that it 
functions as a "tilt-type" sup-
porting stand. Current re-
quirements in the transmit 
mode are 2.3 Amps in the low-
power position and 6.5 Amps 
for full (25 Watts) power. 
Genave makes a suitable ac 
power supply, the model 
PSI-10, for fixed operation of 
the GTX-800. Overall size is 
3-3/8" x 9-3/4" x 12"; weight is 
approximately 6 lbs. It is priced 
at $399.95. General Aviation 
Electronics, Inc., 4141 Kingman 
Drive, Indianapolis IN 46226. 
Morgan W. Godwin W4WFL 

Peterborough NH 

500 WATT RF TRANSFORMER 
Palomar Engineers has in-

troduced a new broadband rf 
transformer. It matches vertical 
and  mobile antennas to 
50-Ohm coaxial cable. Imped-
ance values of 8, 12.5. 16, 22, 32, 
and 50 Ohms are selected by a 
panel switch. 
The transformer is mounted 

in a diecast aluminum case 4" x 

5" x 2" fitted with UHF (S0-239) 
connectors. The rf ferrite toroid 
core is wound with TeflonTm in-
sulated wire and is rated 500 
Watts in continuous commer-
cial service. Operating frequen-
cy range is 1 through 30 MHz (1 
through 10 MHz below 20 
Ohms). 
The price is $35. Add $2 ship-

ping in U.S. and Canada. For 
free descriptive brochure, write 
to Palomar Engineers, PO Box 
455, Escondido CA 92025. 

NEW DPMS FROM NLS 
FEATURE NEMA/DIN CASES 
AND LARGE LCD OR LED 

READOUTS 
A new AM Series of Digital 

Panel Meters has been added 
to the NLS Thriftmeter DPM 
line. 
The AM Series fit standard 

NEMA/DIN cutouts. Readouts 
can be either .6" high LCDs or 
.5" high LEDs. Electrical con-
nections to meter can be made 
by PC edge connector or, for in-
dustrial users, terminal con-
nections are supplied, depend-
ing on the model number 
ordered. 
The AM Series meter case is 

1.9" high by 4" wide by 4.2" 
deep. 
The basic AM Series meters 

are powered by 5 volts dc 
primary power and measure dc 
voltage. They will also be made 
available in configurations that 
provide the capability of 
measuring ac voltages and/or 
being powered by 115 V ac 

power. 
LCD models draw only .002 

Amp at 5 V dc. 
The basic AM Series meters 

bear model numbers AM-350 
for the LED version and AM-351 
for the LCD model. Adding TB 
to the model number desig-
nates terminal connections. 
/AC specifies an ac input, while 
/115 specifies a line-powered 
unit. 
Voltage ranges available are 

.2, 2, 20. 200, and 1000 volts full 
scale. The .2 V range is not sup-
plied for ac inputs. 
Dc accuracy is .1°0. The AM 

meters utilize the latest in LSI 
chips, which contributes to a 
low component count and best 
reliability. 
The prices for AM meters 

start at $59/unit selling price. 
Quantity discounts make them 
cost effective for OEM users. 
RM-350 and AM-351 are cur-

rently available from local elec-
tronic distributors worldwide. 
For details, contact Non-Linear 
Systems, Inc., PO Box N, Del 
Mar CA 92014; (714)-755-1134. 

NEW HAMTRONICS 2 METER 
CONVERTER 

A recent rekindling of in-
terest in 2 meter operation, plus 
a growing curiosity about 
OSCAR satellite activity, hap-
pily coincided with the oppor-
tunity to try one of Hamtronics' 

new C144 receiving converters. 
Connected to my FT-101B, the 
converter outperformed my 
multimode 2 meter rig by a very 
clear margin. The converter was 
received in assembled form but 
a visual check left me with the 
impression that even a relative-
ly slow worker such as myself 
could put one together without 
difficulty in an hour or two. As 
explained in their catalog, 
Hamtronics' kits are not ac-
companied by the meticulous 
step-by-step instructions and il-
lustrations provided, for exam-
ple. with Heathkits*. However, 
anyone who has even a modest 
acquaintance with home brew-
ing or kit building will find that 
construction is simple and 
straightforward. 

The C144 covers the 144-
146-MHz portion of the 2 meter 
band while two other versions, 
the C145 and C146, cover the 
145-147 and 146-148 segments. 
Standard i-f frequency for the 
converters is 28-30 MHz. By the 
way, crystals can be switched 
to  cover  multiple  band 
segments, if desired. (Extra 
crystals for other ranges in the 
same band are available for 
$5.95.) 

Features of the new design. 
which replaces Hamtronics' 
popular C25 series, include 
easy-to-wind high-0 slug-tuned 
coils, extensive ferrite bead 

1.818 
NON-LINEAR SYSTEMS. INC 

Palomar Engineers' rf transformer. 
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HAIRY H 5 

electronics 
500 Ledyard St., Hartford CT 06114 

203-527-1881 

(1 block east of Wethersfield Aye. off Airport Rd. 

Rte. 6) 

See Ward W1 W RQ — John W1JJR 

HEADQUARTERS for 2M FM 

Tempo VHF/ONE, SSB/ONE adaptor, Tempo 
VHF amplifiers, FMH-2, FMH-5; Drake TR 33C, 

AA 10, AC 10; Regency HR 2B, HR 312, AR 2, 

P 110 & crystals for all lines listed above. 

FM GAIN ANTENNAS 

For mobile, fixed or portable operation by Cush-
Craft, Hy-Gain, Antenna Specialists & New-

Tronics. 

ANTENNA STUFF 

Open wire feedline — #18, ,-z-14,  12 ga. bare 
copperweld wire — #14, --=--12 enamel copper — 

insulators — W2AU baluns 1-1 or 4-1 — lowloss 

coax cable — Rohn 25G towers & accessories — 
Blitzbug lightning arrestors — glassline guy — B&W 

antenna switches — Belden 72 & 300 ohm KW 
twinlead — Amphenol UHF & BN C connectors. 

AMATEUR GEAR 

Drake, Swan, Tempo, Ten-Tec, Dentron, Regency, 

Mosley, Hy-Gain, CushCraft. 

(Canadian Amateurs Send U.S. Funds Only) 

F.O.B. Hartford 

Please include postage 

CONNECTICUT'S OLDEST HAM STORE 
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HD-13 HEAVY-DUTY 
ROTATOR 

with exclusive Dual-Speed Control! 
For antennas up to 10.7 sq. ft. of wind Ir ad area. Mast 
support bracket design permits easy centering and offers 
a positive drive no-slip option. Automatic brake action 
cushions stops to reduce inertia stresses. Unic ue control unit 
features DUAL-SPEED rotation with one five-position switch. 
SPECIFICATIONS: Max. wind load bending moment-10,000 
in.•lbs. (side-thrust overturning); Starting torlue — 400 in.-
lbs.; Hardened steel drive gears; Bearings —100- 3/8" diam-
eter (hardened): Meter — D'Arsonval, taut band (back-
lighted). There's much, much more — so get -he whole story! 

1--  1 
Mail this coupon for complete details! 

dnettamilys on neattheestn edweaHl dealer! YESI Li sGeivned mmee the name 
NAME 

ADDRESS 

CITY 

STATE  ZIP 

&  ® The ALLIANCE Manufacturing Co, Inc.. Alliance, Ohio 44601 
A NORTH APALRicAN PHILIPS COMPANY  A57 

'lake, ot the larnou• Antenn• Rotator ... Alhanc• Tenna-Roior..... TV'a Better Color Gella n 

I cfli000,Ap .oO. hi0 Co p,, 

molui romemp i wounimp wei mii 
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decoupling and compart-
mentalized shielding, as well as 
built-in detector circuits for 
simple injection-chain tuning. 
Stable, grounded-gate FET 
amplifier and mixer stages con-
tribute to the converter's ex-
cellent performance. Align-
ment requires only a strong 
signal source and a VTVM and 
can be accomplished in a few 
minutes. 

Measuring 23/4 x 41/2  x 1 in-
ches, the converter board can 
be mounted in existing equip-
ment, or a separate case of your 
own design, or Hamtronics' 
model A9 Case Kit. The case kit 
is a 2-7/8 x 4-5/8 x 2-inch ex-
truded box with an attractive 
brushed aluminum finish. The 
top panel is machined for BNC 
jacks which are included, as 
are phono plugs and cable for 
connection to the converter 
board. 

The C144 and its other 2 
meter versions are just one ex-
ample of an extensive and 
growing line of receiving and 
transmitting converters, ex-
citers, amplifiers, preamps, and 
other items for the VHF/UHF 
enthusiast. If you've got an HF 
rig and are contemplating 
satellite operation, you'll cer-
tainly find Hamtronics' com-
plete line of modules and ac-
cessories an excellent way to 
get in on the OSCAR fun and ex-
citement with a setup that com-
bines flexibility, simplicity, 
ease of construction and align-
ment, high performance, and 
modest cost. 

Price of the C144, C145, and 
C146 2 meter receiving con-
verter kits is $34.95. The A9 
Case Kit is $12.95. A new free 
catalog describing the com-
plete Hamtronics product line 
plus many other items includ-
ing hard-to-find components 
is available on request. All 
Hamtronics products are avail-
able from Hamtronics, Inc., 182 

Wyle's digital logic modules. 

Belmont Road, Rochester NY 
14612. 
Morgan W. Godwin W4WFL 

Peterborough NH 

SINGLE IC FOR KEYBOARD 
KEYER 

A single IC containing most 
of the electronics for a deluxe 
keyboard keyer has been in-
troduced by Curtis Electro 
Devices. Called the 8045, the 
40-pin CMOS device uses one 
or more FSC 3341s, a Curtis 
8043 or 8044 keyer, and a set of 
keyswitches to produce the 
equivalent of the Curtis 
KB-4200 keyboard keyer in-
cluding an electronic paddle 
keyer. By adding the new 8047 
Message Memory Control IC. 
2102 RAM, and a 4028 CMOS 
decoder, the equivalent of a 
KM-420 memory is added. 
The 8045 allows a nominal 

fifty-seven position keyboard 
containing all the commonly 
used letters, figures, punctua-
tion, space bar, and special 
characters (AA, KN, AS, SK, 
AR), all without shifting. It 
affords two-key rollover for 
"burst" typing; 32-, 64-, or more 

character storage for smooth 
transmission; access to four 
message memories via buffer; 
analog output for buffer status 
meter; full- and empty-buffer in-
dication, plus a preload func-
tion. It operates from + 5 V dc 
and requires less than 10 mA of 
supply current. 
Priced at $59.95 in single 

quantities, the 8045 is available 
from stock. A semi-kit (8045-1) 
containing the 8045, 3341, PCB, 
sockets, and edge connector is 
priced at $89.95. (The 8044-4 
keyer semi-kit is priced at 
$54.95.) 
For further information, con-

tact Curtis Electro Devices, 
Inc., Box 4090, Mountain View 
CA 94040; (415)-964-3136. 

DIGITAL LOGIC MODULES 
The Wyle line of digital logic 

includes over 200 modules 
covering all types of logic 
elements. Available on the 31/4" 
x 41/2" modules are gates, flip-
flops, decoders, counters, one-
shots, line drivers/receivers, 
electronic switches, and many 
more. Additional modules in-
clude  relays,  test-point 

modules, extenders, lamp, tog-
gle switch, and a wide variety of 
socket, wire-wrap, and blank 
modules. Also available are 
card files and card drawers for 
rack-mount or custom installa-
tions  and logic power sup-
plies. 
The Wyle logic line is also 

fully compatible with the Wyle 
uP Series microcomputer. 
For additional information, 

contact Wyle Laboratories/ 
Computer Products, 3200 
Magruder Boulevard, Hampton 
VA 23666; (804)-838-0122. 

CSC DM-1 DESIGN MATE 
COMBINES SOLDERLESS 
BREADBOARD, METER, 
AND POWER SUPPLY FOR 
ELECTRONIC LAB STUDY 

The Continental Specialties 
Corporation  Model  DM-1 
Design Mate  provides the 
three elements most basic to 
electronic circuit investiga-
tions—a power supply, bread-
boarding area, and meter—in 
one convenient package for 
$69.95. 
The meter measures 0-15 V 

dc (5% accuracy) and is in-
dependent of the power supply, 
with leads brought out to a pair 
of five-way binding posts. Thus, 
the meter can be used to set the 
adjustable power supply's 
voltage, and then to monitor 
circuit action. 
The built-in power supply is 

adjustable from 5-15 V dc out-
put at up to 600 milliamps, with 
better than 1% load and line 
regulation and less than 20 mV 
ripple and noise at full load. 
The solderless breadboard-

ing area is configured from 
CSC QT-series ("Quick Test") 
socket and bus strip elements. 
It provides enough area to com-
fortably breadboard a circuit 
with 6 DIP ICs, plus associated 
components. 
The compact 3 pound DM-1 

Continued on page 37 

The Curtis 8045 keyboard keyer. CSC DM-1 Design Mate'. 
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think of yourself as an 

• 

antenna expe 
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. 

• 

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

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

1(41- 7 1w  ® 

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. 

4copi.:" 

Model BM-1 ilk 
Bumper Mount 

Moil SSM-2 Ball Mount 

1 
Model OD-1 

Quick Disconnect 

Model RSS-2 
Resonator Spring 

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  i 
For Bumper 
Mount 
Location 

Super 
Model MO-1  Resonators 
For Deck or  RM(S) 
Fender  2 KW PEP 
Location  Greatest Coverage 

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

Available from 
all distributors 

who recognize the best. Standard 
Resonators 

PM 
400 Watts PEP 

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

"the home of originals" 

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

N2 



Earle Grandison K6WS 
11657 Gladstone Circle 
Fountain Valley CA 92708 

Four- Wheel Frenzy! 

Hams and the Baja Internacional 

Antennas at El Rodeo, checkpoint six. 

June and November are 
special months to many 

hams in Mexico, California, 
and  other  western  states. 
From many areas, they con-
verge  on  San  Diego  or 
Mexicali for points south. 
They come in cars, 4-wheel 
drive  vehicles,  luxurious 
motor homes, trucks, and air-
planes. It's Baja time! Baja 
1000 and Baja Internacional 
have become everyday words 
in many ham shacks. XYLs 
know it's time to pack up 
supplies and camping gear, 
and the harmonics look for-
ward to three or four days of 
fun  and  freedom  in the 
friendly XE2 land. 

During the late 1950s, the 
first automobile drove over 
900 miles of the rugged, 
rough,  and  rocky  Baja 
Peninsula from Ensenada to 
La Paz. The drivers made 
their own route where there 
was none. Racing began over 
the route from Ensenada to 
La Paz in 1965. These early 
events  were  loosely  orga-
nized.  However, from the 
beginning,  radio  amateurs 
operated  portable  stations 
along the way, relaying infor-
mation and keeping track of 
the racers' safety. The ama-
teurs drove incredible roads 
to camp in lonely, wildly 
beautiful spots. They erected 
portable antennas, brought 
their own generators, and 
experienced hurricanes, tor-
rential rains, dust storms, hot, 
humid days, blizzards, and 
cold  shivery nights, never 
failing to provide the type of 
communications for which 
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amateur radio has become 
famous. 
Although the early Baja 

races were from Ensenada to 
La Paz, completion of Mexi-
can Highway 1 along the old 
route  necessitated  estab-
lishing a new course in the 
early 1970s. The new route 
was a loop instead of a line 
which terminated in La Paz, 
1000 miles south of the 
United States border. Recent 
races have started and ended 
in Ensenada. 
About the same time as 

the course was changed, in 
1972, the Southern California 
Off-Road  Enthusiasts 
(SCORE, mt.) was organized 
by Mickey Thompson, a top 
racer,  to sponsor  future 
events. In 1975, Sal Fish, 
former publisher of Hot Rod 
Magazine, became president 
of SCORE, mt. Under Sal's 
leadership, SCORE has grown 
even stronger. Each event sees 
increased participation and 
interest.  SCORE  has  im-
proved relations and nego-
tiated long-term agreements 
with the Mexican government 
to insure the future of off-
road  racing on  the  Baja 
Peninsula. 
During this period of off-

road  racing's development, 
the amateurs who partici-
pated in these events formed 
an  unofficial  organization 
which became known as the 
Baja Amateur  Racing Fel-
lowship, or BARF. BARF 
was soon changed, for ob-
vious reasons, to the Baja 
Amateur Radio Racing Assn 
ciation, familiarly known as 
BARRA. 
Early  communications 

used HF SSB amateur bands. 
The first use of VHF FM for 
an off-road racing event was 
in 1975 when the Anaheim 
Amateur Radio Association 
provided communications for 
the Big River 400 race out of 
Parker, Arizona, on 146.52 
MHz simplex. VHF FM and 
VHF  repeaters have been 
used for all races since, as 
well as HF SSB. 
The  1977  Baja  Inter-

nacional was the largest off-
road race in history with 
approximately 450 entries. 

They ranged, in eleven classi-
fications, from motorcycles 
to 4-wheel drive trucks. All 
competed  over  the  same 
course for overall honors, as 
well as for individual classifi-
cation awards. 
Extensive communication 

circuits  are  necessary  to 
handle the volume of traffic 
for such an event. Amateur 
radio stations using the call-
sign XE2BCM are authorized 
by the Mexican government 
to provide communications 
for the duration of the race. 
These operations are coor-
dinated with the Mexican 
National Radio Amateurs and 
the Liga Mexicana de Radio 
Experimentadores,  A.C. 
BARRA wishes to extend 
special thanks to the mem-
bers of the Ensenada Radio 
Club, owners of the fine 
146.22/.82 repeater in Ensen-
ada, who graciously allowed 
its use for interunit communi-
cations while the BARRA 
network was being installed. 
This network was designed 

to provide up-to-the-minute 
vehicle passing times at each 
numbered  checkpoint 
directly to Ensenada Race 
Control. Passing times are 
computed, and the standings 
of the leading racers are con-
tinuously available. 

WA6GQF coordinated race communications. 

Portable  stations  were 
located  at the start/finish 
line, Ensenada Control, and 
seven  major  checkpoints. 
Two aircraft and five off-road 
mobiles provided communica-
tions from any section of the 
430-mile course and to the 
paramedic teams. 
The race course climbs 

rapidly after leaving the start-
ing line, going over the moun-
tains, past Ojos Negros, to the 

first checkpoint at El Rayo, 
which nestles in lovely high 
mountain pine groves. There 

it turns south through the 
ruins at Santa Caterina before 
challenging the formidable Si-
erra de Juarez. It soars over 
rugged Jamalu Summit and 
descends rapidly to the hot 
sandy desert, passing check-
points 2 and 3 as it continues 
to the picturesque seaport 
city of San Felipe on Baja's 

K6WS reports injured driver's condition to Ensenada Control. 
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Racers passing Nuevo Junction. 

eastern coast. Most of the 
racers make a pit stop in San 
Felipe before departing to the 
west into the dry barren 
Laguna de Diablo. The foot-
hills of Picacho del Diablo are 
a welcome relief after several 
hundred  miles  of  dusty 
desert.  The  course steers 
through Mike's Sky Ranch, 

Ensenada 
146.52 FM 
147.39/.99 FM 
3880 kHz SSB 

the road stretches out, and 
the  race for  Ensenada is 
stepped up. Once past check-
points 6 and 7, the racers 
challenge  the  mountains 
guarding the finish line at 
Ensenada. 
Many  vehicles  fail  to 

finish. A simple form called a 
"stuck stub" is carried by 

Ensenada Mountains 
Repeater #1 147.39 (in from Ensenada) 

146.19 (out to Mt. Diablo) 
Repeater #2 146.79 (in from Mt. Diablo) 

147.99 (out to Ensenada) 

ENSENADA CONTROL 

Checkpoints 
1, 2, 3, 4, 5, 6, 7, Start-Finish 
146.52, 146.19/.79, or 147.39/.99 at Start-F inish 
3880 kHz SSB 

146.52/52  147 99 
3880 

147 39 

RPTR I 

146 19 

90 MILES 

Visual Checkpoints and Aircraft 
Same as checkpoints, except some rescue teams had VHF only. 

each driver. If disabled, 
sees that his stuck stub 
delivered to the officials 
the next checkpoint, where 
the  information  is trans-
mitted  to  all  stations. 
Officials and racing teams can 
keep track of their entries by 
periodically  checking  the 
posted stuck stubs. 

he 
is 
at 

I RPTR 

146.79 

Baja Internacional communications system. 

ALL CHECKPOINTS 
AND RESCUE TEAMS 

146 19/79 
146 52/52 
3880 

MT. DIABLO 
146 19/79 
146 52/52 
3880 

Trained  paramedics sta-
tioned at the checkpoints are 
dispatched  by  the  chief 
paramedic through the radio 
network. Mobile units can 
accompany the paramedics to 
provide  communications 
directly at the scene of an 
accident. 
This year, more than fifty 

members of  BARRA and 
their families made the long 
trek to the remote areas of 
Baja. Hundreds of hours of 
planning had already gone 
into preparing for this event. 
BARR A 's technical  com-
mittee had completed three 
new VHF solid state repeaters 
using Motorola components. 
They are designed for un-
attended battery operation 
because of a blizzard during 
last November's Baja 1000 
which forced the repeater 
crew to evacuate Mt. Diablo 
with the vacuum tube re-
peater and 5 kW generator, 
leaving the network to func-
tion on the HF SSB circuits 
only. 

All stations have emer-
gency power sources provided 
by the amateurs. Ensenada 
Control used its own standby 
generator extensively during 
the 1975 Baja Internacional 
when a helicopter hit power 
lines and caused a sustained 
power blackout in the city. 

BARRA obtains the neces-
sary practice to achieve and 
maintain a high level of emer-
gency preparedness by pro-
viding routine communica-
tions to organizations such as 
SCORE. Each event generates 
different solutions to difficult 
communication  problems, 
and  experience  enables 
BARRA to become more effi-
cient. This is important to the 
achievement  of  BAR RA's 
primary objeciive of being 
able to establish and maintain 
an organized communications 
system during emergencies to 
assist law enforcement and 
relief agencies. 
Net control was located at 

the Baja Internacional Race 
Headquarters at the Bahia 
Hotel in Ensenada. The 75 
meter SSB transceiver used an 
inverted vee antenna. A 22-
element beam and 100-Watt 
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VHF FM transceiver provided 
direct communications with 
Mt. Diablo 100 miles away. 
A solid state repeater with 

a vacuum-tube backup was 
installed on Mt. Diablo. A 
cavity and 9 dB collinear 
antenna could be used by 
either repeater. Although the 
primary 146.19/.79 repeater 
was designed to run on bat-
tery power throughout the 
race, a portable 5 kW genera-
tor was used to power the 
100-Watt simplex VHF trans-
ceiver, HF SSB transceiver, 
and the backup repeater. All 
of this equipment was trans-
ported more than sixty miles 
each way from the highway 
to  be  installed  at  the 
9400-foot  level  of  the 
10,126-foot  mountain, the 
highest in Baja. 
Many of the checkpoints 

are inaccessible except by 
4-wheel drive vehicles. The 
radio team for checkpoint 3 
spent the night before the 
race in a Jeep trying to reach 
the assigned location, only 10 
miles from a major highway. 
For those who like to be 

close to nature, Baja offers 
many attractions. The mobile 
unit at Nuevo Junction re-
ported  seeing  two  rattle-
snakes within the first thirty 
minutes. 
All stations had checked in 

on site by 8:00 pm on Thurs-
day, except for checkpoint 3, 
whose staffers reported that 
they  were still  underway 
despite deep sand conditions. 
The VHF link repeaters 

installed on the mountaintops 
around Ensenada operated on 
147.39 /146.19  and 
146.79/147.99. This allowed 
VHF units using 147.39/.99 
in Ensenada to tie directly 
into the primary 146.19/.79 
repeater atop Mount Diablo. 
The race began at dawn 

Friday.  Checkpoint  1 re-
ported the first motorcycles 
an hour later and the first 
4-wheel vehicles fifty minutes 
after that. Interest at race 
headquarters rose perceptibly 
with each passing moment — 
"Who's in the lead?" "Who's 
behind him?" Answers to 
these questions began to pour 
from the SCORE computers. 

El Rodeo, checkpoint 6. 

Operators along the network 
were busy copying passing 
times and stuck stubs. This 
constant activity continues all 
day  and  throughout  the 
night. Questions were being 
asked — "Where is 321?" 
"Out of race at Nuevo Junc-
tion." "Driver OK." Con-
cerned  parties  were  kept 
informed via radio through-
out the race. 
At 11:30 am, a mobile 

unit reports an accident in 
the  mountains. Paramedics 
are dispatched. Angel 1, an 
aircraft mobile unit, is con-
tacted and heads for the area. 
Routine traffic continues to 
flow  over  the  network. 
Reports come into Ensenada 
advising them of the driver's 
condition.  Another mobile 
unit is directed to pick up a 
doctor at Valle de Trinidad 
and  rendezvous  with  the 
rescue team on the highway 
near checkpoint 6. Angel 1 
contacts the crew at check-
point 6 to obtain information 
on the possibility of landing. 
Ensenada approves and Angel 
1 lands at El Rodeo. 
Another accident occurs at 

El Rodeo, so Angel 1 is told 
to leave with this injured 
driver while the paramedic 
team continues on the high-
way to Ensenada. Medical 
authorities are able to make 
efficient decisions with up-to-
the-minute information avail-

able through the BARRA net-
work. 
During the hot afternoon, 

a helicopter is dispatched in 
answer to a paramedic team's 
request to transport an in-
jured driver in the eastern 
desert. 
An amateur operator in 

Vista, California, keeps emer-
gency facilities in San Diego 
informed of rescue activities. 
Because of his efforts, every-
thing is ready when injured 
drivers arrive later in San 
D iego. 
Ensenada Control autho-

rizes closing checkpoint 1. 
The radio team leaves to 
become a mobile team at 
Ojos Negros to provide com-
munications  in case  of 
trouble  where  the course 
crosses  the main highway 
from Ensenada to San Felipe. 
At  nightfall,  another 

paramedic team is dispatched 
to a remote area. The team 
requests that an ambulance 
meet them at the highway 
when they come out, and an 
efficient effective transfer is 
accomplished. 
The use of amateur-radio-

equipped mobile units and 
aircraft in the communica-
tions plan made it possible to 
communicate from Ensenada 
Control to rescue units at the 
scene for the first time in 
Baja off-road racing. This 
contributed greatly to driver 

safety.  SCORE  regulations 
are  very strict concerning 
safety rules, and BARRA is 
proud to play its part with 
efficient communications. 
Toward the end of the 

race, when most of the cars 
are past the finish line, the 
"sweepers" began their lonely 
trek from one checkpoint to 
the next to report abandoned 
vehicles along the course and 
pick up any lonely drivers 
who may be discovered along 
the way. Many of the sweep-
ers are radio teams on their 
way back to the highway 
after the last racer has passed. 
The radio voices in the night 
are reassuring to the tired 
hams as they make their way 
down the rough worn course 
and  on  to  Ensenada or 
Mexicali. 
Relatives and friends re-

ceive reassuring news about 
drivers and learn where a few 
unreported  race  cars  are 
located. By dawn, only a few 
stragglers are still on the 
course. The pit crews and 
spectators have gone. The 
tired  radio  operators dis-
mantle their antennas, pack 
their equipment, and head 
back to their home QTHs. 
They are already thinking of 
the next Baja race, planning 
new and better methods for 
next time, and carrying with 
them a sense of pride in a job 
well done. • 
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vta m \4/ 
The ratlimi 
Is Our Number 1 Line At 

Cohen Amateur Supply 
TO SERVE YOU BETTER 3 LOCATIONS 

-  Cohen Amateur Supply 
SOUTH 

•  •  Hwy. 475 Trenton, Kentucky 42286 

502-886-4534 

Cohen Amateur Supply 
NORTH 

Box 4073 Austintown, Ohio 44515 

216-538-3424 

Coh000 Amateur Supply 
WEST COAST OUTLET 

728 Juniper Lompoc VAFB, CA. 93437 

805-734-4693 
1.  Full Repair Service 

2.  Sub-Dealers Welcome 

3.  Good Prices 

4.  Ship UPS The Some Day 

5.  All Used Gear 

Has A 90 Day Warramy. 

Also Stocking: 
KEN WOOD 
TEN-TEC 
TEMPOC 
WILSON 
INFO-TECH 

KANTRONICS 
ATLAS 
DENTRON 
CUSHCRAFT 

Write for used equipment sheets and dealer inquiries. 
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irowEn/p-unER 
RESONATES YOUR TO WER 

ON  40,  80  AND  160 

044  
available for 160 

meters 

Now you can easily use 

your entire tower and 

present beam system as a 

complete low angle 

radiator on 40,80 and 160 

meters. It is common 

knowledge that a dipole 

or inverted-see must be 

at least 1/2 wave length 

high  (120 feet on 80 

meters!) in order for it to 

be a low angle radiator. 

But your existing tower, if 

fed with the Stuart Elec-

tronics TOWER TIMER, 

can be made to be an 

optimum  low  angle 

radiator on 40,80 and 160 

meters.  The Stuart 

TOWER TUI1ER can be 

installed and easily \adjusted to a low swr on 
any tower no matter what 

the size or type. Tower 

an be grounded or not. 

Radials not necessary. No 

more haywire appear-

ance of dipoles and I-V's. 

EvIn  your wife will 

lovr  it.  The Stuart 

TOWER TUT1ER takes 

up 'virtually  no  extra 

spa e but  greatly 

outperforms dipoles and 

I-V's at the same height 

plus it is easily adjustable 

from ground level. Start 

making \better contacts 

on the r, 80 and 160 

meter  bands with  an 

antenna\ system that 

really gets eut. The Stuart 

TOWER Tunut will 

handle 500 watts output. 

omoAlo. 

"(k_  tinental United state, 
404  V 4.4., 

We are so confident hat 

you will like it that we 

offer a 30 day money back 

guarantee if you are in 

any  way  dissatisfied. 

Priced  from $129.95 

includes shipping in con-

STUAR1.\ \E/LECTRONICS 

Dept715  KENNEDY RD 
AKRON, OHIO 44305 

(216) 798-9431 S38 

ynt 
& 

Synth s 

hesizer 

zer 22 

FEATURES 

• T2L Logic 
• Maximum offset versatility — easily programmed to any IF and 
transmitter offset between 100 KHz and 30 MHz in even 100 KHz 
increments. 

• Jumper wire programmable for most common TX multiplying ratios 
• All frequencies locked to one master crystal oscillator. 
• 2 pole output filter on receive line. 
• Virtually no measurable difference in spurious outputs from crystal. 
• Lockup time typically 150 milliseconds. 
• Easily interfaced to most rigs. 

• Transmit offsets are digitally programmed on a diode matrix, and can 
range from 100 KHz to 10 MHz. 

• No additional components are necessary! 

SYNTHESIZER II 

A 2 meter frequency synthesizer. 

Frequency is adjustable in 5 KHz steps 

from 140.00 MHz to 149.995 MHz with 

its digital readout thu mb wheel switching. 

SPECIFICATIONS 

• Frequency: 140.000 — 149.995 MHz 
• Transmit offsets: Si mplex, +600 K Hz, 

— 600 KHz plus 3 additional field 
progra m mable offsets. 

• Output: 3 volts to a 50 load 
• Input voltage: 11 — 18VDC at .900 

amps 
• Size: 8" long x 5'/r" wide x 2'4" high 

20.32CM x 13.97C M x 5.715CM 
• Co mplete kit including all electronics, 

crystal, thu mb wheel switch, cabinet, 
etc. 

SYNTHESIZER 220 

Co mparable with virtually all 220 trans-
ceivers; Clegg, Midland, Cobra, etc   
Frequency is adjustable in 5 KHz steps 
fro m 220.00 M Hz to 225.00 MHz with 
its digital readout thu mb wheel switching. 

SPECIFICATI ONS 

• Frequency: 220 — 225 M Hz 
• Transmit offsets: Si mplex, +1.6 MHz, 

— 1.6 MHz plus 3 additional field 
progra m mable offsets. 

• Output: 3 volts to a 50 load. 
• Input voltage: 11 — 18 VDC at .900 

amps 
• Size: 8" long x 5Y." wide x Th" high 

20.32CM x 13.97C M x 5.715CM 
• Co mplete kit including all electronics, 

crystal, thu mb wheel switch, cabinet, 
etc. 

Shipping weight — 2 lb. 4 oz. 

Price for either unit: Kit — $169.95, Wired & tested — $239.95 

f e neerin9 
Division of Brownian Electronics Corp. 

320 WATER STREET / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574 
Prices and specifications subject to change without notice. I Export prices slightly higher. 

V5 

master C113/9e 

VISA' 
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E. E. Buffington W4VGZ 

2736 Woodbury Dr. 

Burlington NC 27215 

T-R Exotica 
rf switching with PIN diodes 

RE    
IN > 

L 1314 
(33Cm) 

47K  75, A 

23 rnA 

L I r AMPLIFIER 

03 
P IN 

 0 
3 in 
(33crn) 

Fig. 1. PIN diode ri switching. 

Fig. 2. Power amplifier and preamplifier switching scheme. 

!always thought that ex-otic parts like PIN 
diodes were not for or-
dinary folks like hams—we 
should just stick to the 
"meat and potatoes" and 
leave the space-age com-
ponents to the scientists. It 
was only after I learned the 
law of this part (how it 
works) that I discovered a 
really neat application. 

How It Works 

Its name describes its 
construction: P stands for 
P-type semiconductor, N 
stands for N-type semi-
conductor, and I stands for 
intrinsic (no P or N doping). 
If you put a forward bias 
on the diode, it will con-
duct. Back biasing the 
diode will result in no (very 
little) current flow. That's 
just like a conventional 
diode, right? What is hap-
pening is that, in the for-
ward bias case, there are 
excess (free) electrons in 
the  intrinsic  region. 
Moreover, the electrons 
will remain in this region 
for a few microseconds 
after the bias is removed. 
The time is called the "ma-
jority carrier lifetime" and 
is a property that can be 
put to use. The reverse bias 
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properties that are useful 
are a high resistance and 
an  extremely  low 
capacitance, typically 
tenths of picofarads. At 
zero bias, the capacitance 
is only 1 or 2 picofarads. 
This diode can pass 

Amperes of rf power with 
only a few millamperes of 
dc bias. The secret is in the 
long "lifetime" property. If 
the period (1/f) of the rf is 
shorter than the lifetime, 
then, during the time the rf 
voltage is reversed, there 
will be enough electrons in 
the intrinsic region to allow 
conduction. 

Application 

The circuit in Fig. 1 
shows how I used three of 
these diodes to switch a 
two-stage two meter 
amplifier. You can see 
from the photograph that 
the circuit board was made 
by  the  cut-and-peel 
method.  Locate  the 
quarter-wave lines, and 
you will find the diodes at 
the ends. This amplifier is 
used with 2 Watts input 
and 45 Watts out and is 
utilized to boost my hand-
held portable while in the 
car. 
The two quarter-wave 

transmission lines are 
made with RG-188; you 
could use any of several 
kinds of small 50-Ohm 
cable. The small capacitor 
is a gimmick made of 
20-gauge insulated wire, 
twisted for 3/4" (2 cm). This 
capacitor couples a small 
amount of rf, which is 
detected, filtered, and 
used to turn on the NPN 
switching transistor, Q1. 
This then turns on Q2 (a 
PNP switching transistor). 
The 100 milliamperes of 

collector current divides, 
with 25 milliamperes 
through D1 and the other 
75 milliamperes through 
D2. The current recom-
bines in D3. This small 
amount of dc is enough to 
pass 45 Watts! The low im-
pedance of D1 couples the 
input  power  to  the 
amplifier. The low im-

pedance of D3 is reflected 
as a high impedance at 
both the input and output. 
During receive, the diodes 
are zero biased and have a 
capacitance of only one 
picofarad or so. The 
receive signal, therefore, 
takes the bypass route 
through the quarter-wave 
sections, as the diodes now 
present a high impedance. 

Preamp Switching 

The circuit in Fig. 2 is of-
fered as a suggestion for 
those who enjoy adven-
ture. This one will give a 
boost both going and 
coming. 
I just don't have the 

nerve to put a sensitive, 
delicate receiver preamp 
in the same box with that 
brute. I have not tried this, 
so don't blame me if rf eats 
your preamp up! Seriously, 
though, it ought to work 
just fine. 

Up Your Coax 
Why not supply the re-

quired 12 volts via the coax 
and put the amplifier/pre-
amp right at your antenna? 
It won't do much for 
transmit, but it should give 
you an advantage over the 
coax loss for receive. Use 
chokes to isolate the dc 
from the rf, as shown in Fig. 
3. 

Diode Source 

The first diodes I tried 
were expensive microwave 
types that were discarded 
from a test-and-evaluation 
program. Exotic parts like 
this rarely find their way 
into the surplus market, so, 
after I decided to write this 
article, I began to look for 
an inexpensive dependable 
diode source. Unitrode has 

PIN diodes come in many shapes. 

such a diode—part num-
ber UM4001 B. 
I will gladly correspond 

about this and other ar-
ticles I have written if you 
will send an SASE.• 

Reference 

James K. Boomer W9KHC, "Pin 
Diode Transmit/Receive Switch 
for 80-10 Meters," Ham Radio, 
May, 1976. 

Fig. 3. Send 12 volts up your coax to supply the 
amp/preamp located near the antenna. 

A two meter amplifier with PIN diode switching. 
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The Autodialer Revisited 

—a circuit board 
and other improvements 

William Hosking W7JSW 
8626 E. C7arendon 
Scottsdale AZ 85251 

It often happens that six months to a year elapses 
between the time an article is 
purchased and the time it is 
out in print. Also, it may take 
a couple of months to put an 
article together. Therefore, it 
may be as much as two years 
between the time an article 
gets designed and the time it 
gets into print. For various 
reasons, my autodialer (73, 
February, 1977) took almost 
21/2 years, and, in that time, 
several things came about 
which I felt might be of 
interest to you. 
The first thing that hap-

pened was that there was 

•CONNECT ,ONS 
EPP EXTERNAL 
PAD 

Fig. 1. Partial schematic of 
the autodialer.  Si is the 

Photo A. This is a photograph of the completed autodialer printed wiring board. The memory  added SPST switch in order 
to use an external pad. (center) should always be in a socket. 
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Fig. 2 Complete schematic of the dialer. All resistors marked R are 6.8k, Y2-Watt, 10%. A printed wiring board is available from 
W7ISW. 

sufficient local interest from 
my friends that I developed a 
board for it. The circuit was 
moderately complex and a 
board made the thing a whole 
lot easier to put together. 
Photo A shows the completed 
circuit board. The boards are 
available from me for $13.50 
ppd. 

Circuit Changes 

One problem came to light 
very early with the eight-
number version of the dialer. 
The necessity to encode two 
memory lines to four row 
select lines left no unused 
code. This means that the R1 
line is active all the time the 
device is idle. The way the 
device (14410) works, this 
presents no direct problem 
since no tone will be sent 
until both a row and column 
are energized. What it did do 
was make it impossible to use 
an external pad switch with 
the dialer. Addition of an 
SPST switch took care of this 
problem with little effort or 
expense. The change is shown 
in Fig. 1. 
I had a couple of com-

plaints about the power con-
sumption  which  I largely 
ignored, not wishing to either 
lay out the printed wiring 
board again or redesign the 
circuit (I'm kind of lazy). 
Another obstacle to redesign-

ing the circuit was the ab-
sence of an eight-bit, low-
power,  field-programmable 
read-only memory. Well, in 
the couple of years since the 
circuit's inception, a line of 
pin-compatible TTL to CMOS 
devices was introduced in the 
74Cxx line. In this line, a 
74C00 is a pin-for-pin re-
placement for a 7400, only 
CMOS instead of TTL. 
I looked the old circuit 

over carefullyior circuit load-
ing and device types and 
came up with seven TTL 
devices that can be replaced 
with CMOS substitutes. Table 
1 shows the devices replaced 
and shows that they should 
save about 100 to 150 milli-
amps. If you are just building 
up  the  circuit,  you  can 
change the 4.7k pull-up re-
sistors to 6.8k with no de-
gradation of circuit perfor-
mance. 
A couple of people have 

told me that the transistor 
PTT switch will not pull their 
PTT line low enough to prop-
erly key the transmitter. In 
this case, I recommend driv-
ing a low-power relay with 
the output switch and then 
use the relay contacts to key 
the radio. 
Depending on how fast 

you run the dialer and how 
slow your transmitter comes 
up, you can lose anywhere 

DEVICE  CURRENT 
7400  20 
7400  20 
7400  20 
7404  30 
7493  26 
74157  30 

TOTAL:  146 

Table 1. 

from half to all of the first 
digit tones. One remedy for 
this is shown in Fig. 3. With 
this connection,  the  PTT 
switch operates off the clock 
and  therefore  comes  up 
earlier. This connection is 
shown as a dotted line in the 
schematic of Fig. 2. 

By way of alternate (or 
devious) assembly methods, a 
local ham concocted a small 
version of the dialer using 
wire-wrap techniques instead 
of printed circuit board. He 
could not find real small 
thumbwheel or other BCD 
coded switches so he used 
miniature  toggle  switches 
coupled with a BCD to 7-seg-
ment decoder and LED to 
give a readout of the selected 
phone number. 

Conclusion 

The  board  turned  out 
quite well, and the change to 
CMOS has cut the current 
consumption way down. As 
time goes on, I'm sure I'll 

DEVICE  CURRENT 
74C00  2 
74C00  2 
74C00  2 
74C04  2 
74C93  4 
74C157  4 

TOTAL:  16 

08 
PIN 7 

Fig. 3. Circuit modification 
to allow the output switch to 
start with the clock. 

come up with more changes 
or modifications. 
If any of you have come 

up with something neat using 
this or any of my circuits (for 
example, using the dialer with 
a microcomputer), I'd love to 
hear about it. If you write 
and want a speedy reply, 
though,  please include an 
SASE. For those who might 
not have the February, 1977, 
issue of 73 handy (heaven 
forbid), I have included the 
complete schematic of the 
dialer as Fig. 2. • 
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Watergate Special 
create your own 18-minute gap 

Toni Ruepp HB9BLU 
Landstrasse 169 
CH5422 Ob. Ehrendingen 
Switzerland 

There are a lot of little 
things you could build 

and make use of. You only 
have to grab around in the 
junk box and then develop 
ideas. One such item is the 
following. It doesn't cost 

you one cent, but it can be 
very useful. 
There are many reasons 

why you might want to 
erase a tape  before 
rerecording on it. Also, you 
may have to erase a re-
cording very quickly. This 
could be a help for 
secretaries who want to 
erase a dictation after the 
letter is written, or for 
members of the govern-
ment after they've been 
elected ... 

The construction is very 
easy. All you need is an old 
final transformer (tube-
type, with an impedance of 
about 7k Ohms), a bell 
switch (isolated, good for 
your line voltage), and a 
plastic box. 
The transformer must 

have an E/I-shaped core. 
Remove the I part of the 
core, cut the secondary 
wires (heavy wires), and put 
the transformer into that 
plastic box. Wire it accord-
ing to Fig. 1, and glue it 
with epoxy. Then seal the 

box, so nobody can get an 
electrical shock. 
Here's how to use it: 

1. Put the cassette on top 
of the (hidden) trans-
former. 
2. Push the button and 
move the cassette around 
in the magnetic field for 
about 3 to 8 seconds. 
3. Remove the cassette 

and then release the but-
ton. 
Do  not exceed  10 

seconds, as the coil might 
get too warm, especially 
when using 220 V. 

The Watergate special. Bottom view. 
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Fig. 1. 

This way of demagnetiz-
ing tapes works very well, 
and the disadvantages of 
other ways do not exist. 

There is less noise on 
tape, and there are 
magnetic springs in 
cassettes.• 

the 
no 
the 

How to use it. 

New Products   
from page 24 

package requires only 12 Watts 
or less at 117 V ac, 60 Hz. A 220 
V ac 50/60 Hz version is also 
available at a 10% additional 
cost. 
The DM-1 is one of four in-

struments in CSC's Design 
Mate series. For additional in-
formation, contact Continental 
Specialties Corporation,  70 
Fulton Terrace, New Haven CT 
06509: (203)-624-3103. 

HEATH 100 MHZ TO 1 GHZ 
BIDIRECTIONAL WATTMETER 

Using Heath's new Bidirec-
tional RF Wattmeter Model 
IM-4190, I've been able to tune 
up my 2 meter rig and antenna 
system so that it's working 
more efficiently and effectively 
than ever before. Now I'm look-
ing forward to using it to get a 
70 cm mode J setup going so I 
can join the activity taking 
place via OSCAR 8. 
A simple, easy-to-assemble 

one evening project, the RF 
Wattmeter measures rf output 
up to 300 Watts within the fre-
quency range of 100 MHz to 1 
GHz. There are three switch-
able ranges for forward power 
(30, 75, and 300 Watts) and 
three for reflected power (3, 7.5. 
and 30 Watts.) The 3-Watt range 
is read on the 30-Watt scale. 
Power is read directly in Watts 
in both forward and reflected 
positions. Swr may be readily 
determined by referring to the 
graphs on page 11 of the il-
lustration booklet that accom-
panies the kit, or by using the 
formula on page 33 of the 
assembly  and  operating 
manual. 

Housed in a small, attractive 
blue and white cabinet, the RF 
Wattmeter is an easy-to-use, 
self-contained unit that does 
not require additional plug-in 

"slugs" or modules to cover its 
power and frequency ranges. 
Power is obtained from a 9-volt 
transistor radio battery (NEDA 
#1604). The Wattmeter's por-
tability is enhanced by a large 
D-ring handle on the rear of the 
cabinet that can be snapped 
onto a belt hook, making it con-
venient to use on towers and in 
other situations where both 
hands must be used for climb-
ing or making adjustments. 
Assembly of the Model 

IM-4190 RF Wattmeter makes a 
nice  evening's  project. 
Everything goes together in a 
smooth  and  trouble-free 
fashion. Initial test and adjust-
ment may be done in a couple 
of minutes using a small 
screwdriver. Calibration re-
quires more time and equip-
ment. To accurately calibrate 
the RF Wattmeter, you will 
need a signal generator 
capable of producing a signal 
in the 400-MHz range with a 
variable power output from 3 to 
300 Watts, a power meter 
capable of measuring the fre-
quencies and power levels 
previously mentioned, and an rf 
load which presents an swr of 
1.1:1 or better. The accuracy of 
the RF Wattmeter will, of 
course, depend upon the ac-
curacy of the calibration in-
struments. 
Calibration of my own Watt-

meter produced the following 
readings: 

Forward 

30-Watt range = 30 Watts 

15-Watt range = 15.5 Watts 

75-Watt range = 75 Watts 

300-Watt range = 302 Watts 

Reflected 

30-Watt range = 30 Watts 

7.5-Watt range = 7.6 Watts 

3-Watt range = 3 Watts 

The RF Wattmeter may be 
permanently connected be-

tween the output of the 
transmitting equipment and 
the transmission line to provide 
an accurate means of deter-
mining the swr in the transmis-
sion line and terminating load, 
and as an aid in tuning the 
equipment for optimum output. 
Cables with either Type N or 
UHF (50-Ohm) male connectors 
may be used with the Watt-
meter (do not use UHF connec-
tors  and  UG-146/U coax 
adapters for frequencies above 
300 MHz). By the way, Heath 
thoughtfully includes a pair of 
UG-146/U Type N to UHF 
adapters with the kit. 

The Wattmeter may be used 
with any matched transmission 
line without affecting equip-
ment performance. If, however, 
there is a mismatch in the line, 
prepare a four-inch length of 
cable with connectors to 
replace the length of line lost 
when removing the unit from 
the line. Before using the Watt-
meter, always turn the function 
switch to the BATTERY CHECK 
position and observe if the 
pointer falls within the BATT 
OK range of the meter scale. If 
the battery does not check OK, 
replace it before proceeding. 
For use in the forward or nor-

mal mode of operation, your 
transmitting equipment should 
be connected to the input of the 
Model IM-4190 RF Wattmeter 
and the antenna or dummy load 
to the load connector. How-
ever, the RF Wattmeter is 
bidirectional, enabling you to 
connect  equipment  with 
limited output in the reverse or 
reflected direction. A couple of 
typical examples of use for the 
Wattmeter in the reverse mode 
would be determining if an ex-
treme mismatch exists in the 
transmission line or at the load, 
or, using it as a peaking in-
dicator to adjust your equip-
ment in the same way as when 
the unit is connected in the nor-
mal (forward) mode. 
With the RF Wattmeter con-

nected in the reverse mode, it 
becomes an excellent tuning 

aid when tweaking a low-power 
rig for optimum power output, 
particularly when set to the 
3- Watt  range,  since the 
reflected power scales actually 
show forward power. Of course 
you seldom get something for 
nothing, and when using the RF 
Wattmeter in the reverse mode, 
the reflected readings taken 
from the forward ranges are of 
such negligible values as to be 
of little use in determining swr. 
An important feature of the 

Wattmeter is that it is capable 
of withstanding full-power 
overloads on its lower scales 
without damage to the meter 
movement. 
The Bidirectional RF Watt-

meter Model IM-4190 kit retails 
for $114.95 and an assembled 
version, the SM-4190, is $195.00 
(mail order from Benton Har-
bor). Heath Company, Benton 
Harbor MI 49022. 
Morgan W. Godwin W4WFL 

Peterborough NH 

10 METER CB 
American Crystal Supply 

Company's  Engineering 
Department has put together 
approximately 55 different 10 
meter kits which convert 
relatively inexpensive SSB CB 
rigs to cover any part, or all, of 
the 10 meter band. Kits are-
available for the Novice seg-
ment only, or phone band only, 
or both. 
The builder can request an 

order form and pick the kit that 
will best suit his needs, or he 
can send them the make and 
model number of his radio. 
They will then send him the 
appropriate kit, if available. If 
not, they will make a kit espe-
cially for him. 
The prices range from $10.00 

for the Novice band only, to 
$40.00 for the super-deluxe full-
band kit on certain radios, 
depending on the parts re-
quired for his radio. Prices vary, 
but most will run under $20.00 
for full 10 meter coverage. 

Continued on page 42 
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THE INCOMPARABLE SYSTEM 3000A 

HAS A BUILT-IN S450 DISCOUNT 

$450 discount? When you buy SYSTEM 3000A, you're getting $1000 + worth of unequaled perfor-
mance for $549. Examine the unique features of SYSTEM 3000A, add up what it would cost to 
duplicate (if you could) this small, feature-filled radio and you will quickly realize what a remarkable 
bargain you're getting. By marrying the best transceiver available to a microcomputer-controlled PLL 
synthesizer, Edgecom has produced a 2-meter FM system with such unique and incomparable oper-
ating flexibility it is almost unbelievable. A few of the extraordinary features of SYSTEM 3000A found 
in no other transceiver are: 

• TWENTY FRONT-PANEL-PROGRAM MABLE CHANNELS. Just dial in 
the frequency and transmitter offset, press the Enter switch and you're in 
memory. Two channels are instantly recallable as priority channels at the 
flip of a switch. 
*T WO BUILT-IN SCANNERS with adjustable pause and pause-defeat 
features. One scanner lets you tune the band in one or four MHz segments. 
The other scans the memory. 
• MEMORY-CHANNEL MONITOR. Lets you operate on one frequency 
while monitoring one or more others. 
• ANY TRANSMITTER OFFSET. In addition to the standard -± 600 kHz you 
can program any offset from 5 kHz to 4 MHz. 
• FULL TWO-YEAR WARRANTY. Every SYSTEM 3000A is warranted to be 
free of defects for two years. And it is American made so servicing is no 
problem. 

Combine these, and the other unique operating features of SYSTEM 3000A with a receiver of unsur-
passed selectivity and intermod performance, a transmitter that produces over 25 watts of (ad-
justable) power and you have a fantastic $1000 + transceiver for the remarkable price of $549. 

SYSTEM 3000A . . . PERFORMANCE THAT CHALLENGES YOUR IMAGINATION 
See one at selected dealers or write for more information. 

Edgecom Inc. 
2909 Oregon Ct. —A3 • Torrance CA 90503 • (213) 533-0433 

EXPORT INQUIRIES  H & H Industries • Box 639 • Redondo Beach CA 90277  112../ 
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NO W FROM EDGECOM . . . 
ANOTHER INCREDIBLE BARGAIN 

THE FMS-25 . . . ONLY 9439 

For the discriminating amateur desiring the maximum operating flexibility at the lowest possible 
price, EDGECOM proudly presents the FMS-25 2-meter FM transceiver. Featuring the same receiver/ 
transmitter and several of the outstanding features that have made the EDGECOM SYSTEM 3000A 
the industry standard, the FMS-25 provides superior performance for the same price you would nor-
mally pay for a "bare-bones" radio. Compare the fantastic features of the FMS-25 with the other 
transceivers on the market and you will quickly conclude that there is no question of which one of-
fers the most for the least amount. Some of the many features of the FMS-25 are: 

•BUILT-IN SCANNER 
•TEN FRONT-PANEL-PROGRAMMABLE MEMORY CHANNELS 
ANY TRANSMITTER OFFSET 
•ELECTRONIC PUSH-BUTTON TUNING 
•25 WATTS OUTPUT 
•SUPERIOR INTERMODULATION PERFORMANCE 

Like the SYSTEM 3000A, the FMS-25 also enjoys a full two-year warranty, it's American made and it 
is small (the photo above is full size). The FMS-25 ... at the unbelievable price of $439 you're getting 
the best transceiver available with free scanner, a free amplifier, and a free ten channel memory. See 
the fantastic FMS-25 at selected dealers or write for a descriptive brochure. 

FMS-25 . . . PERFORMANCE THAT CHALLENGES YOUR IMAGINATION 

Edgecom Inc. E,9 
2909 Oregon Ct. —A3 • Torrance CA 90503 • (213) 533-0433 

EXPORT INQUIRIES  H & H Industries • Box 639 • Redondo Beach CA 90277 
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Be Legal 

build an ID reminder 

Ronald Miles AD4A/WA4MFY 
RFD 1, Box 216 
Rustburg VA 24588 

Although several designs 
for highly accurate ID 

reminders  have  appeared 
recently  in amateur radio 
publications,  they  have 
generally fallen into one of 
two categories. Either they 
are intended for use with 
specific digital clock circuits, 
or they have been designed as 
units in themselves, having 
digital readouts or various 
other options. Many opera-
tors, though, may have al-
ready purchased one of the 

PWR SUPPLY (OPT/ 

TI 

110 VAC 

ICI 
2, X  002  646 

21 02 

10K 

07 #  D13 

06 

/77 

inexpensive clock kits on the 
market today. They make 
excellent station timepieces 
and, with the addition of the 
circuit below, may also be 
used  as precision  ID  re-
minders. 
In addition, since the cir-

cuit is complete in itself, 
normally  requiring  only 
power and a line-frequency 
input from the unit to which 
it is added, it may be used in 
various other ways. For ex-
ample, one might add it to an 
existing transmitter or re-
ceiver so that the digital dial 
or pilot lamp would begin to 
flash  when  it's  time  to 
identify.  Its usefulness is 
further enhanced by the fact 
that  it may  be  prepro-
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C4 

grammed for various delays, 
and it can be made to operate 
with a line frequency of fifty, 
as well as sixty, Hertz. Also, 
supply voltage requirements 
are not at all critical, as any-
thing between six and four-
teen volts will suffice. The 
cost of the unit is minimal. 
The basic timer can be built 
for approximately six dollars. 
If the optional power supply 
and indicator circuit are also 
used, the cost will run a few 
dollars more. 
The circuit is shown in 

Fig. 1. Here a 110-volt power 
supply has been added, as 
well as IC5, which is used to 
drive an indicator circuit. If 
the unit is to derive its power 
from  existing  equipment, 
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components Ti, D5-D8, and 
R8 may be eliminated. In 

addition, C2 may be reduced 
in value and, in some cases, 
deleted. If the circuit is to 
drive a high-impedance load, 
such as the enable of a clock 
chip, IC5 and its associated 
circuitry may also be elimina-
ted. As shown, the 60 Hz (or 
50 Hz) waveform is injected 
at point "A". For reliable 
operation, it should have a 
peak  amplitude  anywhere 
between  Vdd  and  2Vdd. 
Thus, if the supply voltage 
used was 10 volts, the peak 
value of the input waveform 
could be anywhere between 
10 and 20 volts. This will 
always be the case if the 
input is derived directly from 
the transformer, as shown, 
but, if other means are con-
templated, the above should 
be taken into consideration. 
The signal passes through D1, 
which eliminates the negative 
half cycle, to the low-pass 
filter consisting of R2 and 
Cl. It then enters a Schmitt 
trigger consisting of IC4A, 
IC4B, R3, and R4. The low-
pass filter and the hysteresis 
of the Schmitt combine to 
make the circuit insensitive to 
any rf or noise present on the 
input waveform. The high 
gain of the circuit produces a 
square wave at pin 9 of IC4B 
which will adequately drive 
the clock input of IC1, a 
4020 binary ripple counter. 
By tying various output com-
binations from the counter to 
AND gate IC2, various timing 
intervals may be selected. 
That of the circuit hereafter 
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described will be 9 minutes, 
50 seconds at 60 Hz line 
frequency. Circuit operation 
for other intervals is com-
pletely analogous.  I'll say 
more on this later. IC1 counts 
the pulses at its input until 
output pins 3, 14, 15, 1, 5, 
and  7 are simultaneously 
high. This will first occur 
exactly 3 minutes, 16-2/3 
seconds after the timer is 
activated, or after exactly one 
third of the required  9-
minute, fifty-second timing 
period. 
The high output of IC2B is 

fed to IC3A and to a circuit 
consisting of R7, R6, C5, C4, 
and D4, whose purpose is to 
reset IC1. It does so in the 
following manner: IC1 tog-
gles on the negative-going 
edge of its clock input. As-
sume that the final 60 Hz 
pulse just before the comple-
tion  of  the  3-minute, 
16-2/3-second interval is oc-
curring. As the clock input at 
pin 10 of IC1 is going low, 
the inputs of IC2 go high. 
This causes the output of 
IC2B to go high. When this 
occurs, capacitor C5 begins to 
charge up through R7. Since 
the level at pin 10 of IC1 has 
gone low, however, reset pin 
11 is also held low by D4 
during this period, so the 
counter cannot yet reset. 
Finally, after C5 is fully 
charged, the input at pin 10 
again goes high. This allows 
the voltage on C5 to be trans-
fared through R6 to pin 11, 
thereby resetting the counter. 
When it does reset, pin 13 of 
IC2B is again driven low. C5 
then discharges back through 
R7, thus completing the pro-
cess and allowing the counter 
to count again. IC3 is a dual 
J-K flip-flop, connected to 
act as a divide-by-three count-
er. After 9 minutes, 50 sec-
onds, when the above process 
has occurred three times, pin 
2 of IC3A and pin 14 of IC3B 
will both be low. The highs 
on pins 12 and 13 of OR gate 
IC4C are thus removed, and it 
responds to the 1.875 Hz 
input present on pin 11. 
Therefore, after the preset 
time has elapsed, a 1.875 Hz 
square wave will be present at 

pin 10 of IC4C. This point 
can  often  be  connected 
directly to the enable of the 
clock chip, since the current 
requirements  of such  are 
small, and R9, C7, IC5, and 
the indicator circuit are elimi-
nated. ICS is a 555 timer, 
used as a buffer-driver in this 
case to increase the drive 
capability of the preceding 
CMOS circuitry. Pin 3 can 
source or sink about 150 mA 
when the supply voltage is 10 
volts. The output circuit con-
sists of an LED indicator and 
current-limiting  resistor, 
though many other possi-
bilities exist, of course. R9 
and C7 serve an unusual pur-
pose. It was originally desired 
to drive pins 2 and 6 of IC5 
directly from pin 10 of IC4C 
The moderately fast rise time 
of the waveform at this point, 
however, tended to cause er-
ratic operation of the 555. 
This is not surprising, since 
IC5 was designed for use as a 
timer, not as a buffer driver. 
R9 and C7 were then added 
to increase the rise time of 
the input at pins 2 and 6, 
after which no further prob-
lems were encountered. 
All operating functions are 

controlled  by  switch  Si. 
When the unit is not in use, 
Si should be left closed. This 
applies a high through D3 and 
R6 to reset pin 11 of IC1, 
and a second directly to the 
reset terminals of IC3A and 
IC3B. A high level is also 
applied through D2 to the 
junction of R2 and R3. This 
disables the Schmitt trigger 
and holds output pin 9 of 
IC4B high. A high is required 
at this point during the reset 
process. Otherwise, diode D4 
would clamp pin 11 of IC1 to 
ground  and  prevent  the 
counter's  resetting.  The 
timing cycle is begun when 
Si is opened, and the timer 
can be reset at any time by 
simply closing Si and im-
mediately opening it again. 
As may be gathered, instal-

lation is normally not diffi-
cult. In general, you only 
need to connect the circuit 
across the clock-chip power 
supply, connect its output to 
the clock enable, and tie the 

Time interval  Line frequency 

10 min., 0 sec. 
9 min., 50 sec. 
5 min., 0 sec. 
10 min., 0 sec. 
9 min., 49.98 sec. 
5 min., 0 sec. 

60 Hz 
60 Hz 
60 H z 
50 H z 
50 Hz 
50 Hz 

Table 1. 

60 Hz input to a suitable 
point. Still, in a few cases, 
this might not be feasible. 
Perhaps the correct supply 
voltage is not available, or 
maybe you desire to control a 
frequency display instead of a 
clock. In that case, you might 
build the circuit of Fig. 1 in 
its entirety, including both 
the optional power supply 
and ICS. It is normally no 
problem to replace the indi-
cator circuit shown with a 
simple interface circuit suit-
able for the occasion. Often a 
single transistor will suffice. 
Regardless of the installation 
employed,  however,  you 
should take note of the fol-
lowing: When IC4 is a 4075 
OR gate, as shown, output 
pin 10 will be high during the 
counting period (and when 
the timer is disabled) and 
alternate at its conclusion. 
The high level occurs because, 
at that time, there is also a 
high present at its input - 
either on pin 12, pin 13, or 
both. Since a high is required 
on the enable of most clock 
chips to activate the display, 
this means that it will be 
visible during the counting 
period and flash at its con-
clusion, as desired. Should it 
be observed in any installa-
tion that the display is being 
blanked during the counting 
period, the enable logic for 
that particular situation is re-
versed.  In that case, you 
should replace IC4 with a 

All resistors 
All capacitors 
D1-D4 
D5-D8 
D9 
'Cl 
IC2 
IC3 
IC4 

ICS 
Ti 
Si 

Pins IC1 used 

1, 3, 4, 6, 13, 14, 15 
1, 3, 5, 7, 14, 15 
2, 4, 5, 6, 12, 14, 15 
3, 5, 12, 14, 15 
3, 4, 6, 7, 9, 14, 15 
2, 7, 12, 13, 14 

4025 NOR gate (a pin-for-pin 
replacement) to correct the 
difficulty. When IC5 is em-
ployed, it acts as a voltage 
inverter, so the above process 
would be reversed. In general, 
then, using one type of IC4 
will cause the display (or 
other  indicator)  to  be 
blanked during the counting 
period, while using the other 
will cause it to be visible. The 
choice will depend on the 
type  of  indicator  circuit 
chosen, as well as the prefer-
ence of the builder. 
I stated at the beginning 

that this circuit is program-
mable. A brief explanation is 
now in order as to how this is 
accomplished. I will, there-
fore, demonstrate how the 
connections between IC1 and 
IC2 for the circuit previously 
described, i.e., the 9-minute, 
50-second 60 Hz version, 
were determined. Those for 
other timing intervals can be 
obtained in a similar manner. 
This circuit is basically a 

counter. Therefore, you must 
determine how many 60 Hz 
pulses will occur in a 9-
minute, 50-second  or 590-
second period. 590 sec. x 60 
pulses/sec. = 35,400 pulses. 
IC1 only counts up to one 
third of the required number 
before it is reset, however. It 
therefore resets after 35,400 
÷ 3 = 11,800 pulses. IC1 is a 
true binary counter, so the 
11,800 figure must be con-
verted to binary. It is equal to 

Parts List 

% Watt, 10% tol., except as noted 
25 V or greater breakdown voltage 
Silicon diode, 1N914 or equivalent 
Silicon rectifier, 1 A at 50 V piv 
50 mA LED (Radio Shack 276-026 or equivalent) 
4020 binary ripple counter 
4082 dual 4-input AND gate 
4027 dual J-K flip-flop 
4075 triple 3-input OR gate, or 4025 triple 3-input 
NOR gate (see text) 
555 timer 
110/9 V power transformer 
SPST switch 
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10111000011000.  Now, 
starting at the right-hand side 
of the number, count left 
until the first "1" is found. It 
will be four digits from the 
right. The second will be five 
digits, the third ten digits, the 
others eleven, twelve, and 
fourteen digits. The corre-
sponding Q outputs of IC1 
must be tied to IC2. Thus, 
tying Q4, Q5, Q10, Q11, 
Q12, and Q14 to the various 
inputs of IC2 will produce a 
9-minute, 50-second counting 

period. These outputs corre-
spond to pins 7, 5, 14, 15, 1, 
and 3 of Id. For this partic-
ular delay, I needed only six 
of the AND gate inputs. The 
unused input was tied to 
Vdd• From the above, it can 
be seen that many counting 
intervals are possible with this 
circuit, but not all. For ex-
ample, if the binary number 
for a particular interval had 
ten "ones" in it, there would 
not be enough AND gate in-
puts to handle them. Never-

theless, a great many are 
possible. Even when exact 
intervals may not be had, 
they may generally be ap-
proximated  very  closely. 
Table 1 shows the connec-
tions for some of the more 
popular ones, each of which 
was determined by using the 
procedure above. All unused 
inputs of IC2 should be tied 
to Vdd. In one case, an exact 
interval could not be had, so 
the table shows that of the 
nearest approximation. 

Lastly, remember that the 
above circuit consists pri-
marily of CMOS ICs, which 
are much more easily dam-
aged by improper handling 
and installation than TTL. I 
therefore heartily recommend 
that you review the operation 
of CMOS circuitry in general 
before building the circuit 
above — especially if you are 
considering adding it on to 
some  existing  circuit.  It 
could, in the long run, save 
time and expense. • 

New Products 
from page 37 

Some of the PLL radios will in-
clude the M-20 Kit to get the 
radio out of 27 MHz. 

The instructions are very 
simple to follow and are ex-
plained in a step-by-step pro-
cedure or installation of these 
kits can be performed at the 
factory for those desiring such 
a service. Write for specific 
prices and include the make 
and model number of the CB 
you wish to have converted. 
Contact American Crystal Sup-
ply Co., PO Box 638, West Yar-
mouth MA 02673; (617)-771-
4634. 

HAMTRONICS' NEW VHF 
EXCITERS AND POWER 

AMPLIFIERS 
Hamtronics, Inc., has a new 

series of FM transmitters for 
the 6 meter, 2 meter, and 
220-MHz amateur bands. The 
new model T50 exciter module 
is constructed on a 3" x 71/2" 
PC board. It features 2 Watts rf 
output, good clear audio, built-
in test points for easy align-

Hamtronics' 6 meter exciter. 

ment, and six channels. The 
price for this FM exciter kit is 
only $49.95. 

As a companion for the new 
T50 exciter and Hamtronics' 
XV2 series of VHF SSB trans-
mitting converters, a new line 
of VHF linear/class C power 
amplifiers has been released. 
The model LPA 2-15 features 15 
W SSB or 20 W FM/CW output 
with 2 W drive. The model LPA 
2-45 provides 45 W output. 
These PA units and others are 
available for 6 meters, 2 meters, 
and 220 MHz as semi-kits, with 
the critical parts of assembly 
already done. The prices of the 
linear power amplifiers start at 
$59.95. 

A free catalog is available on 
these and other VHF and UHF 
kits, preamps, receiving con-
verters, FM receivers, and 
transmitting converters. For 
more information, contact 
Hamtronics, Inc., 182-F Bel-
mont Rd., Rochester NY 14612; 
(716)-663-9254. 

PACE-TRAPS FLYING DUCKY 
Two meter FM operators 

should find the new Pace-Traps 
Flying Ducky a handy and 
useful addition to their present 
setup. The Flying Ducky was 
designed to fill the perfor-
mance gap experienced by 
most 2 meter mobile operators 
when using their HT in an 
automobile. Within the con-
fines of the car body, the rubber 
ducky with which most HTs are 
equipped does only a marginal 
job at best. This generally 
limits communications to very 
nearby repeaters and mobile 
and fixed stations in the im-
mediate vicinity. 
The Pace-Traps Flying Ducky 

eliminates the handicap of 
operating from inside the car 
by providing the means for 
quickly and simply positioning 
and connecting an external 
antenna to the HT. The arrange-
ment takes full advantage of 
the excellent ground plane pro-
vided by the vehicle's metal 
roof. No additional antenna is 
required as in the Pace-Traps 
system. The HT's rubber ducky 
itself becomes the outside 
radiator. 
The device consists of the 

following: a chrome-plated 
magnetic mount which has a 
hold-down power of 50 pounds 
and which will stay securely in 
place at speeds well in excess 
of the 55 mph limit; a mount 
which is equipped with a con-
nector that mates with that on 
the rubber ducky; a matched 
length of coax cable (105 inch-
es) provided with a connector 
to fit the HT. 
Installation takes ten or fif-

teen seconds. The rubber 
ducky antenna from the HT is 
inserted into the magnetic 
mount. The mount is placed in 
the center of the car roof and 
the cable is routed either 
through the door jamb or an 
open window. (The thick rubber 
weather stripping on most cars 
makes closing the door on the 
cable possible without dam-
age.) Then connect the coax 
cable to the HT and you're all 
set. 

Not the least advantage to 
using the Flying Ducky mount 
and your rubber ducky antenna 
as opposed to a fixed outside 
antenna is its low profile and 
the portability of the HT itself. 
When installed, it has a very 
low rip-off attraction and when 
removed, it has none! 
While no lab-type test were 

performed, several on-the-air 
checks bore out the manufac-
turer's claims that the Flying 
Ducky's performance is better 
than a gutter-mounted quarter-
wave and superior to a 5/8-wave 
mounted on the trunk deck. 
The Flying Ducky ($13.95) 

can be used with your own 
antenna or with one of Pace-
Traps' rubber duckys ($7.95). 
An accessory quarter-wave whip 
($5.95) is also available. Pace-
Traps, Box 234, Middlebury CT 
06762; (203)-758-9228. 
Morgan W. Godwin W4WFL 

Peterborough NH 

ALLIANCE INTRODUCES 
HD-73 HEAVY-DUTY ROTATOR 
The HD-73 Heavy-Duty 

Rotator has been introduced by 
the Alliance Manufacturing 
Company. 
Designed especially for the 

amateur who wishes to in-
crease his capability with in-
tower or mast-mounting op-
tion, the HD-73 features a 
unique dual-speed control with 
one five-position switch, pro-
viding a one minute-per-
revolution speed for rotating 
over an extended arc, and 
slower speed control permit-
ting fine adjustments. 
The improved automatic 

brake action simplifies posi-
tioning and reduces risk of 
antenna damage by sudden 
stops. 
Designed to operate anten-

nas with a maximum of 10.7 
square ft. of load capacity, 
mast-mounted, the HD-73 
develops a wind-load bending 
moment of 10,000 in. lbs., 
capable of withstanding most 

Continued on page 45 
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Radio 
equip 

doesn't 

You have worked hard for your 
money—don't gamble when 

you buy that next rig, antenna 
or even accessories. Contact C&A where they 
have been serving the amateur and commercial 
market for almost two decades. C&A can offer you 
the best prices plus the assurance that they will be 
there to back up your purchase with their staff of 
experienced LICENSED technicians and a genuine 
desire to add your name to their long list of 
satisfied customers. 

CALL OR WRITE for all your needs to: 

C&A Electronic Enterprises 
Distributors of commercial and Amateur Radio Equipment  C88 

Two locations to serve you better: 

22010 S. Wilmington Ave., Suite 105  5773 Overland 
Carson, CA 90745  Boise, Idaho 83705 
(213) 834-5868  (208) 377-5274 
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Another 
IC-22S Scheme 

for oddball repeaters 

R. B. Palmer WA1ZMQ 
Box 3141 
Lynnwood WA 98036 

W orried  about  han-
dling those odd 2m 

splits that still exist around 
this country and in Canada? 
Does the fact that Podunk, 
California, where you plan to 
vacation, has a repeater with 
input on 146.085 MHz have 
you down? Icom has done a 
good job, but, alas, there are 
more than 22 repeater com-
binations, as any traveler can 
testify. Here is a simple solu-
tion to enable your Icom 22S 
to send and receive on any 

SOLDER BLOB 

frequency  within  the  al-
located two meter band and 
to enable you to work those 
repeaters with odd splits — 
those other than the standard 
600 kHz for which the Icom 
and most other transceivers 
are precalibrated. 
The  solution  is very 

simple. It involves no elec-
tronic components, no te-
dious Boolean logic or com-
plex switching arrangements, 
and no modification of the 
interior of your Icom 225. 
Essentially, either of two pre-
programmed eight-pole dip 
switches are selected by a 
toggle. The dip switches are 

9 VOLT SOURCE 

ICOM 225 PROGRAM BOARD 

Fig. 1. All eight diodes are installed by the banded end in 
position 22. Eight wires lead from the diodes to the accessory 
socket. A ninth lead connects the 9 volt lead from the selector 
to the remaining position on the socket. 

programmed in a straight-
forward manner, according to 
the Icon) instruction manual, 
which offers the diode com-
bination for attaining a given 
frequency. Dip switches are 
recommended, for their small 
size makes them compact for 
mobile use and enhances the 
ease with which they may be 
covered after programming — 
thus keeping them dust-free 
and  eliminating  the  pos-
sibility of accidentally rear-
ranging the switch combina-
tion in the dark while groping 

for the toggle. 
The other parts needed are 

an eight-pole, double-throw 
toggle switch (two 4-pole 
slide switches may be sub-
stituted, with the handles 
connected to facilitate opera-
tion)  and  a suitable 
9-conductor,  color-coded 
cable to run the diode leads 
from your Icom to the ex-
ternal switch box. Any small 
package, such as a jewel or 
ring box, which is durable 
enough for mobile use, makes 
a compact case for your Icom 
All Frequency Selector. 
Position 22 on the selector 

of the Icom was chosen, as 
the leads can be taken off 
from this end position more 
easily,  without  crowding 
them down onto other per-
manently  programmed 
diodes, and, also, this "end-
of-the-dial" position is easy 
to remember. The hot (when 
switched to position 22) lead 
is taken from the solder blob 
of the wire coming up to 
position 22 of the program-
ming board within the !corn. 
All eight diodes are soldered 
into their banded end posi-
tions; the other leads of the 
diodes are cut one third of an 
inch long and bent over at 
right angles to the vertical 
diodes.  Color-coded  cable 
leads are soldered to these 
latter diode leads and the 
corresponding leads at the 
other end of the cable are 
soldered to the pins (in some 
numerical order) on the ac-
cessory socket at the back of 
your Icom 22S. The same 

 o 
 o " 

TO DIODES 

9 VOLTS 

Fig. 2. Schematic for two dip switches and 
double-throw toggle. A rotary switch or two 
switches may be substituted for the toggle. 

the 8-pole, 
4-pole slide 
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colored leads are soldered to 
the pins of the plug supplied 
with your Icom. 
The umbilical cable, with 

the eight diode leads and the 
9 volt hot lead, must enter 
the bottom of the back of the 
external  switch box, and, 
from  there, the leads are 
routed to the appropriate 
switch terminals or toggle 
terminals,  accordingly.  To 
facilitate  simpler program-
ming later on, it is advisable 
to position the switch banks 

to present a facade for the 
user of "down is off for all" 
and "up is on for all." In a 
field situation, with flashlight 
illumination and the random 
complexity of the Icom diode 
positioning instructions, it be-
hooves the user to make his 
switching as visibly straight-
forward as possible. Similarly, 
wiring the leads to the switch 
terminals should follow the 
Icom frequency recipe; that 
is, viewed from the top by 
the user, the left-most switch 

should be connected to D7 
inside your [corn 22S, the 
right-most to DO. Program-
ming is then straightforward: 
Look up the frequency you 
want to use in the Icom list, 
turn off all switches, and turn 
on  the  switches  for  the 
proper diodes required by the 
Icom instructions. 

Either switch bank may be 
used for transmit or receive 
by toggle selection. And so 
one switch bank may be set 

up for transmit for an odd 
split, the other set up for 
receive. Place your Icom in 
simplex mode (central posi-
tion of right-hand toggle), 
throw your toggle to the 
"transmit"  position,  and 
transmit; let go of the mike 
button, throw your toggle to 
the "receive" position, and 
listen. That's all there is to it, 
and remember: Podunk, Cali-
fornia, is no threat any more, 
nor are any of the other odd 
splits around the continent. • 
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prevailing wind conditions. 
Icing is overcome by a rotator 
torque of 400 in. lbs., made 
possible through the use of 
heavy steel, hardened pitch 
gear teeth. Consistent perfor-
mance of the unit in all-weather 
conditions is enhanced with a 
lifetime, factory-installed lubri-
cant that withstands temper-
ature ranges of + 120°F to 
— 20 °F. 
Constructed of heavy-duty 

cast aluminum, and weighing 
only 9-1/8 lbs., with one set of 
brackets, the HD-73 rotator pro-
vides a vertical balanced 
weight capacity of 1,000 lbs., 
due to two full raceways of 100 
3/8"-dia. hardened ball bear-
ings. Unique support bracket 
design permits a centering pro-
cedure for in-tower application 
without shims or difficult trial-
and-error adjustments. The 
base design permits easy four-

bolt, in-tower mounting without 
spacers. 
The HD-73's 20-volt ac, 

capacitor split-phase revers-
ible motor and its transformer 
are protected by fuse and ther-
mal protectors against shorts, 
possible connection error, or 
prolonged operation. No volt-
age on motor or leads exceeds 
U.L. safety limits. 
The meter, a dc, taut band 

D'Arsonval, is calibrated in 
S-W-N-E-S as well as a degree-
graduated scale for full 360° 
position recording. The voltage 
supply for meter indication is 
solid state and regulated in a 
range of 105 to 129 volts to 
assure accuracy regardless of 
wide line voltage or load varia-
tion. A rock-bar switch permits 
dual-speed rotor control with 
accuracy and ease. 
Voltage input is 117 volts ac, 

60 Hertz,  ± 12 volts; mast-
mounting size range is 1-3/8" 
o.d. to 2-1/2" o.d.; cable is 6 

conductor. Total shipping 
weight (rotator with 2 pair 
brackets and control) is 17 lbs. 
For further information, con-
tact The Alliance Manufactur-
ing Company, Inc., Alliance OH 
44601. 

CSC DM-3 DESIGN MATE' 
NULLING RIC BRIDGE 

IDENTIFIES JUNKBOX AND 
ANONYMOUS PART VALUES 
Where unmarked, unread-

able, or unknown component 
values are a problem, the Con-
tinental Specialties Corpora-
tion Model DM-3 Design Mate® 
provides an inexpensive solu-
tion. This compact R/C bridge 
with its solid-state null detec-
tor provides a level of perfor-
mance beyond its $74.95 price. 
$74.95 price. 
"Hi" and "Lo" LEDs lead 

quickly to an exact null with the 
unknown part in the bridge. 
Resistance is covered in 6 
ranges, from 10 Ohms to 10 
megohms; capacitance in 5 
ranges from 10 pF to 1 uF; and 
the dial accuracy is better than 
5% . 

The DM-3 comes completely 
assembled,  tested,  and 

calibrated, with detailed in-
structions and special applica-
tion notes. It weighs just 2 
pounds and needs only 3 Watts 
at 117 V ac, 60 Hz. A 220 V ac 
50/60 Hz model is available at a 
10% additional cost. 
The DM-3, other CSC Design 

Mate instruments, and other 
Continental Specialties Cor-
poration products are available 
at leading electronics dealers 
and distributors, or direct from 
the factory. 
For additional information, 

contact Continental Special-
ties Corporation, 70 Fulton Ter-
race, New Haven CT 06509; 
(203)-624-3103. 

MOTOROLA ANNOUNCES 
LINEAR, WIDEBAND 

COMPLEMENTARY AUDIO 
DRIVER TRANSISTORS 
A series of NPNIPNP audio 

power driver transistors in 
popular TO-220 packages from 
Motorola produces low distor-
tion and good transient 
response because of current 
gain linearity specified and 

Continued on page 47 

The Alliance HD-73 rotator. CSC's DM-3 Design Mate® R/C bridge. 
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Improving the SWTPC UDI 

—self-preservation made easy 

James R. Avoli K3MPJ 
1261 Brinton Road 
Pittsburgh PA 15221 

The most flexible piece of 
test equipment that I 

have ever used is the Univer-
sal Digital Instrument from 
Southwest  Technical  Pro-
ducts Corporation.* This is a 
series of kits which are de-
signed to work together to 
form a basic set of digital test 
instruments  (including  a 
counter and a DVM, among 
others) at a very reasonable 
cost. The basic concept and 

The UDI  is no longer being 
produced, but we offer this article 
as a thought stimulus to those 
who already have or may wish to 
acquire this rather different piece 
of equipment. The original price 
of the mainframe was $59.95. — 
Ed. 

>  
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Fig. 1. 
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design make the system so 
very flexible in itself that it 

almost  defies  true  design 
changes. But each individual 
accessory can be modified to 
suit its owner. Furthermore, 
SWPTC even gives enough 
detailed circuit description 
and theory of operation to 
allow you to design your own 
accessories. The system is not 
without its limitations, how-
ever, and I will take two of 
these to task in this article. 
The basic unit is known as 

the UDI mainframe. It con-
sists of a 1 MHz crystal-
controlled timebase, digital 
logic circuits, a four-digit dis-
play, and an overflow indica-
tor. All the other kits are 
accessories that plug into this 
mainframe (one at a time) via 
two  sets  of  ten-pin 
connectors.  The  first and 
most  important  phase  of 

i 

.6  GNO 

TO UDI MAINFRAME 
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improvement deals with one 
of the plug-in kits. 

The Protection Racket 

The FC-3 is the frequency 
counter accessory, rated at 20 
MHz. Whether or not you 
consider four digits at that 
frequency adequate for your 
needs, the price is right. I 
only use it at lower fre-
quencies,  anyway.  The 
counter's only other draw-
back is the ease with which 
the isolation FET (Q1) can be 
wiped out by too potent an 
input signal. The first couple 
of zaps only got me to be 
more careful about what level 
of signal I applied to the 
input.  But  that,  as you 
already may have guessed, 
wasn't very reliable. So I 
made three modifications to 

this instrument to help pro-
tect it from me. Refer to the 
schematic diagram in Fig. 1 
throughout  the  following 
description. 
The first modification was 

to install a pair of crowbar 
diodes to shunt the disastrous 
portion of an overly potent 
input signal to ground when 
it exceeds the diode's thresh-
old voltage. In this circuit, 
the location of these diodes 
right at the gate of Q1 won't 
load down the circuit under 
test.  However, the diodes 
must be very fast-switching 
devices if they are to conduct 
before the input signal can 
destroy  the FET.  I used 
1N914s (GE-300) with suc-
cess here. 
The second modification 

was to change the value of R1 
to limit the flow of input 
current.  The  value  was 
changed from 100 Ohms to 
600 Ohms, so the current 
flow would be restricted but 
the sensitivity wouldn't be 
affected too drastically. In 
actual practice, this value has 
met with success in relation 
to the added diodes. 
The  third  modification 

was to install a transistor 
socket so that I could replace 
the FET more easily if these 
protective  enhancements 
didn't work well enough to 
overcome my own faux pas! I 
used a junk box variety with 
success here, but remember 
that I'm not concerned with 
its performance at 20 MHz. 
So far, I haven't had to 
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replace either the diodes or 
the FET. Incidentally, Radio 
Shack's #276-2035 (2N3819) 
N-channel FET does the job 
as a 99¢ replacement for the 
specified TI S-58. 

Assault On the Battery 

The second phase of im-
proving the overall system 
was to alter the power source. 
Since I am more interested in 
versatility and ease of access 
for tuning and maintenance 
than I am in compact design, 
I undertook the next logical 

step. I acquired and built the 
UDS line supply kit, and then 
removed the batteries that are 
jammed into the mainframe. I 
combined  the two power 
sources in a common chassis, 
along with a 3PDT selector 
switch, as shown in Fig. 2. 
You may even want to switch 
the ac line, thus requiring a 
4PDT switch. 
This second chassis, identi-

cal to the mainframe chassis, 
was then piggybacked, back 
to back, onto the mainframe. 
The back piece was then fab-

ricated to double as both the 
rear cover and as a convenient 
tilt stand. See Fig. 3 for the 
mechanical denouement of 
this project. I have purposely 
used a sketch instead of a 
photograph for the following 
reasons: 
1. The angle of slope is really 
up to you; design it to suit 
your own needs. 
2. Altern ate  construction 
methods are to use a triangu-
lar rear cover or to build a 
separate sloped stand. 
3. Even after all these years, 

the mechanical quality of my 
constructions has never been 
able to equal the electronic 
quality of my constructions! 

Conclusion 

As  wi th  any  com-
mercially-available  product, 
there are always going to be 
ways to change (improve?) 
the original. I urge you to 
look into this flexible system 
of test equipment. Because of 
its cost and flexibility, you 
will find that it can open up a 
new horizon for you. • 
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matched between complemen-
tary pairs, and a 30-MHz current 
gain-bandwidth product. The 
series replaces popular types 
FT317 and FT417 with better 
peformance. 
The 8-Ampere devices, avail-

able in 120-volt and 150-volt ver-
sions, exhibit gain linearity 
deviating only by a factor of 2:1 
over a 0.1- to 3.0-A collector cur-
rent range, with PNP/NPN 
linearity matched within a 3:1 
ratio. Combined with wide 
bandwidth, these open-loop 
characteristics make excellent 
performance possible under 
closed-loop feedback condi-
tions. 
Capable of 50-Watt dissipa-

tion, the TO-220 plastic devices 
are available from stock at the 
prices shown in Table 1. 
For further information, con-

tact Motorola 
Products, Inc., 
Phoenix AZ 
244-6900. 

Semiconductor 
PO Box 20912, 
85036; (602)-

NEW REALISTIC SOUND 
LEVEL METER 

Noise may be a minor irri-
tant, a definite disturbance, or 
even a threat to your hearing, 
depending on the level and 
duration, according to Radio 
Shack. 
The new Realistic Sound 

Level Meter from Radio Shack 
may be used for measuring 
sound intensity in homes, 
schools, offices, or other en-
vironments for compliance 
with noise standards estab-
lished by federal, state, and 
local agencies. It can also be 
used to check the acoustics of 
studios, auditoriums, and 
home hi-fi installations. 
The hand-size meter features 

Type  Polarity  Vceo(sus)  Price (100-up) 
MJE15028  NPN  120 V  $1.22 
MJE15029  PNP  120 V  $1.22 
MJE15030  NPN  150 V  $1.40 
MJE1503*  PNP  150 V  $1.40 

Table 1. 

P 

a weighting selector for 
measuring either wideband 
sound level ("C" weighting), or 
the 500- to 10,000-Hz range ("A" 
weighting), which is the area of 
greatest sensitivity to the 
human ear. 
A range switch selects six 

sound-level ranges, each span-
ning 16 dB, for an overall range 
of 60 to 126 dB and includes a 
position for checking battery 
condition. The meter also has a 
slow/fast response switch for 
checking average or peak noise 
levels. 
Other features include the 

large, easy-to-read calibrated 
meter and tripod adapter that 
allows the sound level meter to 
be mounted on a camera tripod 
(1/4 " thread) to eliminate hand 

noise and minimize the effects 
of sound reflected from your 
body. 
A phono-type output jack 

permits use of the sound level 
meter as a high-quality, dual-
response microphone, or for 
connection to high-impedance 
headphones, an oscilloscope, 
frequency analyzer, or other 
test equipment. 
Accuracy of the Realistic 

Sound Level Meter is said to be 
± 2 dB at 114 dB sound level, 
and measurements are refer-
enced to a 0.0002 ubar stan-
dard. Distortion is given as less 
than 2% at 1 kHz, 0.5 volt. 
The meter is 6-1/4" x 2-7/16" x 

1-3/4" (160 x 62 x 44 mm) and 

Continued on page 49 

Motorola's audio driver transistors. Realistic Sound Level Meter. 
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i;ary L. Edgington WB6EKO 

12251 Buckskin Tr. 
Poway CA 92064 

Graduate to a Better 
Operating Desk 

lots of class 

Acouple of months ago, 
I came home from a 

long day of work all set to 
relax out in the shack and 
work a few guys on my 
trusty old Swan. After a 
brisk hello and good-bye to 
the XYL, I headed straight 
to my desk, sat down, 
moved a few things here 
and there to get at the key, 
turned on the rig, and sat 
back to let it warm up a lit-
tle. 
It took a second or two 

for it to sink in that I'd ac-
tually had to move things 
around in order to get 
enough operating space to 
do what I like best, which is 
working DX via CW. So, 
after a couple attempts to 

A 

STOP SET 

15M  on DEEP 

6on 

get through the worst QRM 
I'd seen in quite awhile, I 
started sketching out a 
desk design to suit my 
needs. 
I like something flashy, 

yet simple and inexpensive 
and unique and functional 
at the same time. After get-
ting a rough copy on paper, 
I thought others might like 
the design as well. This 
draft is not meant for 
minimum cost nor is the 
emphasis on shooting the 
moon; it's more a middle-
of-the-road design. With a 
little research and imagina-
tion, you can add or delete 
as you see fit. 
First, you'll notice that 

the desk is divided into two 

sections. Unless you're 
planning to make this a 
permanent fixture, don't 
try to move a 4'3" desk 
through a 28" door. It's 
been known to be down-
right difficult. 
The lower section of the 

desk is very simple. I'm 
using 1" x 2" x12' pieces of 
pine, as in Fig. 1(a), cutting 
and staggering these 
pieces. This, incidentally, 
makes a very handsome 
finish for this desk. I 
recommend nailing and 
gluing these strips to-
gether, except for those 
pieces used for the facing. 
The sides can be made 

the same way, or you can 

M em 

In - - 3f t Oon 
I non 

use 3/4" (fine-grade) 
plywood. The backing, C in 
Fig. 2, is of 3/8" (shop-
grade) plywood with the 
knots reversed to the back. 
Frame the backing with 1" 
x 2" pine for rigid support 
of the desk top. 

All doors and drawers 
are made of 3/8" (fine-
grade) plywood. There are 
too many ways to describe 
the construction of drawer 
slides, so I'll leave this to 
your own ingenuity. 

The top section, made 
much the same way as the 
lower, is purposely made 
separately. Again, unless 
the entire desk is made as a 

SIDE VIE W OF 
RADIO SHELF 
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permanent structure, fol-
low the drawings. Once set 
on top of the desk, it can be 
anchored by any of several 
different ways. The main 
idea is to be able to take it 
apart when you're ready to 
move. 
In Fig. 1(b), I've left 3 inch-

es of space for coax and 
electrical wiring. In Fig. 
1(c), an old idea of slant-
ing the radio shelf was in-
corporated into the desk 
for easier readability of 

dials and meters. Beneath 
this shelf is ample space 
for storing keys, logs, 
paper, pencils, and, in 
some cases, swr meters, all 
within  reach  of  the 
operator but out of the 
way. 
Box dividers, such as in 

Fig. 1(d), if made 2%" to 
21/2 " high, can be placed 
one on top of the other in-
side a couple of drawers 
for storage of small items. 
The cabinet space was pur-

posely made narrow to 
maximize desk work space, 
but it is still ample for 
storage of hand tools 
either by hanging or laying 
them in the shelf space. 
A folding bench can be 

added to the desk top next 
to the cabinet end by using 
a sturdy piano hinge and 
folding legs to save on 
space when it's not in use. 
Finishing can be done in 

any of a number of ways. If 
you wish to use an enamel 

paint, you won't have to 
make such an elaborate 
desk top. If you wish to use 
a stain, I definitely recom-
mend using spare pieces of 
the same wood to test for 
desired results. I'm using 
Varathane liquid plastic 
for a durable finish. 
I've almost finished my 

desk and certainly hope 
you enjoy your desk as 
much as I intend to enjoy 
mine. Take your time, and 
best of luck to you.N 
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weighs 7-3/4 ounces (220 
grams). It operates on a stan-
dard, self-contained 9-volt bat-
tery. 
The Realistic Sound Level 

Meter is priced at $39.95. 
Available exclusively from 
Radio Shack stores and 
dealers, nationwide. 
Radio Shack, 1400 One Tan-

dy Center, Fort Worth TX 76102; 
(817)-390-3272. 

RUGGED TV VIDEO OUTPUT 
TRANSISTORS IN INEXPEN-
SIVE DUOWATT PACKAGE 
Motorola's new MDS20 and 

MDS21 high voltage power 
transistors combine a high 
60-MHz current gain-bandwidth 
product with the ability to 
withstand cathode ray tube arc-
ing currents in the economical, 
2-Watt free-air dissipation 
Duowatt package. 

The MDS20 ($0.50, 100-up) is 
rated at a c-e breakdown 
voltage of 250 volts, while the 
MDS21 ($0.55, 100-up) achieves 
the 300-volt breakdown needed 
for higher-powered color TV 
designs. Saturation voltage is 
better than 0.6 V at 30-mA col-
lector current. The gain is 
specified at a minimum 40 at 30 
mA, with linearity from 1 mA to 
40 mA. The low collector-base 
capacitance (3.0 pF max) eases 
video and chroma output de-
sign problems, while small 
drive requirements allow the 
transistor to be directly driven 
by many types of IC chroma 
demodulators. 
Used as a color difference 

output, where drive and band-
width requirements are less 
severe, the MDS20 and MDS21 
can safely be operated without 
any heat radiator to ambient 
temperatures of 112°C. The 
plastic Duowatt package pro-

vides a metal tab for those ap-
plications where heat sinks are 
required. For further informa-
tion,  contact  Motorola 
Semiconductor Products, Inc., 
PO Box 20912, Phoenix AZ 
85036; (602)-244-6900. 

CSC INTRODUCES 500-MHZ 
PRESCALER FOR $59.95; 

EXPANDS COUNTER RANGE 
TEN TIMES 

Continental Specialties Cor-
poration introduces their 
500-MHz Prescaler which is 
capable of extending the per-
formance of almost any fre-
quency counter ten times, up to 
at least 500 MHz. 
It features a BNC input con-

nector,  diode  protected 
50-Ohm input, and 250-mV sen-
sitivity from 50 to 500 MHz. Its 
output is a minimum 400 mV 
(peak-to-peak) capacitively 
coupled signal, available at a 
phono jack connector. Direct or 
+10 prescale outputs are switch-
selectable. 
Power is supplied to the unit 

through a coaxial dc-type 
power connector. Power re-
quirements are 7-12 V dc at 100 
mA maximum. An on-board 
voltage regulator assures 
trouble-free operation even 
from troublesome power 
sources. 
The entire PS-500 package is 

1" x 2" x 31/2". Suggested price 

in unit quantities is $59.95. 
Available accessories include 
110 and 200 V ac power sup-
plies—each $9.95; a power 
connector-to-alligator clip cable 
at $2.95; a cigarette lighter 
power cord at $3.95; a 3-foot 
BNC-to-BNC input cable at 
$5.95; and a 3-foot phono plug-
to-phono plug output cable at 
$3.95. 
The PS-500 interfaces direct-

ly with CSC's MAX-100 MHz fre-
quency counter ($134.95), and 
their new Mini-Max 50-MHz 
hand-held frequency counter 
($89.95) to extend the counting 
range of either counter. In addi-
tion, it can be used with almost 
every counter available. 
The high-speed performance 

of the PS-500 is specified and 
guaranteed to 500 MHz. 
Typically, the ECL-III logic used 
in its design is capable of 
reliable performance up to 
about 600 MHz. This 500-
600-MHz performance, in com-
bination with its low price, sug-
gests the PS-500 for a number 
of VHF applications, including 
radio common carrier, aviation 
radio, amateur radio, business 
radio, government and public 
service radio, telephone, 
marine radio, television, 
navigation, radar, and other 
communications applications; 

IMAN VII-

Continued on page 60 

Motorola TV video output transistor. CSC's 500-MHz prescaler. 
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RADIO NEDERLAND WERELDOMROEP Thomas R. Sandstrom W2XQ 
Box 205 
Willingboro NJ 08046 

Awide range of pro-
gramming, from pure 

propaganda to strictly 
local business, can be 
found on the air. The inter-
national bands above 6 
MHz are populated with 
high-powered (100 kW or 
more) "voices" of govern-
ments disseminating news 
and commentary cast in 
the mold of the democratic 
western world or of the 
communist bloc or some-
where in between. Stories 
broadcast by the United 
States Information Agen-
cy's Voice of America, 
Radio Moscow, and the 
neutral Swiss Broadcasting 
Corporation  take on 
remarkably different fla-
vors even though the same 
incident is the particular 
item under comment. In-
teresting opposing versions 
of events in the Middle 
East are offered regularly 
by the Israel Broadcasting 
Authority and Radio Cairo. 
The large stations also 

broadcast other kinds of 
programs. The British 
Broadcasting Corporation 
offers a host of dramas, 
game shows, and sporting 
events. One of the most 
popular programs on the 
air is the Music USA and 
Jazz Hour aired by the 
Voice of America, Wash-
ington. And guess what— 
no commercials! 
In addition to govern-

ment-sponsored stations, 
there are a number of 
religious stations on from 
such countries as the 
Philippines, Ecuador, 
Liberia, and Ethiopia. Of 
all such outlets, HCJB in 
Quito, Ecuador, is prob-
ably the largest and best 
known, programming in a 
variety of languages to all 
areas of the world. 
International broadcasts 

are in all languages, but the 
bulk of them directed to 
North America are in 
English. Broadcasts are 
directed to all continents, 

0 

Fig. 1. This map depicts regions I, II, and Ill as established by the ITU. The crosshatched 
center section shows the area of the world in the tropical broadcasting zone. The map is 
from the "Radio Spectrum Course" offered by Radio Nederland, Hilversum, Holland; 
enrollment in the course is free for the asking. 

even  Antarctica,  by 
governments on all con-
tinents—with the notable 
exception  of  South 
America, which has been 
the slowest to get into the 
fracas. 
A third type of broad-

cast consists of the 
regional and local ones 
found in the tropical bands 
below 6 MHz. These fre-
quencies are called the 
tropical bands because the 
bulk of the stations using 
them to penetrate the back 
country, out of the range of 
conventional medium-
wave (standard AM broad-
cast) stations, are located 
between the Tropic of 
Cancer and the Tropic of 
Capricorn. 
The regional broadcasts 

are quite interesting 
because programming is 
untainted by international 
politics, but most of these 
low-powered outlets are 
not in English. Particularly 
in Latin America, many of 
these stations are privately 
owned and relay MW out-
lets. Many of the African 
tropical voices provide in-
teresting DX challenges for 
North  America-based 
listeners. Conveniently, the 
best opportunity for hunt-
ing the Africans is just 
before the dinner hour and 

just after the late television 
news. 
I'm getting ahead of 

myself.  To  have  an 
understanding of SWBC 
listening, there is a univer-
sal "language" that has to 
be learned. It's not com-
plicated,  but  it  is 
necessary. So let's look at 
some terminology, get an 
idea of what can be heard, 
and conclude with some in-
formation on publications 
and equipment. 

Frequency Factors 
If you have a ham 

license and are active on 
the low bands, you are 
already aware that fre-
quencies can be expressed 
in terms of meters (m), 
kilohertz  (kHz),  or 
megahertz (MHz). 
Most "voices" nowadays 

have updated their an-
nouncements and use kHz, 
but watch out for the 
eastern Europeans. Most of 
these government-con-
trolled stations still an-
nounce frequencies in 
meters, expressed to two 
decimal places. 
You'll have to do the 

conversion: 

m = 300 000 
kHz 

or 

kHz = 300 000 

Rounding errors will oc-
cur when calculating the 
exact frequency, but you'll 
be within 5 kHz of the ac-
tual frequency. 

Let's Get High 

The high frequency 
region, above the standard 
AM broadcast band and 
below the public safety 
bands used by police and 
firemen, is transitory in 
nature, exhibiting all 
modes of propagation at 
one time or another; this is 
the area with which I will 
be concerned in this arti-
cle. 
High frequencies (HF) 

are the only consistent fre-
quencies to "bounce" off 
the various layers in the 
ionosphere with any 
degree of predictability, 
and the competition for 
space is fierce. 
Fixed (point-to-point 

utility) services, both 
government and private 
common-carrier, occupy 
over 10 MHz, and mobile 
services (aeronautical and 
marine) take up another 5 
MHz. Broadcasters and 
amateurs are low on the 
list, with 3 or 4 MHz each. 
As the underdeveloped 

countries, especially in 
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that international broad-
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sions that take place world-
wide. Recent changes in 
past years just here in the 
US exemplify the problem. 

13 

15 

METER 
BAND 

Table 1. A simplified radio spectrum shows the placement 
of the shortwave broadcast bands, the radio amateur 
bands, the CB band, and the domestic AM broadcast band 
tuned by most general-coverage receivers. The blank 
spaces are occupied by fixed (utility)and mobile (aero and 
marine) stations, for the most part. 

South America and Africa, 
expand their economic 
muscle, their collective im-
pact and need to be heard 
will put an even greater de-
mand upon the available 
frequency space. Back in 
1934, when the present In-
ternational Radio Regula-
tions were adopted by the 
International Telecom-
munications Union, things 
were quite different, and 
such pressures did not 
exist. Table 1 depicts the 
HF spectrum with frequen-
cy allocations for today. 

Time Constants 
Broadcasting schedules 

are referenced to the stan-
dard Greenwich Mean 
Time. GMT or Universal 
Time (UT), which is the 
same thing for our pur-
poses, is expressed as a 
4-digit number in a 24-hour 
clock. Don't forget to ad-
just day and date when 
converting. 
If you are active on the 

low bands, you are already 
probably keeping your log 
in GMT. If you are a newly-
licensed Novice or active 
only on VHF, just tune to 
WWV on 2.5, 5, 10, or 15 
MHz and you'll hear the 
time given in GMT each 
minute. 

Broadcasting Schedules 
Broadcasters are alert to 

ever-changing propagation 
conditions. The maximum 
usable frequency (MUF), 
above which signals will 
not be reflected by the 
ionosphere, and the op-
timum traffic frequency 
(having ionospheric sup-
port 90% or more of the 
time), which is lower than 
the MUF, are affected by 
three cycles: a daily, a 
seasonal, and an 11-year 
cycle. 

Short-run variations, 
caused by solar storms, 
resulting in radio blackouts 
and stupendous displays of 
the northern and southern 
lights, only add spice to the 
everyday life of the broad-
caster. 

Most broadcasters will 
change transmitting fre-
quencies quarterly to com-
pensate for the fairly 
predictable  seasonal 
changes. 

International frequency 
coordination has been 
carried on, since 1960, by 
the International Frequen-
cy Registration Board 
(IFRB) of the International 
Telecommunications 
Union (ITU) in Geneva, 
Switzerland. Broadcasters 
must submit quarterly 
schedules in advance of 
their intended use. The 
four periods are the March 
schedule (March and 
April), the May schedule 
(May through August), the 
September  schedule 
(September and October), 
and  the  November 
schedule  (November 
through February). Each 
schedule starts on the first 

Sunday of the month. The 
proposed schedules are re-
quired by the IFRB five 
months before the ex-
pected implementation 
date. 
The IFRB assembles all 

the submitted information 
into a tentative schedule 
and distributes it to ITU 
members  about  two 
months prior to implemen-
tation date. The IFRB 
points out problems and 
suggests alternatives to 
resolve on-the-air conflicts, 
and there is time to make 
adjustments and negotiate 
terms if the problem is 
unusually difficult. 
At the conclusion of the 

period, a final HF master 
schedule is compiled 
showing which frequencies 
worked and which did not. 
The broadcasters can use 
this hindsight to prepare 
future proposed schedules. 
Any time a frequency, 
either during the proposal 
period or on the air, is 
changed, the broadcaster 
must inform the IFRB. 
The work of the IFRB has 

reduced the number of on-
air conflicts, but they're 
not able to address out-of-
band operation. 
It should be noted that 

the frequency allocations 
in Table 1 are those estab-
lished by the various con-
ferences, but that a number 
of countries do not follow 
the ITU regulations and 
will slide up or down a bit 
as they did to escape the 
interference that was 
especially bad during the 
bottom of cycle 20-to-21. 
The communist bloc coun-
tries are noted for sitting 
on or outside the band 
edges. 

The Broadcast Bands 
The various bands have 

unique personalities and 
can offer different DXing 
challenges, so let's look at 
what the ITU is dealing 
with. 

120m (2300-2498 kHz) 

This tropical broadcast 
band is dominated by low-
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powered stations in Latin 
America and Indonesia, 
with a few Africans thrown 
in for good measure. On 
the  west  coast,  In-
donesians can be heard 
before  dawn,  but, 
elsewhere, you can hear 
Guatemalan outlets on 
2360  and  2390  or 
Brazil on 2470 and 2450 
kHz. On the east coast at 
sunset, listeners may log 
the most powerful station 
on this band—the 20 kW 
Rhodesian outlet on 2425 
kHz, scheduled 0355-0445 
GMT. 

90m (3200-3400 kHz) 

Another tropical band, 
used for low-powered 
relays of medium-wave sta-
tions but intended for an 
audience in the hilly coun-
try of Latin America or the 
bush country of Africa, this 
band is dominated by sta-
tions in some pretty rare 
countries. The beginning 
DXer will first note the 
powerful voice of the 
24-hour South African 
Broadcasting Corporation, 
the domestic voice, on 
3250 kHz. Sunset would be 
the best time to hear other 
Africans, such as Swazi-
land on 3223, Liberia on 
3255, Rhodesia on 3306, 
and Sierra Leone on 3316 
kHz. After the Africans 
sign off, stations from 
Guatemala, Brazil, and 
Venezuela populate the 
airwaves; a popular station 
is the English-speaking 
Belize on 3285 kHz. On the 
west coast, Indonesians, 
Chinese, and Indians can 
be heard before dawn. 

75m (3900-4000 kHz) 

This band is classified as 
an international band in 
regions I and III, with 
region I restricted to just 
the top 50 kHz. Region II 
amateurs, who share the 
frequencies, complain bit-
terly, but there is no 
foreseeable change ex-
cept, perhaps, a lessening 
of the interference as we 
get into cycle 21 and 
broadcasters move to the 

optimum traffic frequency 
that should get up to 25 or 
19 meters at night. Now, 
Radio RSA, South Africa, 
and Deutsche WeIle, Ger-
man Federal Republic, share 
3995 kHz. Other easy-to-
hear stations are the Swiss 
Broadcasting Corporation 
on 3985, the British Broad-
casting Corporation on 
3975 and 3952, and the 
South African Broad-
casting Corporation out-
lets on 3980 and 3965 
kHz. The low-powered Far 
Eastern outlets between 
3900 and 3950 kHz can be 
heard before dawn on the 
west coast, when inter-
ference from east coast 
stateside amateurs is the 
lowest. One of the most in-
teresting challenges now 
on 75m is Radio Afghan-
istan, heard around 0200 
GMT on 3999.8 kHz. 

60m (4750-5060 kHz) 

WWV and other time 
and standard frequency 
stations mark this band by 
occupying the exact fre-
quency of 5 MHz. This 
band is probably the most 
productive tropical band 
for the experienced DXer. 
On the east coast, Africans 
fade in an hour or two 
oefore sunset, and coun-
tries such as Benin on 4870, 
Guinea on 4910, Ivory 
Coast on 4940, Cameroon 
on 4972, the Central 
African Republic on 5039, 
and Togo on 5047 can be 
heard. Colombians and 
Venezuelans dominate the 
band after the Africans 
sign off, but, by 0400 or 
0500 GMT, most of these 
powerhouses have also 
gone off the air, leaving 
clear frequencies for the 
low-powered outlets in 
Peru and Ecuador. Africans 
can be heard once again 
signing on after midnight, 
before dawn on the conti-
nent. Around 1100 or 1200 
GMT, DXers have a chance 
to log such things as Burma 
on 4725 or Indonesia on 
4767, providing that solar 
conditions are "quiet" 
enough to permit a trans-
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Fig. 2. Band calibration charts can be prepared for each 
frequency range you want to tune. A calibrator is a useful 
tool in making accurate graphs. A graph for 31 meters 
should look something like this. 

polar path. Of all the 
outlets in Oceania, the 
easiest to hear is Port 
Moresby in English on 4760 
kHz, whose signal peaks 
about an hour before local 
sunrise on the east coast. 
And let's not forget a coun-
try most hams would love 
to  work—Galapagos 
Islands, on 4810 kHz, 
which has been widely 
heard lately up to 0400 
GMT following the sign-off 
of the Venezuelan that 
controls the frequency 
during the early evening. 

49m (5950-6200 kHz) 
This is the lowest inter-

national band used in all 
three regions, but, among 
the superpowers, there are 
still elements of a tropical 
band within. In the middle 
of the day, low-powered 
Canadians (relaying AM 
outlets) can be heard on 
6005, 6010, 6070, and 6130 
kHz and, in the Gulf states 
and the southwe3t, some 
Mexican and other Central 
American stations may be 
heard. By late afternoon 
and into the late evening, 
however, Europeans and 
Africans totally dominate 
almost every frequency. 
Not until sunrise in Europe 
does the congestion begin 
to ease, and some low-
power Latins can be heard 
prior to dawn stateside. 
Australian outlets on 6140 
and 6150 kHz are best 
heard around 1000 to 1200 

GMT. 

41m (7100-7300 kHz) 

This band is assigned to 
broadcasters based in 
regions I and III only, and 
international broadcasters 
are not supposed to beam 
programs to the western 
hemisphere. Unfortunate-
ly, many do, and the en-
tourage is led by Radio 
Moscow, with as many as 
six frequencies in parallel 
operation. Unfortunately, 
the Novice, restricted to 
7100-7150 kHz, has to bear 
the brunt of the in-
terference with Moscow on 
7105 and the Tirana relay 
of Radio Peking on 7120 
kHz leading the way. Out-
of-band operation is 
notable here, especially 
with multi-language pro-
gramming of Tirana on 
7065, heard as early as 1900 
GMT, and the British 
Broadcasting Corporation 
during the late afternoon 
on 7075 kHz. One of the 
more interesting stations 
noted on 41m is Radio 
Pakistan on 7095 kHz, 
noted with good signals on 
an English language trans-
mission to Europe at 
2100-2145 GMT. West 
coast DXers will also hear 
the Asiatic Russians, 
Chinese, and Manilans on 
7225 kHz before dawn 
around 1000-1100 GMT. 

31m (9500-9775 kHz) 

This is the first of the in-
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Colorful verification cards can be obtained from most of the shortwave broadcasting sta-
tions. Note the self-prepared card in the lower right-hand corner. That was for a reception 
report of Radio Swan on 6000 kHz in 1960, a front for the C/A operation on Swan Island 
prior to the Bay of Pigs fiasco. 

ternational bands that has 
something audible on it 24 
hours a day. At sunrise, 
Chinese and Australian 
broadcasters dominate 
(look for Radio Australia 
1100-1300 GMT on 9580 
kHz), but, by late morning, 
high noise levels preclude 
hearing most signals ex-
cepting those from Cuba, 
Haiti (on 9770 kHz), and 
HCJB in Ecuador. Euro-
peans and Africans fade in 
by midafternoon and peak 
during the dinner hour on 
the east coast. Tuning 
signals,  which  are 
characteristic melodies 
unique to each broad-
caster and precede the 
opening of transmission, 
can be heard every half-
hour. By midnight, all that 
will be left are some of the 
western hemisphere broad-
casters, except, if condi-
tions are right, VLW9, 
Perth, may be logged on 
9610 kHz in a transmission 
beamed to the South 
Pacific. On the west coast, 
the regional and general 
service broadcasts from 
Japan and China can also 
be heard. 

25m (11700-11975 kHz) 

This is another mainstay, 
with the band center 
loaded with the European 
and African powers. Morn-
ing openings to the Far East 
and Oceania will usually 
turn up numerous Soviet 
and Chinese regional ser-
vices found above and 
below the nominal band 
edges. Now, the afternoon 
and early evenings are best 
for Europe and Africa, but, 
with the move into cycle 
21, this band should remain 
open later and later into 
the night. After 0300 or 
0400, look for the south sea 
music of Tahiti in French 
on 11825 kHz and for New 
Zealand on 11705 kHz. The 
relatively  low-power 
Brazilians populate this 
band and can be heard best 
after 0000 GMT on 11785, 
11805, 11865, and 11915 
kHz, as well as elsewhere. 

19m (15100-15400 kHz) 
During the summer, this 

band can stay open all day, 
with Europeans in the 
morning and Asia/Oceania 
in the late evening into the 
night. Tahiti's second 

outlet on 15170 often is 
better than the parallel 
outlet on 11825 kHz. 
Peking can be found on 
1 5 0 30, 1 5 0 4 5, 1 5 0 60, 
15070, and 15080 kHz, and, 
usually 15060 or 15080 kHz 
has an English-to-North 
America beam repeating 
each hour for four or five 
hours commencing at 0000 
or 0100 GMT. Japan beams 
English to North America's 
east coast at 2345-0045 
GMT on 15270, 15300, or 
15445 kHz. During the mid-
dle of the day, as a con-
trast, only the major coun-
tries are heard, with Cuba 
and  HC1B,  Ecuador, 
predominant. 

16m (17700-17900 kHz) 

This band, at the min-
imum between sunspot 
cycles 20 and 21, was very 
uninteresting, but is now 
open into the late evening. 
Europeans and Africans 
(notably Cairo) can be 
heard in the late morning. 
HCJB's programming to 
Europe can be heard dur-
ing the afternoon. Radio 
Australia's North America 
beam at 0100-0300 GMT on 

17795 kHz and Japan 
(17825, 2345-0045 GMT) 
are audible during the 
evening. 

13m (21450-21750 kHz) 

Another daytime band 
with only the superpowers 
such as the British Broad-
casting Corporation, Radio 
Cairo, and the Voice of 
America, this makes for 
another dull band from a 
DXer's point of view. This 
band should become quite 
active as cycle 21 peaks 
around  1 980-81,  as 
forecasts indicate the adja-
cent 15 meter amateur 
band will be the mainstay 
for DXers. 

11m (25600-26100 kHz) 

Until late 1977, this band 
was just plain dead, but 
cycle 21 should bring it to 
life as a daytime-only pro-
position. One of the first 
occupants was the Israel 
Broadcasting Authority, 
running 1400-1630 on 
25605 kHz in Russian, Yid-
dish, and Georgian. Due to 
the seasonal variations of 
the MUF, 11rn will be 
best during the summer 
months. 

Information Sources 

There are more than 20 
nonprofit clubs in North 
America  publishing 
monthly bulletins packed 
with  information  on 
members' loggings of up-
to-date frequency and time 
changes, new "voices" on 
the air, and tips on improv-
ing your DX listening post. 
Some clubs specialize in a 
particular aspect of DXing, 
whereas others cover a 
broad range of interests. 

Most clubs are members 
of the Association of North 
American Radio Clubs 
(ANARC). In addition to be-
ing a unified voice for 
publicity of the hobby, 
ANARC has a number of 
committees: frequency 
recommendation (to ad-
vise on clear frequencies 
for North America-beamed 
broadcasts); technical (to 
encourage receiver manu-
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facturers to install SWL-
oriented features); and a 
representative to the FCC 
Broadcasting  Service 
Working Group working on 
the WARC 1979 proposals. 
ANARC offers a current 

list of all ANARC members, 
free upon receipt of a no. 
10 self-addressed stamped 
envelope with 284 postage 
affixed. The data sheets 
detail the main interests 
and publications of each 
club, the cost of member-
ship, and a sample bulletin. 
When you write ANARC, 
557 North Madison Ave., 
Pasadena CA 91101, re-
questing the list and 
enclosing the SASE, tell 
them 73 sent you. 
Whereas a club bulletin 

is essential for current in-
formation on changing 
broadcasting schedules, 
other, more static, informa-
tion must be obtained 
elsewhere. One such 
source is the annual World 
Radio  TV  Handbook 
available through Gilfer 
Associates, Box 239, Park 
Ridge NJ 07656. All kinds 
of data—addresses, per-
sonnel, master schedules, 
tuning  signals,  and 
more—are included. As 
the Callbook is the author-
ity for radio amateurs, so is 
the WRTH the book for 
shortwave broadcast lis-
tening. 
Another source of DX 

tips is through the "DX 
shows" aired by a number 
of different broadcasters. 
The WRTH has a master list 
of those, and the club 
bulletins keep you up to 
date on changes in the 
airing of them. There are 
some  excellent  "DX 
shows" produced by Radio 
Australia, Radio RSA 
(South Africa), Radio 
Sweden,  and  Radio 
Nederland. 

Reception Reports and 
Verifications 

Just  as  the  radio 
amateurs on the HF bands 
exchange QSL cards to 
"prove" or "confirm" a 
QS0, so do SWLs write 

reception reports to broad-
casters to elicit a verifica-
tion card. 
The data in the ham QSL 

and SWL report is much 
the same—date, time in 
GMT, and frequency—but 
the SWL report has an 
added description of the 
program content which 
should normally be 30 
minutes  long  as  a 
minimum. In addition, a 
few sentences on signal 
quality and interference 
are in order, unlike the RST 
format used by hams. 
If the report can be 

verified against the pro-
gram logs, the writer can 
usually expect a verifica-
tion card in the return mail. 
A few stations still send let-
ters, and a few others— 
notably  Canada—no 
longer send QSLs. 
Some stations depend 

upon a technical mon-
itoring staff, which is de-
rived from those listeners' 
reports showing the most 
value and a consistency in 
reporting. Radio RSA and 
Radio Japan are two such 
examples, each main-
taining a network of 
monitors to whom they 
provide advance news on 
schedule changes, special 
newsletters with some "in-
side" information, and 
reimbursement for post-
age. 
By the way, unlike the 

radio amateurs' QSL 
bureaus, SWLs have no 
such clearinghouse and 
reports must be sent di-
rectly to the stations. 
Return postage is often not 
required by the larger 
governmental outlets, but 
the smaller stations do re-
quire International Reply 
Coupons or mint stamps. 
When in doubt, always 
send return postage of 
some sort. 

Accessories 

If you have one of the 
new  digital  readout 
receivers or something like 
the very popular Drake 
SPR-4 receiver, you may 
not be interested in adding 

anything to your shack. 
However, if you are using 
one  of  the  older 
receivers— Hammarlund, 
Hallicrafters, and National 
used to dominate the 
market in the 1940s, 1950s, 
and 1960s—there are a 
number of devices to 
facilitate DXing. 
A must is to be able to 

tell what frequency you 
are tuned to. The add-on 
100 kHz calibrator is 
almost passe now, as there 
are a number of manufac-
turers marketing cali-
brators that put out 
markers down to every 5 
kHz for less than $40. 
A calibrator is used to 

set up a reference marker 
on a 0-100 bandspread dial 
where, for example, 10 
MHz is set to equal 100. On 
a sheet of graph paper, 
mark the x-axis with the fre-
quencies of 9.5, 9.6, 9.7, 
9.8, 9.9, and 10 MHz. Mark 
the y-axis with 0, 10, 20 ... 
90, 100. The calibrator will 
give precise markers at, 
say, 25 kHz as the band-
spread dial is turned from 
100 to 0. Plot the points 
and connect them for a 
visual graph of the 31 
meter band. See Fig. 2. 
When tuning the band in 

the future, just set the top 
end to have 10 MHz coin-
cide with the bandspread 
dial at 100. The graph will 
get you into the ball park 
and the 5 kHz markers will 
enable you to fine tune any 
frequency by counting 
markers from the nearest 
25 kHz point. 
In a similar manner, 

other graphs can be made 
up for any band desired. It 
doesn't take long. Use 10 x 
10 log paper to make inter-
polation easy. 
An alternative to this is 

to add digital frequency 
readout. It is more expen-
sive and, to date, there 
hasn't been much avail-
able unless you build your 
own from scratch. Digital 
frequency readout is really 
nothing more than a fre-
quency counter with the 
added ability to offset a 

receiver's intermediate fre-
quency. 
For example, if the i-f is 

455 kHz and you are tuned 
to a broadcast station on 
1000 kHz, the counter will 
normally display 1455 kHz. 
If the counter has five 
digits to the left of the 
decimal point, the offset 
has to be 99545. When 
1455 is added to the 99545, 
the counter with an offset 
calculates 101000. Given a 
five-digit display, the sixth 
digit (the "1") will be lost 
and the proper frequen-
cy-1000 kHz—will be dis-
played. 
The problem is that 

counters which have the 
ability to load in any offset 
are rare and expensive. The 
breakthrough on the cost 
front may have been made, 
however. David L. Mattis 
describes a "Digital Fre-
quency Readout for Short-
wave Receivers" in the 
February, 1977, Popular 
Electronics; a kit of parts is 
available for $110. 
As calculators have 

dropped in price over the 
recent years, I am sure that 
technology will soon lower 
these prices as well. 

Another useful ac-
cessory is the active audio 
filter. One of the best ones 
for shortwave listening is 
the Autek Research (Box 
5127E, Sherman Oaks CA 
91403) QF-1, which has a 
variety of controls for 
selectivity and heterodyne 
rejection. The problem 
with many of the other 
filters commercially pro-
duced is that they are 
designed for CW only and 
cannot be adjusted to op-
timize AM reception. 

Properly adjusted, an 
audio filter can make a 
poor or mediocre receiver 
"sparkle" in heavy in-
terference conditions. 
Most filters are outboard 
and can be moved from 
receiver to receiver; con-
nection is through a head-
phone plug into the 
receiver, and the speaker 
or headphones are plugged 
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into the audio filter.  controls. 
For the shortwave lis-  If you pick up one of the 

tener trying to listen to  SB-620s, try to get the extra 
broadcasts on 75 or 41  coils that came with the 
meters, or for the radio  unit. Heath provided a 
amateur trying to copy CW  number of wiring options 
or SSB through the broad-  depending upon the re-
casters, a good audio filter  ceiver i-f. The Heath gear 
can do the trick. I can  of the SB-series was set up 
either notch out a CW  on 3395 kHz, but it could 
heterodyne or roll off the  be wired for anything from 
tonal response to diminish  455 kHz to 5200 kHz. 
SSB splatter when listening  Another useful trick is to 
to the broadcaster; as a add a tape recorder jack to 
Novice, I tightened up the  the receiver. The easiest 
filter's bandpass and fre-  way to do this is to mount a 
quently worked within 1 phone jack on the rear 
kHz of the broadcaster's  apron of the receiver and 
carrier frequency.  route lightweight shielded 
Don't forget that most  cable (such as is used in 

receivers offer a 400 Hz  turntable arms) over to the 
CW filter, but a decent ac-  volume control. Solder the 
tive audio filter can cut  shield to the end lug that is 
that bandpass down to 80  grounded, and solder the 
or 100 Hz, and that makes  center conductor to the op-
a big difference. There is posing end lug. 
one company on the west  If you've done the job 
coast that offers a filter for  properly, the taping level 
Drake receivers, replacing  will be independent of the 
the 400 Hz filter with one  volume control setting. 
at 125 Hz, but that has to  This exercise is useful 
be wired in and costs about  when you want to tape 
$125. It's good for the CW  something without I is-
DXer, but not so good for  tening to it live. An auto-
the broadcast listener, so  level-control cassette tape 
pick and choose carefully.  recorder works quite nicely 
Another interesting de-  in this capacity. 

vice is the panadaptor. Un-  As an aside, I use an ALC 
fortunately, commercial  cassette tape recorder 
units manufactured today  when CW DXing. I don't 
are very costly, but there  have to worry about level 
are still a number of the  settings, and, if I miss a call 
Heath SB-620 pieces  or want to check on an 
around for about $100 to  unusual spelling of a name, 
$125.  I'll have it on tape to 
The panadaptor visually  check. 

displays, on a cathode ray  For longer taping jobs, 
tube (CRT), the receiver's  consider putting a reel-to-
i-f bandpass. Depending  reel tape recorder on a 
upon the settings, the  timer when you are out of 
SB-620 displays as little as  the shack. You can turn the 
6 kHz (± 3 kHz) or as much  receiver volume down, and 
as 100 kHz (± 50 kHz),  your wife won't even know 
centered on the i-f. Adja-  that something's running. 
cent frequencies, occupied  The tape can be replayed 
or empty, are readily seen,  at your leisure. 
and the culprit causing the  If you have a tape with a 
adjacent channel splatter  poor signal due to in-
cannot hide from view.  terference and hetero-
With a 5 or 10 kHz  dynes, just replay the tape 
calibrator, fairly precise  through  your  Au tek 
frequency measuring can  QF-1 or other audio filter 
be done by displaying pips  until you find a setting that 
on the CRT and calibrating  does the trick. Don't have 
the baseline through the  an audio filter? Replay the 
setting of the panadaptor  tape through your house-

hold stereo system and ad-
just the bass, treble, and 
"cut" controls until you 
find a setting that cleans it 
up for you. 
Antenna tuners are 

another useful tool for the 
serious DXer. You can roll 
your own or look at Gilfer's 
catalog. A couple of 365 pF 
variables, a coil tapped at 
intervals, and a rotary 
switch are enough to make 
up a simple tuner. 
If you have an antenna 

tuner for your ham band 
work, you will probably 
find that your unit will 
have enough latitude to 
resonate your antenna on 
the adjacent broadcast 
bands. Just peak it for max-
imum S-meter deflection 
on the receiver. 

Antennas 
What can be said on this 

topic that hasn't already 
appeared in 73 or in the 
books distributed by 73? 
One premise says, "Put up 
antennas resonant to each 
band you want to listen 
to." That's a lot of hard 
work, and I suggest some-
thing a lot easier. 
Receiving antennas are a 

lot more forgiving than 
transmitting antennas, and 
I just try to put up as long a 
wire as possible. I like to 
get up something at least 
100 feet long and then tune 
it as needed—the higher, 
the better, and don't worry 
about the twists and bends 
around trees. If you have 
an option, run the bulk of 
the antenna perpendicular 
to the adjacent power lines 
to minimize noise pickup. 
As always, don't cross 

under or over power lines 
and don't attach the end to 
a power pole. Even though 
you are dealing with a 
receiving antenna, the 
same safety rules apply. 
Can't put up a long wire? 

Mount a steel 102" CB 
whip on the roof, and feed 
the receiver through RG-
58/U and an antenna tuner. 
A vertical up high, free of 
the ground clutter, can be 
a respectable antenna, 

although verticals are 
usually more susceptible 
to local electrical noise. 
Obviously, if you are ac-

tive on the ham bands of 
160-10 meters, just make 
use of the antennas you 
have up now. You'll find 
that you'll still be able to 
take advantage of the ham 
band antenna's features. 
For example, the 15 and 20 
meter segments of a tri-
bander beam will still ex-
hibit directional effects on 
25 through 13 meters. 

In Closing 

The shortwave broad-
cast bands offer some in-
teresting challenges for the 
DXer. Most broadcasters 
run higher power than 
most DX stations, and 
listening to of some "flag-
ship" stations can give an 
indication of propagation 
conditions in the adjacent 
amateur bands. 
If you have a regular 

schedule with friends in a 
far distant land, listen to 
the news broadcasts by 
that country's "voice" and 
you'll have more in-
teresting QS0s through 
your knowledge of their en-
vironment. 
If you travel overseas, 

most stations welcome 
visits from their listeners. 
You probably will strike up 
a dual friendship as a 
listener and an amateur, as 
no doubt you will find a 
number of licensed ama-
teurs at the larger stations 
you visit. 
Frankly, citizens of the 

United States are spoiled 
by an extensive array and 
variety of AM, FM, and TV 
stations on the domestic 
bands. Elsewhere in the 
world, there are some vast 
areas not served by any 
particular domestic ser-
vice, and shortwave broad-
casting provides much-
wanted information for 
those "armchair travelers" 
in remote areas. 
The world is at the end 

of your antenna—just tune 
it in! You'll be a more in-
teresting person for it.• 
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FT-101EE 

WITH COMPETITIVE PRICES GOING SKY-HIGH 

THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY! 

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

Just one step down is the FT-101EE 
identical in every respect—but less the 
RE speech processor—an item many 
hams can live without, thus saving a few 
dollars. 

The FT-101EX is the same basic unit, 
less DC/DC converter, 160M, WWV, 
and three of four 10 meter crystals and 
the RE speech processor. Many hams 
do not need these features and would 
lust as soon save the money. All access-
ories may be added later and the "EX" 
can then become an E. 

Amateur radio's first all plug-in PC board transceiver, the FT-101 series has a long pedigree of 
success datirg back to the FT-101 and FT-1016. More than a quarter million are in use all over 
the world! Refinements have been added over the years to update the equipment and we 
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy. 
Compare price and features with any "Brand X" and you'll choose Yaesu! 

CIr MQ 
uzagu The radio. YAISIJ 

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



E. P. Rolek K9SQG/8 

1595 Etta Kable Drive 
Dayton OH 45432 

The Mobile Dream Machine 
Kenwood, Drake, 

Larsen . . . and Ford 

After purchasing a long-
awaited Kenwood TR-

7400A, Drake tone encoder 
microphone, and 5/8-wave-
length Larsen magnetic-
mount antenna, I decided 
to put my dream equip-
ment into the family's 1972 
Ford station wagon. The in-
stallation of this equip-
ment was a nightmare for 
me, not because it was im-
possible, but because my 
profession deals with man-
machine interaction and I 
had some rather stringent 
objectives: 

1. Operation had to be 
convenient and  safe 
whether I was driving the 
car or riding as a passenger 
in the front seat. 

2. The wiring for the tone 
encoder had to be via the 
microphone jack rather 
than the accessory tone 
jack on the side of the 
7400. 
3. Coax had to be routed 
to the antenna with as little 
damage to the car as possi-
ble. 

4. The mount and coax 
had to be secure and blend 
with the color of the car in 
order to please the XYL. 

5. Scratching of the 7400's 
cabinet, side rails, and heat 
sink, due to insertion into 
the mobile mount, had to 
be minimized. 
In order to enable easy 

installation and removal of 
the rig from the car, I 
decided to use a master 
connector panel. This is 
nothing more than a piece 
of sheet metal with all the 
necessary connectors on it 
for making connections to 
the rig. The panel is 
mounted close to the rear 
of the rig so that only short 
cables are necessary. Note 
that  all  connectors 
mounted on this panel 
must be insulated from 
ground and each other in 
order to avoid ground loop 
problems which, for me, ini-
tially appeared as alter-
nator whine, ignition noise, 
etc. The only connection of 
the transceiver to ground 
should be via the negative 
power lead at the battery 
terminal and the coax 
braid at the antenna 
mount. 
In order to be able to use 

the rig from anywhere in 
the front seat, I decided to 
mount it under the dash, in 

the center above the 
transmission hump. This 
tends to minimize spotting 
by thieves, but it's still best 
not to leave a rig in a car 
unattended. To further 
ease operation, I decided 
to run  an extension 
microphone cable to the 
left side of the dash from 
the master connector pan-
el so that the driver could 
use the microphone with 
his left hand and steer with 
the right hand. For right-
handed drivers, this is 
safer, particularly when 
engaged in city driving 
with many turns and fre-
quent use of turn signals. 

By switching the micro-
phone from the left side of 
the car to the center, 
anybody in the front seat 
can  use  the  rig.  A 
microphone holding clip is 
present in both locations. 
Also at the center of the 
dash on the master connec-
tor panel, where the 
microphone cable plugs in 
from the 7400, is a coax 
connector and Jones con-
nector to allow easy 
hookup of the antenna and 
power leads. 

This scheme, used with 
some flexible RG-8/U coax 
(Columbia number 1198, 
Superflex) gets the coax 
over to the antenna con-
nector with no large bends. 
The antenna connector, on 
the master connector pan-
el, is mounted with plastic 
washers to insulate it from 
ground. 

It was immediately ob-
served that the cable for 
the microphone had a large 
loop where it entered the 
front panel of the 7400; it 
looked bad and invited 
abuse. A 90-degree bend 
would solve the problem, 
only they don't exist. So I 
made one! It was neces-
sary to use two connectors 
to make the bend, but it 
really improved the ap-
pearance. 

For the ultimate in ap-
pearance, I decided that the 
power to and output from 
the tone encoder micro-
phone should be routed via 
the 7400's front panel con-
nector, not the tone pad 
jack on the side. It sounded 
simple. However, on-the-
air reports said it was just 
about impossible. One fel-

58 



4-CONDUCTOR SHIELDED CABLE 90 . BEND TO 
RIGHT SIDE 

"DRIVER'S 
JACK" 

LA   
FROM 7400 

Fig. 1. 

low said a local shop was 
doing it for $25. I looked at 
the photos in the owner's 
manual and could under-
stand why. A phone call to 
Kenwood got me the scoop 
from a very courteous 
gentleman. My suspicions 
were confirmed—it can be 
done, but it takes time (a 
full 2 hours from plugging 
in the soldering iron to on-
the-air use) and caution. 

In addition to getting all 
the tools out, one would 
be wise to secure a magni-
fying glass, an Xac toTM 
knife, flashlight or high-
intensity lamp, and jewel-
er's screwdrivers. Use these 
as needed. The project 
should start with a prayer; I 
don't think I could have 
done it otherwise. The 
following are the steps 
used, but they can be per-
formed in any order; what-
ever order agrees with you 
is fine if it works. Placing 
the unit on a soft towel and 
using muffin tins for the 
parts is recommended. 

1. Note all knob positions, 
preferably fully clockwise 
or counterclockwise, and 
then loosen setscrews and 
remove the knobs. The 
megacycle "lever" pulls 
off, since it has no setscrew. 

2. Remove the screws for 
the bottom shell of the 
cabinet and remove the 
shell. Repeat for the top 
shell but be careful of the 
speaker leads. Disconnect 
the speaker leads on the 
circuit board (white lead 
goes to "SP" and black 
lead to "E"). 

3. Remove the rubber 
spacer pad from above the 
frequency display and the 
foam from above the tone 
squelch LED. 

4. Remove the four screws 
around the perimeter of 

PORTION OF MASTER 
CONNECTOR PANEL 

_ J 

"!12 aC "ER'S  

the front panel and, being 
careful not to scratch the 
plastic which will come 
loose from the frequency 
display window, remove 
the front panel. 

5. Remove the six LED fre-
quency display digits by 
unplugging them in order; 
they are not identical. 
6. Unfasten the subas-
semblies for the tone 
squelch LED, the "on-air" 
LED, and the ± 600 kHz 
offset LED, and store them 
out of the way. 
7. Unfasten the dual pots 
used for the volume and 
squelch and store them out 
of the way. 
8. Remove the four screws 
used to hold the PC board 
for the frequency display 
to the frame. Set it out of 
the way as best you can. 
9. Depending upon your 
dexterity, approach the mi-
crophone connector from 
either above or below with 
the X-acto knife. Use the 
knife to cut the ground 
lead away from pin 4 and 
make sure there is no 
chance of it touching the 
other pins. Use a piece of 
small-gauge insulated wire 
and solder one end to pin 4. 
If your soldering iron is too 
large, wrap a length of bare 
12-gauge wire around the 
tip and extend it out about 
one inch, parallel to the 
original tip. This will be a 
good "tip extension." Run 
the lead upward from the 
connector to the top side 
and route it along the left 
portion of the rig. 
10. Locate a point labeled 
"T10" on the front edge of 
the TX unit board labeled 
X56-1230-10. Connect one 
end of a 1/4- or 1/2-Watt, 
470-Ohm resistor to the 
point labeled T10 with a 
lead as short as possible. 
The resistor should rest 
against the metal shield 
with the other lead facing 

C 
RIGHT SIDE 
OF 7400  1=1-0411- 1=1 

S0.239 i 
iDOUBLE  90* BEND  (UP) 
MALE 

DOUBLE 
FEMALE 

Fig. 2. 

the left side of the cabinet. 
11. Slide a piece of tubing 
about two inches long over 
the wire going to the micro-
phone connector. The tub-
ing should be large enough 
to fit over the resistor. Con-
nect the other end of the 
wire to the resistor lead, 
keeping it as short as possi-
ble. After soldering the 
lead to the resistor, slide 
the tubing over the resistor. 
12. Reassemble the cabi-
net and subassemblies in 
reverse order. 
13. Modify the Kenwood 
microphone supplied with 
the rig and any other 
microphones you plan to 
use to ensure that they do 
not have a lead which 
grounds pin 4. This pin has 
the supply voltage for the 
tone encoder when the rig 
is in transmit. Although 
the 470-Ohm resistor will 
limit the current, this is 
undesirable and could 
cause problems. Use pin 3 
for the shield and PTT 
grounds. 
14. Adjust the encoder 
output level, if needed, 
which is done via a pot 

FIRST CONNECTOR 

KEYWAY---.. 1 11 W- l a 

KNURLED RING  CABLE CLAMP 

CABLE CLAMP SAWED OFF AND 
FILED SMOOTH 

JAI" SOLDER  — 

Fig. 3. Ensure that there is a cable sheath, or add spaghet-
ti, where the wires pass through the soldered junction. This 
will prevent chafing. 

inside  the  Drake 
microphone. 
Routing the coax to the 

roof can be done in more 
than one way—via door 
openings or around win-
dows. But these methods 
are susceptible to water 
leaks, pinched cable, and 
untidy installation. In-
vestigation showed that 
the mounting posts for the 
luggage rack were hollow. 
Hence, the coax was 
routed under the carpet 
and up the side pillar to the 
roof. A hole was drilled 
through the roof after 
removing the post for the 
luggage rack. An SO-239 
fitting was mounted in the 
post, and this allowed easy 
attachment of coax for the 
magnetic-mount antenna. 
The fitting was of the type 
which uses two nuts on the 
shell to mount it in a single 
hole rather than the type 
needing four mounting 
screws. The connector and 
hole through the roof were 
sealed with silicone sealer 
to guard against water 
leakage and chafing of the 
cable. A plastic cap covers 

SECOND CONNECTOR 

KEYWAY  

DISCARD PINS, SPACER, 
AND KNURLED RING 

DRILL 1/4 rn HOLE IN OUTER 
SHELL AND REMOVE BURRS 

I CLAMP TOGETHER AND SOLDER 
2 CONNECT CABLE 
3 FILL WITH SILICON RUBBER 
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the connector when it's not 
in use. I had to prune the 
coax to get the swr to an 
acceptable level. A large 
rubber boot for a battery 
clamp was used to protect 
the PL-259 against rain and 
snow. 
In order to make the 

antenna more pleasant, if 
that can ever be done for 
an XYL, it was decided to 
cover the magnetic mount 
with plastic tape which 
roughly matched the color 

of the car. A coat of clear 
lacquer spray was applied 
over the tape. Magnets 
were taped to the coax to 
minimize its movement 
along the roof, which 
could scuff the paint. The 
XYL, being extremely con-
siderate, agreed that the in-
stallation was perfectly ac-
ceptable—as long as the 
final approval could be 
handled over dinner at a 
nice restaurant. 
As far as the problem of 

the mobile mount scratch-
ing the rails, cabinet, and 
heat sink, I could find no 
solution other than to put 
plastic tape on the cabinet. 
This is the only flaw I have 
found with the 7400,and it 
was quite unexpected con-
sidering my favorable ex-
periences with my TS-520 
and TS-820. Nobody said 
mobile was easy on equip-
ment, so this is the price 
you pay. There are plans to 
house the fixed station 

power supply in a cabinet 
which will cover the 7400 
in such a way as to hide the 
scratches. 
I would appreciate hear-

ing from others concerning 
their experiences with the 
7400 and, more generally, 
with mobile operation to 
increase safety and ease of 
operation. This two meter 
installation is very en-
joyable to use and is still 
very exciting, even for a 
seasoned ham.M 

New Products 
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as well as very high speed 
clock and control in computers 
and other equipments. 
For additional information, 

contact Continental Special-
ties Corporation, 70 Fulton Ter-
race, New Haven CT 06509; 
(203)-624-3103. 

SENCORE OFFERS EASY-TO-
USE, INTERFERENCE-FREE 
1 GHZ FREQUENCY COUNTER 

—MODEL FC51 
A new, 1 GHz, all direct-

reading push-button frequency 
counter has been introduced by 
Sencore for measurements in 
the  newly  authorized 
806-947-MHz two-way com-
munication business and 
police band. .5 parts-per-million 
accuracy also enables testing 
to .FCC specifications in the 
902-928-MHz medical elec-
tronics and industrial scientific 
band, the 470-806-MHz UHF TV 

band, and the 947-952-MHz oral 
broadcast band. 

A 50-Ohm input is provided 
for communications measure-
ments from 10 MHz to 1 GHz at 
an average sensitivity of 100 
millivolts to assure a clean, 
interference-free signal pickup 
with either the supplied un-
tuned pickup loop or the sup-
plied adjustable antenna. An 
external, optional 30-dB wide-
band amplifier, Model WBA52, 
simply plugs into the 50-Ohm 
cable system to increase sen-
sitivity to 5 millivolts for 
troubleshooting low-level 
stages, measuring any com-
munication generator ac-
curacy, or for remote transmit-
ter documentation. The FC51 is 
powered by 115 volts ac or 
plugs into the 12-volt cigarette 
lighter of any vehicle for these 
remote checks. 

An easy-to-use crystal check 
is included as an integral part 
of the frequency counter be-

cause crystals are the first 
suspect when measurements 
are not to FCC specifications. 
The FC51's  highly-accurate 
10-MHz crystal clock oscillator 
is also buffered and brought 
out the back to serve as a check 
against WWV or to calibrate 
less accurate frequency 
counters or other equipment. 
The clock oscillator is plugged 
in and removable for exchange 
with the factory Service Depart-
ment for calibration purposes 
to assure no down time. The 
oscillator is also available for 
separate purchase. Price of the 
FC51 is $975. 
Sencore, 3200 Sencore Drive, 

Sioux  Falls  SD  5 710 7; 
(605)-339-0100. 

THREE NEW OSCILLO-
SCOPES FROM HICKOK 
Quick and easy setup and 

operation are the key features 
in a new line of push-button 
triggered oscilloscopes being 
introduced by the Hickok Elec-
trical Instrument Company. 
The line consists of three low-
priced models, all of which 
feature automatic triggering, 

color-coded front panels, and 
conveniently grouped controls 
that speed up and simplify 
operation. All three models are 
aimed at industrial, commer-
cial, and consumer service ap-
plications. The scopes are also 
suitable for cost-conscious 
production testing applica-
tions which usually do not re-
quire extremely wide band-
widths. 

The Model 532 at $995 (in-
cluding probes) is a dual-trace 
30-MHz scope with 11.7 ns rise 
time and a built-in delay line for 
leading edge viewing of fast 
rise time pulses. Among its 
many features is a full-time 4x 
expansion that allows any por-
tion of a pulse train up to 40 full 
divisions long to be viewed 
without the use of a multiplier. 
Well suited for logic and pulse 
circuit applications, it is capa-
ble of testing most digital logic 
circuits —including micro-
processors. 

The Model 517 is a dual trace 
15-MHz scope with 5 mV/cm 
sensitivity and reliable trigger-

Continued on page 63 
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This NEW MFJ Versa Tuner  • 
has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, built in balun. Up to 300 watts RF output. Matches everything 
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals, 
mobile whips, beams, balanced lines, coax lines. 

Transmitter matching 
capacitor.  208  pf. 
1000 volt spacing. 

Sets power range, 
300 and 30 watts 
Pull for SWR 

Meter reads SWR 
and RF watts in 
2 ranges. 

Efficient airwound induc-
tor gives more watts out 
and less losses. 

Antenna matching 
capacitor. 208 pf. 
1000 volt spacing. 

Only MFJ gives you this MFJ•94113 Versa 
Tuner II with all these features at this price: 
A SWR and dual range wattmeter (300 and 

30 watts full sca e) lets you measure RF 
Dower output for simplified tuning. 
An antenna switch lets you select 2 coax 

lines direct or thru tuner, random wire/balanced 
line, and tuner bypass for dummy load. 
A new efficient airwound inductor (12 po-

sitions) gives you less losses than a tapped 
toroid for more watts out. 
A 1:4 balun for balanced lines. 1000 volt 

capacitor spacing. Mounting brackets for mo-
bile installations (not shown). 
With the NEW MFJ Versa Tuner N you can 

run your full transceiver power output — up to 
300 watts RF power output — and match your 

..ke.° . 0  -  
/ 

ANTENNA SWITCH lets you select 2 
coax lines direct or thru tuner, wire/ba-
lanced line, dummy load. 

ransmitter to any feedline from 160 thru 10 
Meters whether you have coax cable, balanced 
line, or random wire 
You can tune out the SWR on your dipole, 

inverted vee, random wire, vertical, mobile 
whip, beam, quad, or whatever you have. 
You can even operate all bands with Just 

NEW, IMPROVED MFJ-9416 HAS . . . 
• More inductance for wider matching range 
• More flexible antenna switch 
• More sensitive meter for SWR measure-
ments down to 5 watts output 

one existing antenna. No need to put up sepa-
rate antennas for each band. 
Increase the usable bandwidth of your mo-

bile whip by tuning out the SWR from inside 
your car. Works great with all solid state rigs 
(like the Atlas) and with all tube type rigs. 
It travels well, too. Its ultra compact size 

8x2x6 inches fits easily in a small corner of 
your suitcase 
This beautiful little tuner is housed in a 

deluxe eggshell white Ten ,Tec enclosure with 
walnut grain sides. 
SO-239 coax connectors are provided for 

transmitter input and coax fed antennas. 
Quality five way binding posts are used for 

the balanced line inputs (2), random wire input 
(1), and ground (1). 

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED. 
NEW MFJ-945 HAS SWR AND DUAL RANGE 
WATTMETER. 

$7995 ; 19 9 ri! 
ia_ 00 

Same as MFJ 911B bet less 6 N ON antenna switch. 

NEW MFJ-944 HAS 6 POSITION ANTENNA 
SWITCH ON FRONT PANEL 

$7995„-J,L 
ooj 

Use Ss Irk641111 1.1 kss SWR/Wattnister 

NEW MFJ-943 MATCHES ALMOST ANYTHING 
FROM 1.8 THRU 30 MHz. 

$6995 
Same as MFJ 9418, less 

SWR/Wattmeter, antenna smtb:li, menial bilent 712x6 in 

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS. 
MFJ-901 VERSA TUNER MATCHES ANYTHING, 
1.8 THRU 30 MHz. 

$ 5 9951770  .4k, 
Ly 

Efficient 17 positron air inductor  

for more watts out Matches dipoles. vees. random wires, 

verticals, mobile whips, beams. balanced uses, coax  200 

watts OF, 1:1 Sal m 55216 In. 

MFJ-900 ECONO TUNER MATCHES COAX 
LINES/RANDOM WIRES. 

$499$ 
1%04-01   

Same as MFJ.901 but less baiun for balanced lines Tunes 
coax lines and random lines 

MFJ-16010 RANDOM WIRE TUNER FOR LONG 
WIRES. 

$3995  t'S" 
1 8 thru 30 MHz Up to 200 
watts OF output Matches high an low impedances  2 posl, 

bon inductor 50.239 connectors 2,314 inches. Matches 25 

to 200 ohms at 1.8 MHz Does n t tune coat kn. 

For Orders  Call toll-free 800-647-1800 
Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 
For technical infor mation, order/repair status, in Mississippi, outside continental USA, call 601-323-5869. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 
M FJ E NTE RPRISES . O. BOX 494  immmi   

PMISSISSIPPI STATE, MISSISSIPPI 39762 M52 



Billy L. Nielsen WB4A PC 
RI. 2, Box 253E 
Radcl,ff KY 40160 

Be A Surplus Survivor 
—don't get burned by a boat anchor 

After you have that new 
Novice ticket, you 

have to think about getting 
on the air. Having seen the 
prices of some of the new 
solid state equipment. I am 
going to offer another 
possible route for getting 
started. There are many in-
expensive allband rigs 

Bary Electronics Corp. 
512 Broadway 
New York NY 10012 

Fair Radio Sales Co., Inc. 
PO Box 1105 
Lima OH 45802 

Edlie Electronics, Inc. 
2700 Hempstead Turnpike 
Levittown NY 11756 

Slep Electronics Co. 
PO Box 100 
Otto NC 28763 

Selectronics 
1206 Napa Street 
Philadelphia PA 

available at a reasonable 
price in the surplus market. 
In addition to being in 
some cases very inexpen-
sive, the surplus gear also 
offers the new Novice a 
chance for actual hands-on 
experience. 
When I was first licensed 

as a Novice in 1958 as 

Gadgeteers Surplus Electronics, Inc. 
5300 Vine Street 
Cincinnati OH 45217 

G & G Radio Supply Company 
75-77 Leonard Street 
New York NY 10013 

Columbia Electronics Sales 
4365 West Pico Blvd. 
Los Angeles CA 

Arrow Sales-Chicago, Inc. 
2534 South Michigan Avenue 
Chicago IL 60616 

1, 2 

1, 2, 3 

1, 2, 3 

1, 2 

1, 2 

1, 2 

1, 2 

1, 2 

Table 1. Surplus dealers. Notes: 1 —equipment; 2—parts 
and components; 3—manuals and schematics. 

KNOCHF, my first transmit-
ter was built from parts of 
an old discarded television 
receiver. It consisted of a 
6AQ5 oscillator, a 6AQ5 
buffer, and a 6AQ5 final 
running a whopping ten 
Watts. Later, I acquired an 
807 and modified the final 
and the power supply to 
meet the voltage require-
ment. My receiver was a 
surplus ARC-5 for the forty 
meter band, to which I 
added a volume control, 
an on-off switch, and a bfo 
on-off switch. I had the 
receiver B + dropped 
down from the transmitter 
supply, controlled through 
a relay. 

I will never forget the 
thrill of my first Novice 
QS0. At that time, I was 
stationed near a small 
town in mid-Missouri, and 
my first contact was a ham 
in eastern Virginia. I think 
the biggest thrill was 
having the satisfaction of 
seeing the home-brew 
transmitter putting out a 
good clean signal. 

But enough of the past. 
Let's take a look at what is 
available in the surplus 
market today. The most 
popular, and the most con-
verted, is the old ARC-5 
equipment. There have 
been numerous articles 
written in amateur radio 
publications, so I will not 
go into any elaborate con-

versions. The ARC-5 sets 
are still available from 
surplus dealers at a price 
range of $18 to $20 for the 
receivers and $14 to $16 for 
the transmitters. An added 
extra is the use of an ARC-5 
for the station vfo, and the 
low-frequency receivers 
can be modified into 
Q-5ers. 

Another old favorite was 
the Navy TCS series of 
receivers and transmitters. 
Quite a few conversions 
have been written on both 
sections of this old set, 
both separately and as a 
complete station. A unit 
currently being advertised 
by Fair Radio Sales Com-
pany which shows promise 
for the more advanced 
builder/conversionist or ex-
perimenter is the RI-
380/AR or the old Collins 
Model 18S4 transceiver. 

I would like to point out 
one thing to beware of in 
selecting a piece of surplus 
equipment. Unless one has 
access to a 400-cycle 
power source, do not con-
sider any of the autotune 
units without being pre-
pared to perform some ex-
tensive modifications. 
Otherwise, the only thing 
to remember is that almost 
all of the military equip-
ment was designed to oper-
ate from a 24-volt dc 
source, and, in many cases, 
the high voltage supply 
was a separate unit. With a 

62 



few exceptions, the tube 
lineup consisted of a 
number of twelve-volt 
tubes in a series-parallel 
arrangement. A study of 
the set diagram will reveal 
whether or not six-volt 
tubes may be substituted 
and the heater string run 
from twelve volts. The 
plate, screen, and bias sup-
ply can be built from a 
discarded TV set. I have 
found many a discarded 
TV set which contained a 

good husky power trans-
former, as well as a choke 
and some tubes. It should 
be noticed that the TV 
power transformer was 
designed to furnish fila-
ment voltage for ten to fif-
teen tubes plus the high 
voltage for the various 
tubes. 
When converting sur-

plus equipment, it is 
always advisable to obtain 
and study thoroughly the 
schematic diagram. In this 

way, a better under-
standing of what is being 
done in the conversion is 
acquired. Although many 
of the original manuals 
have long been out of 
print, schematic diagrams 
of most of the useful sets 
are available from CQ 
Magazine as well as Editors 
and Engineers (Howard 
Sams and Co., Inc., In-
dianapolis IN). Back issues 
of CQ 73, and QST also 
have many schematics as 

well as conversion articles 
on just about anything wor-
thy of conversion. A list of 
some of the surplus dealers 
as well as sources for 
technical manuals is in-
cluded in Table 1 for your 
information. I will also 
make my library available 
for those who run into dif-
ficulty or need informa-
tion. Please include a self-
addressed stamped enve-
lope with your request. 
Happy hamming .• 

New Products   
from pagr? 60 

ing up to 30 MHz. Priced at $695 
(including probes), the Model 
517 features automatic selec-
tion of chopped or alternate 
operation in dual-trace mode 
depending on sweep speed 
selected. Complete with 
algebraic sum and difference 
capability as well as TV line 
and frame sync circuits, the 
Model 517 is ideal fcr TV, VCR, 
audio, and video maintenance 
and repair as well as design 

and troubleshooting of most 
digital logic circuits. 
The Model 515 offers most of 

the features of the Model 517 in 
a lower-priced ($495 including 
probe), single-trace version 
well suited to industrial and 
consumer servicing as well as 
laboratory and educational ap-
plications. TV sync separators 
are built in for easy locking to 
complex TV video waveforms 
at any sweep speed and, like 
the Model 517, it provides x-y 
operation for vectorscope 

Triplett's Model 3300 DVOM. 

measurements. 
Engineered and designed for 

fast, reliable operation with 
minimal training or familiariza-
tion, the new line of Hickok 
scopes is currently in stock at 
Hickok distributors throughout 
the country. 
The Hickok Electrical Instru-

ment Company, 10514 Dupont 
Ave., Cleveland OH 44108; 
(216)-541-8060. 

NEW MODEL 3300 HAND-SIZE 
31/2 DIGIT DVOM FROM 
TRIPLETT HAS BETTER 

READABILITY, ACCURACY, 
AND BATTERY LIFE 

The new 31/2  digit Model 3300 
digital VOM just introduced by 
the Triplett Corporation fea-
tures an easily read .3" high 
digit LED readout display with 
polarity indication, .5% ac-
curacy, and low power-Ohms 
The five-function, 22-range 
Model 3300 offers complete 
portability with precision 
measurement capability, and 
sells for only $175, complete 
with long-life nicad batteries 
and ac adapter/charger plus 
test probes with safety boots. 
It is only 3" wide by 5-3/8" 

long by 1-3/8" deep. Ideal for 
test bench or field use, for cir-
cuit testing, design work, pro-
duction line checks, industrial 
maintenance, and general-pur-
pose applications. 
A snap-in Battery-PacTM with 

the nicad batteries and ac 
adapter/charger recharges 
separately or within the tester. 
The Triplett Model 3300 is a 

safety-conscious design with 
no exposed metal parts and it 
includes a high energy 2 A, 600 
V fuse for ample overload pro-
tection. A fused probe provides 
for both high-energy and 
normal-use circuit protection. 
The molded gray high impact 
thermoplastic case with a non-
slip finger tread finish offers 
structural  strength,  light 
weight, and professional in-
strumentation styling. 
Overrange is indicated by a 

blinking display and a low-
battery warning is included. Dc 
polarity is automatic with in-
dication directly on the readout 
display. 
Single-selector switch ranges 

include: .2-600 V dc; .2-600 V ac 
(60 Hz) with 10 megohm/100 
picofarad input impedance on 
all ac ranges; Low-Power (200 
mV FS) 0-2 megohms with zero 
adjust for lead resistance; Hi-
Power (2 V FS) 0-20 megohms; 
ac and dc milliammeter reads 
0-200 mA. Typical dc accuracy 
is .5% of reading. 
Full details on the new Model 

3300 DVOM and its complete 
line of accessories may be ob-
tained by contacting Triplett 
Corporation,  Bluffton  OH 
45817; (419)-358-5015. 

NEW MOBILE DISGUISE 
ANTENNAS AVAILABLE 

FROM ANTENNA 
INCORPORATED 

Antenna Incorporated has in-
troduced a new line of Mobile 
Disguise Antennas that are 
visually indistinguishable from 
standard broadcast antennas. 
These antennas are for the 
growing land mobile two-way 
business radio market. 
The Mobile Disguise Anten-

nas are available in two mount-
ing configurations: Ford style 
or standard universal cowl 
mount, for either the single 
band or combination AM/FM 
land mobile models. A special 
matching harness is included 
with either model. 
Offered in three frequency 

ranges, 25-54 MHz, 130-174 
MHz, and 406-512 MHz, the 
Disguise Antennas are factory 
tuned to the frequency the 
customer specifies. Maximum 
power is over 150 Watts for the 
single-band model, or 100 
Watts for the combination 
AM/FM land mobile model. The 
radiation pattern is essentially 
omnidirectional, dependent on 

Continued on page 71 
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Tracking 
the Wild Turkey 

DF tips 

Mike Naruta WA8BHR 
4466 Burtch Rd. 

North Street MI 48049 

How would you like to 
find that repeater 

jammer? Maybe you're in a 
small boat. The compass 
tells you in which direction 
you are pointing, but not 

Why not try out this strange-looking direction-finding 
device? 

your location. Perhaps you 
want to reject stations 
from one direction and 
listen to another direction. 
Or maybe you just want to 
know if that transmitter is 
really where he says he is. 
How do you do it? 
Well, the simplest type 

of directional system is 
using a directional anten-
na. The half-wave dipole 
antenna has rather broad 
peaks. See Fig. 1. The 

secret in using directional 
antennas for direction-
finding is not using the 
peak response, but rather 
the nulls. It is much easier 
to hear the difference be-
tween a small signal and no 
signal than it is between a 
large signal and a larger 
signal. 
A better antenna would 

be the common "loop" 
antenna.  If the  cir-
cumference of the loop is 
about one wavelength, the 
pattern is similar to the 
dipole: The peaks are per-
pendicular to the plane of 
the loop. If the loop is a 
small part of a wavelength, 
the pattern changes: The 
loop's strongest reception 

is in the direction of the 
plane of the loop. See Fig. 
2. This occurs because the 
antenna operates on the 
difference in strengths be-
tween one side of the loop 
and the other. 
The loop antenna can be 

improved with the addition 
of a ferrite core, as is used 
in the common pocket 
transistor radio. The basic 
broadcast transistor radio 
is a very sensitive direc-
tion-finding device. At one 
New Year's Eve party, my 
friends had a transmitter 
hunt using pocket BC 
radios. The technician of 
the group had built a very 
small oscillator, less than 
half a cubic inch. We took 
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turns hiding the oscillator 
and tracking it down with 
the radios. It didn't take 
long to find the oscillator 
in the most unlikely places, 
and it was great tun. 

Many years ago, some 
guy didn't like turning the 
loop around constantly, so 
he figured out a way to 
motorize it. By taking the 
output of the receiver, 
amplifying it, and feeding 
it to a motor connected to 
the loop, the loop would 
keep turning until the 
signal dropped off, at the 
null. If you added some 
kind of position-indicating 
device to the antenna, such 
as a senslyn, the antenna 
could be quite a distance 
from the operator. 

There is a problem with 
this system. The loop 
antenna is bidirectional, a 
figure eight pattern. That 
means there are two peaks 
and two nulls which it can 
lock onto. However, by 
adding another antenna, a 
vertical this time, and com-
bining the signals properly, 
a cardioid pattern with one 
sharp null is produced. See 
Fig. 3. Now our system 
automatically points in the 
proper direction and in-
dicates where the station 
is. Indeed, ADF (Automatic 
Direction-Finding)  or 
"Radio Compass" has been 
used on aircraft and ships 
for many years. 

If you don't want a loop 
antenna spinning around 

FALSE BEARING 

Fig. 3. 

outside the aircraft, the 
loop can be brought inside 
and fooled into thinking it 
is still outside. A goniome-
ter is a set of fixed loops 
that receives the signal and 
brings it inside the instru-
ment. Inside, another loop 
responds just as if it were 
outside. See Fig. 4. The in-
strument and leads must 
be well shielded. Just 
attach a pointer to the 
movable coil and you have 
only one moving element. 
Used primarily for 90 to 
1800 kHz, it provides a 
good system for indicating 
the direction of a station. 
You can fly "to" a station 
or "away from" a station. 
To find your position, or 
the position of a transmit-
ter, you need another "fix." 
See Fig. 5. 
Another aircraft naviga-

tion system is VOR. It 
stands for VHF Omni 
Range and is transmitted 
from 108 to 118 MHz. To 
get an idea of how VOR 
works, try visualizing a 
lighthouse. Picture the 
beam as it sweeps around. 
Imagine that whenever the 
light beam points exactly 
north, the lighthouse 
sounds its foghorn. If you 
were on a boat, and you 
knew the time it took the 
beam to go around com-
pletely, you could deter-
mine which direction you 
were from the lighthouse 
just by waiting until the 
foghorn sounded and 
counting the time until you 
saw the flash of the light. 
See Fig. 6. This is just how it 
works in VOR. The signal is 
transmitted as if it were 
rotating very fast. An om-
nidirectional pulse is 
transmitted when the 

TRUE  BEARING 

beam is pointing north. A 
VOR navigation receiver 
times the interval between 
the sync pulse and the 
reception of the "search-
light" beam. This system 
tells the pilot which "radi-
al" he is on. Note the dif-
ference between ADF and 
VOR: ADF tells the pilot 
which direction the station 
is with respect to his craft. 
VOR tells the pilot which 
direction he is with respect 
to the station. 
Another method of find-

ing yourself is loran. If we 
know that two stations 
transmit a pulse at the 
same time, we can time the 
difference between their 
arrival times at our loca-
tion, thereby learning our 
relative position between 
the two stations. If we 
receive the pulses from the 
two stations at exactly the 
same time, we know that 
we are equally distant from 
both stations. See Fig. 7, 
ship X. If we find station A's 
pulse arriving before sta-
tion B's, we know that 
we're somewhere between 
the centerline and station 
A. See Fig. 7, ship Y. By 
using at least three loran 
stations (see Fig. 8), we can 
find our position. Like 
VOR, loran tells us our 
position, but not what 
direction we are facing. 
Loran operates on four fre-
quencies, 1750, 1850, 1900, 
and  1 950  kHz,  with 
40-microsecond pulses oc-
curring about 25 times 
each second. It's quite a 
racket, as anyone who has 
listened to the 160 meter 
band can tell you. 
Somewhat similar to 

loran is the omega system. 
Orginally designed as an 

FIXED LOOP 2 

F XED LOOP I 

COIL I  4 COIL 2 

',CONNECTING  CABLE 

RECEIVER 
INPUT 

MOVABLE  COIL 
WITH  POINTER 

Fig. 4. 

ocean locating system, 
omega uses the VLF band 
(10 to 14 kHz). With only 
eight stations and the ad-
vantage of VLF, it covers 
the world. Using a nice, 
long wavelength, omega 
devices analyze the phase 
difference of signals being 
received. 
The military uses "sta-

tionary" satellites for a 
high band position-finding 
system. The receiver is very 
accurate. You can march 
around the world with a lit-
tle box on your back, 
always knowing exactly 
where you are. 

If you would like to ex-
periment with direction-
finding, try out a loop 
antenna. They are not hard 
to make. Just make sure 
that with a shielded loop, 
you don't close the 
shielding entirely; leave a 
small gap at the top or you 
won't hear anything. A 
shielded loop reduces elec-
trostatic noise and in-
creases accuracy. When 
using the loop for receiv-
ing, you may find it more 
convenient to tune the null 
to reduce QRM from an-
other station, rather than 
try to peak on the desired 
station. 

On VHF you might want 
to try a quad antenna. I 
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TRANSMITTER A 

Fig. 5. 

saw a folding quad for 2 
meter T-hunts made from a 
TV antenna. The foldout 
elements are used for 
horizontal spreaders, with 
fixed vertical spreaders fit-
ted into holes drilled in the 
boom. 
For transmitter hunts, 

the loop is pretty slow. If 
you are trying to locate a 
repeater kerchunker, in the 
second or two it takes you 
to rotate the loop, he is 
gone. While working at a 
business radio shop in 
California, they were 
having trouble with their 
radios disappearing from 
customers' vehicles. After 
the theft, the customers 
would be hit with all sorts 
of jamming. The solution 
was the strange-looking 
device shown in the photo. 
The big circular plate is 
aluminum. Two quarter-
wave vertical antennas are 
exactly 1/2 of a wavelength 
apart. This gives a figure 
eight with sharp nulls. To 
catch the short transmis-

LINE OF  T'S 
POSSIBLE POSITION 

TRANSMITTER  B 

sions, the disk is spun 
about three times a second 
by an electric motor on the 
frame below. The feedline 
from the antenna array 
runs down a water pipe 
shaft, terminating in a BNC 
connector, but the outer 
shell is not tightened, pro-
viding an excellent rotating 
contact. 
At the edge of the disk is 

a block with a small 
magnet. On the plywood 
base under the path of the 
magnet is a reed relay. 
When the magnet passes 
the reed relay, it closes to 
give a reference pulse in-
dicating that the antenna is 
pointing straight ahead. 
Now the clever part. Using 
an oscilloscope, the ver-
tical amplifier is fed from 
the receiver just before the 
limiter. The horizontal 
sweep is set to approx-
imately the amount of time 
it takes the disk to make 
one revolution. The reed 
relay sets off the sync cir-
cuit. On the scope display, 
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Fig. 6. 

the null is a dip in the trace. 
If the null occurs right at 
the start of the trace, you 
know the source is directly 
ahead. If the null is one 
quarter of the horizontal 
distance across the trace, 
the transmitter is to the 
right or left of you. Since 
the array is revolving so 
fast, it only takes a fraction 
of a second to get a bear-
ing. In the time it takes to 
key up the repeater, you 
can get a fix on the 
transmitter. (Don't forget 
to do your transmitter 
hunting on the input fre-
quency of the repeater.) 
If you don't want to 

YOU SEE 
THE LIGHT 

build it yourself, manufac-
turers offer ready-built 
direction-finders. L-Tronics 
of Santa Barbara CA has 
several models, starting in 
the $135 price class. 
There are other forms of 

direction-finding and posi-
tion-locating. Remember, 
direction-finding usually 
depends on some type of 
antenna array. Position la 
cation can use direction-
f inding techniques, but 
often examines some char-
acteristic of transmitted 
signal. You can start out in 
direction-finding with just 
a simple loop antenna. 
Give it a try. It's fun.M 
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The HEATHKIT HW-8 
it works the world on a couple of watts! 

In 1977 Norm North, WA1D3R, was assigned to Thule, 
Greenland. With him went his Heath HW-7, a dipole an-
tenna, and a goal... work all 50 states! 

Norm failed! But what he did accomplish in three months' 
time, with his HW-7 and the call OX5AB, is nothing short 
of amazing! Worked: 41 states, 30 countries, including a 
PY4 in Belo Horizonte, Brazil, and First Place, High-Band 
CW Greenland, in the '77 ARRL International DX Compe-
tition! Quite a record! 

In Norm's words: "I honestly believe that I could have 
worked all states and perhaps DXCC if I had stayed in the 
Arctic a bit longer. This is quite a tribute to that little rig..." 

We'd agree, and we bet Norm would have done even bet-
ter had he been using a new Heath HW-8! Why? Because 
our engineers felt they could give you a much finer QRP 
rig than the HW-7. One with better sensitivity, lower hum 
and noise figures, an RF gain control, sharper preselector, 
switchable selectivity, more bands to operate, and even a 
bit more power! 

They succeeded in a big way! And the result of their 
efforts is a truly superb CW transceiver for the QRP 
operator that costs just $129.95*... the Heathkit HW-8! 

Why don't you take up the challenge? Build an HW-8 kit, then 
join the growing ranks of outstanding QRP operators, like 
Norm, who are proving you really can work the World on a 
couple of watts! 
• Price is mail order, F.O.B. Benton Harbor, MI. Prices and specifications submot to 
change without notice. 

Catalogs also available at the 50 Heathkit Electronic 
Centers coast-to-coast (units of Schlumberger Products 
Corp.) where Heathkit products are displayed, sold. 
and serviced Retail prices on some products may be 
slightly higher. See your phone book white pages. 

FREE Heathkit Catalog 
— .. .. = =1 M =1 - - - =1.1 

HEATH 

Schlumberger 

Heath Company 
Dept. 011-450  H5 
Benton Harbor, 
MI 49022 

Gentlemen, please send me my free Heathkit Catalog 
I am not on your mailing list 

Name 
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AM-375 

irr7t7eTri 

State 

Zip 

V 
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William Vissers K4KI 
1245 S. Orlando Ave. 
Cocoa Beach FL 32931 

High Q Antennas 
stop worrying about swr 

W hen a friend of mine 
once  proudly  told 

me that his ordinary eighty 
meter dipole had a band-edge 
swr of about 1.8:1, instead of 
congratulating him, I said, 
"Oh, isn't that too bad." 
Well, he almost flipped. But 
after we started to talk a bit 
about  antenna  losses,  his 
pride turned to consterna-
tion. Actually, his antenna 
was an inverted V, quite low, 
with the ends about seven 
feet from the ground. There 
were enough trees and bushes 
nearby  to provide  losses. 
And, in addition, the ground 
was sandy, so there were 
losses from that, too. 
When the same antenna 

was later relocated with a 
better overall height, without 
nearby trees and bushes, sure, 
his swr went up, but so did 
the overall antenna perfor-
mance. 
Although I am in favor of 

special antennas, such as the 
parallel stub double bazooka, 
discones, bow ties, and others 
that can lower swr because of 
their basic broadband charac-
teristics, I am concerned at 

low swr in an ordinary dipole. 
It generally means high losses. 
So take a good look at lossy 
objects near your antenna 
that might be causing prob-
lems. Although any object 
near an antenna can induce 
both resistive losses and a 
change in the antenna reac-
tance and Q, to simplify 
thinking, I will disregard such 
changes in reactance for two 
reasons. First, a change in 
antenna reactance is not a 
power loss, and, second, it 
would be almost impossible 
to  predict such reactance 
changes in an amateur anten-
na system. 
And that is why I thought 

it would be both interesting 
and useful to expand some 
basic antenna theory into a 
presentation that will relate 
antenna resistance, Q, and 
swr. The graphical presenta-
tion allows for easy under-
standing without having to 
delve through pages and pages 
of complicated mathematics 
that too often obscure what 
one is really trying to say. 
Radio amateurs come from 
all walks of life, and the high 

mathematics of the specialist 
can and always should be 
boiled down to a level where 
they are easily understood by 
all of us. 
Now that I've decried high 

math, and also to prove my 
point, I'll show how simple, 
easily understood and ex-
plained calculations will be 
used for those who want to 
do a bit of figuring on their 
own.  Specific  calculations 
will be shown for those who 
have rf bridges and would like 
to translate their measure-
ments into useful informa-
tion.  My calculations will 
show rf bridge measurements 
can easily be translated into 
swr and Q. And, by showing 
how the curves were derived, 
you should understand them 
a bit better. 

Conditions and Stipulations 

In order to keep the basic 
math and concepts as simple 
as possible and yet not lose 
the overall concept of the 
presentation, the following 
conditions and stipulations 
are made. 
1. A basic eighty meter 

dipole, resonant at 3.75 MHz, 
will be used as reference. Its 
characteristics will  be de-
scribed as a simple series 
circuit with R being the an-
tenna resistance at resonance. 
The antenna inductive reac-
tance will be shown as X1, 
and the capacitive reactance 
will be shown as Xc. 

2. It will be assumed that 
the antenna resonant resis-
tance will stay the same over 
the entire band. It does vary 
to some degree, but this 
assumption is quite common 
in simplified antenna analysis. 

3. The swr values will be 
shown for the band-end con-
dition of 3.5 MHz. The values 
of swr at 4.0 MHz, if calcu-
lated, would be found to be 
slightly lower, but this in no 
way invalidates the aim of 
understanding concepts. 

4. Q is designated as an-
tenna  inductive  reac tance 
divided by antenna resistance 
at the resonant frequency, 
which, as I said, was chosen 
to be 3.75 MHz. 

5. A feedline impedance 
of fifty Ohms will be used for 
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the Q curves, Q equals 5 to Q 
equals 25, shown. Fifty Ohms 
was chosen, as that is the 
value of feedline impedance 
used by most amateurs. How-
ever, an additional curve will 
be shown for a specific stipu-
lated antenna to show how 
swr can vary with feedline 
impedance for a given aerial. 
The specific antenna will be 
the same as the one chosen 
for the calculations, namely 
one of 44 Ohms resistance 
with a Q of 15, which means 
an antenna with a resistance 
of 44 Ohms and a capacitive 
reactance of 91 Ohms at 3.5 
MHz. By using a specific an-
tenna with numerical values, 
it will be very simple to show 
how rf bridge antenna mea-
surements can be translated 
into swr and Q later on. 

Losses and Swr 

If you could conveniently 
neglect antenna losses, you 
would realize that a low swr 
antenna has several advan-
tages. Low swr means that 
the loss in your feedline is a 
bit less for the same power 
transmitted at a high swr. 
Low antenna swr also means 
that it is much easier to 
match your transmitter which 
is designed for a 50-Ohm load 
into your 50-Ohm antenna 
feed system. And, if your 
transmitter does not have 
good matching capability at 
high swr loads, this can mean, 
in some cases, lowered equip-
ment efficiency. And, also, a 

100 

high swr can cause excessive 
voltages and currents to be 
developed  in your  trans-
mitter. So low swr does have 
advantages. But, if your low 
swr is obtained by a lossy 
antenna system, you haven't 
gained anything.  You are 
actually losing some of your 
power to trees, bushes, roofs, 
or what have you. So low swr 
isn't always the blessing you 
might have thought it to be. 
You know that Q in a 

tuned series circuit is both a 
figure of merit and also a 
function of selectivity. Also, 
briefly, the lower the Q, the 
less the selectivity. If you 
think of the Q of an antenna 
circuit, you realize that the 
antenna resistance is not just 
a loss resistance. The antenna 
resistance is made up of two 
components:  a radiation 
resistance, which is desirable, 
and a loss resistance, which is 
undesirable.  Like a tuned 
circuit, the lower the resis-
tance, the higher the Q, and 
the higher the Q, the higher 
the selectivity. High selec-
tivity means a high swr. So 
basically, the higher the Q, 
the higher the swr. And, all 
things being equal, the higher 
the Q, the less your losses, and 
the more efficient your an-
tenna is. Antenna losses from 
outside sources are coupled 
into your antenna just like 
the resistance that can be 
coupled into a tuned circuit. 
Although complicated engi-
neering  measurements and 
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calculations can be used to 
differentiate between useful 
radiation resistance and use-
less loss resistance, such an 
analysis is far beyond the 
scope of this article. To 
emphasize the desirability of 
keeping losses down, don't 
worry about a high swr. It 
means that, if your antenna 
resonates properly at your 
center frequency, your band-
end swr just shouldn't worry 
you. But if it's low, you had 
better start looking at what 
the causes are. 

The Graphs 

And now to look at what 
the curves tell. Fig. 1 is a plot 
of antenna resistance versus 
swr for five different values 
of Q. The curves are shown 
for the band end of 3.5 MHz. 
One  thing  is immediately 
apparent — the lower the Q, 
the lower the swr, and the 
higher the antenna losses. 
You also see that, for a 
specific value of antenna Q, 
there is one value of antenna 
resistance  that  gives  the 
lowest possible value of swr. 
And you also see that two 
different  antennas  both 
having the same value of Q 
can have differing values of 
swr. To show this point, I'll 
pick off some values from the 
Q-equals-15  curve.  At an 
antenna  resistance  of  44 
Ohms, you have an swr of 
5.6:1. But, if the antenna 
resistance  drops  to 21.75 
Ohms,  the swr drops to 

0.20 

0.15 

0.10 

0.5 

175  200  225  250 

3 5 MHz 

4.38:1. If the antenna resis-
tance was to drop even lower, 
the swr would increase. 
Although the factors of Q 

and antenna resistance are 
not readily controllable in an 
ordinary dipole antenna, it 
clearly shows that differing 
antenna systems can show 
differing values of swr. In 
addition,  you  know  that 
ant enna  resistance  among 
other  things is dependent 
upon height. This is why it is 
impossible to make any broad 
generalizations  about  swr. 
That's all the more reason it 
should be more thoroughly 
understood. 
On Fig. 1, you can, as a 

matter of interest, connect 
the points of minimum swr 
for the various Q curves and 
see how minimum swr relates 
to Q and antenna resistance. 
As a further interesting item, 
I'll say now and later show 
that, at all of these points of 
minimum swr, the antenna 
impedance at the band end of 
3.5 MHz is fifty Ohms. And 
this value of impedance is the 
same numerical value of the 
feedline which I had estab-
lished as fifty Ohms as the 
reference. But it is very neces-
sary to say numerical value, 
as the antenna impedance, as 
you shall see, is a complex 
quantity made of resistance 
and reactance. It is only at 
the resonant frequency that 
the antenna ever looks like a 
pure resistance. 
If, for example, you took 
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the point of minimum swr on 
the Q-equals-15 curve and 
measured the impedance at 
3.5 MHz, you would find it 
to be equal to R equals 21.75 
Ohms and  X equals 45.1 
Ohms capacitive reactance. 
The absolute value of the 
impedance Z e uals: 

R + X2 equals  

N/21.752 + 45.1 2 
equals 50 Ohms impedance. 
And you would find that the 
swr at this impedance would 
be 4.38:1. To show this rela-
tionship even more clearly, 
Table 1 indicates all of the 
relevant data for different 
values of Q. Fig. 2 shows a 
plot of antenna impedance Z 
versus swr for the Q curves. 
The curves of Fig. 2 and 

the data of Table 1 tell that, 
even though the impedance is 
fifty Ohms for the minimum 
value of swr, you have to 
think about the resistance 
and reactance values rather 
than just the impedance Z. At 
the low swr, low 0, the an-
tenna has a predominantly 
resistive component. At the 

600 

high Q-curve, the antenna is 
predominantly  reactive.  It 
also tells that, if you want to 
make any meaningful antenna 
measurements, you will need 
a bridge that can measure 
both R and X. A bridge that 
will only measure the abso-
lute quantity Z can very 
easily lead to erroneous con-
clusions. But simple rf bridges 
to measure R and X can be 
easily built or obtained com-
mercially. There is nothing 
more conducive to learning 
about antennas than making 
your own measurements and 
calculations and analyzing the 
results. 

Conclusions 

The  curves  themselves 
show the various interrela-
tionships between Q, swr, and 
antenna resistance along with 
the concept of a minimum 
swr. It is now clear that a low 
swr on an ordinary dipole 
means a lossy antenna sys-
tem, and also that a low swr 
is really not something to be 
proud of. A high-Q antenna 

R  X  0  SWF  Z 

10  48.99  35.47  9.90  50 
15  47.70  23.03  6.51  50 
20  45.825  16.59  4.79  50 
25  43.3  12.54  3.73  50 
30  40  9.65  3.00  50 
35  35.71  7.38  2.45  50 
40  30  5.43  2.00  50 
45  21.79  3.50  1.60  50 

Table 1. This table shows minimum swr values of different 
antennas of varying Q at the band edge of 3.5 MHz. It 
indicates how widely the values of X and R can vary, even 
though the impedance looking into the feedline antenna 
system is 50 Ohms (complex impedance) in each case 
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44 
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would be far more praise-
worthy. Get off the low swr 
kick,  and  think  about 
high Q and antenna effi-
ciency. You'll find it pays 
off. High swr can be handled 
by means of a simple antenna 
coupler or matchbox, if your 
transmitter doesn't load out 
properly without one. Or, as I 
mentioned, specialized anten-
nas designed to give broad-
band performance, such as 
the  parallel  stub  double 
bazooka (August, 1977, 73 
Magazine), the discone, or the 
bow tie, can be utilized. The 
curve of Fig. 3 is important in 
that it shows the relationship 
of swr to feedline impedance 
for a specific antenna. The 
antenna values chosen are 44 
Ohms resistance and a Q of 
15. This means a band-end 
impedance of 44 Ohms resis-
tance and 91 Ohms capacitive 
reactance at 3.5 MHz. You 
see that, at a feedline imped-
ance of fifty Ohms, the swr is 
5.6:1.  But,  if a feedline 
impedance of 600 Ohms is 
used, the swr goes up to 
13.95:1. And yet the antenna 
is the same in both cases. This 
shows one other variable that 
can affect your swr value. 
It is hoped that these 

observations will lead to a 
better understanding of why 
a dipole often acts as it does 
and also that they will en-
courage the experimentation 
that is really a fun thing in 
our fascinating hobby of ama-
teur radio. 

Calculations 

Let's first draw a simple 
dipole antenna at resonance 
at 3.75 MHz and represent it 
as the series circuit of Fig. 4. 
If you assume a resistance of 
44 Ohms and a Q of 15, it is 
easy to calculate the induc-
tive and capacitive reactance 
in Ohms: X1 = Xc = Q•R = 
(15)(44) = 660 Ohms. 
Now, if you tune the 

antenna to 3.5 MHz, the 

X, 
91 OHMS 

44 OHMS 
Ann  )1-

Fig. S. 

inductive  reactance  will 
decrease to: X1  (660) (3.5 
MHz/3.75 MHz) = 616 Ohms. 
And the capacitive reac-

tance will increase to: Xc = 
(660) (3.75 MHz/3.5 MHz) = 
707 Ohms. 
And the difference equals: 

707 - 616 = 91 Ohms capaci-
tive reactance. 
So the antenna at 3.5 MHz 

will look like Fig. 5. 
The  absolute  value of 

antenna impedance will be 
equal to Z: 

Z = FN/77 -i- X2  N/442 + 912 

= 101 Ohms. 

The swr is calculated from 
the basic equation: swr = (IZa 

+ Zcl + IZa - Zcl) / (IZa + Zcl 
- IZa - Zcl), where Za is the 
antenna impedance and Zc is 
the feedline impedance. The 
notation LI actually means 
N/R 2 + X2 as you shall see 
when you put actual numeri-
cal figures in. The specific 
value of antenna impedance 
will be: Za = 44R and 91x. I 
have identified the four parts 
of the swr equation as (1), 
(2), (3), and (4), as follows, 
to  make  the  calculations 
easy: (1) IZa + Zcl; (2) IZa 
Zcl; (3) IZa + Zcl; and (4) 
IZa - Zcl. So (1) equals Za + 
Zc, and Zc, the feedline, is 
50R. (1) of the swr equation 
= 144R - 91x + 5OR 1 =194R 
- 91 XI.  This equals 

N/942 + 91 2 = 130.8. 
And, also, (1) equals (3). 
Now, if you put in figures 

for items (2) and (4) of the 
swr equation, you see that (2) 
= (4) = 1Za - Zcl = 1(44R - 
91 x) - 5OR 1 = 1 -6R - 91X1. 
Evaluating, you see that this 
equals N/62 + 91 2, which 
equals 91.2 = (2) = (4). 
Now, putting (1), (2), (3), 

and (4) in the swr equation 
together, you see that swr = 

1(1) + (2)1/1(3) - (4)1 = 
(130.8 + 91.2)/(130.8 - 91.2) 
= 222/39.6 = swr = 5.6 at 3.5 
MHz. 
So you see that it really 

isn't difficult to calculate swr 
if you know the resistance 
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and reactance of your anten-
na at 3.5 MHz and know 
what your feedline imped-
ance is. 
The only remaining thing 

to do is to show how you can 
calculate the antenna Q. To 
simplify things, you will have 
supposedly  measured  the 
antenna  resistance  as 44 
Ohms and its reactance as 91 
Ohms at 3.5 MHz. By means 
of the easily derived equation 
below, you can, with this 
information, determine the 
reactance of the antenna at 

resonance. The equation is as 
follows: Xi at 3.75 MHz = 
(X3.5)  (3.5  MHz)  (3.75 
MHz)] / [(3.75 MHz + 3.5 
MHz)  (3.75  MHz  - 3.5 
MHz)]. 
So X1 at resonance = (91) 

(3.5) (3.75) / (7.25) (.25) = 
660 Ohms. 
Knowing that, Q =  /R = 

660/44 = 15 = antenna Q. 
So you see that, with the 

information given, it will be 
readily simple to calculate 
swr and antenna Q if you 
know the measured values of 

R and X. 
This article has not taken 

into account line losses, as 
this would perhaps compli-
cate the general approach 
desired.  But  briefly,  line 
losses will decrease both swr 
and Q values calculated. It is 
realized that some of the 
calculations can be done by 
means of Smith charts. How-
ever, as simple hand calcu-
lators are almost in common 
use by all amateurs, I felt that 
the approach used here would 
show how to actually do 

calculations, instead of teach-
ing the specialized approach 
of the Smith charts. And, 
lastly, very  few amateurs 
actually have Smith charts in 
their possession. As the calcu-
lations are of value only to 
those amateurs who have rf 
bridges, I felt that the general 
approach would give the most 
information to most amateurs 
reading this article. Math is 
only essential for those who 
actually are going to use it. It 
is not necessary to under-
stand general principles. • 

New Products 
from page 63 

vehicle and mounti n location. 
VSWR is 1.5:1 or less. 

The antennas feature 32" 
whips made of permanent set, 
impact  resistant  17-7PH 
stainless steel. High-quality 17' 
coaxial cables with matching 
Vansformers and PL-259 con-
nectors are used to ensure 
dependable performance. All 
antenna connections are 
solderless. In-line cable con-
nectors are provided on AM/FM 
models for easier installation 
and routing through openings 
as small as 3/8". 

For further information on 
tole new Mobile Disguise Anten-
nas for land mobile applica-
tions, contact Antenna Incor-
porated, 26301 Richmond 
Road, Cleveland OH 44146; 
(216)-464-7075. 

INTEGRATED CW MESSAGE 
MEMORY MATCHES 8043/4 

KEYERS 
A one-chip message memory 

control IC has been introduced 
by Curtis Electro Devices. 
Called the 8047, this 28-pin 
CMOS device requires only a 
2102 (1K x 1 RAM) or equivalent 
memory IC plus an 8043/8044 or 
equivalent keyer to provide a 
program set of four 32-char-
acter CW messages. Features 
include variable pause repeat 
and automatic "end-of-mes-
sage" reset. 
A unique "instant-start" 

(non-freerunning) message 
load system allows easy and 
accurate message insertion 
with complete freedom of 
"pause" and "stop" placement. 
Additional 2102s can be added 
for almost unlimited memory 
storage (message length or 
quantity). 
The 8047 operates from 5 V 

dc and draws less than 10 mA 
of current. It is priced at $39.95 
in quantities of one. An 8047-1 
kit, containing the 8047, 
sockets, PCB, 2102 memory, 
and manual, is priced at $69.95. 
For additional information, 

contact Curtis Electro Devices, 
Inc., Box 4090, Mountain View 
CA 94040; (415)-964-3136. 

NEW BUDGET-PRICED 
POWER SUPPLY FROM STACO 
Staco, Incorporated, of 

Dayton, Ohio, a manufacturer 
of variable ac voltage controls 
and dc power supplies for 
mobile electronic equipment, 
announces the introduction of 
a new budget-priced filtered 
power supply. 
Staco's Model FPS-4 Filtered 

Power Supply provides an 
economical answer for oper-
ating CB radios, stereos, tape 
decks, and other automotive 
equipment in the home, shop, 
or office. 
The Model FPS-4 operates on 

a 120 volt ac, 60 Hz input, and 
provides 12-volt dc output at 5.5 
Amps surge, 4 Amp continuous 
duty. 

The Model FPS-4 features 
automatic overload and short-
circuit protection. The ven-
tilated steel housing is clad 
with black and white vinyl. Bot-
tom pads are also vinyl covered 
to prevent scratches or mars on 
furniture. 
Each unit is complete with in-

put power cord, on-off switch, 
pilot light, and operating in-
structions. A terminal board on 
the rear of the unit provides 
easy-to-make output connec-
tions. The Staco Model FPS-4 is 
backed by a 90-Day Limited 
Warranty. For more informa-
tion, contact Staco, Incor-
porated, 301 Gaddis Boulevard, 
Dayton OH 45403. 

NEW VIZ RELAY-PROTECTED 
100,000QN 

VOM IS HALF THE PRICE OF 
COMPETITIVE UNITS 

VIZ Test Instruments Group 
of VIZ Mfg. Co. has added a 
new high-quality, moderately-
priced VOM to its line of elec-
tronic test instruments. 
The WV-520B general pur-

Continued on page 73 

The Curtis 8047 CW message memory. Staco's FPS-4 power supply. 
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Don Meredith W6LTV 
P.O. Box 3081 
Ventura CA 93003 

When In Doubt, 
Improvise! 

—adding TT convenience to your HT-144E3 

fter being bitten by the 
2m FM bug, I decided 

the only antidote was to go as 
inexpensively as possible on 
the 2m band. 
I purchased an HT-144B 

from VHF Engineering and 

Fig.  1. Exploded view 
bezel assembly. 

spent one weekend assem-
bling the kit. The instructions 
were very explicit and clear. 
Except for one error (cockpit 
trouble), the unit performed 
very well. 

Then, of course, the inevi-
table followed: I had to have 
a telephone  touchtoneTm 
pad. After considering a num-
ber of possibilities, I finally 
settled on a unit from Data 
Signal. The unit was their 
SME style "C" model with 
12 characters. 

This unit uses a tactile 
plastic pad and is very thin. 
(In fact, it looked so fragile, I 
considered returning it, as it 
had no mounting bezel. After 
writing Data Signal and learn-
ing that they wanted a 10% 
restocking charge, I decided 
to keep it. I was assured by 
them that, in spite of its 
appearance, it was very dur-
able and reliable.) 
I tried to use acoustic cou-

pling in my first attempt, but 
there was considerable distor-
tion present both on the air 
and on the scope. Rather 
than rebuild the acoustic cou-
pler (after all, I did want to 
use the thing before old age 
set in), I decided to mount 
the  pad  directly  on  the 
HT-144B. 

of  The instruction sheet ac-
companying the SME pad 

suggested mounting it with 
double-backed  polyfoam 
tape. Being of a more conser-
vative nature, I decided to 
make a bezel for it and attach 
it with screws. Besides, I de-
cided, a bezel would make it 
look more professional and 
finished. 
The bezel I made was lami-

nated from three pieces of 
one-sixteenth-inch-thick-
copper, one-side-glass epoxy 
board. I fashioned the top 
layer with twelve cutouts to 
frame the characters on the 
pad. This included beveling 
and rounding the inside edges 
of each cutout for better ap-
pearance and finger comfort 
when dialing. 
The second layer was just 

a frame which was cut out to 
just clear the pad within the 
cutout area. The third piece 
was also cut out to clear the 
underside of the pad where 
the wires from the tone gen-
erator board are soldered. 
Next,  the  three  pieces 

were  put  together  tem-
porarily  in sequence and 
clamped.  About  three-
sixteenths of an inch (1.5 
mm) in from each edge at the 
corners, I drilled a hole to 
just clear a #3 machine screw. 
After  this  was  done,  I 
stripped off the copper lami-
nate,  finish  sanded,  and 
cleaned the whole assembly 

with lacquer thinner. Then I 
sprayed the front layer and 
all edges with a flat fast-
drying lacquer. (A word of 
caution here: Clean the unit 
and spray only in a well-
ventilated  area,  preferably 
out-of-doors. If you have a 
packing box that makes a 
good spray booth, you will 
avoid the spray getting on 
unprotected  surfaces.) The 
unit was then disassembled 
and the pad was placed in the 
"sandwich."  This  was re-
assembled, and all was ready 
for mounting on the HT. 
I chose to wire the gener-

ator board to the tactile pad 
before installing the unit on 
the HT-144B to facilitate as-
sembly. 
The next problem was de-

termining just exactly where 
there was sufficient clearance 
for the wiring and generator 
board inside the HT. After 
pondering and making a few 
dry runs, I found I could 
readily mount the pad just 
below the speaker and the 
fastening  screws  for  the 
HT-144B circuit board. A 
close inspection revealed that 
the generator board would 
snuggle up partially between 
the HT-144B circuit board 
and the case with a small 
amount protruding into the 
battery area. With this in 
mind and using the bezel for 
a pattern, I drilled the holes 
to mount the assembly; then 
I made a cutout 1.1 inches 
(2.8 cm) long and 0.93 inch 
(2.4 cm) wide in the HT case. 
This cutout allowed the gen-
erator board to be worked 
through the case to its posi-
tion inside. (Be sure the cut-
out is oriented so that the 
short side is parallel to the 
long side of the case. Also, I 
found it prudent to wrap the 
generator board with a layer 
of black plastic electrical tape 
before putting the thing into 
the unit; this precludes any 
short circuits.) 
After everything was in 

place, I soldered the leads 
from the generator board to 
the transmitter board: black 
to ground, red to the circuit 
side of the power switch, and 
green to the point where the 
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speaker lead runs to the audio 
IC input coupling capacitor. 
(In this rig, the speaker dou-
bles as the mike.) 
I attempted to dial up the 

repeater, but it refused to 
cooperate.  Well, old-timers 
make mistakes, too. Mine was 
that, since the speaker had 
only eight Ohms to ground, 
the impedance was too low 
for the pad output, and the 
pad was effectively grounded. 
That was the last problem 

to solve and, since I needed a 
quick solution, I decided on a 

mechanical switch. 

Now, it just so happened 
that the good people at S.D. 
Sales in Dallas had included 
as a premium with a recent 
order to me a quantity of 
miniature  SPDT  slide 
switches. They were perfect 
for the job, so I used one. I 
drilled mounting holes and 
made the cutout for the but-
ton just above and centered 
on the dialing pad. Be careful 
to make sure you bend the 
lugs of the switch down a bit. 
If you don't, there's a chance 

they will short against the 
assembly inside. 
After all the parts were 

mounted,  I removed  the 
speaker lead and the gener-
ator board lead from the 
transmitter board and sol-
dered them to opposite poles 
of the switch. The common 
lug of the switch was con-
nected to the audio input 
coupling capacitor, the point 
from which the speaker lead 
had  been  removed.  Then 
everything was replaced in 
the HT case. 

This lash-up works well, 
and the only inconvenience is 
moving the switch from the 
"listen"  position  to the 
"dial"  position  the  three 
times necessary to use the 
pad. (I say three times be-
cause I always dial up the 
repeater, switch back to make 
sure I have a dial tone, switch 
to "dial," dial the number, 
and then switch back to 
"listen.") 
Now, if someone will only 

come up with a logic switch 
for this application ... • 

New Products 
from page 71 

pose 100,000Q/V dc VOM is 
fuse- and relay-protected 
against overload on all ranges 
and functions. It employs a 
high-quality, easy-to-read taut-
band meter movement with 
color- coded scales and mirror, 
and precision resistors are 
used throughout for long-term 
stability and accuracy. Its price 
is $68.00. 

The instrument measures dc 
voltages as low as 1 mV, and up 
to 1,000 V in eight ranges; ac 
(rms) from 100 mV to 1,000 V in 
five ranges; dc current from 0.1 
uA to 10 A in seven ranges; 
resistance from 0.25Q to 20 
megohms in four ranges; and 
decibels from -20 to + 36 dB. It 
has a special jack that can be 
used to measure ac current 
from 0-10 A, and a polarity 
switch to permit dc measure-

VIZ's relay-protected VOM. 

ments without reversing test 
lead connections. 
A push-button on the front 

panel permits rapid reset of the 
protective relay should the 
meter be accidentally over-
loaded. 
The VOM's dc voltage, ac 

voltage, and dc current ac-
curacy is  3% full-scale. Its 
rugged light blue ABS plastic 
case measures 6-5/8" (17 cm) x 
5" (12.6 cm) x 2-3/4" (7 cm), and 
it weighs 1.5 lb (0.69 kg). It is 
supplied with two test leads, a 
spare fuse, and an operating 
manual. 
For further information, con-

tact Robert Liska, VIZ Test In-
struments Group, 335 E. Price 
Street, Philadelphia PA 19144; 
(215)-844-2626. 

EICO ADDS NEW MODEL 444 
MULTIMETER TO TRUVOHM 

LINE 
EICO Electronic Instrument 

Co., Inc., is adding a new multi-
meter, Model 4A4, to its 
Truvohm®  line of low-cost, 
high-quality factory-assembled 
VOMs. 
The new multimeter is a 4000 

Ohms/volt general-purpose in-
strument with 17 ranges. The 
meter measures up to 1000 
volts dc and ac, up to 250 mA dc 
and up to 2 megohms resis-
tance. Accuracy is ± 3 percent 
on dc and ± 4 percent on ac. It 
features a recessed selector 
switch and an easy-to-read 
3-inch meter with mirror-back 
scale. The movement is diode-
protected.  A high-impact 
plastic  case  is used;  it 
measures 5" by 31/2" by 1-7/16". 
Suggested price of the new 
Model 4A4 is only $17.95, 
assembled and complete with 
batteries and test leads. 
The EICO Truvohm line in-

cludes a highly sensitive 100k 
Ohms/volt bench-size multi-
meter and a clamp-on ac cur-
rent tester. The line also in-
cludes seven other instruments 
ranging from a simple, inexpen-
sive 1000 Ohms/volt meter to a 
20,000 Ohms/volt mirrored-
scale meter. 
For further details, contact 

EICO Electronic Instrument 
Co., Inc., 108 New South Road, 
Hicksville NY 11801; (516)-681-
9300. 

Ham Help 
I am in need of information 

on adding AM phone capability 
to a Heath SB-102 transceiver. 

David Unkles WA2UIS 
Box 212 

Mendham NJ 07945 

Being a subscriber to your 
magazine for five years, I feel 
disappointed in not being able 
to find any articles on how to 
build beam antennas for 35, 
155, and 454 MHz. I am a 
monitor buff and would like to 
increase my listening range, 
but futile trips to local elec-
tronic houses have not pro-
duced one magazine that lists 
charts to build or modify ex-
isting products. The VHF Hand-
book only lists amateur beams, 

with no conversion to go higher 
or lower. Those commercial 
beams are out of sight, so 
perhaps you or one of your 
readers could supply this info. I 
would be eternally grateful. 

John P. Snyder, Jr. 
355 Lackawanna B-8 
Reading PA 19601 

I have an ASR-32 machine. 
Could anyone help me find the 
local loop and convert the 
machine to operate a TU unit? 

I am just getting into RTTY. 
Any information would be 
greatly appreciated. Thank you. 

Joseph Schwartz K2VGV 
43-34 Union Street 
Flushing NY 11355 
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Relief 
for the Rockbound 

continuous tuning for FM rigs 

John F. Sehring WB2EQG 
PO Box 306 
Oradell NJ 07649 

Since tuning the bands has 
always been a favorite 

amateur pastime, having your 
2 meter FM receiving capa-
bilities "rockbound" can be a 
frustrating  experience. 
Crystals for  each channel 
would be too costly (not to 
say impractical), and syn-
thesizers are nice, but costly. 
"Rolling your own" tunable 
front end for 2 meters would 
be a challenge, but... 
Presented here is a simple 

ANTENNA 

ANTENNA 

V  

144- 

RESTAGE  

i45MHz 

MIXER 

modification  to add  con-
tinuous  2 meter  receive 
tuning to FM transceivers (or 
receivers)  presently  using 
crystal control for receive. It 
is adaptable to most FM 
equipment, whether tubed or 
solid state, wide or narrow 
band, just as long as the unit 
has a 10.7 MHz i-f frequency 
at some point in its signal-
processing chain. Depending 
on the particular model in-
volved, this modification may 
require few or no changes in 
the existing circuitry and will 
not alter crystal-control or 
squelch functions. 
A Heathkit GR-98 VHF 

10 7MN, 

ist 

CRYSTAL. 

OSCILLATOR 

SAND-

PASS 

FILTER 

07 MN: 

AM monitor receiver, picked 
up cheaply at a swap session, 
will provide the necessary 
parts for this project_ It is 
solid state with 108 to 136 
MHz coverage (in its original 
form), has a 10.7 MHz AM i-f 
strip, and has a completely 
separate shielded tuner, 6:1 
vernier, and tuning dial. This 
tuner uses bipolar devices 
with tuned rf, mixer, and 
oscillator stages and has a 
low-impedance  10.7  MHz 
output. See Fig. 2 for a 
GR-88 schematic (similar to 
the GR-98). 

IF 

AMPLIFIER 

Now, the plan of attack is 

2n 

MI ER 

2nd 

CRYSTAL 

OSCILLATOR 

Fig. 1. Block diagram. Typical crystal-control double-conversion FM receiver strip. 

(ETC 

to modify the tuner to cover 
2 meters (with full band-
spread), remove it from the 
donor GR-98 receiver, and 
use it to inject a 10.7 MHz 
signal into a suitable point of 
the  transceiver's  i-f strip. 
Thus, the original input fre-
quency of the transceiver is 
not relevant — just be sure 
that its i-f frequency is 10.7 
MHz (or close to it), as you 
will be bypassing its original 
front end. See Fig. 1. 
If the GR-98 donor re-

ceiver is working at all, it 
would be easiest to modify 
the tuner to cover 2 meters 
before removing it. In case 
the donor receiver is not 
working, the following re-
tuning may be done after the 
tuner is electrically connected 
to the transceiver. To get the 
tuner on 2 meters, back off 
on the tuner's rf, mixer, and 
oscillator padder capacitors 
and  inductors, T101  and 
C102 (rf), L101 and C109 
(mixer), and L102 and C112 
(oscillator). See Fig. 3. A 
signal source would be help-
ful, but on-the-air signals will 
do for rough calibration. To 
bandspread 145 to 148 MHz 
over the entire range of the 
tuning capacitor, remove all 
but the end rotor plate from 
each of the three sections of 
the variable tuning capacitor. 
Then, readjust the oscillator 
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Fig. 2 Schematic of GR-88 tuner. All resistors and capacitors shown outside of the dotted line and without a value are included 
with the basic tuner package. *Instead of R102 and R103, a 10k pot could be a sensitivity control. 

with L102 at the low end and 
C112 at the high end of the 
band for the exact band-
spread you desire. Next, alter-
nately trim T101 and L101 
(rf and mixer stages) at the 
low end of the band and trim 
C102 and C109 (rf and mixer 
stages) at the high end of the 
band until the rf and mixer 
stages track with the oscil-
lator as well as possible. You 
may want to knife the rotor 
plates slightly to obtain even 
better tracking, but do it 

carefully — the rotor plates 
are quite fragile. It's worth 
the effort to perform these 
adjustments  carefully  to 
achieve best cross-modulation 
rejection and sensitivity. 
To get the tuner operating 

with the new transceiver, a 
few simple things need to be 
done. First, this tuner, being 
part of an AM receiver, gets 
agc voltage from its asso-
ciated AM i-f strip. For FM 
service, the rf stage should be 
run at fixed high gain to 

Parts List 

Description  Heath pert number 
Tuner for GR-98  110-52 
(108-132 MHz) 

6:1 vernier  100-863 

Tuning dial  464-57 

Tuning knob  462-230 

Tuner mounting  204-955 
bracket (need 2) 

Approximate price 
$25.00 

$ 2.80 

$ .70 

$ 1.90 

$ .65 each 

Available feom: Heath Company, Parts Department, Benton Harbor 
MI 49022, or local Heath retail outlets may have some of these 
parts and/or can order them for you. 

insure  adequate sensitivity 
and limiting in subsequent 
stages.  Fig. 2 shows how 
fixed bias can be added using 
only two resistors, R102 and 

R103, at point 3. A coaxial 
antenna connection is made 
at point 1 or 2. Then install a 
short piece of low-impedance 
coaxial cable from the tuner 

6  VERNIER 
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0'  0 ell , 
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Fig. 3. Plan view of GR-88 tuner. 
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Fig. 4. Partial schematic of Hammarlund FM-50A i-f strip showing injection point. 

output, points 7 and 8, to be 
connected to the transceiver 
i-f  strip.  Low-capacitance 

cable would be best but is not 
strictly necessary. Last, the 
tuner will need +9 V dc at 

point 11, as shown in Fig. 2. 
This voltage can be supplied 
from batteries (current drain 

of the tuner is quite small) or 
from the transceiver power 
supply via a zener diode and 
dropping resistor. 
Now, take a particular FM 

transceiver, in this case a 
Hammarlund FM-50A — all 
tubes,  double  conversion, 
with a 10.7 MHz first i-f using 
a 13 kHz bandpass filter. This 
i-f strip, while not really 
sophisticated, is reasonably 
representative of many i-f 
strips. The idea is to select 
the best point in its i-f strip 
to inject the output of the 
tuner. The point chosen is 
just after the first mixer plate 
transformer, at the input to 
the bandpass filter, point A 
on Fig. 4. This makes full use 
of the i-f strip's selectivity, 
gain, and  limiting charac-
teristics.  Also,  since  the 
output impedance of the 
tuner is about 50-100 Ohms 
and the input impedance of 
the bandpass filter is about 
lk Ohm, the tuner output is 
not loaded down, and plenty 
of signal is available. One 
could, however, juggle the 
values of the capacitors at 
T102's secondary, C131 and 
C132, to match more closely 
the input impedance of the i-f 
filter or strip used. If you do 
decide to change the capaci-
tors, remember that the total 
series  capacitance  across 
T102's  secondary  winding 
must remain about the same 
so that T102 continues to 
resonate at 10.7 MHz. 
If you can't find a junked 

or used GR-98, order the 
tuner from Heath; see the 
parts list for details. As men-
tioned,  Heath  also manu-
factures a virtual twin to the 
GR-98. It is the GR-88 VHF 
FM monitor receiver. The 
GR-88 has the same kind of 
tuner as the GR-98, except 
for a frequency coverage of 
152 to 174 MHz, and has an 
FM i-f strip. Using the G R-88 
tuner might be a satisfactory 
alternate choice. To cover 2 
meters, though, it would be 
working at the low end of the 
tuning range instead of the 
upper end, as with the G R-98 
tuner. The conversion would 
be the same with one ex-
ception: After pulling the 
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variable capacitor rotor plates 
to  achieve  enough  band-
spread, there would not be 
enough total circuit capaci-
tance in the rf, mixer, and 
oscillator stages to tune down 
to 2 meters. Therefore, extra 
fixed disc ceramic capacitors 
would  have to be added 
across  C103  (rf),  C111 
(mixer), and C113 (oscillator) 
to provide more capacitance. 
Some final notes: As with 

any oscillator running at 136 
MHz, mechanical rigidity and 

power supply stability are 
important for ease of tuning 
and low drift. I used the 
matching 6:1 vernier, tuning 
dial, and brackets that came 
with the GR-98. It all fits 
together well and makes for 

smooth tuning. The tuner is 
small enough (about 3"W x 
3"D x 2"H) to fit inside the 
Hammarlund case but could 
more easily have been ex-
ternally mounted in its own 
case. To restore crystal re-
ceive operation in the Ham-

marlund, I simply remove the 
voltage from the tuner and 
plug the receive crystal back 
into its socket; something 
more  elegant  could  be 
arranged. The tuner's output 
frequency may be adaptable 
to 11.5 MHz, but I haven't 
tried it. 
The  sensitivity  of this 

combination is quite okay for 
local work, about 1 uV for 20 
dB SNR. Selectivity is mostly 
dependent on the particular 
i-f strip and filter used. The 

Hammarlund  can  easily 
separate  three  strong  re-
peaters spaced on adjacent 
channels with little problem. 
Cross-modulation  is some-

times a problem from a very 
local repeater (line of sight 
from  my  location).  The 
tuner's tuned if and mixer 
stages help minimize such 
problems, but, with bipolar 
devices, you can't expect per-
fection. No images or other 
spurious responses have been 
noted. FB QSY on 2! • 

Looking West  

SMA VS. REPEATER COUNCIL: 
WHAT'S THE DIFFERENCE? 
Since repeaters sit in the 

same spot day after day, a way 
had to be found to keep them 
from interfering with one 
another. Out of this need was 
born the concept of voluntary 
coordination. The end result in 
many cases was the repeater 
council. By and large, most 
councils are political in nature 
and have the technical aspects 
of their operation delegated 
either to an individual or to a 
committee. The council itself 
acts as a political voice in the 
amateur community, letting 
people know what its area's 
FMers are doing and why. At 
times, the  political  and 
technical aspects of operation 
intersect, especially when a 
council is called upon to 
mediate a confrontation be-
tween two or more systems. 
When deregulation came 

along, FM was suddenly set 
free to roam and wander like 
any other mode. Not that it had 
had any real restraints before. 
However, with the repeater ac-
tivity centered in the upper two 
megahertz of two meters (with 
the exception of a few isolated 
places like California, we are 
addressing a 2 meter question 
here), very few FMers bothered 
to wander into the area below 
146 MHz. Those who did were 
the ones with the multi-mode 
radios, and below 146. their FM 
operations gave way to SSB, 
CW, and AM for the most part. 
Then came deregulation and a 
new repeater subband from 
144.5 to 145.5 MHz. FM was no 
longer isolated as it had been. 
Suddenly, it was all over the 
place—sometimes in places it 
really didn't belong. It was on 
top of EME contacts, or atop a 
DX opening to Hawaii on SSB. 

Needless to say, the other 
spectrum users, a good number 
of whom had never even both-
ered to listen to FM above 146 
MHz, were more than slightly 
irked. It was obvious that if the 
transgression were to continue 
unchecked, an intermode con-
frontation would develop. In 
this case, FM would lose. Solv-
ing this potential problem 
would require the establish-
ment  of  lines  of  inter-
communication among all 
spectrum users, for the pur-
pose of working to develop the 
guidelines and peer pressure 
necessary to insure the sancti-
ty of all modes and all spec-
trum users. To do this, the 
SCRA had to open its structure 
and give voting rights to all in-
terested parties. When it did, it 
ceased being a "repeater only" 
entity. Since it was now con-
cerned with the whole band, it 
had entered into total spectrum 
management. 

Now that the foundation has 
been poured, the real work 
begins. Already, an open 
dialogue exists with the 
southern California chapter of 
Sidewinders On Two, and very 
shortly the two will begin work-
ing together on a large-scale 
education project aimed at all 
spectrum users. After all, 
education and cooperation are 
the real keys to good use of the 
two meter spectrum in south-
ern California. This education 
project will include such things 
as a guide to overall operations 
on the band (which will be sup-
plied to all equipment outlets), 
a taped QST explaining and 
demonstrating the operation of 
various modes (to be made 
available to area repeaters), 
and formalized two meter band 
plan (for use in all area repeater 
directories). 
I would like to give credit to 

three people who are really 

responsible for the turnaround. 
If it had not been for them, there 
is a good chance that what we 
now have might never have 
come into existence. First 
there is Herbert "Pete" Hoover 
III W6ZH. His speech to the 
SCRA that we reprinted in this 
column was the impetus that 
we needed. Thanks to him, the 
idea took root and began to 
grow. 
Then there is Bob Thornburg 

WB6JPI. Bob is a very forward-
thinking individual who be-
lieves in people. Bob cared, and 

that helped make it happen. 
Finally, it was Art Gentry 

W6MEP who sold the concept 
of an open organization with a 
broad-based voting member-
ship. Had he not come out 
publicly for it, there is a good 
chance that it might not have 
sold. 
Thanks in good part to these 

three gentlemen, the coming of 
a new ideal in overall spectrum 
development has become part 
of the southern California VHF 
environment. We are lucky to 
have them. 

Ham Help  
I need a manual or schematic 

for a Collins R-389/URR, 15- to 
1500-kHz receiver. I also need 
information on the Rycom 
2174A Freq. Selective Volt-
meter. Also, I would like to con-
tact people in my area who are 
interested in the 1575 meter 
band. 

Larry Bearse WA1LGQ 
132 Christine Drive 

East Hartford CT 06108 

I'm looking for either the 
Hammarlund  PRO-200 or 
HXQ-300 transceiver or any in-
formation on these units, i.e., 
manuals for copying, old ads, 
etc. They were built about mid-
1960, could both operate on 160 
through 10 meters, and were 
rated at 300 Watts input on 
SSB. 

Rick Markey WB3CFG 
157 Weidman St. 

Lebanon PA 17042 

I have been an amateur radio 
operator for almost thirty years. 
During this time, I have had an 
E. M. Sargent multiband 
receiver, Model 31, serial 
number 3019, in good working 
condition. 
Does anyone know the value 

this receiver would have, either 

historically or as an antique? I 
would appreciate hearing from 
anyone who knows something 
about the assessment of this 
receiver. 

William Stradley WOBHK 
8450 West Vassar Dr. 
Lakewood CO 80227 

I will pay for an original, or 
copy, of a schematic diagram 
for an Eldico SSB-1000 or SSB-
1000F kilowatt linear amplifier. 
The oscilloscope in this 1958 
vintage unit is not working 
properly, and I would like to 
have the schematic before 
attempting to repair it. Thanks 
for any help. 

Steve Zahos WB2UNH 
128 Tomcyn Dr. 

Williamsville NY 14221 

I need information on the 
Olivetti TE300 terminal. I am 
specifically interested in a ser-
vice manual for the keyboard/ 
printer unit, ideally with elec-
trical information. A wiring 
diagram for the power supply 
unit would also be helpful, but I 
would appreciate any informa-
tion. Thank you. 

Charles Boelens 
7311 Coronado Dr. 

Burnaby, B.C. 
Canada V5A 1P9 
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Rodney L. Burt 
Box 8128 
Boise ID 83707 

Power Supply Magic 

—the forgotten voltage doubler 

I f you are anything like 
me, you have at one time 

or another found yourself 
in the middle of a very in-
teresting IC project with a 
board or two full of nice 
easy-to-use TTL logic parts 
with a few discretes and 
the usual complement of 
resistors and capacitors. 
Everything is going just 
fine, and your tally sheet, 
on the side that you should 
use to keep track of power 
supply requirements, is 
showing a single 5-volt sup-
ply running up to about 2.5 
Amps. You think to your-
self with a smile that here 
is the perfect place to use 
that "super zapper" 12.6 
volt c-t at 99 Amps 
transformer that you have 
hidden at the back of the 
junk box. It is a real 
monster with a single 
secondary and all kinds of 
reserve for future expan-
sion to the system. 

(al 

RL 1 

2V IN 

(bi 

VIN 

All of a sudden, here 
comes a subsection to your 
design that you could ac-
complish with one moder-
ately-priced MOS/LSI chip 
instead of 27 TTL packages 
and 920 assorted resistors 
and capacitors. The only 
problem is that it requires 
three voltages from the 
power supply you have 
already designed with just 
one output—specifically, 
plus 5, minus 5, and minus 
12. The two minus voltages 
are both at quite low cur-
rent, such as 50 mA each. 
You are now faced with 

the decision of how to ob-
tain these new power re-
quirements. There are a 
number of ways to go, and 
each has its own specific 
advantages and pitfalls. 
The first one which 

might logically fall to mind 
would  be  to  use  a 
transformer with a higher 
output voltage and then 

Fig. 1. (a) Conventional or full-wave doubler. (b) Cascade 
or half-wave doubler. 

divide it down from this 
level to obtain the various 
outputs that you need. This 
approach would be fine if 
the higher voltages re-
quired higher current le-
vels, but, unfortunately, 
this is not the case here. If 
you set an upper level of 
approximately 12 volts and 
then regulate it down to 5 
volts for your TTL logic 
devices, you would have to 
use a series-pass transistor 
or other regulating scheme 
capable of dissipating 21 
Watts for a 3-Amp supply 
plus a safety margin. This is 
fine if you want to spend 
the money, but I don't care 
to spend the money, and 
neither do I care to have 
that much heat floating 
around inside my other-
wise very neat package. 
You also have to consider 
here that, since the two 
minus voltages are at very 
low current relative to the 
plus 5 current level, you 
are effectively wasting the 
capacity of half of the 
power transformer. In this 
day and age of energy con-
servation and awareness, 
this just won't do! 

The next idea to arrive in 
the logical route of design 
choices is the use of a 
power transformer with 

multiple secondary wind-
ings. Now, if you have had 
occasion to check the 
prices on this method late-
ly, you will dismiss the 
thought just as quickly as I 
did. I am sure there are 
those of you out there who 
will jump up and say, "Why 
not rewind your own trans-
former?" This is a perfectly 
acceptable solution, if you 
are adept at this sort of 
thing. But, once again 
speaking for myself, the 
last time I got involved 
with one of these projects, 
after several days of 
fighting 9 miles of stiff and 
kink-prone wire, I was 
wishing that I could get my 
hands on the guy who 
wrote the article about 
"Winding Your Own Trans-
formers For Fun and 
Profit." 

Another method would 
be to just add a second 
transformer for the ex-
clusive use of these two 
minus voltage levels. I 
would argue against this 
idea solely on the basis of 
the cost of the transformer 
and all the other miscella-
neous parts necessary for 
this method. 
As  you  may  have 

guessed after reading this 
far, I have a design to pro-
vide all the needed levels 
for this project which, in 
my not-so-humble opinion, 
shoots all these other ideas 
full of holes. In a way, it 
could be considered al-
most  something  for 
nothing. 

It is based on a circuit 
which will be familiar to 
most hams who have been 
around long enough to 
have worked with tube cir-
cuits. In this modern day 
and age of transistors and 
ICs, with their low voltages 
and high currents, it has 
fallen into disuse. I am 
speaking of the voltage 
doubler, although, when I 
get done with it, you might 
not recognize it at first 
glance. 
I believe that, at this 

point, a bit of background 
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DOUBLER CIRCUIT REGULATOR 

Fig. 2. 

on the internal functions of 
the voltage doubler circuit 
itself would be in order. 
Fig. 1 shows two com-

mon voltage doubler cir-
cuits. In Fig. 1(a) is the con-
ventional full-wave doub-
ler, and in Fig 1(b) is the 
cascade or half-wave 
doubler circuit. Each of 
these circuits offers the 
same advantages or disad-
vantages as its namesake in 
the standard rectifier cir-
cuit. The full-wave doubler 
offers higher average out-
put in both current and 
voltage, depending on the 
load applied to it, and re-
quires less filtering. The 
half-wave circuit uses 
fewer parts but does re-
quire much heavier filter-
ing to achieve a similar 
output. 
For the needs in this ap-

plication, the half-wave cir-
cuit has one major feature 
which dictates its use. It 
has a common input and 
output side that can be 
grounded for a reference 
to the main power supply. 
To understand how a 

voltage doubler operates, 
please consider Fig. 1(b). 
The voltage of this supply 
is taken across capacitor 
C2, which is charged on 
alternate half cycles. 
When the input is in its 
negative half cycle, D2 
conducts and charges ca-
pacitor Cl to the peak in-
put voltage. On the next 
half cycle of input, the in-
put signal reverses polarity 

5 V(ii) 3A 

and is now in series with 
the voltage across Cl. The 
voltage at point "a" is now 
equal to Ein plus Vc, or 
twice the peak input 
voltage. Diode D1 now con-
ducts and charges capaci-
tor C2 to this higher 
voltage. The output volt-
age of the doubler is 
already partially filtered, 
due to the presence of the 
charged capacitor across 
the output terminals. This 
filtering should be quite 
adequate for most uses for 
which you might consider 
this circuit, but there is no 
reason why you could not 
provide more filtering or 
even some sort of regu-
lating circuitry. It should 
be mentioned that the out-
put voltage of a voltage 
doubler circuit is quite 
load dependent and nei-
ther the full-wave nor the 
half-wave circuit provides 
much in the way of self-
regulation. 
There is nothing really 

critical in the selection of 
parts for use in a doubler, 
except that I would 
definitely recommend the 
use of very good high-
quality capacitors, since 
they must carry the total 
load current continuously. 
I have not come across any 
set formulas for calcu-
lating the size of these 
capacitors. In the days of 
tube usage, it was common 
to use 40 to 50 uF for Cl 
and C2, but I have found in 
my development of the cir-

Fig. 3. 

cuit I am about to describe 
that values of 220 uF have 
provided adequate current 
levels. The working voltage 
of the capacitors should be 
at least twice the input 
voltage for C2 plus a safety 
margin, while Cl can be 
specified for use at the in-
put voltage. Since the cir-
cuit is capacitively loaded, 
you must also use diodes 
of good quality because 
they will see relatively high 
surges. I would never con-
sider using anything less 
than something in the 
1N4001 series with their 
1-Amp continuous rating 
and correspondingly high-
er surge rating. The resis-
tances shown in Figs. 1(a) 
and 1(b) are basically there 
to simulate the source 
resistances from the 
transformer and diodes, 
although you could insert 
some surge limiting resis-
tance if desired. 
Up to this point, I have 

been speaking of a type of 
circuit which will give a 
positive output with re-
spect to common line. 
However, at the start of 
this article, the problem 
was that I needed two 
negative voltages. As sim-
ple as it may seem, I can do 
this by taking the basic 
cascade or half-wave 
doubler circuit and revers-
ing  the  polarity  of 
everything. 
The details of this pro-

cedure are shown in Fig. 2. 
This is the schematic of a 

power supply that I have 
used with considerable 
success in a number of 
projects which have been 
custom made at my com-
pany. The upper 5-volt sec-
tion is quite conventional, 
with an NPN series-pass 
transistor driven by an-
other NPN transistor set up 
as a "differential amp." A 
number of articles have 
been written regarding this 
type of circuit, so I will not 
go into it in detail, except 
to say that this particular 
one uses a 2N3055 for the 
series-pass transistor, and I 
draw a continuous 3 Amps 
from it without any prob-
lems. I do, however, have a 
hefty heat sink mounted 
for the 2N3055. Proper 
selection of the trans-
former, diodes, series-pass 
transistor, and heat sink 
would allow you to draw 
almost any current level 
you might desire. 
The lower section is the 

one to be more concerned 
with. If you will compare it 
to Fig. 1(b), you will see the 
similarity. It is the mirror 
image of the half-wave 
doubling circuit and, as a 
result, provides a negative 
output. You can connect 
the input to the doubler to 
either side of the trans-
former secondary, but just 
be sure you connect it in 
front of the rectifiers for 
the other section of the 
power supply. The actual 
voltage on the more nega-
tive end of C2 will depend 
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on the secondary voltage 
of the transformer you 
choose to use, but you can 
essentially assume that the 
unloaded voltage at this 
point will be 2 \fin peak 
(i.e., rated secondary volt-
age x 1.414). I have added 
the two zener regulators to 
this negative voltage to ob-
tain the two levels neces-
sary to supply the MOS/LSI 
chip. At very low current 
levels (10-15 mA or less), 
there is no need for a filter 
capacitor on these regulat-
ed voltages. However, if 
you wish to draw more cur-
rent, they would most likely 
be necessary. If you under-
stood the previous expla-
nation of the mechanics of a 
voltage doubler circuit, 
you should be able to see 
the workings of this circuit 
with very little study. 

To expand  on  the 
possibilities of this type of 
circuit, look at Fig. 3. Here 
you have a power supply 
which provides 5 volts at 

high current levels, minus 5 
and minus 12 for the 
MOS/LSI devices, and also 
plus and minus 12 volts to 
power an operational 
amplifier. This circuit is 
very well suited for use 
with low-power opera-
tional amplifiers because, 
even though the output has 
rather high ripple levels, 
most low-power op amps 
have a very high power 
supply ripple rejection ca-
pability. All this from a 
transformer with a single 
12.6 volt secondary. How 
simple and efficient can 
you get? To me, the word 
efficiency is one of the 
most important things to 
consider with this method. 
Should you require high-

er voltages, you could easi-
ly employ higher orders of 
voltage multiplication as 
long as they have a com-
mon input and output. 
However, I would recom-
mend that you spend a lit-
tle time "in the books" 
before you attempt these 

levels so that you under-
stand what you can and 
can't do. Two publications 
I highly recommend are 
Voltage Regulator Hand-
book  from  National 
Semiconductor and DC 
Power Supply Handbook 
from Hewlett-Packard. The 
first I have seen advertised 
for sale in some of the ads 
in this magazine, while, for 
the second, you might have 
to try and make friends 
with some engineer so you 
could beg, borrow, or steal 
his copy. There may also 
be others among 73's pub-
lications from which you 
could gain further informa-
tion on the subject. Many 
libraries have a small sec-
tion on electronics, and 
you might be fortunate 
enough to find something 
there. 
You could build this sup-

ply with almost any type of 
construction practice with 
which you are comfort-
able. I generally lay out a 
small printed circuit board 

to fit what space I have 
available which holds all 
parts except the trans-
former and the series-pass 
transistor,  which  is 
mounted on its own heat 
sink or, in some cases, 
sinked to the chassis. In 
supplies providing lower 
power levels, I have even 
been known to mount the 
power transistor right on 
the board in a small heat 
sink. If you do this, you 
must watch that the 
temperature of the device 
will not rise high enough to 
damage the board itself or 
cause problems with some 
of the other parts on the PC 
board. 
I have used this circuit or 

variations of it in several 
hundred devices manufac-
tured by my company over 
the last 5 years without any 
problems whatsoever. 
Within the limitations 
outlined previously regard-
ing power capabilities and 
ripple, the circuit will do an 
excellent job for you.M 

MO 
from page 15 

Isis.; OZ — Denmark; SJ/SK/ 
SL/SM —Sweden. Not all of 
these  prefixes are geo-
graphically in Scandinavia, but 
they are considered so for the 
contest. Operating classes in-
clude: single operator, multi-
operator/single xmtr, and multi-
operator/multi-xmtr. Club sta-
tions, even if operated by only 
one operator, are in the multi-
operator class. Multi-oper-
ator/multi-xmtr entries are to 
use separate series of serial 
numbers for each band. Only 
allband entries are allowed. 
EXCHANGE: 
RST and serial number start-

ing from 001, transmitted as a 
five or six digit sequence. 
SCORING: 
European stations count 1 

point for each complete QSO 
on any band. Non-European 
stations count 1 point per QSO 
for each complete contest QS0 
on 20, 15, or 10 meters, and 3 
points per 0S0 on 80 and 40 
meters. Count each call area in 
the above mentioned countries 
on each band as a multiplier, 
e.g., LA1 = LB1 = LJ1 and SM3 
= SK3 = SL3. A portable sta-

tion in Norway or Denmark 
counts as the tenth call area 
there, e.g., W4XXX/OZ counts 
for OZO and G4XYZ/LA counts 
for LAO. SJ9 is the 9th call area 
in Sweden. OHO is the 10th call 
area in Finland, and On is a 
separate call area. Some coun-
tries have no geographical call 
areas, but count as if they had. 
The final score is the sum of all 
complete QS0 points from all 
bands multiplied by the sum of 
all multipliers from all bands. 
AWARDS: 
Certificates will be awarded 

to the highest scoring station 
in each operating class on both 
CW and phone in each par-
ticipating country as well as in 
each USA call area, reasonable 
score provided. Depending on 
the number of contestants in 
each country, the Contest Com-
mittee will consider more cer-
tificates. 
ENTRIES: 
Contest logs are to be filled 

in in the following order: date/ 
time in GMT, station worked, 
sent/received message, multi-
plier, and points. Separate logs 
for each band and CW/phone 
are recommended. On the sum-
mary sheet the contestant will 

write his/her callsign, name, 
address, the final result, and 
the operating class, along with 
a signature that he/she fully 
agrees to the rules. The logs 
must not be mailed later than 
October 15th and should be 
sent to: EDR Contest Manager, 
Leif Ottosen OZ1LO, Bankevej-
en 12, Kong, 4750 Lundby, Den-
mark. 

DELTA OSO PARTY 
Starts: 1800 GMT September 23 
Ends: 2400 GMT September 24 
All amateurs are invited to 

participate in the ninth annual 
event sponsored by the Delta 
Division of the ARRL. There are 
no time or power restrictions. 
Amateurs outside of the Delta 
Division will attempt to contact 
as many amateurs inside of the 
Delta Division (Ark.-La.-Miss.-
Tenn.) as possible. Delta Divi-
sion amateurs will attempt to 
contact as many amateurs as 
possible both inside and out-
side of the Delta Division. Sta-
tions may be worked on each 
band and mode. Portables may 
be reworked on the same 
band/mode if they change 
counties. DX stations may be 
worked by Delta Division sta-
tions, but do not count as 
multipliers. 
EXCHANGE: 
0S0 number, RST, and 0TH: 

ARRL section for non-Delta 

Division, county and state for 
Delta Division. 
FREQUENCIES: 
CW -3550, 7050, 14050, 

21050, 28050: SSB —3990, 7290, 
14290, 21390, 28590; Novice-
3725, 7125, 21125, 28125. 
SCORING: 
Delta Division score number 

of QS0s times number of ARRL 
sections (75 max.). Outside divi-
sion score number of QS0s 
times number of counties 
worked (316 max.). 
AWARDS: 
Delta Achievement Award to 

all amateurs contacting 5 dif-
ferent stations in each of the 4 
states comprising the Division. 
Section award certificates to 
the 3 highest scoring stations 
in each state in the Delta Divi-
sion. Fourth and fifth place 
awards if warranted. Section 
award certificates to the high 
scoring stations in each ARRL 
section and country outside of 
the Division. Second and third 
if warranted. Plaque will be 
awarded to the highest scoring 
station both inside and outside 
of the Division. Plaques will 
also be awarded to the high 
scoring portable and mobile 
stations operating in the Divi-
sion. A portable or mobile sta-
tion is here defined as a station 
operating outside of his home 

Continued on page 85 
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USED DERR *TEST EQUIPMENT* I 
• • 

100V Transmitter 
M M 2 Scope 
20 A SSB Adaptor 

Clegg 
21'er FM 
66'er 6M Xcvr 
99'er 6M Xcvr 
Interceptor BRCUR 
Ant Pre Amp 
All Bander 
HT 146 
2 Vess 
FM 27 B Xcvr 

Collins 
75 A4 Receiver 
75538 Receiver 
7551 Receiver 
KW M 2 Xcvr 
3251 Xmitter 
PM 1 AC Supply 
516 F2 AC Supply 
31285 Console 
36102 Mount 

Drake 
1A Receiver 
28 Receiver 
/AO SPKR C1MULT 
R4 Receiver 
R4 B Receiver 
Rd C Receiver 
MS 4 Speaker 
2NT Transmitter 
1NT Transitter 
TR 6 

30-DAY GUARANTEE • 90-DAY FULL CREDIT TRADE-IN • FREE SHIPPING VIA UPS ONLY 
Limited quantities. First 
come, first served. 

Allied 
AX 190 Receiver 

Ameco 
PV 50 
CN 50 
CN 144 
TX 62 
621 VFO 

(if weight or size exceeds UPS max., we will ship freight collect) 
TR 22 2 Meter  140 
T 4X Trans mitter  339 

$1$9  TR 72 2 Meter FM  223 
AC 4 AC Supply  95 
TR IC Transceiver  449 
CC 1 Console 

$ so  CPS I Supply 
SC 2 Cony 

39  SC 6 Cony 
n  scicalibrator 
4$  The above all assembled 

complete pkg  Only (viol 

HT 31 Transmitter 
HT 40 Transmitter 
5X 99 Receiver 
SX 117 Receiver 
SR 150 Xcvr 
SR 160 Xcvr 
SX 146 Receiver 
HT 44 Transmitter 
SX III Receiver 
SX 121 Receiver 
5 36 UHF Receiver 

159 
19 
99 
189 
259 
159 
175 
159 
149 
249 
125 

B&W Waters  Nammarlund 
Nuvertor 2+ 6 Cony 
6100 5513 Xmotter 
670 SSB Adaptor 
Co Dan Keyer 

$ 75 
395 
39 
95 

Central 
Electronics 

325 
69 
79 

$129 
115 
59 
375 
22 
69 

125 
259 
325 

$395 
695 
349 
595 
349 
95 
139 
425 
29 

$149 
189 
29 
289 
349 
399 
19 
125 
99 
695 

Dycomm 
10 0 2M A mpl  $125 
35 0 40IN 110 Out  130 
470 75 450 MC  120 

P 1416 16 Amp Supply  95 

Eico 
720 Trans mitter 
727 VFO 
730 Modulator 

Eimac 
AF 67 Transmitter 
PMR 8 Receiver 

Geneve 
GT X22 M FM 
GTX 200 2M FM 

Globe/Galaxy 
VHF 6+2 Transm 
Chief Transmitter 
Galaxy III Xcvr 
Galaxy V Xcvr 
Galaxy V Mk II 
GT 550 Xcvr 
GT 503A Xcvr 
AC 400 Supply 
FM 210 2M FM 

Gonset 
Com 112 99 
Corn II 6M 
Com IV 2M 
GC 105 1M 
G 28 Xcvr 
G 50 Xcvr 

49 
39 
39 

HO 110 A VHF Receiver $189 
HO 110C Receiver  119 
HO 110AC Receiver  149 
HO 145X Receiver  169 
HO 170C Receiver  159 
HO 180 Receiver  379 
HO 215 Receiver  259 
SP 600 Receiver  179 
HX 50 Transmitter  169 

Neathkit 
SB 300 Receiver  $199 
SB 301 Receiver  229 

$ 45  HR 10 B Receiver  69 
79  5 B 303 Receiver  269 

SB 230 Linear Amp  449 
SB 102 Trivcvr  379 
DX 6013 Transmitter  69 

$185  HM 32 Transmitter  85 
149  HW 100 Transceiver  249 

SB 100 Transceiver  799 
513 401 Transmitter  149 
SB 101 Transceiver  349 

$ 39  SB 650 Digital Freq 
39  Display  149 
159  HW 30 Twoer  29 
189  Also Sixer  29 
239  H 10 Monitor  69 
279  VHF 1 Seneca  79 
329  HW 12 Trans mitter  75 
79  HP 23 AC Supply  49 
95  HP 13B AC Supply  59 

HW 702 2M FM Xcvr  159 
58 620 Spectru m Analyz 120 
SB 102 Xcvr  369 
5B 610 Scope  95 
HA 20 6m Linear  125 
5 B 634 Ccnsole  175 
SB 604 Spkr  29 SO 
513 644 VFO  129 SO 
SB 230 Linear  359 
SB 104 Transceiver  625 

75 
69 
119 
115 
149 
149 

allicrafters 
S 108 Receiver 
SX 101 Receiver 
HT 32 Transmitter 
HT 3213 Trans mitter 
SX 99 Receiver 
SX 115 Receiver 

S 99 
159 
179 
269 
79 
349 

Johnson  Standard  Tempo 
1 KW Matchbox/S WR  $195  SRC 146 HT 
Courier Linear  139  826 M Trnscvr 
Ranger I Trans mitter  85  SRC 144 
Ranger II Trans mitter  139  SRC 85IT 

Valiant I Trans mitter  129  Swan 
Invader 2000 Xmitt  495 

Kenwood 
T 599 Transmitter 
R 599 Receiver 
TS 520 Tranc 
OR 666 
OR 666 Receiver 
TV 503 Transvertor 

Knight 
T 60 Trans mitter 
r 100 Receiver 
TR 108 Trancur 2M 

Lafayette 
HA 800 Receiver 
HP 350 Receiver 
HE 45 Transceiver 

Midland 

$289 
289 
429 
259 
239 
179 

S 39 
59 
79 

S 89 
149 
49 

509 H T  $149 

Millen 
92200 Transmatch  $149 
90651 A Grid Dipper  95 

National 
NC 370 Receiver 
NC 300 Receiver 
NCX 5 Transceiver 
NCX SMK II Transcvr 
NC 303 Receiver 
AC SOO AC Supply 
NCX SOO Transceiver 
NCX 3 Transceiver 
NC 190 Receiver 
NC 105 Receiver 

Regency 
HR 213 38,11F M 
HR 220F M 220 MC 
AR 2 2M Amplifier 
HR 25 2M FM 
HR 6 Meter FM 

ICON  SBE 
IC 21 2M FM Xcvr 
IC 230 De mo 
IC 22A 1M FM Xcvr 
IC 30A 432 MCF M 

$299 
369 
185 
269 

513 34 Transceiver 
SB 33 Transceiver 
SB 1443 M FM 
5BI LP Linear 

$119 
129 
279 
299 
199 
69 
199 
169 
149 
69 

$169 
185 
85 
225 
189 

$249 
189 
175 
179 

700 CX Xcvr 
260 Cygnet 
279 Cygnet 

500 Xcvr 
500 CX Xcvr 
117 XC AC Supply 
14X DC Module 
MK II Linear 
KK VI 6 Meter 
2SOC 699 Xcvr 
FM 2X2 M Xcvr 
FM 1210A Pin 
350 Transceiver 
350C Xcvr 
600R Receiver 
6001 Transmitter 
410 VFO 

5149  Tempo one Xcvr 
195  AC One Supply 

395  FMH 2M H T 
250  CL 220 Ti ncur 220 MC 

FMH 299 wiTalkle 

$459 
289 
329 
299 
389 
95 
39 
475 
550 
349 
169 
249 
269 
299 
339 
399 
79 

Ten Tec 
PM 3 Trnsur 
Argonaut Xcvr 
KR 40 K ever 
RX 10 Receiver 
30 Signalizer 

Triton II 

hese 
FT 401 Xcvr 
FRDX 400SD Rec 
FT 3 Auto 2M FM 
FT 1018 Xcvr 
FL 21008 Linear 
FV 101 VFO 
101E Xcvr De mo 

$299 
79 
149 
179 
149 

49 
199 
70 
49 
29 
179 

$499 
325 
249 
549 
295 
79 
695 

Test Equipment Bargains 
Boonton "0 Meter   $295 
Tektronix 5140   249 
Tektronix 545A   950 
5 3/54A Plug-in wide band preamp .  75 
Hickok 695 Generator   69 
Bendix BC221 Freq Meter   39 
Polarad Spectrum Analyzers A84T. . 1695 
Hewlett Packard 400C   75 
Precision E-400 Signal Generator. . .   125 
Electro Impulse Spectrum Analyzer . • 395 
Dyna/Sciences Model 330 Digital 
Multimeter   195 

Hewlett Packard 4905A Ultra Sonic 
Detector    550 

Hewlett Packard 120A Scope   250 
TS-323/UR Frequency Meter   175 
Hewlett Packard 49108 Open Fault 
Locator   650 

Bird Mod 43   80 
General Radio 650A   150 
Measurements Mod 80   195 
Nems Clark 1400   495 
Ballantine 300H   175 
PACO Scope Mod-S-50   75 
Singer FM-10C   3495 
Simpson 260 V.O.M.   49.50 

ICOM IC22S 
Regular $299, save $50; buy an ICOM 
IC22S for $299 (no trades) and take a 
$50 credit for another purchase. 

DikAKE  0  Iik3SC 

Regular $229. save $30: buy a Drake 
TR33C for $229 (no trades) and take a $30 
credit for another purchase 

11111111111 MIlirf 

MIDLAND 13-510 
Regular $399, save $50; buy a Midland 
13-510 for $399 (no trades) and take a 
$50 credit for another purchase. 

am • ?gr-Ak—OF) 

• • • 

KEN WOOD 
TS820 $ 919.00 
TS8OS Si 098.00 

FT101E  — 799.00 

FT101EE — 759.00 

F T101E X  699.00 TR4CW — $799.00 

MAIL 8. PHONE ORDERS WELCOMED  BANK AMERICARD ACCEPTED. ALL UNITS GUARANTEED 

HAPITRON1CS 4033 BROWNSVILLE ROAD 

Telephone:  Toll Free: 
TREVOSE. PA. 19047  

DI VISI O N OF TrevoseElectronics (21 5) 357-1400 1 800-523-8998 (215) 757-5300 

H8 
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DVM Scrapbook 

the basics 

Gary McClellan 
Box 2085 
La Habra CA 90631 

Quite a few people are 
unaware  that  digital 

voltmeters can be very useful 
to them, and quite a few 

INPUT 

•SV 

- 4V 

•SV 

others think that DVMs are 
good for nothing but digital 
multimeters. I am going to do 
something  about  those 
notions in this article! 
But before I get started 

showing you how to use 
digital voltmeters, let's take a 

REFERENCE 

INVERTER 

DIGITAL 

quick look at the advantages 
of the DVM, and, to be 
honest, a few disadvantages, 
too. DVMs are rapidly being 
incorporated into electronic 
equipment as replacements 
for conventional analog-type 
meters. They are far more 

DIGIT DRIVERS 

_FL 
DEC 

CTR 

A/0 
CONVERTER 
CHIP 

.5V 

V.̀  

••••••  

,\ 
BCD 
TO 
SEGMENT DECODER 

3 /2 
DIGIT 

DISPLAY 

Fig. 1. Block diagram of the model 101 DVM kit. This is a typical modern DVM circuit. 

AID converter is a Motorola MC-14433 IC chip. Only the basics are shown here. 

The 

than "window dressing," as 
they give a bright unambig-
uous reading that is hard to 
ignore. This feature makes 
them great in places where 
the public has to read them. 
Have you seen a digital gas 
pump or cash register yet? 
And DVMs will be seen in 
even more places as prices 
decrease. DVMs (and many 
other digital instruments for 
that matter) do have one 
serious disadvantage:  It is 
hard to spot trends by the 
readout. By this I mean that, 
supposing you are monitoring 
the level of a slowly emptying 
water  tank, watching the 
slowly changing readout is 
hard. But science has come to 
the rescue with analog bar 
graph displays that solve that 
problem! 
Let's take a quick look 

inside a typical digital volt-
meter, for example, the Gary 
McClellan and Co. model 101 
DVM kit. Actually, this kit is 
for a digital panel meter, or 
DPM for short. DPMs are the 
building blocks of modern 
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INPUT 
0-2v 

0-20v 
0-200v 
0-26v 

•TTENUATOR SIZE 

VOLTS F S.  RI  R2 

0-2V  -  - 
0-20V  10  I 
0-200V  100  I 
43-26v  1000 

• WATCH RESISTOR 
VOLTAGE RATINGS 

Fig. 2 DVM hookup schemes. A shows the direct connection 
for a 0-1.999 voltmeter (0-2 volts, for short). B shows some 
basic attenuators for higher voltages. 

equipment, and they usually 
replace analog meters directly 
with only a source of power 
needed to run the unit. The 
model 101 is shown in the 
block diagram of Fig. 1. As 
you can see, this digital volt-
meter is a marriage of analog 
circuitry and digital circuitry. 
This is true of all digital 
voltmeters. This unit has the 
bulk of the circuitry on a 
single IC chip, and that makes 
a difference. In fact, this unit 
has only two other IC chips — 
one drives the display, and 
the other acts as an inverter, 
changing the 5-volt power 
into minus 4 volts for the 
internal op amps on the DVM 
chip. 
This DVM kit uses the 

dual slope method of con-
verting an analog signal into a 
digital one. This is the stan-
dard method of signal con-
version, and, since it features 
high accuracy at low cost, it 
is used everywhere. Basic 
operation is something like 
this: The first step is for all 
op amps to be zeroed and the 
digital counter section (which 
drives the display) reset. Then 
any positive input voltage 
(the one you want to mea-
sure) is compared with the 
reference voltage (did you 
notice the reference block in 
Fig. 1?), and the ratio of 
these two voltages is con-
verted into a stream of digital 
pulses.  The  pulses  are 
counted up and displayed as 
voltage. Next, any negative 
voltage you may apply is 
compared to the reference; 
then the ratio is counted and 
displayed  as voltage,  like 
before.  In the final step, 
everything is zeroed out and 
the  process repeats itself. 
These steps are controlled by 
a built-in digital timer, a 
necessary feature of the dual 

slope voltmeter. I've left out 
a lot of the theory to keep 
this section painless, but you 
should have an idea of how 
the dual slope system works 
in its basic form. 
The quickest and easiest 

use for DVMs is as a simple 
dc voltmeter. Fig. 2 shows a 
typical hookup. If you are 
like most people, you will 
want to measure more than 
the 0 to 2 volt scales these 
meters measure, so you will 
need an attenuator as shown. 
You can use precision resis-
tors for the values shown; 
Radio Shack and others have 
offered a resistor pack that 
will give close values (hope-
fully). Anyhow, it's worth 
looking into. If you don't 
need the 10-meg input imped-
ance of the divider shown, 
you can use other values of 
resistors. Let's assume that 
you are measuring the output 
of a 0 to 20-volt power 
supply. Just pick two resistor 
values that come close to 
make the 10 to 1 voltage 
divider you need. You can 
probably use something like 
166k for R1 and 16k for R2 
with no problem. The calibra-
tion control on the meter will 
adjust for this. In fact, I did 
just this trick in the power 
supply featured in the orig-
inal MC-1405 DVM article 
and it worked like a charm! 
The only real restrictions you 
should worry about are that 
the resistors must be pre-
cision wire-wound or film 
type and you must not use 
values so low that you load 
down  the  circuitry  you 
measure. 
Another use for a dc volt-

meter is in communications 
gear. How about a digital 
plate voltage meter? Or how 
about a digital circuit checker 
in a communications rack 

INPUT 

03-1200vDa 

•SV 

POWER SUPPLY 
COMMON 

.CADDOCK MODEL i776-I 

MODEL 1776-1 

0 0 000 
2cPy)  I 2V 

20V 
COM 

1200V 

Fig. 3. A full-blown attenuator scheme, like those used in 
commercial digital multimeters. Note that the ranges are 0-2 
volts, 0-20 volts, 0-200 volts, and 0-1200 volts. 

(say a 2 meter repeater)? 
Perhaps someday soon all 
quality communications gear 
will have some sort of circuit 
tester built in. Wait and see! 
If you wish to build that 
classy digital plate voltage 
meter,  the job is pretty 
simple. Find out what volt-
ages you will be measuring 
and  plan  the  attenuator 
accordingly.  Suppose  you 
want to measure 1 kV full 
scale in your linear. That 
means  you  must  provide 
1.000 volt or so to the meter. 
You need an attenuator of 
1000 to 1, of course, and Fig. 
2 shows  some  suggested 
values. Some important tips: 
For safety, always run the 
meter  common at chassis 
ground potential. This will 
mean safer operation for the 
meter. If its power supply 
transformer arced to ground, 
the DVM could be damaged. 
Also, use several high-value 
precision resistors in series; 
many  precisions  have 
500-volt ratings. Of course, 
you will have an easier time 
finding lower values to put in 
series. After you install the 
meter, you may want to add 
a switch so you can measure 
other voltages. The amplifier 

'wALLPLUG. 
TRANSFORMER 

• 
50Piv 

I CI 

bias voltages are good candi-
dates; just select an appro-
priate R1 for your applica-
tion. Note: The MC-1405 
DVM will not measure nega-
tive voltages, so keep this in 
mind if you build this DVM. 

Moving along further, you 
might want a multiple-range 
dc digital voltmeter for the 
lab. Fig. 3 shows how to do 
it. The easiest and best way I 
have found to tackle a multi-
range attenuator is to buy a 
commercial resistor network. 
You get all the tough-to-get 
resistor values in a single 
package, and it's ready to go 
— just add a switch! The 
attenuator shown in Fig. 3 
will measure 0-2 volts, 0-20 
volts, 0-200 volts, and 0-1200 
volts. The reason the top 
range is 1200 volts and not 
2000 volts is due to the volt-
age limitations of the resistor. 
This part is made by Caddock 
Electronics'  and the part 
number is 1776-1. You can 
also get it from me, as well as 
a switch, for $12.95 plus 
$1.50 postage and handling. 
Since this price is about the 
same as theirs ($12.00), you 
can get both parts and save 
money. Or, if you prefer, you 

• •5v 

/C/. 

BOTTOM 
VIEW 

Fig. 4. Simple DVM power supply for model 101 DVM. See 
text for MC-1405 power supply. 
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IN PUT 
0-200"V 

-5V 

100oF 

Fig. 5. 10x amplifier for 0 
MC-1405 DVM. 

can get 0.1% resistors in the 
values shown from Mepco-
Electra and others. 

Here are a few other uses 
for a dc voltmeter: Why not 
attach a permanent magnet 
dc motor and make a digital 
tachometer? Or rig up a 
photocell pickup for a more 
accurate  noncontact  tach. 
How about a simple digital 
thermometer? These DVMs 
will read the output of a 
thermocouple directly on a 
200 mV input range. You can 
check circuitry for destruc-
tive "hot spots," check heat 
sinks, appliances around the 
home, and much more. Now 
surely you can think up more 
uses than that! 

A few words about power-
ing your voltmeter! Always 
use a separate power supply 
to run it. The one shown in 
Fig. 4 will do nicely. Don't be 
tempted to tap power from 
the circuit you are going to 
measure; the DVM may inject 
noise back into the supply 
through the power leads. I 

AC LINE 

0-2V 
TO MCI405 DVM 

to 1.999 mV reading on the 

even used a separate source of 
power on my Heath lab sup-
ply. It paid off in a quite dc 
output. Look for an extra 
transformer winding in your 
equipment of at least 6 volts 
or more at around 100 mA. If 
you have one (the Heath 
supply did), you can elim-
inate the expensive power 
transformer shown in Fig. 4. 
After you have the meter 

running,  calibration  is in 
order. Simply measure the 
high voltage, power supply 
output, or whatever with a 
digital multimeter of known 
accuracy. Then adjust the pot 
in the 101 DVM until the 
readings jibe. If you built the 
MC-1405  DVM,  the pro-
cedure is the same, but you 
must zero  it before you 
adjust the calibration. Do this 
with  zero output voltage 
from the equipment your 
meter is built into, tweak the 
zero adjust, and apply power. 
Adjust the MC-1405 calibra-
tion pot until both meters 
agree, and you are all set. 
These two DVMs have the 

potential for being far more 
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I2V  >  
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1 I ISOLATION 
TRANSFORMER 
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10K 
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000K  AC 
CONVERTER 

wIOK 

CURRENT 
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DVM 
0-2 V 

PANEL SWITCH 

Fig. 7. Super repeater "checker-outer" checks critical voltages 
and current in repeaters. You should use a 1:1 isolation 
transformer in the front of the ac line to check the circuit for 

safety. 

47K 
AC 
IN 

IN4148 ioop , 

-10 TO I5V 

IN4148(2) 

108 

OK 

AC CAL 

10pF 
' TANTALUM 

TO HI-Z (NM 

Fig. 6. Simple high-quality ac converter. Circuit from Motorola 
MC-14433 application notes. 

accurate (like about ±0.03% 
typical short term) on a single 
range than many low-cost 
digital multimeters around, so 
get the best meter you can 
find to do your calibration. 
By "low cost," I mean the 
$89.95, 3-digit, 1% accurate 
TV service-type digital multi-
meters. 

If you would like a 0 to 
199.9 mV scale on your DVM 
for measuring gadgets like 
thermocouples and the like, 
the  conversion  to  these 
meters  is easy.  On  the 
MC-1405 voltmeter, rewire 
the input buffer to a 10x 
non inverting  amplifier,  as 
shown in Fig. 5. I would 
suggest that, if you have the 
MC-1405 DVM, you use RCA 
CA-3130AE  mini-DIP  op 
amps in place of the LM-308s 
used in the original unit. The 
MOSFET op amps have far 
higher input impedances and 
they drop in the same socket. 
If you are working with the 
model  101  DVM,  simply 
change R4 from 470k to 27k 
and recalibrate the unit for 
199.9 mV full scale. This job 
takes only minutes. 

There's  another  good 
reason for converting your 
meter to 0 to 199.9 mV full 
scale. If you plan to add 
current shunts, you should 
use this range. Why? To 
minimize something called 
"insertion loss" or, in other 
words,  the  voltage  drop 
across the current shunt. If 
you lose too much voltage in 
the shunt, you can cause 
problems in the circuit you 
are trying to test and goof up 
your current readings. Play it 

wise and use the 199.9 mV 
scale if you can. 
Sometimes it is desirable 

to read ac volts with your 
basic dc-type DVM. All you 
need is an ac converter. Fig. 6 
shows the details. You might 
also want to use the circuit in 
any digital multimeter designs 
you are working on, as this is 
a pretty good circuit. Accu-
racy is typically better than 
0.2% at 60 Hz. Response is 
good from 30 Hz to over 5 
kHz. To my knowledge, this 
is the first time anyone has 
published a decent ac con-
verter circuit. This circuit 
converts 0 to 1.999 volts 
effective value ac to 0 to 
1.999 volts dc. For higher 
voltages, use the same atten-
uator shown in Fig. 2. Build 
this circuit on a piece of 
ground-plane (PC with per-
forated copper on one side) 
perfboard or on a well laid 
out PC board. Keep all leads 
short and shield the input 
leads, as hum pickup comes 
easily in a circuit as high 
impedance as this. This ac 
converter is useful for current 
measurements,  too,  as it 
works well at low voltage 
levels. 
So what can you do with 

an ac voltmeter? You can 
build a power line monitor. 
That's a rather gimmicky 
project, to be sure, but you 
could build it into a piece of 
equipment to check critical 
line  voltages.  You would 
probably want to combine 
other functions (such as dc 
volts and current) with this 
circuit. Fig. 7 shows the 
culmination of this idea. It's a 
complete electronic "checker-
outer" for a piece of equip-
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Fig. 8. Simple C or L meter. 
The signal source is ideally 
from a constant amplitude 
signal generator, but a fila-
ment transformer will work. 

ment such as a 2 meter re-
peater or you name it. As 
shown, you can check line 
voltage, battery backup volt-
age,  current  consumption 
from ac battery, agc check, 
and final collector current. If 
this tester were located in a 
remote repeater station, the 
selector  switch  would  be 
remote controlled, and the 
readout would be converted 
to audio and "read out" at a 
distant location. Does this 
give anyone any ideas? How 
about a computer "hand-
shake" system? 
Another use for ac volts is 

in  capacitance/inductance 
meters. I am offering this idea 
as is because I haven't tried it. 
If you do, be sure to carefully 
shield ac input from the 60 
Hz source, to reduce hum 
pickup. And try to use a 
stable ac signal source. A 
couple of op amps would 
work for this, and you can 
use frequencies such as 60 Hz 
and 1 kHz, which are popular 
in LC bridges. Fig. 8 shows 
the details. 
I saved the current measur-

ing techniques for last be-
cause they can use all the 
stuff just mentioned. Fig. 9 
shows  how  current  is 
measured.  Just use Ohm's 
Law to get the shunt(s) that 
you need. I didn't really have 
to make many comments 
about current measurement, 
but I will repeat that you 
should use the 199.9 mV 
meter range here. You can 
cut some slack and use the 
1.999-volt  range  in some 
applications, such as with 
tubes, but this isn't always 
the case. A few comments 

I 

0 TO 200wV 

SIMPLEST WAX 

OR 

DELUXE CURRENT SHUNTS 

CURRENT WITH MC 1405 OvIA 

BASIC CURRENT HOOKUP 

Fig. 9. Current measuring techniques. 

about the resistors you use: 
All resistors have tempcos, or, 
in other words, they change 
resistance with temperature. 
So the moral is, don't heat 
them  up.  Calculate  the 
wattage with full-scale cur-
rent and use a resistor of 10x 
or better this value. If you 
wind your own resistor with 
wire, be careful to use very 
heavy wire or, better yet, 
resistance wire. One of the 
worst current shunts I ever 
made was a 0.1-Ohm resistor 
made out of #18 wire. The 
tempco was so bad it easily 
showed up on an analog 

0-200mV 

meter. Commercial resistor 
wire is made of nichrome or 
similar wire and has a better 
tempco. 
I hope these circuits can 

be of use to you. Stay tuned 
for some more applications 
for the DVM kits. The next 
ones will be more specific in 
nature, and perhaps more 
useful. If you have any ques-
tions and you write, please 
enclose an SASE or I'll send a 
ton of sales literature! • 

Reference 

1. Caddoc k Electronics,  3127 
Chicago  Ave.,  Riverside  CA 
92507. 

C 
from page 80 

county for the purpose of 
operating in the Delta QS0 Par-
ty. A plaque will also be award-
ed to the high scoring Delta 
Division Club station. No limit 
to the number of operators or 
transmitters; however, all 
QS0s must be made from the 
same location. The Lafayette 
ILA) ARC will sponsor the 
plaques. 
ENTRIES: 
Logs must include date/time, 

station worked, exchange, 
band, emission, and multiplier. 
Logs must be postmarked no 
later than October 21st to be 
eligible for award considera-
tion. Logs will be returned if re-
quested. Send logs to Malcolm 
P. Keown W5RUB, 213 Moon-
mist, Vicksburg MI 39180. 

ROCKY MOUNTAIN DIVISION 
OSO PARTY 

Contest Periods: 
2000 GMT September 30 to 
0600 GMT October 1 
2000 GMT October 1 to 
0200 GMT October 2 

Call will be CQ de AM on CW 
or "from Rocky Mountain" on 
phone. Non-Rocky Mountain 

sta 'ons should refrain from 
cal ing CO! A station may be 
worked once per band re-
gardless of mode. 
EXCHANGE: 
Non-Rocky Mountain sta-

tions send consecutive serial 
number and section; foreign 
stations send RST and serial 
number. In-division stations 
send serial number, county, 
and section. 
FREQUENCIES: 
3560, 7060, 14060, 21060, 

28060, 3920, 7230, 14280, 21360, 
28560. 
SCORING: 
SSB QS0s are one point, while 

CW QS0s are two points each. 
Out-of-division stations multi-
ply QS0 points by the number 
of counties. Stations within the 
division multiply QS0 points by 
the sum of division counties, 
sections, and foreign countries 
worked. 
AWARDS: 
A certificate will be awarded 

to the highest scoring station 
in each ARRL section, provided 
a minimum of ten QS0s have 
been made, and each foreign 
country. Second place will be 
awarded where noteworthy 
score warrants. A certificate 

will be awarded to the high 
scorer within each division, 
county, and state. County hop-
pers, defined as stations 
operating from three or more 
counties, are eligible for county 
awards and for certification as 
high scoring county hopper in 
the division. Division multi-
operator stations are eligible 
only for certification as division 
high multi-operator. A plaque 
will be awarded to the highest 
scoring single operator station 
within the division and outside 
the division. 
ENTRIES: 
Logs must have county of 

operation clearly marked; 
county hoppers should in-
dicate separate county totals 
as well as a grand total. All logs 
must be postmarked by Oc-
tober 30th and sent to: Bill 
Wageman, 35 San Juan, Los 
Alamos NM 87544 (with an 
SASE if contest results are 
desired). By entering, one 
agrees that all decisions of the 
contest committee will be ac-
cepted as final. 

MISS AMERICA STATION 
Station  K2BR  will  be 

operating from the Miss 
America Pageant, Atlantic City 
NJ, from September 1 through 
10, 1978. Approximate frequen-
cies: CW-3555, 7055, 14055, 
21055; phone -3935, 7235, 

14280, 21380; Novice-3730, 
7130, 21130. QSL to K2BR. 
Sponsor: Southern Counties 
Amateur Radio Association 
(SCARA). 

THE NEW JERSEY ALL 
COUNTY AWARD (NJAC) 
Sponsored by the Jersey 

Shore Amateur Radio Society, 
this new award is offered for 
working NJ counties on any 
band as follows: seven coun-
ties for the certificate, and en-
dorsements for each additional 
seven counties (for a total of 21 
counties). Send log information 
plus $1.00 and two 5c stamps 
to: Wally Eichorn K2CYX, 105 
Seaside Place, Sea Girt NJ 
08750. 

85 



One-Stop 
Ji m-p a k '1 Component Center 

electronic components 
ALABAMA 
Cropwell 
Mobile 
ALASKA 
Anchorage 
ARIZONA 
Flagstaff 
Fountain Hills 
Tempe 
Sierra Vista 
Yuma 
CALIFORNIA 
Bellflower 
Berkeley 
Brea 
Cypress 
El Monte 
Fontana 
Fullerton 
Glendale 
Lake Tahoe, South 
Lancaster 
Long Beach 
Mission Viejo 
Modesto 
Monterey 
Oceanside 
Palmdale 
Palo Alto 
Pasadena 
Riverside 
Sacramento 
Sacramento 
Sacramento 
San Bernardino 

San Carlos 
San Diego 
San Diego 
San Fernando 
San Francisco 
San Francisco 
San Jose 
San LUIS Obispo 
San Rafael 
Santa Barbara 
Santa Crux 
Santa Maria 
Santa Monica 
Sunnyvale 
Torrance 
Vallejo 
Van Nuys 
Ventura 
Walnut Creek 
Westminster 
Whittier 
Whittier 
COLORADO 
Aurora 
Steamboat Springs 
CONNECTICUT 
Bridgeport 
FLORIDA 
Ft Lauderdale 
Gainesville 
Lakeland 
Orlando 
Tampa 
Tampa 
GEORGIA 
Atlanta 
HAWAII 
Area 
Honolulu 
IDAHO 
Boise 
Ca/dwell 
Idaho Falls 
ILLINOIS 
Carbondale 
Evanston 
Evanston 
Granite City 
Groveland 
Mount Prospect 
Niles 
Oak Park 
Rockford 
Schaumburg 
INDIANA 
East Chicago 
Hammond 
IOWA 
Clinton 
Davenport 
Indianola 
KANSAS 
Kansas City 

Tucker Bros 
Lafayette Radio Electronics 

Electronics Corp of Alaska 

Jim's Audio & Stereo Repair 
P & C Communications 
Computerworld Inc. 
8 & S Electronics 
Yuma Electronics 

Earl's Hobby Shop 
Al Lather Electronics 
Century Electronics 

SCR Electronics 
Kimball & Stark 

Fontana Electronics 
Orvac Electronics Inc 

Eagle Electronics 
CalPrne Electronics 

Consumer Electronics 
Scott Radio Supply Inc. 
Tower Electronics Corp. 

Computer Magic 
Zacka 

Electronic Center 
Radio Shack A.S.C. Palmdale 

Zack Electronics 
Dow Radio Inc. 
Computer Center 

Heath/tit Electronic Center 
The Radio Place 

Sack it 
Inland Computer 

& Electronics 
J & H Outlet Store 

Radio Shack A.S.C. Mira Mesa 
Redio-Tronics Inc. 

San Fernando Electronics 
Zack Electronics 

Zenith Distributing Corp. 
Quement Electronics 

Mid-State Electronic Supply 
Electronics Plus 

Lombard Electronics 
Santa Crux Electronics 

Caps Electronics 
Mission Control 

Sunnyvale Electronics 
SE Electronics 

Zacka 
Thrifty Electronics Supply 
Lombard's Electronics Inc. 
Byte Shop of Walnut Creek 

JK Electronics 
D & S Electronics 

Whittier Electronics Co. 

Corn Co Electronics 
Norm's TV & Electronics 

Bridgeport Computer 

Computers For You 
Lafayette Radio 

Lakeland Specialty Electronics 
Altair Computer Center 

AMF Electronics 
Microcomputer Systems 

Atlanta Computer Mart 

Delcorns Hawaii 
Integrated Circuit Supply 

Custom Electronics 
A Gem Supply Inc. 

Audiotronics 

Lafayette Radio 
My Bitty Machine Co 

Tr-State Electronic Corp 
Computer Systems Center 

Moyer Electronics 
Tr-State Electronic Corp. 

Computer Land 
Soectronics Inc 

Imperial Computer Systems 
Data Domain 

Acro Electronics Corp. 
Quantum Computer Works 

Bridge Elec. Computer Center 
Computer Store of Davenport 

Electronix Limited 

Electronic Surplus Sales 

AUTHORIZED DEALERS 
KANSAS IContinuedl 
Manhattan  Communications Specialties Ltd. 
Wichita  Amateur Radio Equipment Company 
KENTUCKY 
Lexington  Radio-Electronic Equipment Co. 

LOUISIANA 
Baton Rouge  Davis Electronics Supply Co. 
New Orleans  Wm. B. Allen Supply Co. 
MARYLAND 
Baltimore 

Baltimore 
La Vale 
Rockville 
Solver Spring 
Towson 
Towson 
MASSACHUSE TTS 
Medford 
North Adams 
Waltham 
Worcester 
MICHIGAN 
Ann Arbor  Airway 
Flint 
Grand Rapids 
Lansing 
Mt. Clemens 

MINNESOTA 
Duluth 
Eagan 
Hook ins 
St. Pau/ 
MISSOURI 
El Dorado Springs 
Florissant 
Parkville 

MONTANA 
Billings 
Bozeman 

Computer Workshop 
of Baltimore 

Everything Electronic 
J& M Electronics 

Computer Workshop 
Computers Etc. 

Baynesville Electronic Inc. 
Computers Etc 

Tufts Electronics 
Electronics Supply Center 

Computer Mart Inc 
PM Electronics Inc. 

Electronic Communications 
Hobby Electronic Center 
Micro Computer World 

Fulton Radio Supply Co 
The Computer Store 

Northwest Radio of Duluth 
Computer Room Inc 

Heathkit Electronic Center 
Heathkit Electronic Center 

Beckman Electronics 
Computer Country 
Computer Workshop 

of Kansas City 

Conley Radio Supply 
Electronic Service & Distributing 

NEBRASKA 
Lincoln  Altair Computer Center 
North Platte  Scott Radio Supply Corp. 
Omaha  Omaha Computer Store 
NEVADA 
Las Vegas  Century 23 
NEW JERSEY 
Sayville  A.R.& Communications Services 
Brick town  Radio Shack Associate Store 
Cherry Hell  The Computer Emporium 
Hoboken  Hoboken Computer Works 
Paterson  Allaronics 
Pompton Lake  Computer Corner 

of New Jersey 
Ramsey  Typetronoc Computer Store 

NEW YORK 
Albany 
Kingston 
New York 

Fort Orange Electronics 
Greylock Electronics 

Computer Mart of New York 

NEW YORK IContinuedl 
Rensselaer 
Rochester 
Troy 
Utica 
White Plains 
Wlliamsville 
NORTH CAROLINA 
Durham 
Greensboro 
Raleigh 
NORTH DAKOTA 
Fargo 
OHIO 
Bucyrus 
Cincinnati 
Columbus 
Dayton 
Reynoldsburg 
OK LAHOMA 
Guymon 
Oklahoma City 
Tulsa 
OREGON 
Albany 
Coos Bay 
Medford 
Ontario 
Portland 
Salem 
PENNSYLVANIA 
Drexel Hill 
Erie 
Hershey 
Murraysville 

Phoenixville 
Pittsburgh 
Wilkesbare 
York 
RHODE ISLAND 
Cranston 
Pawtucket 
SOUTH CAROLINA 
North Charleston 
TENNESSEE 
Chattanooga 
Clarksville 
Knoxville 
Memphis 
Memphis 
Oak Ridge 
TEXAS 
Amarillo 
Dallas 
Houston 
Houston 
San Antonio 
UTAH 
Provo 
VIRGINIA 
Alexandria 
Alexandria 
Alexandria 
Charlottesville 
Hampton 
Richmond 
Roanoke 
Springfield 

Virginia Beach 
WASHINGTON 
Kennewick 
Longview 
Pasco 
Rich/and 
Seattle 
Seattle 
Spokane 
WEST VIRGINIA 
Morgantown 
Morgantown 
Ripley 
Wheeling 

Corn Tech Electronics 
2001 Microsystems 
Trojan Electronics 

Am-Corn Electronics 
The Computer Corner 

Hirsch Sales Co 

Future world 
Byte Shop 

Byte Shop of Raleigh 

The Computer Company 

Mead Electronics 
Digital Design 

Heathkit Electronic Center 
Altair Computer Center 
Universal Amateur Radio 

Sound Service 
Bits, Bytes & Micros 
High Technology 

Oregon Ham Sales 
Herrick Electronix 

Portland Radio Supply 
Miller Electronics 

Portland Radio Supply 
Computer Pathways 

Kass Electronic Distributors 
Warren Radio 

Microcomputer Systems Inc 
Computer Workshop 

of Pittsburgh 
Stevens Electronics 
Tydings Company 

Hemline Electronics 
G. Y C. Company 

Jabbour Electronics City 
Jabbour Electronics City 

Technical Services Inc 

William's Data Comp Division 
Masstronics 
Byte ShOP 

Bluff City Electronics 
Sere-Rose & Spencer Electronics 

Computer Den, 

Computer Encounters Inc 
CompuShop 

Altair Computer Center 
Interactive Computers 

Sherman Electronics Supply Inc 

CANADA 
Alberta (Calgary) 
Ontario (Williowdale) 
Quebec (Montreal) 

PANAMA 
Panama City 
Panama City 

FRANCE 
Paiis 

SINGAPORE 
SINGAPORE 

Alpine Electronic Supply Co 

Computer Hardware Storr 
Cor»puters Plus Inc 

Heathka Electronic Center 
Lafayette Electronics 

Lafayette Radio 
Computers-To-Go 

The Computer Place 
Computer Workshop 
of North Virginia 

Heathkot Electronic Center 

C & J Electronics 
Progress Electronics 
Riverview Electronics 

C & J Electronics 
C- Corn 

Empire Electronics 
Personal Computers 

The Computer Corner 
Electro Distributing Co. 
Thompson's Radio Shack 

Lafayette Radio Asso. Store 

SEE YOUR LOCAL jig = DEALER TODAY! 

The Computer Shot, 
Home Computer Centre 

Wang's Mocrocen ter 

Fier rrorecnia S.A. 
Sonael, S A. 

Computer Boutique 

Inter-Trade (PTE) Ltd 
Systems Technology Ltd 

For Dealer Information, write or phone JIM-PAK `̀, 1021 Howard Ave., San Carlos, California 94070 (415) 592-8097 

86 



146A 

Why Buy The 146A? 

• More room means larger battery capacity 

• Larger case affords greater audio fidelity 

• Room for tone options 

• Provisions for remote speaker mic 

• Full size telescoping antenna is standard 
feature 

• 5 channels 

• Meter for RF and signal strength 

• 2+ Watts output 

Standard 
Communications 
memb• 

• 

Standard Communications 
offers you a choice of 2 meter 
handheld radios in either the 
pocket sized C-118 or the 
professional sized 146A. 
Why Buy The C-118? 

• Compact — can be slipped in pocket or purse 

• 6 channels but affords 18 channels transmit with unique 
offset switch which produces transmit offset of 
±600 kHz 

• Requires only one crystal for each channel 

• BNC antenna connector 

• Rubber flex antenna at no additional charge 

• LED status lights indicate channel busy and RF output 

• 1 + Watts output 

Both the C-118 and 146A... 
. . . Are ready to operate on 146.94 simplex and 34/94 

repeat 
. . . Have excellent sensitivity and selectivity characteristics 

MIMI  MI =  M EI =  111111111 •11111111 
Si 

Attn: Advertising Manager 
Standard Communications Corp. 
P.O. Box 92151 
Los Angeles, CA 90009 

Gentlemen: 

Please send me additional information on 

C-118 2 meter 1 Watt FM Handheld Radio 
El 146-A 2 Watt VHF Handheld Radio 

Name   

Address   

City   State  Zip   

8 I  

MI M MU M • • •  MIN IN IN •  M EI M M •1111111 amateur radio manutacturec's association 
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Jim Hagedon K8YQH/AA8P 
Miami Valley F.M. Association 
1340 Brainard Woods Drive 
Dayton OH 45459 

Meet 
Mr. Blizzard 

Dayton hams were ready 

If you had asked a 
dozen hams living in the 

Illinois, Indiana, and Ohio 
area to define a blizzard on 
Wednesday, January 25, 
1978, you probably would 
have been hard pressed to 
get a good answer. By noon 
the next day, however, that 
problem would have no 
longer existed —they were 
living through one! 
The weather authorities 

say that this was the worst 
winter storm to hit the area 
since we began keeping 
records in the late 1800s. In 
Dayton, new records were 
set for lowest barometric 
pressure (28.66 in.), highest 
winds (68 mph), and most 
snow in a 24-hour period 
(12 in.), all accompanied by 
subzero temperatures. 
This, indeed, was a bliz-

y‘  zard. 
For the next 24 hours, vir-

National Guard Medivac helicopter prepares to land at National Guard armory near  tually nothing that didn't 
Dayton. This was one of several Guard units used to rescue stranded motorists and farm  have four-wheel drive 
families in the Ohio area.  could move in the region. 
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An area newspaper was 
headlined "Ohio Closed," 
and that probably summed 
it up best of all. 
It was daylight Thursday 

morning before the full im-
pact of the storm began to 
sink in. Due to the loss of 
electric power in large 
areas and the anticipated 
need to shelter stranded 
travelers, a massive relief 
effort was going to be re-
quired. Before these ef-
forts were concluded, 
thousands of amateurs 
throughout the area would 
be involved in making the 
operation a success. 

In the greater Dayton 
area alone, nearly 300 
amateurs  worked  in 
around-the-clock shifts for 
four days, assisting the Red 
Cross in setting up and 
stocking shelters, dispatch-
ing four-wheel drive 
vehicles on rescue and 
transport missions, and 
handling health and wel-
fare traffic to all parts of 
the country. 

The majority of the com-
munications were handled 
through the Miami Valley 
F.M. Association WR8ACV 
repeater systems on .04-.64 
and .31-.91. The .04-.64 
machine primarily func-
tioned as a link for Red 
Cross shelter operations 
and was directed from a 
station at their head-
quarters in downtown 
Dayton. 

The .31-.91  machine 
handled the bulk of the 
four-wheel drive vehicle 
dispatching, which was 
directed from a command 
post at the Centerville 
Police Department south 
of the city. A second sta-
tion on .31-.91 at Red Cross 
coordinated their requests 
with the Centerville group. 
Health and welfare traf-

fic was routed locally 
through  the  Dayton 
Amateur Radio Associa-
tion WR8ADP repeater on 
.34-.94 to several HF sta-
tions working the traffic 
nets. The D.A.R.A. machine 
also provided overflow 

Where's all your radio gear? That's what National Guard officers aked Stu K8ST when he 
and a Red Cross volunteer set up an emergency fuel-oil distribution system out of Na-
tional Guard headquarters. The HT was all Stu needed to maintain contact with the 
Guard tank truck over a two-county area. 

Roger W8LHL plants a two meter magnet-mount antenna on the root of a four-wheel 
drive Blazer at Red Cross headquarters in Dayton. This was one of countless volunteer 
vehicles that were used to deliver food and supplies to shelters and oti-erwise inaccessi-
ble homes in the snowbound Miami Valley area. 

capacity when the two 
primary machines were ful-
ly loaded. 
The biggest problem 

faced by the amateur 

volunteers was simply get-
ting to where they were 
needed. In some areas, 
amateurs living near 
shelters were picked up 

and transported by city or 
county snowplows. By late 
Thursday, satellite shelter 
communications had been 
established with Phillips-
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Rick WB8WMY prepares to help a young man with an emergency supply of fuel oil for his 
family. Rick was one of a number of hams who rode the National Guard tank truck and 
helped with the oil deliveries, sometimes making as many as eight trips a distance of a 
quarter of a mile on foot to deliver the fuel. 

burg, Brookville, Xenia, 
Englewood, Union, and 
Bellbrook. 
Another serious problem 

was telephone service. By 
midmorning on Thursday, 
several telephone ex-
changes were so overload-
ed with either real or imag-
ined emergencies that it 
became almost impossible 
to get a call through. 
A similar problem ex-

isted on the Citizens Band 
channels. The local REACT 
group did a superb job of 
trying to help stranded 
motorists by dispatching 
CB-equipped four-wheel 
drive vehicles, but the 
QRM was unbelievable. 
Channel 9 sounded like 
channel 19 during rush 
hour. 
By midday Thursday, the 

appeals broadcast by local 
radio and TV stations for 
four-wheel drive volun-
teers to report to Red Cross 
and area hospitals began 
to pay off. Several area 
auto dealers volunteered 
their four-wheel drive in-
ventories to police and fire 
departments, and we 

began to team up hams 
with four-wheel drive 
operators. 
Dispatches to transport 

nurses and doctors to and 
from  area  hospitals 
became commonplace. 
Many trips were made 
delivering prescription 
drugs and food to homes 
where these items were in 
critically short supply. 
On Friday morning, the 

wind and snow began to 
subside, but road condi-
tions had actually wors-
ened from the day before. 
To relieve the radio traffic 
load at the Red Cross, the 
command post at the 
Centerville Police Depart-
ment was established and 
coordinated with area 
hospitals to handle person-
nel shift changes. This 
operation  continued 
through the afternoon of 
Saturday, the 28th, by 
which time most of the 
roads  were  at  least 
passable for normal pas-
senger cars. 
During the day on Fri-

day, the Red Cross opera-
tion took on added func-

tions, as food and fuel-oil 
supplies began to run short 
in homes that were still cut 
off. Food deliveries in 
amateur-radio-equipped 
vehicles began on Friday 
and carried on through 
Sunday, the 29th. On Sun-
day, a separate fuel-oil 
delivery program was ini-
tiated using a National 
Guard tank truck dis-
patched by amateur radio 
from Guard headquarters. 
This service continued 
through the middle of the 
following week. 
In retrospect, one of the 

most impressive aspects of 
the snow emergency was 
the high level of prepared-
ness and adaptability dis-
played by amateur radio. 
Portable antennas and 
cigarette-lighter power 
plugs were in evidence 
everywhere, which made 
equipping four-wheel drive 
vehicles and National 
Guard trucks with two 
meter equipment relative-
ly easy. 
Rarely was there a lack 

of qualified volunteer 
radio operators. Indeed, 

the hardest problem at 
times was convincing some 
of them to get some sleep. 
Radio procedures were 
generally excellent, with 
short transmissions and 
rapid acknowledgements 
the rule rather than the ex-
ception. 
The technical capabili-

ties of the repeater systems 
really paid off, as well. 
Following the Xenia, Ohio, 
tornado in 1974, the need 
for a more reliable, better-
coverage repeater system 
for the Dayton area 
became evident, and a 
system was designed. With 
the financial assistance of 
several local foundations 
and many hours of work by 
a dedicated technical com-
mittee, the system was in-
stalled and received its 
first real test under 
emergency conditions dur-
ing the blizzard. 
The machines performed 

flawlessly. With their 
saturation coverage of the 
two-county area of respon-
sibility, hand-held por-
tables and low-power mo-
biles were able to be used 
with an absolute minimum 
amount of time being 
spent on setup and in-
stallation. 
Taken together, the 

combination of trained, 
willing amateur radio oper-
ators, flexible, properly-
operating equipment, and 
a good, reliable repeater 
system was unbeatable for 
this situation. None of us 
had ever trained for an 
emergency like this— few 
would ever have expected 
a situation like this to oc-
cur. When the time came, 
though, the pieces fell into 
place, and ham radio went 
to work for the good of the 
community. 
As one of my friends in 

the local REACT organiza-
tion later told me, "I was 
listening on my police 
monitor, and you guys real-
ly sound professional. You 
sounded like you do that 
every day." That's about 
the nicest compliment I 
can think of... 

90 



Under chassis view of SCR1000 with 
Autopatch installed. 

SCR 1000 - Standard of Comparison 

r In Repeaters- Now Available with Autopatch 
—And Many Other Options! 

Adoliateh jeaule4 : 
• Normal patch, or secure reverse patch ac-

cessed by a control op. 

• 3 digit anti-fatsing access - single digit dis-

connect 

• 3 digit on-off control of repeater transmitter 

• 4 sec. time limit on access 

• Built-in adjustable time-out function - patch 

shuts down in 30-90 sec. if no carrier is received 

• Wide range audio AGC on input and output. 

• User can mute phone line audio simply by key-

ing his mic button - prevents embarrassing 

language from being repeated 

• Patch access and repeater control - either 

over the air or over the land line 

Now Spec Comm has taken the hassle out of putting an autopatch repeater on the 

2111tr. & 220 MHz! air! The SCR1000/SCAP is a fully self-contained 30 watt repeater with built-in 

autopatch and land line control. You simply plug in the phone line, hook up the 

duplexer, and you're on the air! The usual months of problems are eliminated! T [I( 

SCR1000/SCAP has been meticulously engineered to provide the smoothest per-

forming patch together with a positive land line control of the repeater. The 

system is fully assembled, set-up and checked-out in our lab. 

• The SCR1000—simply the finest repeater available on the amateur market  and often compared 

to "commercial" units selling for 3 times the price! This is a 30 Wt. unit, with a very sensitive & selec-

tive receiver. Included is a built-in AC Supply, NE W Expanded Memory CW IDer, full metering and 

lighted status indicators/control push-buttons, crystals, local mic, etc. Also provided are jacks for 

emergency power, remote control, autopatch, etc. 
• A full complement of options are available: Duplexers, Cable, 'PL', Touch ToneTm Control, 111/10 

Power, Autopatch, 60-70 W 2-4 Chan. ID, Transmitter, Cabinets, etc. Please inquire. 

• The Spec Comm Repeater System  a sound investment .. available only by direct factory order 

Get your order in A.S.A.P.! 

SCR1000 Specifications  
RF Output  30 Watts typ. 
Infinite VSWR proof 
Sensitivity  0  3uV/20dBOt. 
Selectivity... -6dB 0 ± 6.5 kHz; 

— 75dB @ t 15 kHz; 
— 100dB a ± 30 kHz. 

Includes 8 Pole Xtal Fltr. (Shar-
per 10 Pole Fltr. Available) 
Desense/Overload  W/1uV 
desired signal, desense just 
begins c approx. 50,000uV a 
t 600 kHz. 
Spurious Response. -70dB min. 

FEATURES 

Full  Metering  of  critical 
levels 

• Front Panel Controls for 
timers & AF levels. 

H Lighted  push-buttons  for 
control/test  functions  & 
status indicators 

State of the Art CMOS con-
trol  logic  & timers—No 
Relays! 
Built-in  CW  IDer—Low 
current draw, 250 bit PROM 
Memory! Adjustable speed, 
pitch, time, etc. 

Exclusive Spec Comm MOS-
FET/Hot Carrier Diode rcvr. 
front end—reduces 'dense' 
& IM problems! 
Built-in AC Supply w/instant 
btry. switchover for emer-
gency pwr. 
Supplied  with  .0005% 
Sentry xtals and a Turner 
local mic. 
Jacks Provided for Remote 
Control, Auto-Patch, DC out, 
AF in/out, COR Switch, etc. 
True FM —For Rpt. Audio so 
good,  it  "sounds  like 
direct"! 

SCR 1000 WITH FL-6 PRESELECTOR  $1055.00 
SCR 1000 WITHOUT PRESELECTOR   970.00 
SCR 1000 SCAP & FL-6 PRESELECTOR  $1605.00 
SCR 1000 SCAP FL-6 WP641 DUPLEXER  $2100.00 

SUB-ASSEMBLIES & ACCESSORIES 

• FL-6 Preselector. Rcvr. 
Front-End Filter/Preamp. 
Exc. rejection of strong "out 
of band" sigs. —6OdB @ t 6 
MHz   $85.00 

• SCR100 Receiver Board. w/ 
xtal  $115.00 
( 8 Pole IF Filter + $18.95) 
(10 Pole IF Filter + $29.95) 

• SCR100 Receiver Assembly. 
SCR100 mounted in shield-
ed housing.  $185.00 

• SCT110 XmtrJExclter Bd. 7 
or 10 Wt. bd. $135.00 w/xtal. 
BA-10 30 Wt. Amp. bd. & Ht. 
Sink   $51.95 

2 M 

SPEC-COMM REPEATER BOARDS,  & 
220 

M Hz! 

• SCT110 Transmitter Assem-
bly. SCT110 mounted in 
shielded housing.... $199.95 
(30 Wt. Amp. + 65.00) 

• CTC100 COR/Timer/Control 
Bd.   $35.00 

• 10250 CW ID/AF Mixer Bd. 
Programmed  $65.00 

• SCAP Autopatch Bd. $225.1313 
• RPCM "Reverse Patch" & 
control bd.   $79.95 

• TTC100 Touch Tone Control 
bd. 3 digit ON, 3 digit 
OFF   $85.00 

• TRA-1 Timer Reset Annun-
ciator Bd.  $20.95 

• WP541 Duplexer.  . $495.00 

Commercial prices 
somewhat higher 

EXPORT ORDERS—CONTACT SHERE IN OUR INTERNATIONAL DEPARTMENT 

See our August 73 Ad for more details! 
(Add $3.75 ship/handling. PA residents 
add 6% tax.) 

Send for Data Sheets! 

izszy/ SPECTRUM COMMUNICATIONSsy 
1055 W. Germantown Pk., Norristown PA 19401 (215) 631-1710 



Jerrold A. Swank W8HXR 

657 Willabar Drive 
Washington Court House OH 43160 

The Blizzard of '78 

a real snow job 

At 2:00 am EST on 
January 26, 1978, the 

wind began to blow and 
the snow began to streak 
across the landscape, caus-
ing a whiteout that would 
do credit to an Antarctic 
winter storm. At 3:30 am, 
the  furnace  blower 
stopped and we lost our 
heat. The power had gone 
off all over Washington 
Court House. The loss of 
power knocked out both 
my two meter transceiver 
and the local 87/27 re-
peater. 
Luckily, the power came 

back on in our section of 
the city at 8:30 am. Soon 
after that, I received a call 
from Paul Woods, the 
Deputy Director of the 
Disaster Services Agency, 
asking that I alert the ham 
radio emergency network 
Since I am both the 
Disaster Services Agency 
Communications Officer 
and the newly-appointed 
Fayette•County Emergency 
Coordinator, it was my job 
to get the amateurs 
together. Although there 
had been no real advance 
planning, I made a call on 
the repeater for volunteers. 
The results were im-

mediate and exciting. 
Many local hams had 
promptly gone to the 
repeater frequency. It was 
practically instant mobili-
zation. 

Eventually, twenty-six 
amateurs took part in our 
operation. We had a use 
for each of them — it cer-
tainly was a gratifying 
response. 

Last year, the DSA direc-
tor had depended on 
CBers, with very poor 
results. The emergency 
channel (9) was deluged 
with calls for the sheriff, 
and the other channels 
were loaded with people 
discussing the storm. High-
powered  amplifiers used 
by CBers in a nearby town 
on channel 10 caused so 
much adjacent channel in-
terference that attempts to 
relay calls for help through 
CBers out of town failed. I 
had told him that next time 
I would show him what 
ham radio could do. 

I asked first for someone 
to go to the DSA head-
quarters to set up a unit for 
communication with mo-
bile units, as well as for 
quick connection with the 

office (since its line was 
also swamped with calls). 
To get in, I first had to wait 
several minutes for a dial 
tone, and then I would get 
a busy signal and have to 
start all over. The office 
could not call out, either. 
(The deep, drifted snow 
made it impossible for the 
telephone company to in-
stall lines, as had been 
done last year.) 
Art Swadner WEIBEEB 

said that he would go if 
someone would pick him 
up. Only four-wheel-drive 
vehicles could get through 
in most cases. 
Since none of the DSA 

rescue people were hams, 
we had to have a mobile 
operator with each driver. 
Frank Johnson WD8OLN 
put about 300 pounds of 
old generators and radio 
equipment in the back of 
his Ford station wagon for 
ballast, and went after Art. 
He also volunteered for a 
mobile job, and even used 
his own car. Another 
volunteer, Mark Workman 
WB8TYC, needed transpor-
tation, so Frank picked him 
up. Bill Burns WA8IEJ also 
used his own car, and Mike 
Gray WA8HNS, Jim Turner 

WB8FTL, and Gary McColl 
WD8LPK all became mo-
bile operators to ride with 
the DSA rescue units. 

The mobile units were 
designated DSA #1, DSA 
#2, and so on, so that the 
director, who was not a 
ham, would not have to 
remember ham calls. The 
mobiles indentified with 
both their call and with 
their DSA unit number. 
They handled more than 
fifty trips, either to bring in 
people or to take others 
medicine, food, or even 
fuel oil. 

Jack  McKirgan  II 
WD8BNG handled mes-
sages via repeater relays 
for surrounding cities; 
there were about seventy-
six messages handled. 

I handled the telephone 
calls, and several Novices 
monitored channel 9 on 
the CB and called me for 
the phone calls to the 
sheriff. They also moni-
tored our repeater on scan-
ners, since they could not 
work two meter FM. This 
scanner/CB receiver meth-
od worked very well. I 
replied via 2 meters and 
they returned the channel 



9 call with the information 
that they were going to be 
helped by either the sheriff 
or a wrecker, as the need 
appeared. 

I had to dial the sheriff 
up to ten times to get a 
line. Each time, there was a 
wait of several minutes for 
a dial tone. 

While we had offers of 
snowmobiles, the experi-
ence of last year taught us 
that they had limited 
usefulness. With a driver 
and a communicator, there 
was no room for evacuat-
ing people, and the intense 
windchill factor, due not 
only to the natural wind 
but also to the high speed 
of the snowmobiles, made 
it necessary that all 
occupants be warmly 
dressed. The four-wheel-
drive vehicle is the real 
workhorse. 

I averaged about four 
calls an hour, for over forty 
hours, and all this with only 
two hours sleep in the first 
twenty-four. This totalled 
more than one hundred six-
ty calls. 

Gerald Ragland WA8BOB 
is a pharmacist at the local 
hospital, Fayette County 
Memorial. He was very ac-
tive in the net, and also had 
to arrange for 3000 pounds 
of I.V. solution to be 
delivered from Dayton. 
The hospital administrator 
was so impressed with the 
smooth operation of the 
amateurs that the hospital 
is purchasing a two meter 
FM unit for future use, so 
that there will always be a 
unit there for emergencies. 

Al Dixson WB8SRN also 
served at DSA head-
quarters, eventually being 
relieved by Jack McKirgan 
II WD8BNG. They were so 
pleased with Al Dixson that 
they have asked him to 
become a member of DSA. 
He has also been ap-
pointed Assistant Emergen-
cy Coordinator. He en-
joyed being of service so 
much that it renewed his 
lagging interest in ham 

radio. 

We did not, as some 
cities did, operate as a con-
trolled net. Having every-
thing funneled through net 
control may be necessary 
for large groups, but for a 
small one (26 active hams 
in the net), it would have 
been too slow. 
Each ham did what he 

could do best, and all 
monitored the repeater. 
Several also were monitor-
ing channel 9, and some 
were periodically reporting 
to other repeaters to get 
road and weather condi-
tions. There are about a 
dozen repeaters in our 
range. 
Each one knew at all 

times the entire story. I 
could drop out for lunch 
and someone would take 
my place until I came 
back. We notified the local 
radio station that messages 
for surrounding cities 
could be transmitted by 
telephoning Frank John-
son's number. He then 
gave them to Jack McKir-
gan II and they were 
passed on. We took no in-
coming health and welfare 
messages. 

We learned a lot as we 
went along. For example, 
not to expect any road in-
formation from the sheriff 
or the state patrol, but to 
call the highway depart-
ment. They plow and salt 
the roads, and know exact-
ly what conditions are. We 
also realized the impor-
tance of having backup 
batteries for the 2 meter 
gear and the repeater, so 
that they are not "dead" 
when the power goes off. 
Extra flashlight batteries 
and a kerosene lamp or 
lantern should also be kept 
handy. 

If you have an emergen-
cy generator, or anything 
else, be sure it is where you 
can get it. One ham had an 
emergency generator in his 
garage, but the garage 
door was drifted shut and 
so was his house door. 
One ham lost his sixty-

foot tower (which blew 
over), and his triband beam 
fell across the power line 
to his house. As a further 
irony, all his gear was away 
at the manufacturer's be-
ing serviced. All he had left 
was his phone. Even his 40 
meter vee came down with 
the tower. 

We were fortunate that 
Phil Brooks WD8DPI, who 
is a minister at the Grace 
Methodist Church, also 
had 2 meter FM available. 
He handled all the coor-
dination of getting blan-
kets, food, and other sup-
plies, and arranging for the 
influx of stranded people 
who had to leave their cars 
in snowdrifts on the in-
terstate.  Four  other 
churches cooperated, and 
the Red Cross furnished 
food orders when needed. 
There were no messages 

received by us directly 
from CBers. The ones who 
were calling on channel 9 
did not know at any time 
that they were being 
received by hams. The 
credit therefore went to 
the CBers, but both we and 
the CBers knew better. 

The only time CB was 
used at all in any useful 
manner that we knew 
about was when a woman 
called the Red Cross here 
from Kansas City and 
wanted to know the 
whereabouts of her trucker 
husband, who had been 
bringing a load to a plastics 
company here and had not 
reported in some hours. I 
told the Red Cross that I 
would not undertake such 
a search with ham radio, 
but would turn it over to a 
CB club. I did this, and I 
heard several hours later 
that they finally located 
him at a motel. 

Some people were even 
playing music on channel 
9, but since most of this 
type of operation was in 
the city, we were able to 
have our outlying monitors 
copy calls. By contrast, in 
Wilmington, Ohio, 22 miles 
away, a REACT team 

operated with perfect 
discipline, and channel 9 
was silent except for 
emergency calls. If you 
have such a well-operated 
CB group in your area, it 
would be well to make con-
tact — otherwise, forget it. 
There is great satisfac-

tion  in  handling  an 
emergency well, and it 
brings new pride in being a 
ham. Don't plan for any 
certain type of emergency. 
Everyone here thought that 
the most likely catastrophe 
was a tornado, after Xenia 
got hit. Then last year we 
had very low temperatures 
and freezing water pipes 
were a problem, as well as 
homes without heat and 
fuel. Still, one could get 
around, even to the 
grocery. Then this year a 
different type of storm hit. 
It was just plain snow — 
26" of it, with high winds to 
blow it into drifts. No one 
could move. We could not 
even get to our car in the 
carport because of neck-
high snow drifts. All roads 
into town were completely 
blocked.  Snowplows 
bogged down and went in-
to the ditch. If you didn't 
have something in your 
house, you did without it. 

Even though our opera-
tion went smoothly, we are 
determined that the next 
emergency, with more 
planning, will involve more 
amateurs. We must have 
battery backup power for 
all the receivers, and must 
have a plan that will allow 
for efficient operation of 
our increased coverage 
and for helping other coun-
ties if they need help. We 
would like to be able to use 
CB units more effectively, 
and we would like for in-
terested CBers to see how 
the ham system works. We 
also need a call-up system, 
in case the emergency is 
not as obvious to all as the 
snowfall was. 

For experience, the 
Great Blizzard of '78 sure 
beat a Simulated Emergen-
cy Test.M 
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Alexander MacLean WA2SUT/NNNOZVB 
18 Indian Spring Trail 
Denville NJ 07834 

How Do You Use ICs? 

part X 

First, what is an ac clock 
circuit? It's a circuit 

that gives you a timing pulse 
keyed to the 60-cycle ac line 
frequency. This is accurate 
enough for many purposes, 
including, surprisingly 
enough, a number of the 
digital clock kits that are 
available. 

The circuit performs one 
very important function. The 
ac line frequency is a 60-cycle 
sine wave. The digital cir-
cuitry runs on square-wave 
pulses. 

Woe to the circuit that 
dumps sine waves into digital. 
They object. So there has to 
be a nice little circuit that 
will turn your sine wave into 
a digital signal. 

I usually like to start off 
articles with examples of how 
easy it is just to steal the 
circuit you want from some-
one else's piece of equipment 
and use it for your own. 
Unfortunately, going through 
a number of back issues, I did 
not come across any line-
frequency circuits published 

AC IN 

recently, so I will have to 
start off cold. 
There was one type of ac 

circuit, though, which was 
quite common, and a simple 
method of designing this will 
be described. 
There are  two specific 

things the circuit must do to 
make the line frequency com-
patible with digital ICs. It has 
to convert it to a suitable 
voltage level, and it has to 
fool the digital ICs into think-
ing that it is a digital signal. 
This takes two different oper-
ations, each one of which is 
very simple. Refer to Fig. 1, 
which is the basic circuit. 
There are many places in 

the equipment where you 
may be able to steal the ac 
voltage. The usual place is 
from  an unused  filament 
winding on the power trans-
former. You may even be 
able to couple it from the 
rectifier  winding  with  a 
capacitor. 
You do not need much 

current for the job — just an 
ac signal of sufficient voltage 
and no more. That is the 

Vcc 
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Fig. 1. Basic 60-Hz-sine-wave-to-60-Hz-square-wave circuit. 

function of Rl. This may be 
a potentiometer, as shown, or 
two fixed resistors, or a com-
bination of both. It depends 
on what voltages you have 
and what parts you may have. 
The total resistance is a 

function of Ohm's Law. The 
only critical part is that the 
resistance should  be high 
enough so that it does not 
draw appreciable current. A 
figure of five to ten mA 
would  be  a good  start. 
Measure the available ac and 
figure the total resistance for 
current appropriate to the 
ratings of the resistors. 
The next part is a little 

more tricky. You need the 
correct  signal  voltage  to 
switch the 7400 gate. A look 
in a data book will give you a 
hint. 
According to the data, you 

need a minimum of 2 volts to 
switch to high and less than 
0.8 volts to go to low.' The 
maximum input voltage is 
listed as 5.5 volts. This gives 
you a ball-park figure, but it 
doesn't help all that much. 
That is a square-wave voltage, 
not the sine wave your meter 
is calibrated for. There is a 
simple way out, though. 
That is how you get the 

voltage. Fig. 1 has a plain 
ordinary  rectifier in the 
circuit. The output of the 
half-wave rectifier looks con-

siderably like the pulse that it 
wants to a digital IC. Fig. 2 
shows its waveform. Notice 
that it goes from zero to 
maximum and back again. 
The IC doesn't care that it 
hits zero instead of some low 
voltage state. It looks the 
same to the IC. 
This makes it easier. Your 

meter will read a voltage even 
though it is not correctly 
calibrated. Simply start at no 
voltage  from  the  resistor 
rectifier network and slowly 
increase the voltage to the 
rectifier until the IC starts 
pulsing. You can see it on a 
scope or a logic probe, or 
even on a meter. There will 
be a change in the voltage 
when the IC starts to pulse. 
Go slowly and note the 

point at which the action 
starts. Then measure the volt-
age to the input to the IC. 
This will be in the few-volt 
range. Note the reading and 
then increase the voltage until 
you read ten or twenty per-
cent more. This should give 
you some margin to take care 
of voltage variations. 
As a final check, see that 

the new voltage is not too 
close to the stated maximum. 
It shouldn't be; mine wasn't. 
Then check again for correct 
switching action. If all is 
okay, you should be in busi-
ness. The extra gate section 

94 



buffer is common in such 
circuits. 
That is the simplest way to 

do it. When I was experiment-
ing, I tried a few zener diodes 
in the circuit as the rectifier 
and to regulate the voltage. 
According to my meter, it 
didn't make all that much 
difference. The voltage across 
the diode never did reach its 
reference  voltage.  It did 
appear to have some smooth-
ing effect when the voltage 
was increased, but it did not 
seem to be a significant factor 
in the circuit. Nor did it make 
much difference which way 
the diode was hooked up 
with either type of rectifier. 
It could be reversed or used 
with the diode across the IC 
instead of in series. 
As long as the IC got the 

voltage, it appeared to work 
properly. For simple equip-
ment, if I were going to use 
such a circuit, I would not 
bother with a more complex 
arrangement. I would try the 
simple way and see how it 
worked. 
However, simple though 

this is, it does appear to be 
the hard way to do things. 
There ought to be some 
clever little gizmo that you 
can feed an ac signal into one 
side of so that a digital signal 
will pop out the other. 
There is. It is called a 

Schmitt trigger. Its function 
is to turn an ac signal into a 
proper square wave, and it 
does a smoother job of it 
than the simple circuit. 
Here we are blessed with a 

surplus of riches. There is not 
just one such device, but two 
— the  SN7413  and  the 
SN7414.  There are some 
differences  between  them, 
but they can be easily fudged. 

Vcc 
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The 7413 is really a dual 
4-input  NAND  Schmitt 
trigger. The 7414 is simpler 
(Fig. 3) — just one input pin 
and one output pin. There 
are, however, six of them in 
the package, which is a lot of 
Schmitt triggers to play with. 
The 7413 is a bit of a 

maverick. It is shown as a 
NAND gate with a Schmitt 
trigger following that and a 
NAND gate output stage. 
There is a Schmitt trigger in 
there  somewhere,  though. 
How you hook it up depends 
on how strong your stomach 
is. 
From the pictorial (Fig. 

4), it would look like the 
resistor rectifier combination 
should be used to feed it so 
that the NAND gate got a 
digital signal of sorts. I recol-
lect that, when I was using 
them on the bench, I fed the 
sine wave directly to the 
input and got the square wave 
output just the same. My 
inclination would be to use 
the rectifier anyway, and 
just rely on the Schmitt 
trigger part for good smooth-
ing of the output pulse. That 
way you get the best of both. 
You  can  tie  all four 

inputs together as you would 
with  the  unused  inputs 
of the 7400, or you can tie 
the three unneeded inputs to 
the Vcc pin through a com-
mon 1000-Ohm resistor. Just 
remember that you will have 
to do something to account 
for all the inputs. 
You determine the input 

voltage needed in the same 
way you do for the other 
devices, starting from zero 
and working your way up 
until the circuit works. 
Often an extra NAND gate 

section of another IC is used 
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Fig. 2. Half-wave rectifier waveform. 

as an output buffer for the 
60-cycle stage in a fully built 
piece of gear. What comes 
after that? Usually two more 
simple  stages  (more  if 
needed). A divide-by-six stage 
followed by a divide-by-ten 
stage2 will give you a one-
second pulse (Fig. 5). More 
divide-by-ten stages can be 
added if needed for slower 
timebases. 
There is a limiting factor 

to this circuit. It is so simple 
that you would think that 
everyone would want to add 
it to equipment because it is 
so easy, so there have to be 
some drawbacks. 
One drawback is its fre-

quency accuracy. The accu-
racy is only as good as the 
accuracy of the timebase, 
which in this case is the in-
coming ac line frequency. 
This is a nominal 0.05%. That 
sounds pretty good when you 
are just measuring a few sec-
onds or so, but as you in-
crease the time and start 
measuring fractions, you get 
problems. 
To make it easy, think in 

terms of frequency. At 1000 
Hz, 0.05% is not so bad — 
only 0.5 Hz. What's half a 
cycle to most audio use? At 
10 MHz, it becomes 5000 Hz 
or 5 kHz, and, at 30 MHz, it 
becomes 15 kHz. When you 
hit the UHF frequencies, it 
Hertz even worse. 
That's why you don't see 

too many frequency counters 
around with ac clock time-
bases. Even when you are 
measuring time, when you dig 
down into the microseconds, 
the accuracy is just not there. 
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There is one other com-
mon  complaint with  this 
circuit — ac line glitches. A 
glitch is not one specific 
problem, but a class of them. 

They  are  the  digital 
equivalent of gremlins. In this 
case, it is any extraneous 
pulse that manages to get in 
through  the ac line. Ma-
chinery starting up in the 
area, stray electrical pulses, or 
static  and  lightning  dis-
charges, among other things, 
can cause a pulse on the ac 
voltage. This will come right 
in on the line and probably 
get right through the trans-
former primary and appear at 
the secondary. 

The digital ICs are very 
sensitive and  will happily 
follow any little pulse they 
see. This can give you a 
timing pulse that is out of 
time  or  phase  with  the 
60-cycle frequency you want 
to establish. This actually is 
not that much of a problem 
with the counter-type circuit. 
It keeps updating its reading 
and a stray counting error 
will be corrected at the next 
counting period. 

However, in its normal 
usage, as the timing pulse for 
a digital clock, you have 
another problem. Once the 
timing error gets in, it stays 
in. There is no way the circuit 
can correct itself. That is why 
you see so many clock kits 
with crystal timebases and so 
many surplus crystal units 
giving 60-cycle output. 
While  the  accuracy  is 

much greater with the crystal 
unit than the ac line fre-

4 

NC 

Fig. 3. SN7414 hex Schmitt trigger. Fig. 4. SN741 3 dual 4-input NAND Schmitt trigger. 
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quency, for most applica-
tions, the primary reason the 
crystal timebase is used is not 
for  its  accuracy  but  to 

Fig. 5. 60 Hz ac timing chain. 

divorce the timebase from the 
ac line, thus getting rid of the 
major source of timing error, 
the notorious glitch. 

2.3.6. 
1.10 

I14  SO 
WAVE 

However, if all you want 
is a quick way to tell the 
time, or you need a quick and 
easy timing circuit, the ac line 

frequency timebase is hard to 
beat. 
My  recommendation 

would be the rectifier and 
7414 combination with a 
7400 buffer or an additional 
7414 section buffer. That 
should be about the most 
reliable  simple  combina-
tion. • 
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was the founder of international, 
and at one time held the 
amateur license W5EMH. He 
had not been active in amateur 
radio for the past several years. 
Mr. Freeland was a pioneer in 

the manufacture of precision 
quartz crystals and frequency-
measuring equipment. Interna-
tional was the first company in 
the United States to market a 
Citizens Band transceiver. The 
electronics industry would be 
put to task to find a person with 
a greater dedication to quality 
in manufacturing. 
International will continue 

its operation in his tradition. 
Mr. Freeland's son, Royden 
WB5KDC, will be active in the 
company. 

Bill G. Moore K5HTF 
Russellville AR 

LGOVERNMENT BS? 

Tell them all to go to hell -1 
like your way of thinking. I 
agree with your thoughts on 
government BS. 
If I want to drive at 100 mph, I 

do so, as I have a 1971 Ranch-
ero with a 375 HP Cobra engine 
which will do the job and I am 
not dead yet. I feel that the 
government has made these 
stupid regulations for the idiots 
that either cannot or will not 
learn about the safety rules of 
driving, and I feel that if they 
cannot drive safely, take away 
their driving privileges, not 
mine. 
As far as this radar thing is 

concerned, the State of Cali-

fornia is considering letting the 
CHP have radar. If they do, I 
shall proceed to purchase or 
build (ha) a receiver and then I 
will know where they are. I do 
not believe in jamming, but it is 
our privilege to receive. See you 
on 20. 

Terry Downey W6TD 
Bishop CA 

SHOP AROUND 

Okay, Wayne, this is in 
response to your request on 
working DX without going 
broke. I agree with Mr. Todd 
WB5SYP (June, 1978, issue) 
that ham gear today is beyond 
the reach of most of us. I, until 
recently, have been using a DX-
60B Heath transmitter, a DX-
150A Realistic receiver, and an 
old Johnson T-R switch with a 
low-pass filter. Total cost of 
this station is $230.00, in-
cluding coax and a home brew 
40 meter antenna. This setup 
has served me quite well and I 
have worked DX on many occa-
sions. Almost all of the gear 
was acquired from want ads, 
hamfests, and local club ac-
tivities. The whole trick is to 
barter, a term that is not dead. 
Of course, most of the opera-
tion here is CW and you will be 
quite surprised how long a con-
versation you can hold with 40 
Watts output power. Remem-
ber one thing when working DX: 
Listen. Too many people on the 
bands today call CO DX and 
then don't listen around. The 
art of patient listening was how 
I made my first QS° after pass-
ing my General test. It was with 

0Y3H and he was using 100 
Watts of power. There was a 
person next to me calling CO 
continuously. Too much, in 
fact, to realize 0Y3H was there. 
However, after hearing me call 
and converse with 0Y3H just a 
few kHz away, he was next in 
line in the pileup that ensued 
after my OSO. What a feeling it 
is to answer a CO from a semi-
rare DX contact with only a few 
Watts and then sit back and 
chuckle at everybody else fall-
ing over each other trying to 
work the same station I had. In 
summary, there is quite a lot of 
good used gear around. You 
have to spend the time to 
survey your prospective gear 
and then barter for a satisfac-
tory price. Don't tie yourself 
down to only one type of brand 
name gear. Shop around, that's 
the name of the game. Good 
things come to those who have 
patience. 

Curtis D. Law WA2PIV/2 
New Haven CT 

TOO BAD? 

A friend of mine left me the 
June issue of 73 to read 
because of the antenna info 
and, like a nut, I could not resist 
flipping through it. As always, I 
see that you have not changed 
in your attacks on the ARRL. 
Don't you ever get tired of 
writing about QST in 73? Poor 
73 cries like a second-rate 
cousin about her big sister, 
QST. I will admit to a passing 
weakness in looking at June's 
issue of 73, but since you 
haven't changed and never will, 
I will continue to read about 
CIST in QST, not 73. You can 
keep your CB fans and gay 
advertisement for nets and 
your eternal gripes about the 
best ham organization (ARRL) 
around today. I can't figure out 
what keeps 73 afloat, except 
some people like to read ar-
ticles that are critical of others. 
You are so hung up on the 
ARRL and QST that you have 

ruined what might have been a 
good mag, but it's too late now. 
Too bad. The ARRL haunts you 
like a bad dream that will not go 
away. By the way, you are right 
about one thing. Your attitude 
doesn't sell mags—it turns 
hams off. 

Wayne Brandon WB5HMB 
Garland TX 

WARNING 

The  new  regulations 
concerning linear amplifiers 
make me wonder if somebody 
slipped something in the FCC 
water coolers. It really makes 
good sense to clobber hams in 
the name of cracking down on 
illegal CBers. Suppose hams 
were getting on the 550-1600 
kHz band—would the FCC ban 
the sale of broadcast band 
equipment? Probably! Why, 
they could carry that further— 
if drugs are smuggled into the 
country by plane, why not ban 
the sale of aircraft capable of 
international flights? Or maybe 
just the sale of suitcases. 
While the heavy thinkers at 

the FCC were thinking up how 
to dump on hams, I took the 
Novice code test in early 
March. The 610 went in, but the 
written test didn't arrive until 
the end of April—weeks after I 
passed the General class exam 
on April 5th. After 10 weeks of 
waiting for my call letters, I 
called the FCC and was told to 
be patient—it could be another 
8-12 weeks! Out of curiosity, I 
called my congressman (Rep. 
Stangland). His office dis-
covered that my file was on 
"hold" and would remain there 
until action on my previous ap-
plication (for Novice) was 
taken!! If his office had not 
called, I would have waited for 
months with nothing happen-
ing! Please warn other would-
be hams. Another week and I 
would have wished I had put a 
CB between channel 40 and the 

Continued on page 104 
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ICOM Headquarters 
No one else offers as diversified a transceiver line as ICOM, and no one else can fill 
your ICOM needs better than Clegg! 

Take your pick for your favorite mode and band: 

IC-701 160-10 meters, Synthesized, Solid State 
Digital readout, 200 watt PEP input. 

IC-211 144-148 MHz, Synthesized, FM/USB/ 
LSB/CW Digital readout, 10 watt output 
Solid State. 13.8 VDC and 115 VAC 
operation. 

IC-245/SSB 144-148 MHz, Synthesized, FM/ 
USB/CW digital readout, 10 watts output, 
Solid State Multi-Mode Mobile. 

IC-280 143.9-148.11, Microprocessor controlled 
memory.] and 10 watt FM'er. Remote 
controllable. 

IC-30A 440-450 MHz FM, 22 Channels, 10 watts 

IC-202S 2 Meter SSB Portable 

IC-502 6 Meter SSB/CW Portable 

IC-215 2 Meter FM Portable 

IC-402 432 MHz SSB/CW Portable 

Call us TOLL FREE for quote on the ICOM of your choice! 
1-(800) 233-0250 
(In PA call (717) 299-7221 collect) 

Looking for a different brand? Clegg also stocks all 
other major product lines including Dentron, 
Alpha, Yaesu, Drake, Wilson, KLM, Hustler and 
MFJ, and —of course —Clegg transceivers. 

Call Clegg for best price 

C3 

Communications Corp. 
1911 Old Homestead Lane 

Lancaster, PA 17601 
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William S. Hornbaker WA4TJJ 

5204 Penelope Lane 

Knoxville TN 37918 

Relax and Unwind 
your antenna wire 

W ith few exceptions, 
almost everyone up 

till now has experienced 
the curse of kinks in cop-
perweld antenna wire. 
Number 14 gauge cop-
perweld consists of a steel 
core and an integral cop-
per jacket, approximately 
30 percent copper by 
weight. As the wire is 
drawn down to size, it 
becomes work-hardened 
and springy. When wound 
into the fifty-foot con-
tinuously connected coils 
in which it is stocked and 
sold, it is in a stressed state. 
Do not remove the ties 
from a fifty-foot coil and 
let it drop unless you wish 

to be confronted with a 
minor demon in the form 
of a tangle of wire which is 
most difficult to tame 
(Amen! —ed). 
An interesting experi-

ment was once performed 
by an electrician friend 
who carefully tied one end 
of two fifty-foot coils to a 
power pole in his backyard 
and carefully unrolled the 
one hundred feet of cop-
perweld which he attached 
to the bumper of his car. 
He then let the car roll a 
short distance down the 
sloping  driveway  to 
"stretch and straighten" 
the wire, when it suddenly 
snapped at the bumper and 

Fig. 1. Wire straightener construction: base-1/2" or 3/4" 
plywood; guide blocks-1" X /" X 2" pine. Nail or screw 
to base. 

wrapped itself around the 
pole in an impossible mess. 
He cut the wire into short 
lengths, disposed of them 
in the trash, and went to his 
supplier for more wire. 

By following the instruc-
tions given below, you can 
unroll and straighten cop-
perweld so that an antenna 
can be strung without the 
kinks, snarls, and uncouth 
comments commonly asso-
ciated with the devilish 
stuff. To accomplish this 
minor miracle, proceed as 
follows: 

1. Determine the length 
needed and purchase (or 
cut off) sufficient fifty-foot 
coils for the job at hand. 
2. Hold one coil securely 
so that the many turns can-
not flip out of the plane of 
the coil, and remove all of 
the ties from that one coil. 
3. Carefully permit the 
coil to relax and expand in 
your hands, with assistance 
as required, until the 
stored stress is relieved. 
4. Retie the relaxed and ex-
panded coil. 
5. Repeat steps 2, 3, and 4 
for each coil. 
6. Make a simple wire 
straightener from scrap 
wood as shown in Fig. 1. 
The guide holes are just big 

enough to pass the wire. 
One block is fixed and the 
other is pivoted on one 
screw and then clamped 
when properly adjusted. 
7. Place the coils as 
shown. Insert a short 
length of wire from the bot-
tom coil through the guide 
holes, and then remove the 
ties from the bottom coil. 
8. Pull about three feet of 
wire through the straight-
ener device, making neces-
sary adjustments to the 
movable block. 
9. Tie the end of the wire 
to a solid anchor point, 
such as a tree, post, or 
antenna mast, and back 
away in such a manner that 
you control the rotation of 
the coils and keep them 
flat against the board. 
You should now have 

your copperweld lying 
across the yard with only a 
slight waviness—provided 
your adjustment was cor-
rect. The straightener 
works by bending the wire 
in the opposite direction 
from that in which it was 
coiled, just enough to 
leave the wire in a reason-
ably straight condition. 
Now you can get on with 
the routine business of put-
ting up your antenna with 
manageable ease.III 
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kilobaud... 

ON WS! 
Return the attached postage-free card, and we'll have your trial copy of Kilobaud on 
the way to you within a few days. Wayne is willing to go to this expense because 
he feels that all hams can profit (and he means $$$) from an understanding of the 
basics of microcomputing. The fact is, there's a revolution going on, even more im-
portant than the one that replaced vacuum tubes with solid state, and you'll want 
to be a part of it and join the fun. Over 20,000 hams already have their own com-
puters up and running and are having a ball. 
Kilobaud is the only magazine in the field written specifically for newcomers to 
computers, and many of the articles are ham-oriented ... after all, many of the 
pioneers of microcomputers are hams. Don't let this revolution pass you by. Return 
the subscription card and your trial issue will be on the way, along with a bill for a 
year's subscription at a special introductory rate of $12. If you're not completely 
satisfied, just write "cancel" on the bill and return it to us within 30 days ... and 
keep the trial copy. 

Rush me my trial copy of Kilobaud and enter my subscription at half the newsstand price ($12). If I'm not com-
pletely satisfied, I'll return the bill marked "cancel" within 30 days and keep the trial copy. 

Name 

Address 

City State  Zip 

Please allow 30 days for shipment of first copy. 

peterborough nh 03458 

S9I j 
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Nuclear Attack! 

W WIII 
on your SR-52 

Dan Everhart WA7WKA 
293 Lander Hall 
University of Washington 
Seattle WA 98105 
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.- WEST 

h-oh, here's another 
violent and destruc-

tive computer game. And it 
uses nuclear weapons, yet, 
in this age of detente. I'll 
bet Texas Instruments 
never dreamed that their 
SR-52 would be used to 
stage World War III bat-
tles. Read on, and see how 
to make yourself a world 

EAST 

2  3  4  5 
X AXIS 

6 7 8 9 

NORTH 

SOUTH 

Fig. 1. This is how the board is set up. It represents your 
enemy's missile base. 

A 100 

power! If you don't like the 
game, at least you may 
pick up a couple of inter-
esting programming tricks 
for the SR-52. 
The game itself is a new 

twist on the old "sub 
search" type of game. 
Most people get sick of sub 
searching after a few 
games, because the game 

9 

6 

4 

3 

2 

FIRST SNOT (5.6/ 

CALCULATOR DISPLAYS  1562433 

1MERE ARE  THREE 
SILOS WEST OF 
THIS LINE 

THERE ARE THREE 
SILOS EAST OF 
THIS LINE 

THERE ARE 
TWO SILOS 
NORTH OF 
THIS LINE 

X 

THERE ARE 
FOUR SILOS 
SOUTH OF 
THIS LINE 

isn't really challenging. It's 
a simple matter to narrow 
down your coordinates 
with each shot, and the 
game becomes a sort of 
three-dimensional high-
low. The twist in this game 
is that you are shooting at 
more than one target at 
once (six in this version), 
and you have to be a lot 

2  3  4  5 
X AXIS 

6 7 9 

Fig. 2. Diagram of example used in text. 



more clever to figure out 
where they are. 

How To Play 
For equipment (besides 

the calculator), you will 
need a pencil and a sheet 
of paper marked off into 
one hundred squares in a 
ten-by-ten array. This sheet 
of paper represents your 
enemy's military base 
which you are attacking. 
You don't have to use this 
paper diagram, but, with-
out it, keeping track of 
your play is nearly impossi-
ble. The columns are num-
bered 0 through 9, from left 
to right, and the rows are 
numbered likewise, from 
bottom to top (Fig. 1). In 
this way, the board could 
be looked at as the first 
quadrant in an x-y plane, so 
I will refer to the west-east 
direction as the x-axis and 
the north-south direction 
as the y-axis. 

Your enemy has six 
ballistic missile silos hid-
den at random on this base. 
You, on the other hand, 
have a remotely-controlled 
offensive weapons sat-
ellite from which you can 
drop guided  nuclear 
bombs upon the enemy 
base. You input the coor-
dinates of the square upon 
which the bomb is to fall. It 
is your task to destroy all 
six silos using as few of 
your bombs as needed. The 
only information you are 
given is the number of silos 
that lie to the north, to the 
east, etc., of each bomb 
you drop. How well you do 
depends on your skill at 
organizing and interpreting 
this information. There is 
no upper limit on the 
number of shots you may 
take. 

Each time you load the 
program, you will have to 
enter a seed for the ran-
dom number generator 
that locates the silos at the 
beginning of each game. 
Enter your number  and 
press A. You can use the 
time of day, your age in 
minutes, the Dow-Jones 

average, whatever. I usual-
ly just hit the decimal point 
and then seven or eight 
digits at random. Any 
number between 0 and 109 
will work (except the num-
ber one—the random 
number generator chokes 
on the number one). 

To start the game, press 
B. The calculator will take 
about thirty seconds to 
randomly locate the six 
silos and will display a zero 
when ready. You need only 
randomize once for each 
series of games you play. 
Each successive start will 
give a different pattern of 
silos. 

Now select which square 
you want to bomb first (ex-
ample: 5,6—five is the 
west-east, or x-, coordinate, 
and 6 is the north-south, or 
y-, coordinate). Press 5 and 
then D to enter the x-coor-
dinate, followed by 6, then 
E to enter the y-coordinate 
and run the program. Con-
gratulations, you have just 
destroyed everything with-
in square 5,6. And you 
didn't even have to file an 
environmental impact 
statement! After about 25 
seconds, the calculator 
will come back with a con-
fusing string of digits, like 
1562433. Let's break this 
display down digit by digit 
and explain what it means. 

Taking the digits from 
left to right, the first digit, 
1, means shot number one. 
The next two digits, 56, are 
an echo of which square 
you bombed. The next 
digit, 2, means that there 
are two silos to the north of 
this shot. This doesn't 
necessarily mean that they 
are directly north along the 
same column, but only that 
their y-coordinates are 
greater. This is a major 
point of confusion among 
new players (see Fig. 2). The 
remaining digits are simi-
larly south, east, and west, 
respectively. 

Wait a minute! The ex-
ample says 2433. That adds 
up to twelve silos. Is there 

a bug? No, each silo counts 
twice—once as being 
either north or south of 
where the bomb was 
dropped, and again as be-
ing either east or west. 
Note that, if a silo lies 
along the same line as your 
shot, it won't show up in 
either of the two indicators 
for that direction. In other 
words, a silo on the same 
vertical column as your 
shot counts as neither east 
nor west, and one along the 
same horizontal  row 
counts as neither north nor 
south. 

When you hit a square 
that contains a silo, the 
display will flash. Press CE 
to stop the flashing. When 
a silo is hit, it is destroyed 
and will not show up on 
subsequent shots. Al-
though it doesn't happen 
very often, two or more of 
the silos may be placed in 
the same square. When this 
happens, they are both 
destroyed when the square 
is bombed. 
When the last silo is hit, 

the last four digits will be 
0000, and the game is over. 
To start a new game, press 
B. 
Different people have 

come up with different 
strategies for this game, 
and I will leave you to find 
your own. Among people I 

know, the best players 
average about thirteen 
shots per game. The record 
low at this writing is eight 
bombs. However, at the 
other end of the spectrum, 
I saw one person give up 
after fifty shots. That base 
must have really been 
smoking! 

About the Program 
Writing a program for a 

programmable calculator 
is very different from 
writing a program in 
microprocessor assembly 
language or a higher level 
language such as BASIC. 
The greatest disadvantage 
of the programmable cal-
culator is its small amount 
of program memory. The 
simplicity of pushing each 
key to enter its function in-
to the program makes cod-
ing a program, say from a 
flowchart, very simple and 
straightforward. However, 
a more complex program 
will need more keystrokes 
than there is memory to 
hold them when using the 
straightforward approach. 
So the programmer must 
resort to tricks to condense 
the program to a usable 
size. The trade-offs in-
volved with these tricks 
are: (1) They make the pro-
gram harder to debug and 
harder for someone other 

Register  Contents 
99  random seed 
19  number of shots taken 
18  x-coordinate of shot 
17  y-coordinate of shot 
16  number of silos north of shot 
15  number of silos south of shot 
14  number of silos east of shot 
13  number of silos west of shot 
12  silo #1 x-coordinate 
11  silo #1 y-coordinate 
10  silo #2 x-coordinate 
09  silo #2 y-coordinate 
08  silo #3 x-coordinate 
07  silo #3 y-coordinate 
06  silo #4 x-coordinate 
05  silo #4 y-coordinate 
04  silo #5 x-coordinate 
03  silo #5 y-coordinate 
02  silo #6 x-coordinate 
01  silo #6 y-coordinate 
00  dsz and pointer 

Fig. 3. Register usage table. 
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SET 
POSSIBLE HIT 
FLAG 

IS 
P0 OSI-

•E HIT FLAG 
RESET 

NARA THIS 
SILO AS 

START 
DISPLAY 
FLASHING 

COUNT ONE 
SHOT 

CHEC% 
LOOP 

CLEAR POSSIBLE 
HIT FLAG 

YES 

YES 

COMPARE 
X COORDINATES 

ARE 
THEY TN 
SAME 

IS 
THE 

HOT TOO 
ST 

COUNT ONE 
SILO REST 

.7)lOPOVI!I N•TES 

THEY THE 
SAME 

IS 
THE 
T TOO RIR 
SOUTH 

COUNT ONE 
SILO SOUTH 

LOOP 

DISPLAY 
CONTENTS OF 
TALLY 
REGISTERS 

NExT 
SILO 

Fig. 4. Flowchart. 

than the programmer to 
understand, and (2) they 
usually slow the program 
down. So, as vital as infor-
mative remarks and good 
documentation are for 
regular programs, they 
become even more impor-
tant for the programmable 
calculator's programs. 
In this game, the x- and 

y-coordinates of each silo 
are stored in registers 01 
through 12 (see Fig. 3). 
When a game is started by 
pressing B, 12 is stored in 
register Roo, which is used 
as a pointer. The program 
generates a random digit, 
which is stored in the 
register pointed to by Roo 
using an IND STO instruc-
tion (step 197). The IND 
key is one of the most 
[IA 
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COUNT ONE 
SILO EAST 

COON  ONE 
SILO NORTH 

useful programming func-
tions on the SR-52. It tells 
the calculator that it is to 
perform the memory func-
tion immediately following 
the IND (STO, RCL, EXC, 
SUM, etc.), not on the 
register specified in the in-
struction, but on the one 
whose number is stored in 
that register. For example, 
if Roo contains the number 
9, then the command IND 
STO 00 would perform the 
same function as STO 09: 
The displayed number 
would be stored in register 
09. 
Using the dsz instruction 

(decrement and skip or 
zero) after each random 
number is stored, the pro-
gram decrements the value 
in Roo by 1 and checks to 

see if it has reached zero. If 
it hasn't, the program loops 
back to LBL *7' and repeats 
the process. So, effective-
ly, the first time through, 
the loop Roo contains 12 
and the IND STO 00 stores 
the random digit in Ri2. 
The next time through, Roo 
contains 11 and the random 
digit goes in R11 and so on. 
When Roo finally reaches 
zero, the dsz doesn't cause 
a branch, but just lets the 
program continue and halt. 
Now Rol through R12 each 
contain a random digit, 
and these are the coor-
dinates of the silos (Fig. 3). 

The Silo Shuffle 

The random number 
generator (steps 179-196) 
has its random seed stored 
in register 99. This is 
because R99 and R98 are 
surplus registers which are 
unaffected by the CMs in-
struction which clears Roo 
through R19. The seed is 
recalled, lnxed, and then 
squared and stored back in 
R99 as the new seed. This 
number is multiplied by 
the degrees/radians con-
stant (57.295779513) and 
the part to the left of the 
decimal is chopped off, 
leaving a decimal fraction. 
The decimal is multiplied 
by ten, and the digits to the 
right of the decimal are 
removed, leaving an in-
teger from 0 to 9. This ap-
proach can be modified to 
produce random integers 
from zero to N by replac-
ing the multiplier of 10 in 
step 193 with a multiplier 
of N+1. 
Pressing D stores the 

x-coordinate of your shot 
in R18. E stores the y-coor-
dinate in R17 and con-
tinues on to the main body 
of the program. 
Each silo is checked in-

dividually. First the xs are 
compared by subtracting 
the shot x from the silo x. If 
the result is zero, then that 
means that the shot and 
silo are on the same col-
umn. Flag zero is set when 
this happens so that the 

calculator will remember 
later in the program that 
the xs were the same in 
case the ys are the same, 
too, which would mean a 
hit. If the difference be-
tween the x-coordinates is 
positive, then the silo x was 
greater than the shot x, and 
the shot must have fallen 
to the west of the silo, so 
R-14, which contains the 
number of silos to the east, 
is incremented by one. If 
the difference is negative, 
then the opposite is true, 
and R13 (west) is in-
cremented instead. 
Now, since we are using 

Roo as a pointer to tell 
which coordinate of which 
silo we are working on, we 
must decrement it by one 
to get to the y-coordinate. 
We do this with a dsz com-
mand that branches just 
ahead of itself. The same 
procedure as was used on 
the x-coordinates is ap-
plied to the y-coordinates, 
except that now, if they are 
the same, we must check 
to see if flag zero is set. If it 
is, then both silo coor-
dinates match the shot 
coordinates, and we have a 
hit. When a silo is hit, the 
program changes its x-coor-
dinate to -1 as an indicator 
that it has been hit and is to 
be skipped over on later 
shots. Then a '/ estab-
lishes an error condition so 
the display will flash when 
execution is completed. If 
the y-coordinates are not 
the same, then, like before, 
the north register or the 
south register is incre-
mented, depending on 
which side of the silo the 
shot fell. 
Now another dsz instruc-

tion loops back to the 
beginning of the check pro-
cedure and moves the 
pointer to the x-coordinate 
of the next silo, or, if there 
are no more silos to check, 
passes control on to the 
display routine. 
The display segment 

demonstrates a useful way 
to display the contents of 
several registers at once. 
Again Roo is used as a 



pointer, but this time it 
starts at 19 and is decre-
mented until it reaches 13, 
and the program halts. The 
calculator keeps a running 
total of the contents of 
each register times a 
decreasing power of ten. 
Thus we get (R19) x 106 + 
(R-18) x 105 + . . . + (R13) x 
100. Each register contains 
only a one-digit number, so 
the resulting sum is a 
number made by stringing 
together the contents of 
registers 19 through 13. Of 
course, the proper things 
are stored in each register 
in order to have the display 
come out in the order we 
want. 

For the Sake of Speed 
Looking over the pro-

gram listing, you may be 
wondering about the 
strange order in which the 
segments of the program 
are arranged in memory. 
The user-defined labels are 
near the end, and the pro-
gram branches and sub-
routines come before the 
program. The best way I 
can answer this question is 
to have you try the follow-
ing experiment: 
Run the four programs in 

Fig. 5, and time the execu-
tion using the second hand 
of a clock or a stopwatch. 
Make sure you turn the 
calculator off to clear the 
program memory before 
entering each program. 
You can see that the four 

programs do exactly the 
same thing. They only dif-
fer in their locations in 
memory and their dsz in-
structions. Two of them are 
labeled branches, and two 
are directly addressed. On 
my calculator, all pro-
grams run in about ten sec-
onds except number two, 
which takes more than for-
ty. It seems reasonable to 
me to assume that, when 
the calculator is told to 
branch to a particular 
label, it must search 
through the program 
memory starting from the 
beginning. Naturally, the 
farther down in the pro-

gram memory a label is, 
the longer the calculator 
must take to find it and the 
slower the execution will 
be. In program one, the 

sought-after label B is 
almost at the beginning, so 
the calculator 
quickly, and the 
ecutes swiftly. In 

Step  Keystrokes 

000  •LBL'1' 
002  •dsz '8' 
004  •LBL •2' 
006  *st flg 0 
008  GTO'5' 
010  •LBL + 
012  1 SUM 14 
016  GTO '5' 
018  •LBL '9' 
020  1 SUM 16 
024  GTO *8' 
026  'LBL *3' 
028  INV if fig 0 *8' 
032  1 SUM 00 
036  ± •IND STO 00 
041  •Tx •dsz *8' 
044  *LBL 'B' 
046  (STO - . 5) 
052  'fix 0 *D.MS 
055  *rtn 
056  •LBL E 
058  STO 17 CE 
062  1 SUM 19 
066  0 STO 16 STO 15 STO 14 STO 
079  12 STO 00 
084  •LBL '4' 
086  INV •st fig 0 
089  *IND RCL 00 
093  INV •if pos *1 
096  - RCL 18 = 
101  if zro *2' 
103  if pos + 
105  1 SUM 13 
109  •LBL •5' 
111  'dsz 115 
115  •IND RCL 00 - RCL 17 = 
124  If zro '3' 
126  'if pos '9' 
128  1 SUM 15 
132  *LBL *8' 
134  *dsz •4' 
136  20 STO 00 0 
142  *LBL *6' 
144  + •dsz 149 
149  'IND RCL 00 X 10 yx 
157  (RCL 00 - 13) 
165  INV *if zro *6' 
168  = HLT 
170  *LBL B 
172  CLR CMs 
174  12 STO 00 
179  *LBL '7' 
181  RCL 99 Inx *x2 STO 99 
189  INV •D/R - *13' X 10 = •B' 
198  'IND STO 00 
202  *dsz •7' 
204  CLR HLT 
206  •LBL A 
208  STO 99 HLT 
212  *LBL D 
214  STO 18 HLT 

finds it 
loop ex-
program 

two, however, the machine 
must seach through almost 
the entire memory before 
it locates label B. Conse-
quently, this loop takes 

Comments 

Skip this silo. 

Set the "possible hit" flag. 

Count one silo east. 

Count one silo north. 

If flag set, then we have a hit. 
Change x-coordinate 
of silo to -1. 
Start display flashing. 
Integer-part subroutine. 
Subtract rounding constant. 
Eliminate fractional digits. 

Store y-coordinate of shot. 
Count one shot. 

13  Clear N.,S.,E.,W. registers. 
Initialize check loop. 
Beginning of loop. 
Clear "possible hit" flag. 
Get x of silo. 
Branch if it's been hit. 
Compare to x of shot. 
If same, set flag. 
If greater, count one silo east, 
else count one silo west. 

Move to y-coordinate. 
Compare silo y to shot y. 
If same, check for hit. 
If greater, count one silo north, 
else count one silo south. 

Branch back if more silos. 
Initialize display loop. 
Beginning of loop. 
Move to next register. 
Get contents of this register and 
multiply by decreasing powers of ten. 

Begin new game. 
Clear everything. 
Initialize setup loop. 
Beginning of loop. 
Make a random digit 
from 0 to 9. 
Store it as a silo coordinate. 
Branch back for the next one. 
Ready to play. 

Store initial random seed. 

Store x-coordinate of shot. 

Program listing. 
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much longer to execute. In 
programs three and four, 
the branches are made 
directly to a specified ad-
dress. The calculator 
doesn't have to waste time 
searching, because it has 
been told exactly where to 
put the program counter. 
Thus, both of these loops 
execute quickly no matter 
where they are placed in 
program memory. 
As I said, this explana-

tion is an educated guess 
on my part, and perhaps 

step 

Program one 
000 
002 
008 
010 
012 

Program two 
200 
202 
208 
210 
212 

someone who knows what 
goes on in the mind of a TI 
calculator will write in and 
clarify this point. 
Anyway, this is the 

reason for placing the 
branches and subroutines 
before the main pro-
gram—the closer they are 
to the beginning of pro-
gram memory, the faster 
the calculator can find 
them and the faster the 
program will run. It does 
make the program more 
confusing to look at, and I 

keystrokes 

•LBL A 
100 STO 00 
*LBL B 
*dsz B 
HLT 

•LBL A 
100 STO 00 
•LBL B 
*dsz B 
HLT 

Program three 
000 
002 
008 
010 
014 

Program four 
200 
202 
208 
' 210 
214 

Fig. 5. 

don't recommend that you 
try to write your programs 
this way. But, when you 
finish a long program and 
have it running, you may 
find that rearranging things 
will speed it up con-
siderably. 

Go, Team, Go 

The game was popular 
enough in the dorm where I 
live that we decided to 
hold a tournament. Each 
contestant would play 
three games and total his 

•LBL A 
100 STO 00 
•LBL B 
*dsz 008 
HLT 

• LBL A 
100 STO 00 
•LBL B 
•dsz 208 
HLT 

scores, lowest score win-
ning. To make things fair, 
each person would play 
the same three configura-
tions of silos. This was ac-
complished by randomiz-
ing with the same initial 
seed before each game. For 
example, we used sin 1, sin 
2, and sin 3. The random 
number generator then 
generates the same se-
quence each time, and the 
silos come out in the same 
spots. I find that it's handy 
to write down the number 
you initialize with anyway. 
That way, if the system 
crashes (batteries go dead), 
it's simple to set the same 
game up again after plug-
ging in the charger. It's 
really frustrating to lose a 
game half way through, 
especially when you were 
just about to blast a silo. 
And you certainly don't 

have to be a computer buff 
to enjoy the game. My 
roommate won the tour-
nament—he's a political 
science major! • 

from page 96 

10 meter band, at a kW, and 
worked the world with no has-
sle by the FCC! 
Please, Wayne—don't say 

anything sarcastic or derog-
atory about the FCC until my 
call letters come. Maybe the 
truth hurts and they become 
even more vindictive. I hope 
there will still be some frequen-
cies left for hams by the time I 
can go on the air! 

Walter Kimmel 
Ponsford MN 

IFORGET ABOUT THIS ONE 
• 

Enclosed is the renewal form 
you sent me for renewal to your 
magazine. While I like your 
magazine very much, there are 
certain things that I cannot 
tolerate. I now take all the ham 
magazines, QST, CO, and Ham 
Radio; I am a life member to 

: 

QST and have all the rest paid 
for until 1981. 
Now, all four magazines are 

real good magazines, and I like 
them very much. But up to this 
point, I have yet to hear one of 
them badmouth your maga-
zine, but every month, and I do 
mean every month, you have 
your nasty snide remarks about 
them. I don't like it; it is the act 
of a 3-year-old child, to say the 
least. 
There is nothing I can do 

about it, but I don't have to sit 
here and read it, so just forget 
about this renewal. When you 
grow up into a grown man, I 
might consider renewal. 
Just remember, Mr. Green, 

the other magazines are just as 
good as yours, and that is sup-
ported by a lot more opinions 
than mine. 
I hold no magazine rating 

over the top of the other one. I 
don't hold QST over 73 or 73 
over QST. I read them all with 
interest and really learn a lot 

from them all. 
It is your magazine; run it the 

way you want, as I know you 
will. But remember, it takes 
customers to keep it going. 
Look at the renewals you did 
not get and ask yourself why 
you did not get them. 

Carl Manion W4BDC 
Shepherdsville KY 

I... AND THIS ONE 

I'll be only too happy to 
renew my subscription to 73 as 
soon as Wayne recovers from 
his total fascination with 
microprocessors et al, and 
begins to print stories on some 
other aspects of amateur radio 
again! 

Bob Kuehn WOHKF 
Saint Paul MN 

ILET'S DO SOMETHING! 
Wayne, is there anyone who 

can represent the hams and let 
their desires be known? The 
ARRL does not and will not 
represent anyone but the 
ARRL. You've pretty well said it 
all in your editorials. I feel that 
if we keep sitting on our duffs, 
we will have exactly what the 
ARRL would like for us to 
have—nothing! The "Spark 

Forever" boys in Newington are 
too busy making a buck. 
Wonder if they've heard of 
micros yet? The point is, if you 
are willing to accept the am-
bassadorship, I'm willing to 
donate ten bucks to the cause 
and I would bet a large percent-
age of your readers would do 
likewise. Why not ask them and 
get a campaign started? At any 
rate, let's do something! 

Jim Best WAORZI/4 
Woodbridge VA 

KA CONFUSION 

I am writing on behalf of the 
members of the Far East Aux-
iliary Radio League (FEARL) 
and all others assigned call-
signs with a KA prefix to re-
quest your assistance in dis-
seminating information on a 
problem we are having here in 
Japan. 
Since shortly after the close 

of World War II, U.S. Forces per-
sonnel in Japan have been 
issued callsigns prefixed with 
KA. KA callsigns in Japan are 
issued by the military author-
ities in a 2 x 1, 2 x 2, or 2 x 3 for-
mat, and there are currently 
authorized stations assigned 
KA1, 2, 3, 5, 6, and 8 prefixes 
with the possibility of KA areas 

Continued on page 124 
A 
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Charles Zappela WA7VZR 
8051 N.E. 143rd 
Bothell WA 98011 

Computerized QS0 Records 

who needs a logbook? 

W ell, enough already 
of computer games — 

let's get down to serious 
application  programming! 
I've always wanted a com-
puterized  log and inquiry 
system to rid me of trying to 
relate callsigns to names ... 

"Gee, that call is familiar. Did 
I work him before? What's 
the handle? QSLs? Aw, rats! 
What's the handle, old man?" 
This program (Fig. 2) will 

take care of all those ques-
tions. It will allow you to 
quickly enter log entries by 

Fig. 1. System flowchart. 

using data statements begin-
ning at line 1000. The end-of-
data file is indicated as DATA 
999999, as shown at line 
1005. You can have as many 
data lines as your memory 
can hold. In the inquiry mode 
(RUN),  the program will 

print out (display) log entries 
by date, callsign, or just print 
out all of the entries, by 
entering its function number. 
To add log entries, type in 

function  1 and  a LIST 
function starting at line 1000 
will begin and take you out 
of BASIC. This will allow you 
to change the DATA 999999 
line to a log entry. The 
DATA format is: (line num-
ber) DATA (year, month, 
day), (time), (callsign), (fre-
quency),  (mode),  (power), 
(QSL), (0TH-name). 
Note that "0TH"  and 

"name" share the same data 
item definition. 
Note that the date must be 

entered as YYMMDD (year, 
month, day). I'll explain why 
soon. After the entries are 
made,  add  (line number) 
DATA 999999 to end the 
data file. Type RUN again to 
begin the program. 
Function  2 selects log 

entries for printing by enter-
ing  two  dates  in the 
YYMMDD  format.  What 
comes out is all log entries 
between and including the 
dates specified. The logic is 
located in line 416. With the 
YYMMDD format, dates run 
in ascending numerical order, 
which makes the logic just 
plain simple. 
Function 3 selects log 

entries for printing by enter-
ing a callsign. What comes out 
is every log entry for that 
callsign. The logic is very 
simple and is located in line 
510. Function 4 prints out all 
the log entries. 
By using subroutines to 
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LIST RUN 

0 REM   A1ATE"R RADIO LOG AID 1:401FIRY SYSTEM   
I REM  BY COMP"TER 
2 REM WRITTEN BY CHUCK ZA ALA NAV/7R 8051 1E 143"D BOTHELL VA 98011 
3 REM 

4 REM THIS PROGRAM IS RELEASED TO PUBLIC DOMAIN  MAY 1977 
5 REM 

6 REM VERS1OA  1.0  WRITTEN IA ALTAIR 8.4 a4ric VER̂ I3A 3.1 
7 REM 
8 REM   
00 PPINT,PRINT"AMATEAR RADIO LOG AID IA0”1"Y SYSTE14":""147 
02 PRINT, IAPUT"EATEP TODAY'S DATE (YY MIDD)",(D,PRIAT 
05 PRINT.PRINT"SELECT ONE OF THE FOLLOWIAG FUACTIOAS",PRIA.10.1A? 
10 PRINT"  I. ADD LOG EIT*IES" 

15 "DINT  " 2.  PRINT LOG LITRIES B" DATE" 
20 PRINT"  3.  PRINT LOG ENTRIES BY CALL 5134" 

25 PRINT"  4.  PRINT ALL LOG ENTRIES" 
45 PRINT, INPuT"ENTEF1 FUACTIOA WYMBER"IF 

60 IF F.I THEN GOTO 300 
65 IF F.2 TH EN GOTO 400 

70 IF F.3 THEA GOTO 500 
75 IF F.4 THEN GOTO 600 
200 PRINT"IAVALID,  TRY AGAIN".GOTO 1415 
300 REM ADD LOS ENTRIES 
302 PPINT.PRINT 
304 PRINT"ADDING LOG ENTRIES BY DATA STATEMENT?"iLIS? 1000 
400 REM PRINT LOG ENTRIES BY DATE 
402 PRINT1PRINT 
404 IN"UT"ENTER FIRST DATE (YYMALD/"IA11 01INT 
406 INPUT"ENTER NEXT DATE 0.•YAMDC1)"1A21 01INT 
408 PRINT"LOG ENTRIES BETWEEN "1412" AND "1:42,""INT.G0?"0  800 
412 GOSUB 700 
414 IF E.999999 THEN 950 

416 IF Z..441 AND 7..A2 THEN 420 
418 GOTO 412 
420 GOSUB 720 
422 GOTO 412 
500 REM PRINT LOG ENTRIES BY CALL SIGN 
502 PRINT,PRINT 
504 111"UT"ENTER CALL SIGN"1 MS .GOSUB BOO 
506 GOSUB 700 
508 IF A.999999 THEN 950 
510 IF M$.Y9 THEN 514 
512 GOTO 506 
514 GOSUB 720 
516 GOTO 506 
600 REM "PINT ALL LOG EATRIE ,, 
602 PRINT.PRINT 
604 GOSUB 800 
606 GOSUB 700 
610 GOSUB 720 
612 GOTO 6196 
700 REM READ DATA FILE 
702 READ AsZ.A.IF 0.997999 THEN GOTO 950 
704 READ ASaYimAS 
706 READ 131,56.133 

708 READ CS,WS.CS 
710 READ D5 0/9=D1 

712 READ ES,US.ES 
714 READ FS:71.Ft 
716 READ 08,55.06 
718 RETURN 
720 REM PRINT DATA RECORD 
722 PRINT Z1"  "/Y51"  "1561"  ”PYSI”  "ITSI"  "I?1 
724 RETURN 
800 REM REPORT HEADER 
801 PRINT "REPORT DATE "IDIPRINT 
802 PRINT" DATE  TIME  CALL  FREQ MODE  POD OFL 5TH  NAME" 
804 FOR Nal  TO 511PRINT"."1.NEXT N:PRINT"." 
806 RETURN 
950 RE11 END OF REPORT 
952 PRINT -END OF REPORT"IRESTORE,GOTO 105 
999 LID 
1000 DATA 770502.1805.100AG.14.2.558.246oN,IL  MERNIE 
1661  DATA 770502,1822.266RRF.14.2.55111.250.APCA GLENN 

1002 DATA 770503.1158.7LIBAG.14.2.5513.260.A.NZ HAL 
1003 DATA 770504.0914.WABEDR.14.3.558,250.N.NA sKIH 
1064 DATA 770503. I I 05. liB5WCG. I 4. 3. 5513. 250. Y. NM DAVE 
1005 DATA 999999 

PRINT FRE(X) 
3787 

Fig. 2 Program listing. 

read,  store,  control,  and 
print, the program becomes 
quite small.  For example, 
lines 700 to 718 read the 
data, test for end of data, and 
store the data in string vari-
ables Z, Y$, X$, W$, V$, U$, 
T$, and S$. After reading, 
control returns to the calling 
portion  of  the  program, 
usually to test either variable 
Z for dates or X$ for callsign. 
If variable Z is within the 
date range, variables Ni and 
N2 or X$ equal variable M$. 
Then the printing subroutine 
(Ines 720 to 724) is ex-
ecuted. In any case, the next 

data line is read and tested 
again at line  2. If Z = 
999999, then "1 ID OF RE-
PORT" is printe 1, the data 
pointer is RESTORED, and a 
new function is requested. 

Storage in lines 702 to 716 
was done to accommodate 
any  changes  which might 
destroy the A to G$ variables 
by  intermediate  printing, 
logic, or data manipulation. 
These same lines could easily 
have been written with FOR 
...  NEXT commands,  as 
could  the  printing  sub-
routines, but I decided to 
keep the program simple for 

AMATEUR RADIO LOG AND INQUIRY SYSTEM 

ENTER TODAY'S DATE (YYMADD)? 770530 

SELECT ONE OF THE FOLLOWING FUNCTIONS 

I.  ADD LOG ENTRIES 
2.  PINT LOG ENTRIES BY DATE 
3.  PRINT LOG ENTRIES BY CALL SIGN 
4.  PRINT ALL LOG ENTRIES 

ENTER FUNCTION NUMBER? 4 

REPORT DATE  770530 

GATE  TIME  CALL  FREO MODE  FOR OSL 5TH  NAME 

770502  1505 
770502  1832 
770503  1158 
770504  0914 
770505  1105 
END OF REPORT 

89003  14.2  SSB  260  N 
ABER",  14.2  SSB  260  N 

ZLIBAG  14.2  SSB  260  A 
WAOZDR  14.3  SSB  260  N 
WB5WCG  14.3  SSB  260  Y 

SELECT ONE OF THE FOLLOWING FUNCTIONS 

I. ADD LOG ENTRIES 
2.  PRINT LOG ENTRIES BY DATE 
3.  PRINT LOG ENTRIES BY CALL SIGN 
4.  PRINT ALL LOG ENTRIES 

ENTER FUNCTION NUMBER? 3 

ENTER CALL SIGN? ZL1BAG 
REPORT DATE  770530 

IL  MERAIE 
CA GLENN 
AZ HAL 
KA SKI" 
NM DAVE 

DATE  TIME  CALL  FREO MODE  FOR OSL 0TH  NAME 

770503  1158  ZL1BAG  14.2  SSB  260  N  NE HAL 
END OF REPORT 

SELECT ONE OF THE FOLLOWING FUNCTIONS 

I. ADD LOG ENTRIES 
2.  PRINT LOG ENTRIEF BY DATE 
3. PRINT LOG ENTRIES BY CALL SIGN 
4.  PRINT ALL LOG ENTRIES 

ENTER FUNCTION NUMBER? 2 

ENTER FIRST DATE (YYMMDD)? 770503 

ENTER NEXT DATE (YYMMDD)? 770504 

LOG ENTRIES BETWEEN  770503  AND  770504 

REPORT DATE  770530 

DATE  TIME  CALL  FREO MODE  PAR OSL OTH  NAME 

770503  1158  ELIBAG  14.2  SSB  260  A  247 HAL 
770504  0914  WA0711)"  14.3  55B  260  N  HA SHIP 
END OF REPORT 

SELECT ONE OF THE FOLLOWING FUNCTIONS 

I. ADD LOG ENTRIES 
2.  PRINT LOG ENTRIES BY DATE 
3.  PRINT LOG ENTRIES BY CALL 513.1 

4. PRINT ALL LOG ENTRIES 

ENTER FUNCTION NUMBE0 ? 1 

ADDING LOG ENTRIES BY DATA STATEMENTS 

1000 DATA 770502.1805.100AG.14.2.5513.260.14.1L  ME"NIE 
1001  DATA 770502.1832.WB6PRF414.2.SS13.260.N.CA GLEAN 
1002 DATA 770503.1158.ZLIBAG.14.2.558.260.14.NZ HAL 
1003 DATA 7711504.0914.WASZD".14.3.5513.260.N.KA ?KIP 
1004 DATA 770505.1105.0115WCG.14.3.5513.260.Y.AM DAVE 
1005 DATA 999999 

Fig. 3. Sample run. 

small BASIC interpreters. By 
changing lines 100, 115, 120, 
125, 304, 408, 504, 802, and 
the data lines, just about any 
kind of data record search 
can be accommodated. 
Other  functions  could 

easily be added, also. For 
example, you may want a 
printout of all the contacts 
that have or have not sent a 
QSL. This could be done by a 
comparison just like the one 

in line 510. Only change X$ 
to V$, then add the required 
function  call number and 
assign the line numbers. By 
using AND/OR logic oper-
ators, such as in line 416, a 
varying and quite flexible 
search can be established. 
You  could print out log 
entries,  such  as by  date 
and/or call, or whatever the 
data statements and logic are 
set up to look for. • 
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DIP/IC INSERTION TOOL W O PIN STRAIGHTENER 

14-16 Pin Dip IC Inserter INS-1416 

STRAIGHTEN PINS RELEASE PICK LIP INSERT 

$3.49 

DIP/ IC EXTRACTOR TOOL 
The EX I t xtractor is ideally suited for hobbyist or 
lab engineer Featuring one piece spring steel con 
struction It will extract all LSI. MSI and SSI devices 
of from 8 to 24 pins 

Extractor Tool EX-1 $1.49 

P.C. BOARD The 4 • 4 5 x 1/16 inch board is made of glass coated EPDXY La minate 
and features solder Coated 1 or copper pads The board has provision 
for a 22/44 two sided edge connector. with contacts on standard  156 
spacing  Edge contacts are non-dedicated for maxi mu m flexibility 

The board contains a matrix of  040 in  dia meter holes on  100 inch 
centers The co mponent side contains 76 two hole pads that can accoin 
modate any DIP size fro m 6-40 pins, as well as discrete co mponents 
Typical density is 18 of 14 Pin or 16 Pin DIP's  Co mponents may be 
soldered directly to the board or inter mediate sockets may be used for 
soldering or wire wrapping 

Two independent bus syste ms are provided for voltage and ground on 
both sides of the board. In addition, the co mponent side contains 14 
individual busses running the full length of the board for co mplete wor 
mg flexibility These busses enable access fro m edge contacts to distant 
co mponents  These busses can also serve to aug ment the voltage or 
ground busses. and may be cut to length for particular applications 

Hobby Board H PCB-1 $4.99 

QUANTITY - ONE PAIR (2 pcs 

PC CARD GUIDES 
TR I consists of 2 guides precision molded with 
unique spring finger action that dampens shock and 
vibration yet permits smooth insertion or extrac 
bon Guides accommodate any card thickness 
from 040 100 inches 

Card Guides TR-1 11.89 

QUANTITY - ONE SET (4 pcs 

PC CARD GUIDES & BRACKETS 

TRS 2 kit  II  2 TR 1 guides plus .' 
brackets Support brackets feature unique staoilizing 
post that permits secure mounting with only 1 screw 

Guides & Brackets TRS-2 $3.79 

QUANTITY - ONE SET (4 Pcs.) 

,0001 ?e,,  

Aloe' 

PC EDGE CONNECTOR 

44 Pin, dual read out, .156" (3,96 
mm) Contact Spacing, .025" (0,63 
mm) square wire-wrapping pins. 

PC Edge Connector CON 1 JI 53.49 

P.C.B. TERMINAL STRIPS 
The TS strips provide positive screw activated cla mp 
mg action. acco m modate wire sues 14 30 AWG (1. 8-0, 
25 ,.‘m, Pins are solder plated copper 042 inch ,I m m) 
dia meter on 200 int, ,5rnrii) centers 

4-Pole TS- 4 $1.39. 

$1.89  

1 

8-Pole TS- 8 

12.Pole TS-12 $2.59 

604;. 
DIP SOCKET 

Dual-In•line package, 3 level wire-
wrapping, phosphor bronze contact. 
gold plated pins .025 (0,63mm) sq. 
.100 (2,54mm) center spacing. 

14 Pin DiP Socket   14 Dip 

16 Pin Dip Socket  16 Dip 

$0 79 

$0.89 

RIBBON CABLE ASSEMBLY 
SINGLE ENDED 

With 14 Pin Dip Plug 
24" Long (609mm) SE 14 24 $3.55 

With 16 Pin Dip Plug 
24" Long (609mm) SE16-24 $3.75 

RIBBON CABLE ASSEMBLY 
DOUBLE ENDED 

With 14 Pin Dip Plug -2" Long DE 14-2 $3.75 
With 14 Pin Dip Plug -4" Long DE 14.4 $3.85 

With 14 Pin Dip Plug -8" Long DE 14-8 $3.95 
With 16 Pin Dip Plug -2" Long DE 16-2 $4.15 
With 16 Pin Dip Plug -4" Long DE 16-4 $4.25 
With 16 Pin Dip Plug -8" Long DE 16-8 $4.35 

TERMINALS 

• .025 (0,63mm) Square Post 

• 3 Level Wire Wrapping 

• Gold Plated 

Slotted Terminal WWT-1 $2.98 

Single Sided 
Terminal WWT 2 $2.98 

IC Socket Terminal WWT-3 $3.98 

Double Sided 
Terminal 

WVVT-4 $1.98 

25 PER PACKAGE 

TERMINAL INSERTING TOOL 
For inserting VVWT-1, WWT-2, WWT-3. 
and WWT-4 Terminals into .040 
(1,01mm) Dia. Holes. 

INS-1 $2.49 1 

WIRE CUT AND STRIP TOOL 

Easy to operate  place wires i up to 4) in stripping slot with 

ends extending beyond cutler blades  press tool and pull 

wire lout and stripped to proper  wire wrapping  length 

The hardened stet, cutting blades and sturdy construction of 

the tool insure long fife 

St  length taSily adiustable for your applications 

DESCRIPTION 
MODEL 

NUMBER 

ADJUSTABLE 

SHINER' LENGTH 
 OF STRIPPED WIRE 

INCHES  TO  INCHES 

Price 

24 ga. Wire Cut and Strip Tool ST-100-2I IS. •  -  11, S 8.75 
26 ga. Wire Cut and Strip Tool ST-to0.26 lb." 1-.. $ 8.75 
26 ga. Wire Cut and Strip Tool ST-100-26-875 'it"  -  1J e $ 8.75 
28 ga. Wire Cut and Strip Tool ST-100-28 14  -  

ri - 

114' $11.50 

30 ga. Wire Cut and Strip Tool ST-100-30 lki - $11. 50 

'at aeOrt id, 01 Cut ANO SW, TOOLS kW sot brat 'Call, FOY 10,151 00 ttflOh INSULATION 

OK MACHINE & TOOL CORPORATION 
3455 Conner St Bronx NY 1047511(212) 994 6600111Telex 125091 
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wire wrapping 
center 

for quality electronic parts and tools. 

WIRE WRAPPING KITS 

Contains: Hobby Wrap Tool WSU-30 
(60 ft.) Roll of wire 
Prestripped wire 1" to 4 ' r 

lengths (50 wires per package) 
stripped 1" both ends. 

Wlf .. Wrapping Nit 1 Blue 1 We 2 B $12 95 

Wire Wrapping Kit I Yellow i We 2 V $1295 

Wire Wrapping Kit (Whitel We 2 W $1295 

Wire Wrapping Kit (Red) INK 2 R $12 95 

WIRE-WRAPPING KIT 

Contains: Hobby Wrap Tool WSU-30. 
Ro I of wire R-30B-0050, (2) 14 
DI F's, (2) 16 DIP's and Hobby Board 
H-PCB-1. 

Wire- Wrapping Kit  IWK-3B (Bluell S16.95 

WIRE-WRAPPING KIT 

Contains: Hobby Wrap Tool WSU-30 M 
Wire Dispenser WD-30-B, (2) 14 DIP's. 
(2) 16 DIP's, Hobby Board H-PCB-1, 
DIP/IC Insertion Tool INS-1416 and 
DIP/IC Extractor Tool EX-1 

I. Wire- Wrapping Kit  !WK-4B (Bluell$25.99 

STRIP WRAP UNWRAP 
REGULAR 
WRAP 

MODIFIED 
VVP4{, 

Wire-wrapping, stripping, unwrapping tool for 
HOBBY WRAP  AWG 30 on.025 (0.63mm) Square Post. 

TOOL Regular Wrap 

Modified Wrap 

WSU-30 

WSU-30M 

$6.95 

$7.95 

liattel v 
wire 

wrapping 
tool 

COMPLETE 

WITH BIT 
AND SI.LEVI 

WIRE-WRAPPING TOOL 

For .025" (0,63mm) sq. post 
"MODIFIED"wrap. positive 
indexing, anti-overwrapping 
device. 

For AWG 30 BW-630 

For AWG 26-28 BW 2628 $39.95 . 

Bit for AWG 30 

Bit for AWG 26-28 BT-2628 

USE "C" SIZE Ni CAD BATTERIES 

NOT INCLUDED) 

ROLLS OF WIRE 
Wire for wire-wrapping AWG-30 

(0 25mm) KYNAR* wire. 50 ft. roll. 
silver plated. solid conductor. 
easy stripping. 
. - Hi, Wire 50ft Roll R 30B-0050 SI 98 
. AWE, ',OE,* Wire 50ft Roll R 30Y 0051 , Si 9F 
to AWG White Wire 50ft Roll R 30W 0135C, $1 95 

II i AWG Red Wire 50)? R011 R 3OR 0051 51 '45 

WIRE DISPENSER 

• With 50 ft. Roll of AWG 30 
KYNAR wire-wrapping wire. 

• Cuts the wire to length. 
• Strips 1" of insulation. 

• Refillable (For refi Is, see above) 
W 0-30- B 63.96 

WD-30-Y $3.95 
Whitt .'t -- WD-30-W $3.95 

Red Wire WO-30 R $395 

PRE CUT 

PRE STRIPPED WIRE 

Wire for wire 

wrapping AWG-30 

(0 25m m) KYNAR* 

wire, 50 wires per 

package stripped 

1 bOt h ends 

)3 AnGo, no, I lung 10 B50 ,1, 1 99 
30 AWG verb* Wire I Long 30050010 $99 
30 AWG White Wire I' Long 30W50010 $99 
30 AWG Red Wire. I long 301750010 $99 
30 AWG Blue Wire 7' Long 308 50020 SI 0, 
30 AWG Yellow w.re 2" loPg 30050020 si n 
30 AVG White wire 7' L mg 30W50020 Si  - 
30 A WG Red Wt,e 2'. I ong 30850020 SIC -

30 AWG tillie Wire A -e 301350-030 S h 
304wcyea.,wiii, . , o i 30 050030 $. •', 
30 AWG Whole Wire 3 Lorig 30 w 5n , w s 

30 AWG Red Wire 3- Long TS-0 .̀,  • $ 
— 75 A =bEiG lue Wire 4'. Long infi , 1 51  • 

30 AWG Yellow Wire 4-1.g SI 
30 AWG Wilde Wire 4- long 
In AWG Red W.nr 4' I Anir 3 SI:3 
• AWG Blue Yr ••• '  ,,,,, 11 30 
. AWG Yekow Woe 5 L,,,,,, SE 30 
, AWO Whne Wire 5- Lung A '• '• SI 30 
• AWG Red Wire 5 Long SI 30 
3o *WC Blue Wim 6- long SI 38 
30 AWG Yell. Wire 6- i Pll g SI 38 
30 AWG White Wire 6- long '• W "̀; ,,,' $1 38 
30 AWG Red Wre 6 - long EU B 50 060 11 38 

KYNAR Pr NNWAi 

r.u.iumiziatuaantuilizutamaukaahmuiiithiLkilivalliami 
OK MACHINE & TOOL CORPORATION  05 
3455 Conner St  Bronx N Y 104 75 I1(212) 994 6600  Telex 125091 
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New! 
Throw rocks on 40 meters 
for $19.95*. 

only 
$19.95 

Kantronics Rockhound transmitter 

Jump into QRP. 
The Kantronics Rockhound QRP transmitter 

generates a one watt CW signal anywhere on 40 meters. With 
the right crystal, and a little luck, Granite Falls, Ml is just a 
stone's throw from Boulder, CO. 
Slip the Rockhound in your pocket for mountain 

hikes or camping trips. Our 8040-B receiver makes a 
lightweight companion. For power, just hook 12-15 VDC in 
line with your key. 
Start throwing today, our address is below. 

'22 95 mth 7125 MHz crystal 

K13  KIK A NTRONICS 
The Lightweight Champs 

1202 East 23rd Street 
Lawrence. Kansas 66044  Phone 913 842 7745 
We accept Visa, Master Charge, check and money orders 

THE A/EWEST KEY IN THE 

WORLD-TRY 011 

1. Downweird Pressure 
Assures, Key Will Not 
Walk or Slide 

2. Adjustable Tension 
Fk Finger S pCrI17 3 

3 work, w,eh 
Keyer,  Too! 

4. Small F. Compact 
size 2%8 x 5'41%8" 

• 
W821( DE 

110 

5. Precision Machined 
Highest Quality 

6.13/ark Plastte Top 
Satin Chrome Base 

, With 
Your Call (Specify) 

8. it's Enymeereol, 
Try It •... You'll Like It 

Por Pt 

sEE youR oisrmeviroa  jo  0 it.; fa 
7-44 OR ORDER DIRECT 

QUINEY TN);,N.Y A° _ H7,  /0536 
06 

FOREIGN ORDERS: Us. FONDS / NY 57-4TE RESIDENTS 
L.05P PoSTA6E & INSURANCE  AOD Sir: SALES  TAX 

Immediate Delivery- Order Now  Dealer I nyturirs invited 

CEPW 

Grounding is stil the best protection against lightning dam-

age. These four switches automatically ground all but the 
selected antenna. Leave one output for a dummy load, and 
you can ground all outside antennas. (Model 376 can 
ground all 5 outputs at once.) 
Protect your valuable equipment against induced static 
charges from nearby strikes. Small enough to get past a 
spark gap protector, they can still burn out a solid-state 
front end. 
B&W coaxial switches are ceramic with silver alloy con-

tacts, handle 1000 watts CW, 2000 watts SSB. Negligible 
insertion loss. VSWR less than 1.2:1 to 150 MHz. Models 
375 and 595: 6 outputs. Models 376 and 590G: 5 outputs. 

At your B& W dealer. If you don't need grounding, ask 
him about our other ceramic coaxial switches. _D Made in U S A by 

B23 
Barker & Williamson Inc. 
Canal Street, Bristol, Pennsylvania 19007 

10 METER C.D. ? 
_ 

With the proliferation of used SSB CB transceivers out there' 
is a perfect way to go QRP on TEN: Look around your neighborhood 
and come up with that 23 channel or 40 channel SSB. We make kit , 
for 55 different radios that will put you on the 10 Meter C.W. and 
Phone Band. Perfect for Oscar work. 

•Low cost (from $10.00). • Easy to install with all instruction, 
• Tune up procedure. • Alignment for base and mohile We presenti, 
,rock kits for most: 

SBE  BRO WNING 
REALISTIC  LAFAYETTE 
TRAM  TEABERRY 
COBRA  REGENCY 
PRESIDENT  PACE 

HYGAIN 
MI MAND 
ROYCE 
COURIER 
AND MANY MORE 

Write or call today for free specification sheets or tell us the make 
and model of your transceiver and if we don't stock a kit for it, we will 
make one for you at the same price. For more information write 

4310 

AMERICAN CRYSTAL SUPPLY CO. 

PO BOX 638 

W YAR MOUTH, MA 02673 

(617) 771-4634 

A58 
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IT 

PORTABLE/MOBILE 
• 15 channels (12 on dial/3 priority) 

• Fully collapsible antenna or 
"rubber duck" 

• Compatible mount for mobile 
operation 

• Dual power (3 watts high/400mw low) 

• External power and antenna easily 
accessible for mobile operation 

• Lighted dial and meter 

• Double-size, long-lasting internal 
batteries with optional Ni-Cd pack 
and charger available 

ICOM's IC-215 is the FM radio that puts good times on the go. Now an outstand-
ing mobile mount and quick-change features for external power, speaker and anten-
na conversions make moving from base, to vehicle, to hill top fast and easy: and 
the IC-215 portable/mobile provides continuous contact for even the busiest 
FM enthusiast. 

The IC-215's three narrow filters provide quality not usually 
found in portable VHF equipment. With 15 channel capacity and 
an MOS FET RF amp with 5 tuned circuits in the front end, the 
IC-215 gives optimum FM portable performance. 

You'll be carrying quality, performance and versatility with your 
IC-215 FM portable/mobile. 
Spoellication•:  I regoenc! Range: 146-14/1 MHz  ...liege. 13.8 VDC negati, ground  Sue, 1143mm(h)  61mm(w) x 162mni1d) 
Weight 1.9 kg  Number &Channels: 15 total. 12 or main switch. 3 priority  Power Output 3.0 W or 0.5 W  Microphone 

Impedance: 600 ohms I Spurious Level: lower than 60 dB  Receiver Sensitivity:4 dB below 1 UV or lower  Spurious Response' 
60 dB or better 

All ICOM radios significanly exceed FCC specifications limiting spurioJt. emissions. 

This new mobile mount is 
now available for your IC-
215. Fast insertion and re• 
moral is a snap. and the 
mount is collapseble when 
not in use 

HF/VHF/UHF AMATEUR AND MAFINE COMMUNICATION EQUIPMENT  DISTRIBUTED BY 

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 

ICOM CANADA 
7087 Victoria Drive 
Vancouver B C V5P 3Y9 
Canada 
(604) 321-1833 
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RAM Checkout's 
A Snap 

—this tiny program does the job 

Rod HaIlen WA7NEV 
P.O. Box 73 
Tombstone AZ 85638 

Address 

C900 

C902 
C905 
C908 
C90A 

C9OB 
C90C 
C9OD 
C90E 

C9OF 
C911 

C912 
C915 

C916 
C919 

Op codes 

OE 01 
11  FF 1F  

21  00 00  

36 00 
7E 

81 
23 

77 
1B 

3E 00 

BA 
C2 OA LI 
BB 

C2 OA fra 
C3 04 CO 

This "memory monitor" 
is a simple assembly lan-

guage program designed to 
load zeros or sequential num-

MV I 
L X I 

L X I 
MV I 

MOV 

ADD 
I N X 
MOV 

DCX 
MV I 
CMP 

JNZ 

Mnemonics 

C  01 

D FF  1F 

H 00 00 

M 00 
A M 

M A 

A 00 

OA C9 
CMP E 

JNZ OA C9 
CALL TO RESIDENT 

COMMAND MODE 

Fig. 1. A complete listing of the memory monitor. 

ADDRESS AND DATA 
BUSSES TO MEMORY 
5 1/0 DEVICES 

ACCUMULATOR 

(A REGISTER) 

FLAGS 

PROGRAM 
COUNTER 

El REGISTER PAIR 

(B & C REGISTERS) 

D REGISTER PAIR 

ID & E REGISTERS) 

H REGISTER PAIR 

(1 5 L REGISTERS) 

Fig. 2 A simplified drawing of the 8080. The registers which 
make up the B-, D-, and H-register pairs can be used either in 
pairs or as individual registers, depending on your require-
ments. The 8080 contains many other features which are not 
shown here. 
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bers into a block of memory 
for testing purposes. My orig-
inal version would only load 
256 bytes at a time, which 
made testing a new 8K board 
somewhat of a chore, since it 
had to be run 32 times (256 x 
32 = 8K). This final version 
will load from 1 to 65,536 
(64K) bytes of memory. That 
should be enough to satisfy 
everyone. 

SOL Operations 

First, let me describe how 
my SOL system works so that 
you can decide how the fol-
lowing explanation pertains 
to your machine. The SOL 
has  a program in PROM 
called CONSOL, which han-
dles the keyboard, video, and 
other routines. I can enter 
data to memory by typing 
"ENTER — (address) — 
(data) — CR," and I can 
dump memory to the video 
screen by typing "DUMP — 
(start address) — (finish ad-
dress) — CR." If the differ-
ence between the start ad-
dress and the finish address is 
less than 256 bytes, all of the 
data requested will fill the 
screen.  If more than 256 
bytes are requested, the read-
out will start at the top of the 
screen and, when it reaches 
the bottom, will scroll up-
ward until all of the re-
quested data has appeared. 

Apparently, the same EN-
TER and DUMP (examine) 
operations will work on a 
computer which uses front 
panel switches, but they will 
be done at a much slower 
rate. Testing a memory board 
can be accomplished on any 
machine by first manually 
loading data into each mem-
ory location on the board and 
then dumping or examining 
each location to determine 
that the correct information 
was indeed written. My mem-
ory monitor does it much 
more quickly! See Fig. 1. I 
am very much a novice when 
it comes to programming, so I 
make no claim that this is the 
easiest, fastest, or best way to 
get the job done. 

Breakdown 

If you are not familiar 
with assembly language, you 
might be interested in how 
the memory monitor does 
what it does. In fact, let's 
look at it line by line. Since 
SOL and I talk to each other 
in a number form called hexa-
decimal, all numbers in this 
program  are  hexadecimal 
(hex for short). 

The first column in Fig. 1 
is headed "Address," and that 
tells me where this program 
will be located in memory. 
When I tell SOL, "EXECUTE 
C900," it will go to memory 
location C900, execute the 
instruction located there, and 
then continue down the list 
of instructions until told to 
stop. 

The  second column  is 
headed "Op code." These are 
the  instructions, addresses, 
and data that the computer 
will use to perform its task. 

Column three is headed 
"Mnemonic"  (mnemonic 
means something that helps 
the memory). Mnemonics are 
the assembly language abbre-
viations for the op codes 
(machine language codes). 

I started the program at 
location C900 because the 
SOL has 1K of onboard RAM 
beginning at that location. 
You can put it anywhere you 
like, but you must rewrite the 
two JNZ (jump non-zero) in-



structions. As they stand, a 
jump will be made to C90A 
(8080 address and register 
pair instructions are always 
written with the address or 
data  backwards).  If you 
wanted to load the memory 
monitor at location 8000, for 
instance, you would change 
C9 to 80 at each place that it 
appears in the program. This 
is called relocating the pro-
gram. 
In the first line, 01 in 

location C901 tells the com-
puter how you want it to 
load the memory locations. 
00 here would load all zeros 
(erase  memory),  and  01 
would load sequential num-
bers, 00, 01, 02, etc. 02 
would load 00, 02, 04, etc. 
The FF 1F at locations 

C903 and C904 tells the com-
puter how many address lo-
cations you want to load. FF 
1F is actually 1FFF (back-
wards), which is 8K in the 
hexadecimal number system. 
See Fig. 3. If you wanted to 
load a 4K board, then line 
C902 would read 11 FF OF. 
Line C905 lets the com-

puter know which address to 
start the loading at. The ad-
dressing of most memory 
boards is determined by set-
ting on-board switches or by 
running jumpers.  For this 
test, I addressed my 8K board 
to start at address 0000, but 
it could be set to start any-
place you want, and instruc-
tion C905 should reflect this 
address. If you wanted to 
locate this board at 6000 
because  you  already  had 
something at 0000, line C905 
would read 21 00 60 (address 
reversed as usual). 
Enter the program into the 

memory locations you have 
selected. Execute the first ad-
dress, and the computer will 
load 00 into the starting ad-
dress on the board to be 
tested, 01 in the next loca-
tion, 02 in the next, and so 
on, until it has loaded as 
many locations as you re-
quested. Then it will stop. 
Fig. 2 is a simplified draw-

ing of the internal makeup of 
the  8080  microprocessor. 
Making use of Figs. 1 and 2, 
let's step through the mem-

ory monitor as the computer 
would and see what happens. 
First, my "EXECUTE C900" 
command will load C900 into 
the program counter in the 
8080 and start processing in-
structions from there. The 
program counter keeps track 
of which instruction comes 
next in the program. 

The  microprocessor can 
always tell from the first byte 
of an instruction whether it is 
a one-, two-, or three-byte 
instruction. As a start, it will 
fetch OE, which is what it 
found at location C900, and, 
since it knows that OE is a 
two-byte instruction, it will 
also fetch 01, which is in 
C901. OE (MVI C) tells the 
processor to take the byte 
that follows OE and load it 
into the C-register. The PC 
(program counter) then steps 
to C902 and starts a new 
fetch which is 11 plus FF 1F 
(LXI D FF 1F). 11 says load 
the following two bytes into 
the D-register pair (registers D 
and E). C905 — 21 00 00 

H 00 00) loads 00 00 
into the H-register pair (regis-
ters H and L), and C908 — 36 
00 (MVI M 00)  tells the 
processor to load 00 into the 
location  whose address is 
found in the H-register pair. 
In other words, you put the 
address where you want to 
start your memory board test 
into  the  H-register  pair 
(0000) and then tell  the 

processor to load 00 at that 
location. 
Next, move the contents 

(00) of the start test location 
(0000) into the A-register 
(accumulator) C90A — 7E 
(MOV A M), which means 
that you are about to work 
on it. The next instruction 
C9OB — 81 (ADD C) will add 
the contents of register C to 
the accumulator (00 + 01), 
and C90C — 23 (INX M) 
increases the address in the 
H-register pair by one. C9OD 
— 77 (MOV M A) takes the 
contents of the accumulator 
(01) and puts them into the 
location whose address is now 
in the H-register pair (loca-
tion 0001). Now you have 00 
in location 0000 and 01 in 
location 0001. C90E — 1B 
(DCX D) subtracts one from 
the contents of the D-register 
pair, and C9OF — 3E 00 (MVI 
A 00) puts 00 into the 
accumulator. 
At the start, the D-register 

pair contained the total num-
ber of locations you wanted 
to load. After you've gone 
through the program once 
and subtracted one from D, 
check to see if you are fin-
ished. The accumulator con-
tains the 00 which you load-
ed there. C911 — BA (CMP 
D) compares the contents of 
the D-register with the con-
tents of the accumulator (00) 
and, if they are equal, sets the 
zero flag. If they are not 

Decimal 

256 

512 

768 
1024 

2048 
3072 

4096 
8192 
16384 
32768 

65536 

ilemoclecimM 

FF 

1FF 

2FF 
(1K)  3FF 

(2K)  7FF 
(3K)  BFF 
(4K)  FFF 

(8K)  1FFF 
(16K)  3FFF 
(32K)  7FFF 
(64K)  FFFF 

Fig.  3. A decimal-to-hexa-
decimal conversion table. 

equal, C912 — C2 OA C9 
(JNZ OA C9) will take you 
back to C90A for another run 
through the program. 
If they are equal (both 

00), the program counter will 
move to C915 — BB (CMP E) 
and compare the E-register, 
which is the lower half of the 
D-register pair, to see if it is 
zero also. C916 — C2 OA C9 
(JNZ OA) works the same as 
C912 and reruns the program 
or passes to the next instruc-
tion, depending on the condi-
tion of the zero flag. When 
both  registers  of the  D-
register pair are equal to zero, 
then you have loaded as 
many memory locations as 
you originally asked for. 
It is now time to exit the 

program. C919 — C3 04 CO is 
a call to the command mode 
in the SOL CONSOL operat-
ing system. When SOL is 

0000 00 01  02  03 04  05 06 07 08 09 OA 08 OC OD OE OF 

0010  10  11  12  13  14  15  16  17  18  19  IA  1B  1C  ID  1E  1F 

0020 20 21  22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 
0030 30 31  32 33 34  35 36 37 38 39 3A 38 3C 3D 3E 3F 
0040 40 41  42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 
0050 50 51  52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F 

0060 60 61  62 63 64 65 66 67 68 69 6A 68 6C 6D 6E 6F 
0070 70 71  72 73 74 75 76 77 78 79 7A 78 7C 7D 7E 7F 

0080 80 81  82 83 84 85 86 87 88 89 8A 88 8C 8D 8E 8F 
0090 90 91  92 93 94 95 96 97 98 99 9A 9B 9C 90 9E 9F 
00A0 AO Al  A2 A3 A4 A5 A6 A7 A8 A9 AA AB AC AD AE AF 

0080 BO 81 82 B3 B4 85 B6 B7 88 B9 BA BB BC BD BE BF 
0000 CO Cl C2 C3 C4 CS C6 C7 C8 C9 CA CB CC CD CE CF 
OODO DO D1  D2 D3 04 D5 D6 D7 D8 D9 DA DB DC DD DE DF 

00E0 EO El E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF 
00F0 FO Fl F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF 

Fig. 4. A memory dump of the first 255 bytes of memory in the SOL As can be seen, 
computer has counted from 0 to 256 in hexadecimal. 

the 
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turned on or the reset switch 
is pushed, the computer en-
ters the command mode, puts 
a prompter  ( > ) on the 
screen, and waits for me to 
tell it what to do. This line 
can be a jump or call to any 
location you desire and will 
depend on your machine's 
operating characteristics. 
In order to determine how 

the test went, I type "DUMP 
0000 1FFF," which covers all 
of the memory locations of 
this 8K board, and the screen 
will scroll through these loca-

tions. It's much too fast to 
really check individual loca-
tions, but I'm really only 
interested in the last location. 
Since the contents of each 
location are the contents of 
the previous location plus 
one, the contents of 1FFF 
should be FF, if the test went 
well. If they aren't, then it is 
necessary to dump 256 byte 
pages one at a time until the 
problem area is found. With 
this program, I found three 
2102 pins that were bent 
under the IC instead of in-

serted into the sockets. Fig. 4 
is what the first 256 bytes of 
memory look like after run-
ning the program. 

Summary 

Instruction  information 
for the 8080 is contained in 
the  Intel  8080  Micro-
computer Systems  User's 
Manual and the Intel 8080 
Assembly Language Program-
ming  Manual.  The "Intel 
8080  Assembly  Language 
Reference Card" is also use-
ful. Anyone who is serious 

about assembly language pro-
gramming the 8080 should 
have all of these. 
Any program, whether it is 

very simple or incredibly 
complex, is nothing more 
than  a logical progression 
through a series of instruc-
tions. Pick some little chore 
that you'd like your machine 
to do, break it down into 
logical steps, convert those 
steps into assembly language 
instructions, and you'll be 
surprised and happy with the 
results. • 

Corrections 
We would like our readers to 

note that ECONORAM, as it ap-
peared in our July, 1978, issue 
("RAMmed  by  Morrow — 
ECONORAM III lauded"), page 
110, should have been written 
ECONORAMrm, 

John C. Burnett 
Managing Editor 

I have received quite a bit of 
mail about my article which you 
published in the Aug., 1977, 
issue of 73 entitled, "Build a 
Double Bazooka." A great deal 
of interest was evinced, and 
there were quite a few com-
ments about the fact that the 
article had been written in a 
simple enough style that the 
average ham could understand 
it. I've naturally fully answered 
all letters. However, there was 
one small item, having to do 
with the printing, that has 
caused a bit of trouble. 
As I have received several re-

quests about its clarification, 
would you be able to put in a 
corrected sketch of Fig. 7? I 
believe that will help some 
amateurs who did not clearly 
see what the sketch was in-
tended to show. The clarified 
sketch is shown below. 
The correction may be par-

ticularly useful to fellows who 
are in other countries, and to 
those who perhaps did not easi-

END 
SECTION SHIELD 

INNER 
CONDUCTOR 

CO-AXIAL FEED 
TO TRANSMITTER 

Fig. 7, "Build A Double Bazooka." 

ly understand the parallel coax-
ial bazooka that I developed. 

Bill Vissers K4KI 
Cocoa Beach FL 

I would like to take this op-
portunity to apologize to you 
arid your readers for not notify-
ing you sooner through the 
"Letters" section of the demise 
of CONTACT, which I men-
tioned in most of my articles. 
Inflation has hit the PC 

business just like everyplace 
else, and, since I refuse to sell 
junk or home-etched boards, 
we were forced out of the 
business by the last couple of 
boards. I still have on hand a 
couple hundred dollars of in-
ventory of the COR and Auto-
Dialer boards which never sold, 
and I was looking at expenses 
in the neighborhood of $2000 to 
prepare boards for the next 
series of articles, so CONTACT 
went under, at least for the 
time. 
Again, I regret not publishing 

this earlier and the inconve-
nience it has caused some 
readers of my articles. 

Bill Hosking W7JSW 
Scottsdale AZ 

We erred. In "Yes, You Can 
Build A Synthesizer!" (July, 
1978), several schematics were 
out of place. The correct Fig. 3 

124 B' 

 43 3' - H 
EACH STUB 

SHIELD AND INNER 
CONDUCTOR SHORTED 
TOGETHER AT THIS 
POINT FOR BOTH 
STUBS 

(p. 126) was printed on page 131 
as Fig. 16. The correct Fig. 16, 
which was omitted, is shown 
below. The correct Fig. 17 was 
printed on page 126 as Fig. 3. 

Finally, page 130, column 4, 
line 8 should read: "equal to the 
receiver's first i-f -- 10 kHz." 

John C. Burnett 
Managing Editor 

CII 
005,0 

. SN7486 

FROM \   

CIO  • 

TU73 I 

TO 010 

sv >  

U 1 
SN74I9G 

U 011(1, 

10 

U2 
SN74176 

URL 3 III 

'4' 13 
12 8 

14 ID 14 

U3 
SN74176 

1L16 

72 5. 

150pF 

219 
SN 74121 

• 0 3 8 3 

Lo)}1,1,:r 
C14 
002y F 

US 
SN 74176 

1 O12 

a 2 

1pF 

3 0 

U• 
SN74176 

Fig. 16, "Yes, You Can Build A Synthesizer!" 

Ham Help  
I have recently obtained a 

General Electric closed circuit 
television camera which I plan 
to use on amateur slow scan. 
My problem is that the unit 
came minus control cables. 
The cable terminates in two 
Amphenol series 67 connectors 
with 42 pins. Some assistance 
would surely be appreciated. 
Thank you. 

Jim Davis WD5IMS/8 
24712 E. Woodside 

Farmington Hills MI 48018 

I'm looking for the mainte-
nance manuals and schemat-
ics for the National HRO-500 
receiver. These receivers have 
been used in MARS programs 

over the years. I am willing to 
pay for duplication costs, if not 
too exorbitant. 

Anton M. Giroux DA1NF/ 
WD6AXL 

HHT, 2d ACR, SIg0 
APO NY 09093 

I need a manual or setup pro-
cedure and schematic for a 
"Panoramic Sonic Analyzer," 
model AP-1, made by Panoram-
ic Radio Products, Mt. Vernon, 
New York. This unit is a 40-Hz-
20-kHz spectrum analyzer. I will 
gladly pay any reasonable price 
for a manual or readable copy. 

Jerrold S. Tiers 
6330 Southwood 
Clayton MO 63105 
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U'raP s Box 234 
iPace P15  ‘iiddlehur‘ CT 06762 

ICOM-22S OWNERS!! 

Get rid of the CB dial. Go to 

direct frequency read-out in 30 

minutes  and  minimum  cost. 

PACE-DIAL will do the job. An 

accurately silk-screened  replace-

ment dial and enough dry-transfer 

numbers  to make hundreds of 

frequency combinations. Tailors 

the dial to exactly the frequencies 

you have set-up in your IOM. 

Complete dial-kit and full instruc-

tions furnished.  $3.25 ppd. 

I  r Miii,, 

flo• 234 
Middlebury CT 0670: 

12031 758.9221 

1.  
MORE 

GOODIES 
FROM ISLAND 

An unusual combination of ruggedness, com-
pactness, and bandwidth is offered by these 
monoband heliwhip antennas. For 10, 15 & 20. 
models use 6' tapered element halves 

WHIP  Our hi-Z winding minimizes ground 
return losses for mobile service. $18 

VEE  2 whip inverted V. Featherweight. 
efficient radiator goes way up there 
easily. Use with a kite or balloon for 
super DX. Direct 504 feed: 2 lb. $35. 

BEAM  4 whips: 2 el., driven & reflector. 
Cuts ORM, covers the band like a 
big antenna, but weighs only 4 lb. 10 
dB f/b. 6' boom, 12' el., direct 504 
feed $75. 

MINI LP 8 whips  4 el Log periodic cell 
Featured in June '78 73 Big signal 
from an 8 lb antenna 10' boom 12. 
el $175 

2 week refund privilege on all antennas 

Island Antennas 

Block Island, RI 02807 
119 

Trans Co m - --T35 

Tone Signaling Equip ment 
Featuring the TG-Ili Sub•Autilble Ton• Encoder 

Compatible with Pt., CG •nid other sgrxt•wis 

Featu m: 

Low sine wave distortion of less than LS% THD 

Plug in tone element 

Excellent Temperature & frequency stability 

Low current draw using CMOS IC's 

Immunity to Rh 

Two year warranty 

.01.45  

"  y 

  vo ,c  teskca 

xte4 

Also Available 

1)1 ME encoder, from $29.95, DTMF Decoders, and two tone 

,equential tone encoders and decoders. 

Order from or for further information contact  
CikP  sae* 

Trans Co rn 
P.O. Box 120, Addison, Illinois 60101 312-653-6724 

RADIO WORLD 
CE NTR AL NE W YOR K'S FASTEST 

GR O WI N G HA M DE ALER 

, 

1 

I- eaturing  Yaesu,  Ico m,  Drake,  Atlas, 
Den t ron,  Ten-Tec,  Swan,  Regency, 
Standard, Tempo, K LM, Hy-Gain, Mosley, 
Larsen,  Midland,  Wilson,  Southwest 

Technical Products. We service everything 
toe sell! Write or call for rjuote. YOU 
WON T BE DISAPPOINTED. 

We are just a few minutes off the 

NYS Thruway 0-901 Exit 32 

Warren 
K2IXN 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BUILDING  Bob 
ORISKANY, NY 13424  WA2MS11 

315437-2622 

DISCOUNT SCANNERS 

The Touch. 

prepaide cs_ 
S 255.00 USA 

CHECK M 0 MASTERCHARGE. VISA 

BAY- COM B32 

196 FR ONT STREET 

SCITU ATE M A 02 066 

6 I 7-545-97 00 

Other Regency models at 

similar savings—send for list 

..Mass. residents please add 5% tax.. 

NEW 
CATALOG OF 

HARD-TO-FIND 
PRECISION 

TOOLS 

Jensen's new 144-page catalog is jam-packed 

with more than 3000 quality items. Your single 
source for hard-to-find precision tools used by 
electronic technicians, scientists, engineers, 
instrument mechanics, schools, laboratories 
and government agencies. This wanted cata-

log also contains Jensen's world-famous line of 
more than 40 tool kits. Plus 10 pages of useful 
"Tool Tips" to aid in tool selection. Send for 
your free copy today! 

J7 

0 JENSEN TOOLS & ALLOYS 
1230 SOUTh PRIEST DRIVE • TE MPE. AZ. 85281 

00 

TELETYPE° MODEL 33 ASR 
COMPUTER I/O COMPLETE NITH 

• ape Punch  • Ready to Go 

• I ape Reader  • Line/Loral Mired 

• I. uaraeleed 311 Das 

$840" 
INCLUDING excrph. 

F OIL  NJ FACTO,. 

L011111,11 ,103,4• •.1 op r /0 N D •L L 
LOP•  0101.161 

LOI NIIII• LA N MAI M 
"I O W II .111111•NDL  LIN NPIn 
DIG Tv . IlLAD• • ILIAILI MO 
•CDIJIOIC COIJIILL• 

201• moon 
LIAO . MINN PA P ”CI13•1. 

14712 INTIIIH•01 
•COU T IC OL MILS wah PAN Gown 

liii for ILI HIPE• Ha.r 

If you don't q.t. %hat 11111 nerd 

(AU. or 11R111..! 

•IfLI 

Z: 

14 , TELETYPEWRITER COMMUNICATIONS SPECIALISTS C rsir .."."4. 7.711' ""4!.;  

T13  SUBSIDIARY OF VAN'S W2DLT ELECTRONICS. 

Electronics 

Full ASCII Professional 
Keyboard Kit, Model 756 

•full I 213 Character ASCII • Tr-Mode MOS Er 
coding • MOSDTUTTL Compatible Output • 
Two-Key Rollover • Level and Pulse Strobe • 
Shift and Alpha Lock • Selectable Parity • 
Positive or Negative Logic • All New. OEM 

Grade Components  • Gold Contact, Low 
Bounce Key Switches • Rugged G-I0 Printed 
Circuit Board • Low Power Consumption 
and More 

Model 756 Keyboard Kit  $69.95 
Model 701 Plastic Enclosure  $14 95 
Model 702 Steel Enclosure  $29 95 

Send for catalogue of other NEW merchandise, 
Semis, Sockets, ICs, Res., Caps, and MORE. 

N.Y.S. Residents Add 4% Sales To. 

Send to:  Key Electronics 
P.O. Box 3506 

Schenectady, NY 12303 K14 

L\ s 

Liker  p,t 41°  

Itt 
1  , 

DM-170  \ \: * 

Active Filter 
Demodulator 

THE 
CRITIC'S 
CHOICE 

,ucsi buyer. she choos.no the DM 170 prim 
•omoch.datOr  grre  more hlaturee at 

,e,  Whle for int armal,on end compare 

Fuson CORP. 
P.O. Box 976 

Topeka, Kansas 66601 

(913) :34 -019 8 

F5 

master charge 

a 
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„A COMPUTER INTERFACES & PERIPHERALS  A 
V 

For free catalog including parts lists and schematics, send a self-addressed stamped envelope. 

fri APPLE II SERIAL I/O 
INTERFACE* 

Part no. 2 
Baud rate is continuously adjustable 
from 0 to 30,000 • Plugs into any periph-
eral connector • Low current drain. RS-
232 input and output • On board switch 
selectable 5 to 8 data bits. 1 or 2 stop 
bits, and parity or no parity either odd or 
es voeFnT vv• AJRuEm   • nr psuet I ea cn dt a ob I ue t paudt dr roeus:n e• 

from monitor or BASIC to teletype or other serial printer. 
• program for using an Apple II for a video or an intelli-
gent terminal. Also can output in correspondence code 
to interface with some selectrics. Board only — $15.00: 
with parts — $42.00; assembled and tested — $62 00 

MODEM* 
Part no. 109 
• Type 103 • Full or half 
duplex • Works up to 300 
baud • Originate or Ans-
wer • No coils, only low 
cost components • TTL 
input and output-serial • 
Connect 8 ohm speaker 
and crystal mic. directly to board • Uses XR FSK 
demodulator • Requires +5 volts • Board $7.60; 
with parts $27 50 

TV. TYPEWRITER 
Part no. 106 
• Stand alone TVT 
• 32 char/line, 16 
lines, modifications 
for 64 char/line in-
cluded • Parallel 
ASCII (TTL) input • 
Video output • 1K 
on board memory • 
Output for compu-
ter controlled cur-
ser • Auto scroll • 
Non-destructive curser • Curser inputs: up, down, left 
right, home, EOL, EOS • Scroll up, down • Requires +5 
volts at 1.5 amps, and -12 volts at 30 mA • All 7400, TTL 
chips • Char. gen. 2513 • Upper case only • Board only 
$39.00: with parts $145.00 

8K STATIC 

RAM 

Part no. 300 
• 8K Altair bus memory • 
Uses 2102 Static memory chips • Mem-
ory protect • Gold contacts • Wait states • On 
board regulator • S-100 bus compatible • Vector 
input option • TRI state buffered • Board only 
$22.50; with parts $160.00 

DC POWER SUPPLY* 
Part no 6085 
• Board supplies a regulated +5 volts 
at 3 amps., +12, -12, and -5 volts at 
1 amp. • Power required is 8 volts AC 
at 3 amps., and 24 volts AC C.T. at 1.5 
amps. • Board only $12.50; with 
parts excluding transformers $42.50 

TIDMA* 

CI  10iI;i 11 

Part no. 112 
• Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader (no 
prom) has FSK encoder/decoder for direct con-
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to a 
digital recorder at any baud rate. • S-100 bus com-
patible • Board only $35.00: with parts $110.00 

RF MODULATOR* 

Part no. 107 
• Converts video to AM modu-
lated RF, Channels 2 or 3. So 
powerful almost no tuning is re-
quired.  On board regulated 
power supply makes this ex-
tremely stable. Rated very 
highly in Doctor Dobbs' Journal. 
by Apple. • Power required is 12 
+5 volts DC • Board $760: with 

Recommended 
volts AC C T., or 
parts $13 50 

TAPE INTERFACE* 
Part no. 111 
• Play and record Kansas 
City Standard tapes • 
Converts a low cost tape 
recorder to a digital re-
corder • Works up to 1200 
baud • Digital in and out 
are TTL-serial • Output of / 
board connects to mic. in 
of recorder • Earphone of 
recorder connects to input on board • No coils • 
Requires +5 volts, low power drain • Board $7.60; 
with parts $27.50 

UART & BAUD RATE 
GENERATOR* 
Part no. 101 
• Converts serial to parallel 
and parallel to serial • Low 
cost on board baud rate 
generator • Baud rates: 110, 
150, 300, 600, 1200, and 
2400 • Low power drain +5 
volts and -12 votts required 
• TTL compatible • All characters contain a start bit, 5 to 
8 data bits, 1 or 2 stop bits, and either odd or even parity 
• All connections go to a 44 pin gold plated edge connec-
tor • Board only $12.00; with parts $35.00 with connector 
add $3 00 

RS 232/TTY* 
INTERFACE 

Part no. 600 
• Converts RS-232 to 20mA 
current loop, and 20mA current 
loop to RS-232 • Two separate 
circuits • Requires +12 and -12 
volts • Board only $4.50, with 
parts $7.00 

RS 232/TTL* 
INTERFACE 

Part no. 232 
• Converts TTL to RS-232, 
and converts RS-232 to 
TTL • Two separate circuits 
• Requires -12 and +12 volts 
• All connections go to a 10 pin gold plated edge 
connector • Board only $4.50; with parts $7.00 
with connector adc $2.00 

• 

w ww  414.. 

E_E L E C T R O NI C S Y S T E M S Dept. 73, P.O. Box 21638, San Jose, CA. USA 95151 

LTo Order: GO 
Mention part number and description. For parts kits add "A” to part number. In USA, shipping paid for orders accompanied by check, money order, or 
Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges added to COD. orders. California residents add 6.5% 
for tax. Outside USA add 10% for air mail postage, no COD's Checks and money orders must be payable in US dollars. Parts kits include sockets for all 
ICs, components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via 
first class mail. Prices are in US dollars No open accounts. To eliminate tariff in Canada boxes are marked "Computer Parts:' Dealer inquiries invited. 
74 Hour Order Line. (408)226-4064  * Circuits designed by John Bell 



FREQUENCY STANDARD MFJ INTRODUCES NE W 

• Precision crystal. 

.‘,/ Markers at 100, 50, 25, 10, 
KHz. 

.\,/ Zero adjust sets to VVVVV. 

The Palomar Engineers Frequency 

Standard gives sharp clear markers 

throughout  the  high  frequency 

band from 160 through 6 meters. 

With the panel switch in 100 KHz 

position the markers can be heard 

every  100  KHz  for  checking 

calibration  of  your  receiver, 

transceiver,  or  VFO.  Additional 

markers can be turned on with the 

panel switch every 50, 25, 10 or 5 

KHz. 

The exclusive Palomar Engineers 

circuit generates only the wanted 

markers. No extra "ghost" markers 

appear. 

Connection  to  your  receiver is 

simple. A twisted-wire capacitor 

from the Standard to the receiver rf 

amplifier or mixer. Or a short 

"antenna"  connected  to  the 

Standard  may  radiate  enough 

marker signal. 

The Frequency Standard is factory 

set to frequency and the setting can 

be checked and adjusted with the 

"zero- trimmer while listening to 

VVVVV or a broadcast station. All 

markers are as accurate as the VVVVV 

calibration, typically .0001%. 

Don't take chances; check your 
frequency. Use the Standard with 

the  wide  range  of  selectable 

markers, the time- proven Palomar 

Engineers Frequency Standard. 

Send for free brochure. 

The price is S42.50 (9-v battery not 

included) in the U.S. and Canada. 

Add  $2.00  shipping/handling. 

California residents add sales tax. 

ORDER YOURS NOW! 

PAL O M AR P1 

EN GI NEERS 
BOX 455, ESCONDIDO, CA 92025 

Phone: (714) 747-3343 

SUPER CW/SSB ALTERS 
This new MFJ-721 Super Selector CW/SSB Filter gives 

you 80 Hz BW, steep 
SSB skirts, noise 

limiting, 2 watts for 
speaker plus more. 

This New MFJ-721 Super Selector CW/SSB 
Filter gives you a combination of performance 
and features available only from MFJ: • Razor 
sharp 80 Hz non-ringing CW filter  • Steep 
skirt SSB filter  • Selectable peak and trough 
noise limiting  • Plugs in phone jack  • Two 

watts for speaker  • Simulated stereo reception 
• Inputs for 2 rigs  • Speaker and phone jacks 
• Auxiliary 2 watt amplifier. 20 dB gain. 
The CW filter gives you 80 Hz bandwidth 

and extremely steep skirts with no ringing for 
razor sharp selectivity. Lets you hear just one 
CW signal on the crowded Novice bands. 
Bandwidth is selectable: bypass, 80. 110, 

150, 180 Hz. Response is 60 dB down one 
octave from center freq. for 80 Hz BW. Center 
freq. is 750 Hz. Up to 15 dB noise reduction. 
8 pole active IC filter. Low 0 cascaded stages 

eliminates ringing. Hand matched components. 
The SSB filter dramatically improves read-

ability by optimizing audio bandwidth to reduce 

'59'5 
sideband splatter. renove low and high pitched 
ORM, hiss, static crashes, background noise, 
and hum. 

Makes listening for long periods pleasurable 
and less fatiguing. Ideal for contest and DX. 
IC active filter includes 375 Hz highpass cut-

off plus selectable loNpass cutoffs at 2.5, 2.0, 
1.5 KHz (36 dB per octave rolloff). 

Switchable automatic noise limiter for impluse 
noise: trough clipper removes background noise. 
For Simulated Stereo, the raw signal goes 

to one ear and the filtered signal to the other. 
The signal appears in both ears and the ORM 
in only one. The ears and brain reject ORM yet 

oft frequency calls can be heard.  Requires 
stereo phones. 
Switch selects one of two rigs. OFF position 

connects speaker to •ig. Speaker disables when 
phones are used. Requires 9 to 18 VDC. 300 
ma. max. 5x2x6 inches. Optional AC adapter is 
$7.95. Order yours now. 

This New MFJ-720 Deluxe Super CW Filter gives you 80 
Hz BW, no ringing, 2 watts out. 
Same 8 pole Super CW Filter as in 

MFJ-721. 80 Hz BW, extremely steep 
skirts with no ringing for razor sharp O W" tk i 
selectivity. Selectable BW: 80, 110, $ e " 
180 Hz. Center freq. 750 Hz. Automa-
tic noise limiter. Plugs in phone jack to 
drive speaker to 2 watts. 2x4x6 in. 
Requires 9-18 VDC, 300 ma. max. Op-
tional AC adapter. $7.95 

These MFJ active filters are the most copied in Industry. 
CWF-2BX MFJ SUPER CW FILTER 

$n952 each 

But performance is not copied Only MFJ hand selects com-

ponents so the center frequency of each CW stage is within 

one Hz of each other. 

SBF-2BX MFJ SSB FILTER 

CWF 260 and the SBF 2BX are the same CW and SSB  limiter Plugs in rig to drive phones or connect between aud, 
'er as in the MFJ 721 but less speaker amplifier and noise stage for lull speaker operation Uses 9 V battery. 2x3x4 nChe 

For Orders, Call Toll Free 

800-647-1800 
ORDER TODAY BY MAIL OR CALL TOLL FREE 800-647-1800 AND CHARGE IT ON VISA OR MASTER 

CHARGE Order any product from MN and try it 11 not delighted. return it within 30 days for  prompt 
refund (less shipping) One year unconditional guarantee  Add S2 00 shippingihandling For orcerrepair 
status, in Mississippi and outside continental USA, call 601 323 5669 

mesro..r.rkarge 

MFJ ENTERPRISES, INC. 
P. 0. BOX 494  MISSISSIPPI STATE, MISSISSIPPI 39762 M52 
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Jody Nelis K3JZD 
132 Autumn Drive 
Trafford PA 15085 

Photos by Jotn Dugan 
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Photo A. Heathkit HW-2021 with the touchtone pad and 
1/4 -wave antenna installed. 

The Case of 
the 

Missing Offset 

adding to 
the HW-2021 

After  using  the 
Heathkit® HW-2021 2 

meter FM hand-held for a 
little over a year, it has 
come time to answer the 
most often asked question 
of the missing +600 kHz 
offset once and for all. 
Heath has made avail-

able to us an inexpensive 
kit complete with nicad 
batteries, charger, and rub-

ber ducky antenna. Mine 
was assembled carefully 
and has worked fine from 
the  beginning.  The 
transmitter power is ade-
quate, and the receiver is 
both sensitive and selec-
tive. Since all the needed 
accessories are included 
with the kit, it is one of the 
best buys in the hand-held 
market. 

3/11-

.-METAL BRACKET 

OMPAON LEAD 

LOCATING TAB 

CUT 4 LEADS 
OFF CLOSE TO 
BODY OF SWITCH 
(SHOWN DOTTED) 
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Fig. 1. Offset switch, bottom view (lead end). 



TO-5 8 POSITION 
MINI ROTARY 
SWI TCH 

METAL BRACKET 
CUT TO THE SAME SIZE 
AS THE SPOT SLIDE SWITCH 

Fig. 2. Offset switch 
assembly. 

There  is a unique 
battery-saver pulsing cir-
cuit built into the receiver 
to extend the hours of 
operating time before the 
batteries require charging. 
Rather than the receiver re-
maining on all of the time, 
it is pulsed on five times 
per second, staying on only 
an instant, unless a signal is 
present. The battery drain 
at this time is barely 
measurable. When a signal 
breaks the squelch, the 
receiver stays on and 
operates normally. 

Only one crystal per 
channel is required, bring-
ing about a further savings 
when filling up the five 
available channels. The 
crystal used is cut for the 
receive frequency. The 
crystal netting capacitor 
can be tweaked just about 
exactly on frequency with 
a discriminating ear by 
listening to the incoming 
audio. This is great for the 
times you don't have ac-
cess to a frequency 
counter but want to plunk 
in another channel. The 
transmit frequency is 
determined by offsetting 
the receive frequency, and 
that's where the rub comes 
in. 

Heath, through some 
oversight, has overlooked 
the popularity of 147 MHz 
repeaters in the crowded 
suburban areas. As re-
ceived from Heath, the 
HW-2021 comes with a 
two-position transmitter 
offset switch and two 
crystals to allow for 
simplex operation or a -600 
kHz offset for the 146 MHz 
repeaters. The closest 
Heath comes to accom-

Photo B. Interior wiring details showing new switch and new crystal location. 

modating a +600 kHz off-
set for the 147 MHz 
repeaters is to list the 
specifications for a 11.3 
MHz crystal to do the job. 
To use it without making 
any further changes, you 
have to sacrifice either 
simplex operation or the 
-600 kHz offset. I wanted 
to work through the 
repeaters in both ends of 
the band without giving up 
simplex operation. The 
modification outlined here 
was planned before I even 
purchased the rig. 
The size of a hand-held 

unit makes any modifica-
tions more difficult than 
they would be in a larger 
piece of gear. In this in-
stance, finding an SP3T 
slide switch that would fit 
in place of the original 
SPDT switch turned out to 
be a hopeless task. It seems 
that nobody makes a sub-
miniature SP3T. I didn't 
want to alter the HW-2021 
case too drastically. The 
11.3 MHz crystal had been 
ordered through an ad in 
73 but sat gathering dust 
for want of a suitable 
switch. 
Then one day it came to 

me—if an SP3T switch 
won't fit, why not try a 
SP8T switch? There are 
times when the electronic 
surplus market brings new 
and exotic components 

down to a reasonable 
price. This time, just that 
happened. The TO-5 mini 
rotary switch had just ap-
peared in a James ad in 73 
Magazine for less than a 
dollar. I quickly ordered a 
handful and got back in 
gear again. Actually the 
switch is an SP7T with the 
eighth position being an 
off function. It was, 
however, small enough to 
use. 
After identifying the 

common lead on the 
switch and making certain 
it was saved, alternate 
leads were cut off close to 
the body of the switch (see 
Fig. 1). I removed the extra 
leads to allow more space 
to wire to the remaining 
four. You now have an 
SP3T rotary switch with 
valid positions spaced at 
ninety degrees. There are 
five  dead  positions. 
Remove the original offset 
slide switch, unsoldering 
the three bare leads at the 
switch. Leave the three 
leads connected in the PC 
board, at the same length, 
for now. Cut a metal 
bracket from a piece of 
thin metal to the size of the 
original slide switch, so it 
will fit in the molded slot in 
the case. Drill the bracket 
in the center a little larger 
than the diameter of the 
plastic shaft of the TO-5 

switch. Orient the TO-5 
switch with the locating 
tab, as shown in Fig. 1, and 
solder the switch case to 
the metal bracket. 
Insert the rotary switch 

in the slot in the bottom 
half of the case. Fit the top 
half of the case loosely. 
You will see where the tab 
on the top half interferes 
slightly with the switch 
shaft. File the tab on the 
top half with a round file, 
as necessary, to allow the 
switch to turn freely. It 
doesn't take much. 
Reconnect the three 

bare wires still connected 
at the PC board to the new 
switch, as shown in Fig. 3. 
Trim the lengths so the 
wires just reach past the 
respective leads on the 
switch. You don't want the 
typical good mechanical 
connection prior to solder-
ing here, since future 
removal of the PC board 
from the case is more easi-
ly accomplished by remov-
ing the offset switch first. 
Remove the two existing 

crystals for the simplex and 
-600 kHz offset. You will 
move them around to 
make the switch positions 
more logical when you are 
finished. Insert the -600 
kHz offset crystal (10.100 
MHz) in the PC board 
socket where shown in Fig. 
4. Similarly, insert the new 
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Photo C. Offset switch legend. 

+600 kHz offset crystal 
(11.300 MHz) where shown 
in Fig. 4. 
No location exists in the 

PC board for the third 
crystal, which is now the 
simplex crystal (10.700 
MHz). There is a very con-
venient spot beside the 
channel selector switch 
which this crystal will fit in-
to with a minimum of ef-
fort. First bend the pins on 
the crystal very slightly to 
the side (see Fig. 5). My kit 
from Heath conveniently 
included two additional 
crystal pin sockets (part 
#432-878). Maybe they all 
do or maybe it was just 

TO Rea 
TOP LEAD 

luck, but I used them for 
the third crystal rather than 
soldering directly to the 
pins. Slip on the extra pin 
sockets if you have them, 
and solder a short length of 
insulated wire to each 
socket or crystal pin. I used 
shrink tubing over this con-
nection for further insula-
tion. 
Loosen the channel 

selector switch mounting 
nut, and move the switch 
as close to the squelch con-
trol as the mounting hole in 
the case will allow. There is 
a little slop in the mounting 
hole. Put a piece of plastic 
electrical tape over the 

BARE 
WIRES 

L-  LOCATING TAB DOWN 

channel switch terminals. 
Insert the 10.700 MHz 
crystal down in the slot 
between the channel 
switch and the case with 
the pins up (see Fig. 4). The 
crystal will remain captive 
without anything else 
securing it in this location. 
Carefully mate the case 

halves together. Do not 
force them. The crystal 
pins may rub on the top 
half if they are not bent 
enough. As a precaution, I 
scraped a little of the silver 
paint from the inside of the 
top case half where they 
might touch. This is 
metallic paint and is at 
ground potential. If the 
channel selector switch 
binds after adding this 
crystal, rather than turning 
freely as before, it must be 
moved even closer to the 
squelch control. The case 
may go together a little 
more snugly now, but it 
shouldn't require enough 
force to damage anything. 
After the crystal is 

mechanically installed, 
solder the wire coming 
from the near pin on the 
crystal to the remaining pin 
on the offset selector 
switch (see Fig. 3). The re-
maining lead from the 
crystal goes to ground. I 
connected it to the top 
lead of resistor R88 which 
is convenient and at 
ground potential. 
I used an electric en-

10 700 MH: 
CRYSTAL 

SEE FIGURE 
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SWITCH 
WIRING 

LW 
-I 
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graving pencil to mark the 
switch legend on the side 
of the case. After en-
graving, fill the grooves 
with white paint to make 
them more visible (see Fig. 
6). I marked mine simply, 
"1 46 —Simplex-1 47," 
rather than the usual + 600 
and -600; it's less to 
remember. If you oriented 
the switch the same as I 
did, the flat side of the 
TO-5 shaft acts as the 
pointer. I painted the flat 
side red for quick iden-
tification in the light. At 
night or when operating 
mobile, the flat is easily 
identified by feel. Switch-
ing positions on the switch 
is done by thumbnail, using 
the slot cut into the end of 
the shaft. 
As with any other 2m rig 

using a plus or minus 600 
kHz offset switch, a certain 
amount of memory must 
be programmed into the 
operator at this time. You 
will find, as I have, that 
transmitting with the -600 
kHz offset dialed in and a 
147.09 receive crystal 
selected will never break 
the squelch on a 69-09 
machine. It probably 
puzzles anyone using 
146.49 simplex at the time, 
though! Another error to 
watch out for is using 
146.52 with the -600 kHz 
offset. I imagine this is a 
probable source of the oc-
casional FM signal that 

GROUND SIDE 

Fig. 3. Offset switch wiring diagram. 
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Fig. 5. New crystal location. 

tears up the OSCAR 
satellites. 145.92 MHz is in 
the input range of both 
OSCAR 6 and OSCAR 7. 
Now that you have the 

HW-2021 operating on the 
whole 2 meter FM band, 
here are a few other 
features you can add to im-
prove its performance and 
versatility. As with any 
other hand-held, a 1/4 -wave 
antenna extends the usable 
range of this rig far beyond 
that possible with the rub-
ber ducky provided. Heath 
has made it a little tougher 
than usual due to their fixa-
tion with nonstandard rf 
connectors. The HW-2021 
antenna has a 1/4 x 32 
threaded connection, 
rather than the usual BNC 
connector. This causes no 
problem for mobile use. 
Although unusual, the 
shorting phone jack pro-
vided allows easy connec-
tion to an external roof-
mounted mobile antenna. 
There is a problem when 
you want a 1/4 -wave or 
5/8-wave whip on top of the 
hand-held. The 'A x 32 is 
not a common thread. The 
standard readily-available 
1/4 -inch diameter bolts are 
'A x 20 or % x 28. I even-
tually ended up at a local 
machine shop where they 
were able to turn a length 
of brass rod to the 1/4 x 32 
thread. They also came up 
with some matching % x 32 
nuts. 
I used a 21-inch collapsi-

ble whip from a broadcast 
radio for my 'A wave. Use a 
two-inch length of the 
threaded rod drilled at one 
end to accept the collapsi-
ble whip. Solder the two 
together. Double nut the 

threaded rod about '/2 inch 
from the other end to pro-
vide a stop when screwing 
it into the HW-2021. Put a 
piece of shrink tubing over 
the connection to make it 
look neat. Fig. 7 shows my 
system. Final operating 
length for the whip was 
determined by varying the 
length while getting signal 
reports from another sta-
tion about ten miles away. 
As the photographs 

show, I also added a 
touchtone encoder for 
autopatch and remote-
control use. Heath makes 
an encoder kit for the 
HW-2021, but I shied away 
from it because of the 
possible temperature sen-
sitivity of the 555 timer cir-
cuitry, as well as the fre-
quency adjustments it re-
quires. Instead, I chose an 
encoder sold by the Barber 
Corporation in Waynes-
ville, Ohio. As advertised in 
73, their pad sells for 
$34.50 postpaid. A match-
ing case is required for 
surface mounting the pad 
to the face of the HW-2021. 
Barber also has the case for 
an  additional  $2.00 
postpaid. 
The sixteen-button pad 

was used rather than the 
more common twelve-
button pad only because 
the matching case is not 
available for a twelve-
button. The Barber unit 
comes assembled and is 
self-contained, using a 
Motorola MC-14410 chip 
and a 1 MHz reference 
crystal. No frequency ad-
justment is required for 
this unit, nor do the ex-
tremes of Pennsylvania's 
temperatures seem to af-

Fig. 6. Switch legend. 

fect it. 
I hooked the pad up us-

ing the three-wire circuit in 
the Barber Corp. instruc-
tions. The HW-2021 has a 
high impedance input. 
Take the power for the pad 
from the transmitter cir-
cuit. Use the +12 volts 
from pin Z which Heath 
provided on the PC board 
for a TTP. The ground con-
nection goes to pin Y, also 
provided on the PC board. 
The audio out from the 
Barber pad goes to the TTP 
input pin on the HW-2021 
(pin H). My kit included 
three extra matching 
female connectors (part 
#432-120), making these 
connections a snap. No ad-
ditional coupling capac-
itors are required in the 
audio line, but I did need a 
47,000-Ohm resistor in 
series to keep the level 
compatible with my local 
repeaters.  Some  ex-
perimentation is usually re-
quired here, since no two 
repeaters have the same in-
put requirements. 
Start with an adjustable 

pot in series with the audio 
line to set the level to suit 
your repeater. Measure the 
final value and replace the 
pot with the nearest fixed 
value resistor. Put this 
resistor in the line inside 
the HW-2021 case where it 
is accessible in the event 
that a change in value is 
ever required. 
The holes provided in 
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Fig. 7. 1/4 -wave whip details. 

the top of the HW-2021 
case for the Heath TTP are 
not usable for this pad. I 
used plastic model cement 
and glued the plastic TTP 
case to the face of the HT 
case. The touchtone pad 
itself was also glued into its 
case with a light dab at 
each corner. Maintenance 
should rarely be required, 
but, if it is, a knife blade 
breaks the bond on the 
glue joints easily. 
For mobile work in the 

hills of Pittsburgh, I built 
the TR22/15 amplifier from 
the article in the April, 
1976, issue of 73. The 
HW-2021  drives  this 
amplifier to between ten 
and fifteen Watts. 
I glued some spring steel 

clips found in a stationery 
store to the back of the 
HW-2021 for a belt clip. 
Later, the information on 
how to acquire a Motorola 
belt clip appeared in 73 
Magazine. It looks a little 
better. See the letter titled 
"Bug IV" on page 14 of the 
November, 1976, issue for 
ordering information for 
this clip. 
If you have kept up with 

me on these modifications 
and improvements to your 
HW-2021, you are now 
ready to hold your head 
high when asked the ques-
tion and reply: "What do 
you mean it's a nice look-
ing rig but it won't operate 
on the 147 MHz repeater? 
Mine doesr• 
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What Do You Do 

With A Timekube? 

—when in doubt, modify it! 

73 Magazine Staff 

Radio Shack has intro-
duced its Timekube 

WWV receiver. Actually, 
one must say that it has 
been reintroduced. Many 
hams will remember using 
the former model of this 
W WV receiver in their 
shacks. However, the 
former receiver proved too 
expensive for Radio Shack 
to continue to have manu-
factured to sell at a price 
level which they felt would 
generate a good sales 
volume for such a type of 
receiver. So the receiver 

Photo A. 

was discontinued for a 
time. 
It is interesting, then, to 

examine what Radio Shack 
has now been able to come 
up with in a low-priced 
($35) crystal-controlled HF 
receiver. After all, to 
receive WWV well in most 
areas of the country, con-
sidering W WV's signal 
strength and the QRM, the 
receiver used has to have a 
fairly good sensitivity and 
reasonable selectivity. Its 
performance has at least to 
start to approach that of a 
regular communications 
receiver. 
To say it in a nutshell, 

the Timekube performs its 
intended function very 

well. So it is interesting to 
examine the receiver in a 
bit of detail to see what cir-
cuitry is used and to 
speculate on what other 
uses the receiver might be 
put to around the ham 
shack. 
As its name implies, the 

Timekube is a compact 8 x 
12 x 9 cm box that provides 
for the crystal-controlled 
reception of WWV at 5, 10, 
or 15 MHz. It has its own in-
ternal speaker and tele-
scoping whip antenna and 
operates from a standard 9 
V transistor radio battery. 
There is a sliding time scale 
on the front of the receiver, 
so local time in any part of 
the U.S. can be read off 
continuously opposite the 
GMT time scale. The only 
external connection pro-
vided for is to an external 
antenna. Operation is ex-
tremely, simple in that a 
push-button is depressed 
for the desired WWV fre-
quency. 

Fig. 1 is the complete 
schematic of this in-
teresting little receiver. 
The circuit is that of a sim-
ple single-conversion 
superheterodyne. A few 
circuit details deserve a lit-
tle bit of attention. Q104 is 
the grounded base rf 
amplifier state which is 
tuned both at its input and 
output by L101 and L103, 
respectively. The rod an-
tenna is connected across 
the high-impedance side of 

1101, while a link on the 
primary side provides for 
the external connection of 
an antenna fed by a coaxial 
line. Q105 is the untuned 
crystal oscillator stage, 
and Si, a push-button 
ganged switch, provides 
for crystal selection as well 
as for placing the proper 
capacitance across L101 
and L103 to tune those cir-
cuits. Q101 is the mixer 
stage, and the rest of the 
receiver is basically a con-
ventional 455 kHz i-f 
amplifier/AM-detector/ 
audio amplifier configura-
tion. The only exception is 
the method used to obtain 
improved i-f selectivity by 
using "crystal bypassing" 
in the emitter lead of Q102. 
This method of getting a 
single crystal filter into an 
i-f amplifier with a mini-
mum of fuss was used 
years ago in some amateur 
circuits but rarely ap-
peared in commercial 
equipment. The idea is to 
replace the emitter bypass 
capacitor with a crystal. 
The stage gain will be 
greatest at the series reso-
nant frequency of the 
crystal. 

Radio Shack claims a 
1/2 -microvolt sensitivity (10 
dB S/N), but the actual sen-
sitivity which could be 
measured was from 1 to 3 
microvolts throughout the 
5 to 15 MHz range. This is 
more than adequate for 
WWV reception or for a 
wide variety of other uses. 
The selectivity was what 
was to be expected from a 
single-pole crystal filter 
and very adequate for 
W WV reception. The 
200-milliwatt audio output 
is adequate when WWV is 
strong, but a bit marginal 
when WWV is weak and 
one would like to hear the 
WWV tones with good 
volume. Of course, the 
audio output has to be a 
compromise with the bat-
tery life, and 200 milliwatts 
is the best one can do 
working from a 9-volt tran-
sistor radio battery. 
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Fig. 1. This is the complete schematic of the Timekube WWV receiver. Unless otherwise specified: resistors— in Ohms, 
10% tolerance, 1/4 -Watt carbon; capacitors— in microfarads; voltages —dc measured with high input impedance 
voltmeter without signal reference to ground. *For Canadian model (12-158), C101 = 60 pF; C103 = 120 pF. 

If one purchased and 
used the receiver only for 
WWV reception, there are 
just two minor modifica-
tions one might consider. 
The antenna jack on the 
receiver is really an audio 
type commonly used for 
the "external speaker" or 
"headphone" function on 
a portable radio. It can be 
replaced by a BNC or 
phone plug jack for the 
antenna connection and is 
itself used as an external 
speaker/headphone jack. 

If one considers other 
uses for the receiver, there 
is quite a range of possi-
bilities. One of the most in-
teresting, which requires 
very little modification, is 
to use the receiver for 
reception in the HF interna-
tional broadcast bands. 
One such receiver was ac-
tually used in Europe and 

equipped with crystals for 
some VOA and BBC fre-
quencies. So, when one 
wanted to hear a bit of 
news, etc., all one had to 
do was press a button and 
there it was. The telescop-
ing antenna, which does 
not retract completely into 
the receiver, was removed 
for compactness. A short 
length of wire—about 5 
feet— provided excellent 
reception. 

The guts of the receiver 
are shown in Photo B. The 
whole receiver circuitry is 
contained on one double-
sided PC board measuring 
slightly smaller than 11 x 
71/2 cm. As can be seen 
from the photo, changing 
crystals for any or all of the 
original three WWV crys-
tals is not complicated. 
Miniature HC-25/U crystals 
are used and are readily 

obtainable from sources 
such as Jan Crystals at a 
reasonable price ($4-5). The 
crystal frequency is simply 
calculated as the desired 
reception frequency plus 
455 kHz. The components 
switched in with different 

crystals to resonate L101 
and L103 may also have to 
be changed depending 
upon how far away the new 
reception frequencies fall 
from 5, 10, or 15 MHz. For 
reception in the 9 and 15 
MHz broadcast bands, no 

Photo B. This view shows the receiver PC board removed 
from the receiver enclosure. Two of the three possible 
crystals are installed. The bandswitch is located on the 
other side of the board. 
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components have to be 
changed. Cl and C2 just 
have to be peaked. With-
out changing anything ex-
cept  the  resonating 
capacitors across L101 and 
L103, it would appear that 
the receiver could be used 
anywhere over at least the 
4 to 20 MHz range. 

The receiver can be 
modified to receive more 
than three crystal-con-
trolled channels, but then 
the push-button switch 
would have to be replaced 
by some other form of 
switch—probably a rotary 
one. This is not as com-
plicated as it may sound 

Photo C. This is a view of the receiver with the bottom 
cover removed. Note the space available if one wanted to 
add some of the accessory items discussed in the text. 

since there is adequate 
room in the enclosure to 
mount such a switch. As 
seen in Photo C, there is 
quite a bit of space left in 
the enclosure next to the 
battery cavity. 
A small vfo could also 

be installed in the space 
available, so one of the 
selectable frequency chan-
nels could be vfo con-
trolled. If the frequency ex-
cursion of the vfo was kept 
relatively small, perhaps 
50 to 100 kHz, it probably 
would suffice to just 
resonate L101 and L103 in 
the middle of the range 
desired rather than have 
them resonate by separate 
variable capacitors. Any 
one of the many HF vfo cir-
cuits available should 
work, but one might try 
first to just substitute a 
parallel tuned circuit for 
the crystal. The oscillator 
supply voltage should also 
be zener stabilized for vfo 
operation. 
SSB or CW reception 

would also be possible 
with the receiver if the AM 
diode detector D101 is 
replaced by a simple dual 
diode product detector 
and bfo. The only other 
change necessary is to 
reduce the agc time con-
stant or, better yet, to ob-
tain manual rf gain control 
action by connecting R11 
to a 20k potentiometer 
placed across the 9-volt 
battery line. Using the 
basic receiver as a base, 
anyone with a little ex-
perience should be able to 
develop the unit into a very 
satisfactory compact QRP 
station receiver. 
As a final thought for the 

versatile little Timekube, 
one might want to build a 
digital clock directly into 
the unit. There is certainly 
more than enough space to 
do so using any one of the 
many integrated clock IC 
display kits available along 
with a plug-type trans-
former to power the clock 
circuitry. • 
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7, 9, and 0 being activated. 
The FCC recently began issu-

ing KA prefix callsigns to sta-
tions within the 48 contiguous 
states. That is our problem. 
KAs in Japan and KAs in the 
States! 
Our QSL bureau is already 

receiving cards destined to 
stateside KAs, but our funds 
are limited and we must return 
the cards to the states via bulk 
mail, thus delaying their 
delivery. 
The authorities responsible 

for issuing KA callsigns in 
Japan do plan to look into this 
problem, but it will probably be 
some time before any long-
term solution can be found. Un-
til that solution is found, we 
can only suggest that anyone 
sending a OSL to a KA should 
clearly mark the card to in-
dicate whether it is destined for 
Japan (an APO or FPO address) 
or a stateside station. 

If anyone has any questions 
or any suggestions, please con-
tact me at the address below. 

Ralph H. Fellows II KA2RF 
Box 2785 

APO San Francisco CA 96328 

MICODER MOD 

I have come upon some infor-
mation which is sure to be of 
some use to your readers. The 
lcom IC-215 portable 2m FM rig, 
which seems to be a very hot 
seller this year, and the 
Heathkit Micoder seem to have 
a place together for a nice com-
bination. But it seems that with 
the high impedance of the 
microphone and the low im-
pedance of the radio mike in-
put, the result is low tone 
volume and bad audio. This 
situation may be corrected by 
placing a resistor of about 
560-680 Ohms between the 
white audio lead and ground in-

side the microphone. Results 
on several units thus far have 
been excellent. 
William Michelson WB2VRJ 

Clay NY 

GET OUT OF THE ITU 

I think you are 100 0/o correct. 
Get out of the ITU before it's 
too late. Why Outer Mongolia 
with no hams and fewer radios 
should have the same vote as 
the USA is absurd. It's time this 
nation acted like a first-rate 
power instead of a fifth-rate 
one. I hope your editorial was 
read by the people who control 
whether or not we stay in the 
ITU. 

Ron George K7UL 
Phoenix AZ 

... AND THIS ONE 

I have enjoyed my last year's 
subscription to your magazine, 
but I cannot renew the sub-
scription. 
I am a member of, and sup-

port, the ARRL, and will not be 
a party to an organization that 
demeans the ARRL viciously in 
every issue the way your Mr. 
Green does. (Your cartoon does 
him justice—all negative.) The 
ARRL makes mistakes as any-

one who tries to do something 
will do, and I will be the first to 
say we should point out these 
mistakes. But the way 73 does 
this—via Mr. Green's sarcastic 
attacks every month —is not 
the way. 
If you decide to change this 

part of your magazine, I would 
enjoy subscribing again. 

R. C. Cranford WA4SSI 
Wallace NC 

10M AM 

I have seen quite a few 
references made to channel-
ized 10m AM operation lately 
and you have also asked if your 
readers are interested in this 
type of operation. I have fol-
lowed this very carefully and as 
yet have not read much about it 
in the letters column of 73. Rest 
assured there are hams inter-
ested in this, even over here in 
Germany! I have converted a 
CB set using the 73 band plan, 
channel 1 being 28.965, and I 
monitor this frequency nearly 
every day of the week. In case 
any of your readers are in-
terested, I am on the air 
weekdays from 1700 GMT until 
about 2200 GMT and on week-
ends from 0800 GMT until 

Continued all page 127 
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Get into "220" Mobile 
the Easy Way with Midland 

Midland has a pair of proven performers, crystal controlled or 
P.L.L. synthesized ... both designed to be easy on the pocketbook 

To start with, here's Midland's Model 13-509. 
Its a compact, rugged mobile with capacity 
for 12 crystal-controlled channels. The "509" 
transmits with 10-watt or 1-watt output. Its re-
ceiver has a dual gate MOS FET f-ont end 
with hi-Q resonator and ceramic filters. There 
are SWR and polarity protectior, circuits, 
internal DC Filtering and e'ectronic switching. 
With its jack for optional tone burst and dis-
criminator meter, the "509- has even been 
the basis for many repeaters. 

Midlands choice alternative in "220 is P.L.L. 
synthesized Model 13-513. Here's advanced 
design with modular construction arid digital 
frequency readout. It's programmed for 500 

frequencies between 220 and 225 MHz, with a 
5 KHz shift up giving 50D rr ore ... and 4 
offsets are available fcr repeater ase. The re-
ceiver has a multiple FET front end with 
monolithic crystal and ceramic filters The 
transmitter switches for 20-watt 10-watt or 
2-watt output. With automatic SWR and Dolar-
ity protection, internal DC filtering, electronic 
switching and a jack ler tone burst and dis-
criminator meter, the "513* is a very desirable 
"220- mobile ... or base. 

Pair either of Midlanc's "220- mobiles with 
Midland's trunk! roof mourt or magnet mount 
antennas (Models 18-950 ard 18-951) for 
top-notch performance on the band. 

((rAti la 1...A2k im co 
INI T RINJ AT IC) NI A L 

For more about Midland "220- Mobile, write: Midland Amateu -. 
PO. Bar 1903, Kansas City, Missouri 64141 

M41 
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Carl C. Drumeller W5JJ 
5824 N. W. 58 Street 
Warr Acres OK 73122 

Gourmet Guide 
To Capacitors 

for that project you have cooking 

Electronic experiment-ers and just about all 
builders of radio equip-
ment use fixed capacitors 
in various applications. But 
how many know how to 
select the particular type 
best suited for a proposed 
use? This article will point 

Fig. 1. 

RESONANT CIRCUIT 

RF BYPASS 

Fig. 2. 

out the factors one ought 
to consider while making a 
decision as to what type to 
buy. Of course, price and 
availability always are of 
major importance, but 
sometimes other factors 
should not be overlooked. 

Here are some points for 
consideration for critical 
applications: 
• Capacitance vs ternper-
ature 
• Insulation resistance vs 
temperature 
• Voltage vs frequency 
• Current vs frequency 
• Dissipation vs temper-
ature 
• Dissipation vs physical 
size 

Add these consider-
ations: What are you plan-
ning to use it for? Do you 
want dc blocking? rf by-
pass? af bypass? part of a 
time constant? surge ab-
sorption? arc suppression? 
You might opt for a dif-
ferent type for each one of 
these applications. 
What types of construc-

tion does the market offer? 
Would a wound type do 
the job you have in mind? 
Or does it require flat 
plates of minimum induc-
tance? Must the equivalent 
series resistance be low? 
What voltage will be put 
on it? Must it withstand 
unexpected  voltage 
surges? Will it have to take 
the high circulating cur-
rents of a resonant circuit? 

There's no all-inclusive 
answer to these many ques-
tions, but you can narrow 
them down to certain 
categories. Then, answers, 
or at least suggestions, 
become feasible. 

Let's start with resonant 
circuits. These call for 
stability—good capac-
itance-vs-temperature 
characteristics. If, in a 
transmitter, a high-voltage 
breakdown will be neces-
sary and that transmitter 
has  any  appreciable 
power, an ability to accom-
modate high circulating 
current becomes im-

perative. Satisfying such 
requirements usually calls 
for either mica or a special 
grade of glass as the dielec-
tric. Be sure both voltage 
and current ratings are ade-
quate. Voltage ratings are 
easy to come by. Current 
ratings, especially at the 
frequency you might want 
to operate, are not. Never-
theless, current is a critical 
specification for any 
capacitor used in a reso-
nant circuit handling more 
than peanut power. 
Next, let's take a look at 

rf bypass capacitors. 
These, too, may call for 
high-voltage capabilities, 
but seldom do they need to 
pass heavy current. Usual-
ly, low inductance is a re-
quired specification. This 
means short and broad 
leads, plus proper internal 
construction. You can buy 
acceptable rf bypass 
capacitors with ceramic, 
mica, polyester, polycar-
bonate,  polystyrene, 
polysulfone, and poly-
propylene dielectric. Each 
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Fig. 3. 

CONSTANT 

of these has some par-
ticular characteristic that 
makes it preferable for 
some specific use. None is 
universally superior. 
If you're looking for the 

highest capacitance for a 
given physical size, then 
you'd pick a ceramic 
capacitor with barium 
titanate as its dielectric. 
Then you'd have to put up 
with its variations at-
tributable to temperature, 
voltage, and frequency! 
One of the best of the 

several "poly" varieties is 
polystyrene. It, however, 
has a sharp upper temper-
ature limit of 85° C. 
Polycarbonate and poly-
sulfone approach poly-
styrene in merit, even ex-
celling in some respects. 

Of course, if that bypass 
application involved high 
voltage, you'd opt for mica 
dielectric. One company, 
Semtech, offers a ceramic 
capacitor in voltage ratings 
of 1, 2, 3, 4, and 5 kilovolts. 
Their small size would 
make them appear to be a 
desirable alternative to 
micas. 
Audio bypasses are 

much  less  critical. 
Although paper and a 
number of the "poly" types 
are made in capacitances 
as high as 10 microfarads, 
aluminum or tantalum 
electrolytics are a much 
more common choice. Of 
these two, tantalum is the 
better in all respects other 
than price. 
For dc blocking use, the 

requirements are largely 
the same as for rf bypass. 
Voltage ratings, of course, 
must be high enough to 
take care of both the dc 
component  plus  the 
superimposed rf or af com-
ponent. High insulation 

resistance is vital in 
blocking use. 
Time-constant applica-

tion,  where  holding 
calibrated values is impor-
tant, calls for a superior 
type of dielectric. Poly-
styrene has an edge over 
competitors. For very long 
time constants, it may be 
necessary to use tantalum 
electrolytics in order to get 
sufficient capacitance, 
even though stability will 
suffer. 
Surge absorption and 

arc suppression call for 
capacitors capable of 
handling momentary loads 
of both high voltage and 
heavy current. Not only is 
the type of dielectric im-
portant, but also the in-
terior and exterior con-
struction. The capacitor 
must be designed to be ef-
fective at quite high fre-
quencies, as the spikes of 
voltage surges are made up 
of high-frequency com-
ponents. 
Also, it may be desirable 

SURGE 

ABSORP-
T ION 

Fig. 4. 
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ARC SUPPRESSION 
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to have a self-healing type 
of dielectric. Metallized 
polyester (mylar) offers this 
characteristic. It's not 
often available in high-
capacitance  values, 
though. A few manufac-
turers offer it in sizes up to 
10 microfarads. In all in-
stances, it is important to 
have a minimum equiv-
alent series resistance. 
Physical size may be im-
portant, too, for the 
capacitor will have to 
dissipate the power con-
tained in the surges. 
It's hoped that this bit of 

exposition on the various 
types of fixed capacitors 
may help the reader to 
make the optimum choice 
when he buys a capacitor 
for a specific applica-
tion 

; 
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about 2300 GMT. I frequently 
give calls on the frequency and 
monitor constantly. 
Surprisingly, there is quite a 

lot of AM activity on 10 over 
here using low power. There are 
many local rag chew groups 
and coverage throughout 
Europe is quite good at times. 
Recently, conditions were such 
that stations in Berlin were 
heard working mobiles and 
fixed stations as far north as 
Hamburg. I hope to work some 
stateside DX one of these days. 

Richard J. Molby 
DA1DB/WB7NZG 

APO New York NY 

SUPER TAPES 

Just this past Wednesday I 
went to Albany NY and took my 
General exam and passed it. If 
it hadn't been for those 73 code 

( 

t 

c r   
1. • Ow 

•  •  ,  ,„7:\ 

tapes, I don't think I would have 
been able to pass the code part. 
You were right! If it hadn't been 
for my nerves, I would have got-
ten 100% copy. As it was, I did 
manage to get 100% on the 
code test. Keep up the good 
work on the mag. 

Dave Kessler WB2JUJ 
Hoosick Falls NY 

DON'T FORGET GOGGLES 

With reference td' W7RXV's 
article in the July, 1978, issue of 
73 entitled "Instant Engrav-
ing —to protect your equip-
ment," I hope readers realize 
that if they use this method for 
engraving, they must also pro-
tect their eyes. Glowing carbon 
rods and arcs from such rods 
emit dangerous ultraviolet rays 
which will damage the eye. I 
would strongly suggest to 
those who can still read this 
magazine that they wear good 

quality ultraviolet protective 
goggles while using RXV's 
etching method. This is a 
precaution I have learned in 
college while using a carbon 
arc lamp to expose photo-
sensitive circuit boards. 

James T. Schug WA2YEI 
Middle Village NY 

GRIPES 

In a recent issue of your fine 
magazine, you made a com-
ment about the "Canadian" 
portion of the 20 meter phone 
band (14.1 to 14.2). I think it 
might be a little more justified 
if your phone band expanded 
to 14.125, leaving 25 kHz as a 
little breathing room for our 
15,000 amateurs. 
On another subject, we in 

Canada are finding, just as you 
did, that it is almost impossi-

ble to fight the ARRL. The 
League has used its large 
financial backing to attempt to 
kill our only national organiza-
tion (Canadian Amateur Radio 
Federation) ever since it was 
devised. How would you feel if, 
for example,  the  national 
organization of Mexico tried to 
represent the USA amateurs in 
front of the FCC? Well, that is 
what the ARRL is attempting to 
do in Canada. They have gone 
as far as to call themselves 
"The Canadian Radio Relay 
League." I could go on for a 
whole book, Wayne, but I just 
wanted to let you know that 
you weren't the only one with 
gripes. 

Rob Bareham VE3ACY 
Ottawa, Ontario 

Canada 
Write the book, Rob, and let 
hams know what the ARRL has 
done in Canada. —Wayne. 

Ham Help 
I am interested in obtaining 

my Novice class amateur radio 
license. Any help would be 
greatly appreciated. Thank you. 

Hugo Harmatz 
2 Ferris Ct. 

Oakhurst NJ 07755 

I would like to exchange 
technical ideas with anyone in-
terested in the 160-190 kHz 
band. 

Ted Swift WB7000 
Rt. 1 Box 5248 

Richland WA 99352 
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Bob Engle K9QLL 
Box 73 
Alsey IL 62610 

The ARC Tuner 
rejuvenated surplus 

Arecent article on 
antenna tuners enti-

tled "The London Bus Tun-
er," 73 Magazine, June, 
1977, provided the final 
push for this tuner. I 
believe that it meets the 
criteria for an inexpensive, 
yet flexible, tuner for 

411.1:1•• 

power levels up to 500 
Watts and from 160 
through 10 meters, depend-
ing on the configuration. It 
also provides for simple 
packaging and conve-
nience of readout with a 
minimum of mechanical 
gimmickry. The only parts 

needed, in addition to an 
ARC-5 transmitter, are a 
41/2 " by 61/2" piece of Plex-
iglasTm, a 1" piece of 3/8" 
dowel (plastic or wood), 
and one or two chassis-
mount coax connectors. 
The ARC-5 is available 
from Fair Radio Sales, Box 
1105, Lima OH 45802, as a 
BC-457 for $14.95. 
Most of the configura-

tions in the Bus Tuner arti-
cle may be used with this 
setup. Fig. 1 shows the 
tuner wired in a configura-
tion similar to Fig. 1(c) of 
the Bus Tuner article and I 
found this meets most of 
my needs. 
The only special tool re-

quired is a bristol wrench 
needed to remove the gear 
from the antenna coupling 
coil and the hardware from 
the PA padder capacitor. 
However, a small-bladed 
screwdriver may be filed 
down to fit. 
The first step is to strip 

the chassis, leaving only 
the rotary inductor, PA tun-
ing capacitor, and antenna 

coupling controls. Save all 
hardware and parts until 
the project is completed— 
the total time required 
should be less than four 
hours. 
Strip the chassis as 

follows: Remove top and 
bottom covers, remove 
tubes, crystal, antenna 
relay, and its associated 
hardware. Carefully re-
move the antenna binding 
post and reassemble it so 
that the parts are not lost. 
Remove the antenna con-
tact from the end of the 
rotary inductor—do this 
carefully as the ceramic 
threads are fragile. Re-
place the screw that holds 
the spring clip on the end 
of the coil. Remove the PA 
coil. Carefully remove the 
fiber gear from the PA 
coil—use solvent (or nail 
polish remover) to loosen 
the two setscrews before 
trying to remove them. Set 
the gear and setscrews 
aside—these are an impor-
tant part of the finished 
product! 
Remove the oscillator 

cover, padder capacitor, 
and coil. To remove the 
coil, remove the three 
screws holding it, lift up 
gently, and cut all the 
leads going to the bottom 
of the coil. 
Turn the unit over and 

remove the pin (I used a 
small finishing nail as a 
punch) from the flexible 
shaft at the front capaci-
tor. Save this pin. 
Remove the rear vari-

able capacitor. Remove 
the PA padder capacitor 
(second variable from the 
front). 
Now remove the tube 

sockets, rear power plug, 
relay, all wires, the resistor 

C 3 

Front view of completed tuner. 
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Top view of unconverted ARC-5. 

on the rear panel, and the 
bracket that held it. Also 
remove the mica feed-
through and the widgets 
that hold the oscillator coil 
cover in place. The trans-
mitter tube sockets, feed-
throughs, and power plug 
on the rear apron must be 
"persuaded" off with a 
hammer and screwdriver. 

Modify the chassis as 
follows: Cut out a 4" by 4" 
section of the top of the 
chassis starting about 3/8" 
in front of the tube socket 
holes at the rear of the 
chassis. Part of this hole 
will include the space left 
by removing the PA tube 
sockets. 

If you want coaxial out-
put in addition to single-
wire feed, make a 5/8" hole 
on each side of the power 
plug hole on the rear 
apron—one hole for the 
coax connector, the other 
for the antenna binding 
post. Of course, the post 

can be used in its original 
hole if desired. Remove the 
large hole plug from the 
side of the chassis and use 
it to fill the hole in the front 
panel left by the antenna 
post. 

Remove the locking 
hardware from the PA pad-
der capacitor. Use solvent 
(or nail polish remover) to 
loosen the setscrews. 
You must now drill out 

the fiber gear to fit on the 
shaft of the PA padder. Do 
this very carefully, clamp-
ing it in a vise on the metal 
part only. DO NOT drill all 
the way through. A mistake 
might be rectified with 
epoxy glue. 
Mount the gear on the 

PA padder capacitor. 
Lubricate the bearings on 
this capacitor as they will 
be a bit stiff (WD-40 works 
fine). 
Now, place the 41/2 " by 

61/2" piece of Plexiglas on 
top of the chassis and 
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Bottom view of unconverted ARC-5. 

place the PA padder on it 
so that the gear meshes 
with the gear on the anten-
na coupling control. Mark 
the position of the ca-
pacitor and the mounting 
holes. Remove the Plex-
iglas and drill these holes. 
Using the Plexiglas as a 
template, drill two large 
(5/8" or so) holes in the 
chassis to provide clear-
ance for the mounting 
screws on the front of the 
PA padder capacitor. 
Mount the Plexiglas on 

the chassis and mount the 
PA padder capacitor. It 
should operate freely with 
no binding as the antenna 
coupling control is oper-
ated through its range. If 
the mounting holes are 
made slightly larger than 
the screws, the capacitor 
may be adjusted to provide 
a good mechanical fit. 

The next step is to 

modify the flexible cou-
pling shaft. Remove the 
shaft from the capacitor by 
removing the pin. Make a 
mark 1" from one of the 
metal ends of the shaft and 
1 '/4" from the other end. 
Measure from where the 
metal coupling connects to 
the flexible shaft material. 
Solder around the shaft at 
each mark —this prevents 
the shaft from unraveling. 
Then cut the shaft to the 
marked length. Make the 
insulated coupling by drill-
ing a 3/8" deep hole in each 
end of the 1" long piece of 
plastic or wood dowel. Use 
a number 25 drill. 

Apply epoxy glue and 
force each end of the flexi-
ble shaft into the coupler. 
While the glue sets, re-
move the third fastener on 
the right side of the bottom 
plate—this is a safety 
measure to prevent the 

Top view of completed tuner. Bottom view of completed tuner. 
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Flexible-shaft coupler details. 

capacitor from arcing to 
ground. 
Reassemble the flexible 

shaft to the capacitor and 
put it in place in the 
chassis. Set it slightly fur-

ther away from the wall 
than the original mounting 
position (the flexible shaft 
will make up for the mis-
alignment). Drill the holes 
and mount the capacitor. 

Padder gear assembly details. 

  Make  sure  that  both 
capacitors are set the same 
before replacing the pin. 
The capacitors should now 
track as the frequency con-
trol is tuned through its 
range. 
Mount the antenna post 

and one coax connector in 
the 5/8" holes on the rear 
apron. Mount the second 
coax connector in the 
power connector hole. Use 
a round file to file notches 
to clear the mounting hard-
ware. Also mount a bolt or 
binding post on the rear 
apron for a ground connec-
tion. 

I used the wire from the 
PA and oscillator coils to 
wire the unit. Ground both 
ends of the roller contactor 
using solder lugs and the 
existing holes. Place a 
solder lug under the screw 
holding the spring clip on 
the end of the roller induc-
tor. Also place a solder lug 
under one of the mounting 
screws on the rear capaci-
tor. 

To use the tuner, set the 
capacitors to maximum 
(lowest frequency on the 
dial and 10 on the coupling 
indicator) and apply only 
enough power to get a 
reading on the swr in-
dicator. Adjust the coil and 
then the capacitors for 1:1 
swr. Record the tuner set-
tings on the handy chart 
provided on the front of 
the unit. 

If you buy a used ARC-5 
that has been sitting in a 
barn for a few years, a 
thorough cleaning will be 
in order. Use a pencil 
eraser to clean the rotary 
inductor, the rotary con-
tactor, and the rod on 
which the contactor rides. 
Lubricate the capacitor 
bearings and the drive 
shafts and gears. 

I would like to thank 
K90IC for testing the 
various models of this 
tuner and for providing 
unflagging support for this 
project. • 

OSCAR Orbits 
The listed data tells you the time and place OSCAR crosses 

the equator in an ascending orbit for the first time each day. To 
calculate successive orbits, make a list of the first orbit number 
and the next twelve orbits for that day. List the time of the first 
orbit. Each successive orbit is 115 minutes later (two hours less 
five minutes). The chart gives the longitude of the first crossing. 
Add 29° for each succeeding orbit. When OSCAR is ascending 
on the other side of the world, it will descend over you. To find 
the equatorial descending longitude, subtract 166 degrees from 
the ascending longitude. To find the time it passes the North 
Pole, add 29 minutes to the time it passes the equator. You 
should be able to hear OSCAR when it is within 45 degrees of 
you. The easiest way to do this is to take a globe and draw a cir-
cle with a radius of 2480 miles (4000 kilometers) from the home 
0TH. If it passes right overhead, you should be able to hear it for 
about 24 minutes total. OSCAR will pass an imaginary line drawn 
from San Francisco to Norfolk about 12 minutes after passing 
the equator. Add about a minute for each 200 miles that you live 
north of this line. If OSCAR passes 15 degrees from you, add 
another minute; at 30 degrees, three minutes; at 45 degrees, ten 
minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz downlink, 
beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink, 
145.975-.925 MHz downlink, beacon at 145.972 MHz. 

Oscar 7 Orbital Information  17518 Bbn 
Orbit  Date  Time  Longitude  17531 Abs 

(Sept) (GMT)  ot Eq.  17543 Bbn 
Crossing W  17556 Bbn 

17355 Bbn  1 0011:41  619  17568 Abs 
17368 Bbn  2 010558  755  17581 Bbn 
17380 Abn  3 000519  60.3  17593 Bbn 
17393 Bbn  4 0059:36  73.9  17606 Abn 
17406 Bbn  5 015353  87.5  17618 Bbn 
17418 Abn  6 005314  72.3  17631 Bbn 
17431 Bbn  7 014731  85.9  17644 Abs 
17443 Bbn  8 004652  708  17656 Bbn 
17456 Abs  9 0141:09  84.4  17669 Bbn 
17468 Bbn  10  004029  69.2  17681 Abs 
17481 Bbn  11  0134 .47  82.8  17694 Bbn 
17493 Abn  12  003407  67.7  17706 Bbn 
17506 Bbn  13  0128:25  81.3  17719 Abn 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0027.45 
0122:02 
0021:23 
0115:40 
0015:01 
0109:18 
0008:39 
0102:56 
C002:16 
0056:34 
015051 
0050:12 
0144:29 
0043:49 
0138:07 
0037:27 
0131:45 

66.1 
79.7 
64 5 
78 1 
63.0 
76.6 
61.4 
75.0 
59.9 
73.4 
87.0 
71.9 
85.5 
70.3 
83.9 
68.8 
82.4 

Ham Help 
Help! I built the noise bridge 

of Floyd Jones W6DOB (73, 
April, 1978), but nobody has 
miniature 360 pF variable 
capacitors anymore. The 
junked radios I have used are 
either old, full-size ones, bigger 
than the rest of the com-
ponents put together, or minis 
that are short by 100 or so pF. I 
would appreciate hearing from 
someone with a larger junk box. 
Radio Shack no longer carries 
theirs, which were pretty inex-
pensive. 
I am also trying to locate 

surplus or used components 
for a transmatch -1 don't be-
lieve current prices for new 
coils and capacitors! 

Walter Kimmel 
Box 56 

Ponsford MN 56575 

I am interested in hearing 
from other hams and computer 
enthusiasts in the northern 
New Jersey area who are in-
terested in starting a GMRS 
(formerly Class A CB) repeater. 
I have station authorization and 
an excellent site. 

Tony Loving WB2TMX 
72 Shepard Avenue 
Teaneck NJ 07666 

I am turning to the amateur 
radio community as my only 
possible route to reach a fellow 
with whom I was close friends 
over 10 years ago, but haven't 
heard from in some time. I don't 
know his present call but he got 
his Extra about 1968. His name 
was Philip Staub, of the Benton 
Harbor, Michigan area, in his 
high-school days. I would very 
much appreciate hearing from 
him directly or from any ac-
quaintances having his current 
mailing address or phone 
number. Thanks for your ser-
vice. 

James Finckbone 
PO Box 6464 

Orlando FL 32853 
(305)-894-7814 
(305)-275-1607 

I acquired an RT-654AfTRC-77, 
government issue, crystal-
controlled CW transceiver at 
the BirmingHamfest in May. I'd 
be very grateful to anyone who 
could clue me in on how the 
unit operates, or who has any 
manuals on this gear. Thank 
you. 

Bob Howie WA4ZID 
2710 Niazuma Avenue, Apt. 1 

Birmingham AL 35205 
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1-800-2 28°4097 
Com munications Center 

443 N 48th Street  C58 
Lincoln Nebraska 68504 

In Nebraska Call 402 466-8402 

YAESU 
FT-901 DM 

List $1299 
Price too low 
to print, call 

for quote. 

YAESU 
FT-7 Mobile 
List $499 
Call for discount 
price 

K ENVVOOD 
TR 7400 
List $399 
Call for discount 
price 

10800 434 4227 
Com munications Center 

1072 N Rancho Drive 
Las Vegas, Nevada 89106 

In Nevado Call (702)647 31 14 
Sale subject to limited supply 

K ENWOOD 
TS-820S 
List $1099 
Call for low 
price 

R4C List $699 
You price$599 
T4XC List $699 
Your price$599 

YAESU 
FT-101E 
List $799 
Price too low 
to print, call 
for quote. 

KENVVOOD 
TS-520s 
List $739 
Our price too 
low to print, 
call for itf 

YAESU 
FT-227R 
List $319 
Call for discount 
price 
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Julian N. Jab/in W9IWI 
9124 North Crawford Avenue 
Skokie IL 60076 

Home-Brew Circuit Boards 

cheap and simple 

Hand wiring circuit 
boards is a not-

uncommon means of mak-
ing quite satisfactory 
boards which can match in 
effectiveness, if not always 
in appearance, those which 
have been etched. It is the 
purpose of this article to 
pass along some ideas 
which have worked for me 
to make the job easier 
and/or more economical. 
Some projects in which 

the usual procedures of ap-
plying a resist (mechanical-

ly or photographically) and 
then etching do not pay, in-
clude: one-of-a-kind de-
vices with complex pat-
terns, those for which 
commercially-available 
boards are not available or 
are inordinately expensive, 
those in which the builder 
wishes to make changes 
from a published design, 
and those for which the 
builder does not have facil-
ities for applying resist, 
etching, and drilling. Of 
course, there is always the 

Jumper wires on the component side of the board are 
useful at times to avoid too much clutter on the foil side. 
Push-in terminals (Radio Shack 270-1392) were used here 
as junctions for anchoring the light-colored 5-volt line, 
and as soldering points for connection to the IC sockets on 
the other side of the board. Terminals are also used along 
the front edge of the board to bring out leads which will 
later be soldered to them. Board here is 2-1/2" X 5-1/4". 

tinkerer who stubbornly in-
sists on doing a job in his 
own way, trying something 
new and different from the 
established methods of 
handling a project. 

One has to start with a 
board of some kind. The 
phenolic, prepunched 
board sold by Radio Shack 
(catalog 276-1395) for 994 
is good, given the short-
comings of phenolic. It is 
punched .100  x .100 
inches for IC sockets and 
other small components. 
This is a 2-3/4" x 6" board 
and two larger sizes are 
also sold. You will prob-
ably need to cut boards to 
size for specific use; a fine 
hacksaw or model railroad 
track saw works well with 
phenolic or epoxy boards. 

Higher-quality board, 
usually glass epoxy, is 
available as surplus cards 
from computers and other 
devices. The trick here is to 
buy boards which have 
high-density packaging so 
that there are many ICs 
mounted on them. This 
leaves a lot of holes from 
which to select when you 
come to arranging your own 
layout. I once found an 8-

1/2" x 14" board which in-
cluded 82 ICs, neatly ar-
ranged in rows, plus a 1.8 
MHz crystal and associat-
ed transistors, capacitors, 
and resistors, all for $1.75. 
A better buy was an etched 
board without any com-
ponents for a couple of 
cents. Cut into pieces 
(after the components 
were removed from the 
first board), these boards 
have provided numerous 
smaller boards for various 
projects. 

A surplus board must be 
cleaned off. Removing the 
capacitors and resistors is 
an easy trick, even if you 
want to be careful enough 
to use them again. Slip a 
small screwdriver under 
the component, heat one 
lead on the other side of 
the board, pry up gently, 
and repeat with the other 
lead. Test all items before 
using them again. You 
don't know why the board 
was declared surplus. 

ICs are another matter. 
It is almost impossible, 
without a special soldering 
iron, to heat seven or eight 
pins all at once. The solder 
can be removed with one 
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Bare wire can often be used to an advantage, as shown in 
the thin horizontal lines on this board. The center two lines 
are the 5-volt dc supply; lines at top and bottom edges are 
common bus. Leads coming off the board also show small 
sleeves of colored insulation slipped on for color-coding. 
Board is three inches square. 

of the de-soldering "wick" 
products on the market. I 
use small size shielding 
from unwanted mike cable 
or the like, dip it in solder-
ing paste, lay it on the line 
of pins, and heat it with an 
iron. It sucks the solder up 
so that the IC can be pried 
off, one side at a time. The 
heat is likely to ruin the 
ICs, of course, but these 
are usually house-num-
bered and you do not know 
what they are; thus, they 
are of no use to you any-
way. If you have facilities 
for determining IC types, 
you would probably be 
testing the devices at the 
same time, so you can dis-
cover what they are and 
whether they are good all 
at once. 

Now you have a board 
with a lot of empty holes 
and connections among 
them, and the next job is to 
remove the excess foil. The 
quickest and easiest way to 
do this is to dump the 
board (or any portions that 
you have cut off for use) in-
to PC etchant and let it do 
its dirty work. Dab spots of 
resist (fingernail lacquer, 
paint, candle wax, etc.) on 
the pads at each IC loca-
tion. This will permit the 
pads to remain while 
everything else is etched 
away, and will give you 

something to anchor the IC 
sockets to when you begin 
soldering your own circuit. 
It may be handy to save a 
ground (common) bus, or 
pads for external connec-
tions to the board, if these 
will not get in your way. I 
have tried to compare the 
pattern on a board with the 
pattern of a circuit on which 
I am working, in an effort 
to save any connections 
which may be useful, but I 
do not recommend this. 
Especially on a double-
sided board, or in a com-
plex circuit, it is the road to 
instant insanity. 

Follow the safety notes 
and instructions on the etch-
ant bottle carefully. The 
stuff stains hands and 
clothing, and is definitely 
injurious to eyes and other 
sensitive skin areas. It is 
convenient to have a pail 
of water handy to dip the 
board into as a rinse to 
check things as you go 
along. Likewise, it is worth-
while to use a pair of 
plastic tweezers (photo 
print tongs, for example) to 
handle the board in the 
solution. Do not bother to 
heat the solution accord-
ing to the instructions 
unless you are in a hurry. 
When all of the unwanted 
foil has etched away, wash 
the board, clean off the 

Section cut from a larger computer board and then etched 
clean, leaving pads for anchoring IC sockets, foil strips on 
edges for ground bus, as well as other leads which seemed 
to be useful. Board is 2" x 31/2 ". 

resist with chemical sol-
vent, a "Rescue" pad, or 
with fine steel wool, and 
wash the board again. 
I am a great believer in 

IC sockets because I am 
not a believer in the specs 
of the bargain ICs I buy. 
Sockets are cheap-304 or 
less by mail—and they 
save hours when you have 
to change the ICs around 
to find which ones do not 
work. Molex sockets are a 
dubious bargain. They do 
not slip into the holes easi-
ly, and, after a few inser-
tions and removals, they are 
not reliable. At first glance, 
it would appear that IC 
sockets with long pins for 
wire-wrap applications 

would be easier to solder 
to, but I find that the extra 
length gets in the way of 
precision work and I wind 
up with two or three pins 
soldered together. 
A word about the holes 

in the board. You will find 
many of them plugged with 
leftover solder, and you 
will find need for a few 
where the original manu-
facturer  neglected  to 
foresee your requirements. 
Stop at your friendly neigh-
borhood hobby shop and 
buy a couple of fine drills; 
number 62 or smaller is 
good. At the same time, if 
you do not have one, get a 
cheap pin vise. With this 
combination, you can ream 

Circuit built on a 3" x 6" Radio Shack board 276-1395. It 
looks like a rat's nest of wiring, but color coding and a little 
care made everything come out right. This kind of sloppy 
wiring is permissible only when there is no rf or audio cir-
cuitry involved. 
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One example of the "raw material"—a surplus computer 
board measuring 8-1/2" X 14". /Cs are not removed until a 
smaller piece is hacked out for a specific purpose. More 
than three dozen resistors, diodes, capacitors, and tran-
sistors were carefully taken out for future use. A board 
such as this would make an excellent "mother board" for a 
project which is made up of several smaller modules. 

out plugged holes and drill 
new ones. You can do this 
while holding the board in 
one hand and the pin vise 
in the other, and thus make 
holes after you have begun 
mounting components. 
You cannot do this safely 
with a hand drill or drill 
press. 
At the hobby shop, you 

can also get a small egg-

beater-type hand drill 
made by X-Acto® which is 
light and, if handled care-
fully, will not break too 
many of the little twist 
drills. However, buy several 
twist drills at a time as they 
go fast! 
The wire that you use 

should be as fine and as 
flexible as you can find. 
TeflonTm insulation is good 

Pi' 

144i: 

Unused holes which remain after etching a board clean 
may be used to anchor leads and other components. On 
this 2-1/4" x 3-1/2" scrap of board, a strip of foil was 
allowed to remain as a ground bus. Etchant crept under the 
resist, leaving a ragged edge, but enough foil was left to be 
useful. 

for resisting any tendency 
to shrivel up when the heat 
of soldering hits it. Again 
following  the  surplus 
route, I have had luck in 
finding cables made up of 
many leads of fine strand-
ed wire, number 24 or 26 or 
so, with various colors of 
insulation, which I have 
separated into individual 
leads. Solid wire is a 
nuisance. 
Wiring this kind of board 

by hand is admittedly no 
fun. There are too many 
repetitious operations, 
since so many ICs use the 
same connection schemes. 
After a while, it becomes 
a question of "Did I wire 
pin number five and which 
pin is number five?" If 
you have an etching pat-
tern for the device, make a 
Xerox® copy of it to fol-
low, inking in each connec-
tion as you solder it. If not, 
do the same on a circuit 
diagram. Yes, this is the 
same way that beginners 
did it in the old days of 
metal chassis and 240-volt 
transformers, but it works. 
Solder two or three cor-

ner pins of each IC socket 
to the pads which you 
thoughtfully left on the 
board. This will hold the 
sockets in place while you 
get down to serious busi-
ness. Then, again following 
the old octal socket tradi-
tion, wire in the "high-
voltage" leads first, then 
the  ground (common) 
leads. After that, tackle the 
rest of the wiring. 
As with any other com-

plex wiring job, color 
coding will help keep mat-
ters straight so that you 
know where you are. I use 
yellow or red for Vcc, 
black for common, and 
one or two additional col-
ors for other leads. Leads 
coming off the board for 
interconnection to other 
boards, switches, etc., 
must be color-coded or 
you can get hopelessly 
lost. If you do not have 
enough colors of insulation 
for this, use bits of colored 
insulation from larger sizes 

of wire, slipped on the 
leads and snugged up 
against the board end of 
the leads. And make notes 
as you proceed, reminding 
yourself of what each color 
indicates. 
You will want a wire 

stripper, and the small 
plier-type with a notch to 
cut the insulation, but not 
the wire, works well. Set 
the closure adjustment 
carefully, since you cannot 
afford to take any strands 
of wire off with the insula-
tion. There is not that much 
wire! Other handy tools in-
clude a couple of small 
screwdrivers, small long-
nose pliers, a small pair of 
diagonal cutters, a small 
soldering iron, and possi-
bly a small file. The key 
word in the whole opera-
tion is "small." 
Preform the leads before 

you solder them in. Strip 
about 3/8 inch of insula-
tion, tin the end of the wire, 
cut the lead to approx-
imate size, then strip and 
tin the other end. Bend a 
hook in each end small 
enough to fit snugly on the 
IC socket pin and solder it 
on. Where leads are in the 
clear, with no possibility of 
shorting to other leads or 
pins, you can strip and tin a 
longer piece of wire. Bend 
a hook in it as before, 
solder it to a pin, pull it 
against whatever else it is 
to be connected with, 
solder it, and clip off the 
excess. This speeds things 
up a bit. If you have an etch-
ing pattern, try to follow 
it fairly closely with your 
wire leads. The designer 
may have had some reason 
for lead placement. 
A circuit board wired in 

this manner will probably 
win no prizes for neatness, 
and some unkind friends 
may compare it with a rat's 
nest. But the system works 
and is a suitable substitute 
for drawing artwork, sen-
sitizing, exposing, develop-
ing, etching, and drilling 
boards, which may be 
beyond the experimenter 
for one reason or another.• 
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73 Reveals Bias! 

transistor operation exposed! 

uch mystery is at-
tached to what, in 

most instances, is quite a 
simple subject. That sub-
ject is the biasing of 
bipolar transistors. 
Let's look at a transistor 

in a circuit with no biasing, 
as in Fig. 1. As it stands, no 
collector current will flow 
unless, of course, the col-
lector voltage is raised past 
the breakdown point. We'll 
consider operation only 

Fig. 1. Transistor with no 
bias provided. 

-VEE 

Fig. 2. 
biasing 

Typical transistor 
arrangement. 

under normal voltages. If 
you were going to use that 
transistor in class B service, 
whether radio frequency or 
audio frequency (we'll ig-
nore distortion!), it will 
operate without bias. It's 
often used that way. You 
could apply some bias be-
tween the emitter and the 
base, being careful to have 
the opposite polarity on 
the base as on the collec-
tor, and operate it class C. 
However, you'd gain very 
little over class B opera-
tion. The transistor might 
run a little cooler, the radio 
frequency power output 
(for a given power input) 
might be a trifle greater, 
but you'd pay a price. That 
price would be a much 
greater generation of har-
monics. At their best, tran-
sistors are notorious gener-
ators of harmonics. Many 
users hesitate to encourage 
them by biasing to class C. 
But suppose you want to 

run that transistor in audio 
frequency service, operat-
ing in class A. Now you're 
concerned with getting a 
maximum voltage swing 
between collector and 
ground (presuming the 
"common- or grounded-
emitter" configuration) 
while maintaining precise-
ly the same waveform at 
the output as at the input, 

differing only in magni-
tude. This calls for biasing 
—not just any biasing, but 
careful biasing, with each 
move made to accomplish 
a desired result. 
Let's look at Fig. 2. Note 

that three more resistors 
have been added. R1 re-
mains between collector 
and +Vcc. R2 has been 
added between + Vcc and 
base. R3 is connected be-
tween emitter and — Vee. 
R4 goes between base and 
— Vee. The numbers as-
signed to these resistors 
are not haphazard. They're 
assigned in order of impor-
tance. The circuit will not 
work without R1. It will not 
work in class A without R2. 
It will work better in class 
A with R3. And the tran-
sistor derives some protec-
tion from R4. 
What should the values 

be for these resistors? Real-
ly, there's nothing sacred 
about their values. You 
start out by selecting some 
figure for R1. It can be just 
about anything between lk 
and 20k Ohms. Let's say 5k 
Ohms. Now you could toss 
in R2, making it some value 
large enough to permit 
only a moderate flow of 
current through R1, but 
never over half the rated 
collector current. The cir-
cuit would work, but its 

long-term and short-term 
stability would be poor and 
there'd be a high probabil-
ity of audio distortion. To 
make the circuit more 
stable and to lessen distor-
tion, you'd need to add R3. 
Its value, however, is af-
fected greatly by R4 and 
R2. Let's consider R4 first. 
R4 is in the circuit for 

two reasons. One is to 
lessen the chance of ther-
mal runaway. As a tran-
sistor warms up (for any 
reason at all), its collector 
current increases. This 
causes it to get warmer, 
which pushes the collector 
current even higher. You 
can see the outcome of 
such a rat race. To halt the 
rat race, R4 is inserted. As 
the emitter-collector cur-
rent goes higher, so does 
the IR drop across R4. The 
polarity of this drop is such 
that, applied between base 
and emitter, it tends to 
reduce the collector-emit-
ter current. This, to a great 
extent, cancels the effect 
of heat on the transistor. 
There's another, but less 

important, effect. By put-
ting a linear resistor in 
series with a nonlinear 
resistor (the transistor), 
variations of the character-
istics of one resistor to 
another are, to some ex-
tent, smoothed out. This is 
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important to a manufac-
turer but makes little dif-
ference to a one-of-a-kind 
builder. 
What resistance for R4? 

There's a wide latitude. 
Keep it less than 10 percent 
of R1. If you made R1 5k 
Ohms, try 200 Ohms for R4. 
With both R1 and R4 
established, you're ready 
for serious consideration 
of R3 and R2. Start with R3. 
Just how heavily do you 
want to load the device 
(amplifier stage, micro-
phone, etc.) driving this 
particular transistor? Keep 
in mind that the base-
emitter junction resistance 
is going to be quite low, so 
there's no need to try for a 
high input resistance. So 
just pick some value 
around 2k to 5k Ohms. 
Now you're ready to tie 

down the all-important 
value of R2. There's no way 
you can make an accurate 
guess for R2. Oh, you can 
say it'll probably be be-
tween 5 times and 10 times 

R3, but such an estimate 
will not ensure maximum 
undistorted output. There's 
just one way of doing that, 
and that way entails the 
use of an audio frequency 
sine wave generator and an 
oscilloscope. 
Connect the equipment 

as shown in Fig. 3. Apply 
a very small audio frequen-
cy voltage to the input and 
observe the output on the 
scope. The image should 
be a sine wave. Now in-
crease the input voltage 
until the scope waveform 
shows a flattening of one 
peak, positive-going or 
negative-going. Adjust the 
resistance of R2 to restore 
the waveform to an un-
distorted sine wave, then 
increase the input voltage 
until distortion shows 
again. Repeat this se-
quence until the waveform 
shows equal, simultaneous 
flattening on the positive-
going and negative-going 
peaks. Measure the resis-
tance of R2 and place a 
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fixed resistor of that value 
in the circuit. Now you 
have a class A transistor 
audio amplifier stage 
custom-trimmed for max-
imum undistorted output! 
If you have an acute ear 

tuned to detect audio 
distortion, you might make 
that final adjustment with-
out a sine wave generator 
and an oscilloscope. A non-
chalant disregard for nice-
ties also helps! But for near 
perfection, follow the sug-
gested procedure. If you're 
concerned with a transistor 

OF SIG 
GEN 

in class A radio frequency 
service, the procedure is 
equally effective, provid-
ed, of course, that you 
maintain equal loads for 
both test and use condi-
tions. An rf stage adjusted 
in such a manner will be 
less susceptible to being 
driven into distortion by a 
strong signal near the 
desired signal. 
All in all, it's well worth 

your while to set the bias 
correctly for a transistor 
stage operating in class 
A.M 

vCC 

or R2 

R4 

SCOPE 

- VEE 

Fig. 3. Test setup for bias adjustment. 
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CB to 10 

—part X. Realistic's Mini 23 

Leland H. Agard KSLUWOCSSA 
Route 5, Box 735 
Starkville MS 39759 

The CB boom is just 
about over. The sup-

pliers are trying to unload 
warehouses  full  of new 
23-channel CB radios at any 
price the market will pay. In 
many  instances,  the  CB 
antenna will cost more than 
the radio — amazing but true. 
I was in the local Radio 

Shack store and noticed that 
the new Realistic Mini 23 CB 
radio was selling for $29.95. 
This had to be a bargain, as 
this radio normally sold for 
$109.95. I thought this radio 

eft hn STRANDED 
COPPER WIRE 

would be an excellent candi-
date for converting to ten 
meter AM, and, at that price, 
I could butcher the radio all I 
wanted to and still not feel 
bad about it. Let me say at 
this point that, although I 
think I made a good buy for 
the amount of electronics I 
was getting, I have found out 
that there are better deals to 
be had. The used CB market 
is virtually nonexistent and 
an enterprising ham can find 
a broken CB rig for $5.00 or 
less. At these prices, it will be 
hard to go wrong when pur-
chasing a CB rig for con-
version to ten meters. 
With new two meter rigs 

INNER CONDUCTOR TO 
I/4 k RADIATOR . 

COAX BRAID 
FASTENED TO 
TOWER WITH 
GROUND CLAMP 

RG58/u COAX 

r  -

costing $200.00 and more 
and new CB rigs selling for 
one tenth of that amount, it 
should not be long before ten 
meter AM is just as popular as 
two meter FM. All that is 
needed is a little coordination 
to keep everyone on the same 
frequency. 

Frequency Conversion 

Upon  investigating  the 
schematic of the Mini 23, I 
noticed that the frequency 
scheme  for  obtaining  23 
channels was simply hetero-
dyning any one of six master 
oscillator crystals against any 
one of eight local oscillator 
crystals to obtain the desired 
frequency. The local oscil-
lator  crystals  range from 
10.150 MHz to 10.180 MHz 
and 10.595 MHz to 10.635 
MHz in 10 kHz steps. The 
master oscillator frequencies 
range from 37.600 MHz to 
37.850 MHz in 50 kHz steps. 
In order to come up with a 
workable plan and in order to 
purchase the fewest number of 
crystals, I decided to change 
the frequency of the master 
oscillator by 2.035 MHz. This 
puts channel 1 on 29.000 
MHz. This is a nice round 
number, and it seems that the 
higher frequencies formerly 
were used for AM operation. 
This is accomplished very 
easily by changing the crys-
tals as shown in Table 1. The 
new crystals can be purchased 
from International and other 
manufacturers  for  around 
$4.95 each. This puts the rig 
on frequency in the ten meter 
band. 

Transmitter Alignment 

The transmitter section is 
peaked up using a VTVM and 
a wattmeter and dummy 
load. The probe of the VTVM 
is connected to the base of 
Q12, and the oscillator is 
peaked for maximum output 
by adjusting T10, T11, and 
T12 for maximum voltage on 
the VTVM. 

The driver is peaked by 
connecting the VTVM probe 
to the base of Q14. Once 
again, key the mike and then 
adjust T13  for maximum 
voltage, and next adjust T14 
for maximum voltage on the 
VTVM. This peaks up the 
driver section. At this point, 
some rf output should appear 
on the wattmeter. 

Tune the final by adjusting 
T15 and T16 for four Watts 
output on the wattmeter. Do 
not try to tune the final for 
maximum  output on the 
wattmeter. The transistor will 
put out more than seven 
Watts but, in order to do so, 
will pull excessive collector 
current, and the transistor 
will not hold up to this abuse. 
The final transistor will open. 
Take my advice and tune for 
no more than four Watts out. 
I know because I learned the 
hard way and now am using a 
replacement final transistor. 

Receiver Alignment 

The receiver can be aligned 
by using a signal source such 
as your regular station trans-
mitter tuned to 29.000 MHz 
and fed into a dummy load or 
any other suitable weak signal 
source, such as a nearby ham 
transmitting on 29.000 MHz. 
The Mini 23 does not have an 
S-meter, so I connected the 
VTVM probe to diode D3, 
which is the AM detector. It 
then becomes a simple matter 
to tune T2, T3, T4, T5, and 
T6 for maximum voltage on 
the VTVM. This completes 
the conversion, and the rig is 
now ready to go on ten 
meters. 

Antennas 

For mobile use, I took a 
used base-loaded mobile CB 
antenna and simply started 
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trimming the whip until I 
reached an swr of 2:1 while 
operating on ten meters. On 
the whip I was using, I took a 
little more than two and a 
half inches off. This will vary 
with  different  types  of 
mobile antennas, of course, 
and a good method is to 
insert the swr bridge in line 
and trim until a good match 
is obtained. The frequency 
change of 2 MHz or so should 
work out okay with most 
mobile whips that are base 
loaded. 

For a base station setup, 
any existing ten meter anten-
na could be used, even a 
trimmed down CB ground 
plane. I wanted an indepen-
dent rig and did not want to 
tie up my ten meter beam 
with the little rig, so an extra 
ten meter antenna was a 
must. I finally decided on the 
sloper-type antenna shown in 
Fig. 1. This antenna is easy to 
install, is small, is cheap to 
build, and is vertically polar-
ized for working mobiles. The 
sloper should be cut for the 

middle of the group of fre-
quencies you are using. In my 
case, it worked out to be 
eight feet and one inch for 
just a little below 29.000 
MHz. The inner conductor of 
the coax feedline is attached 
to the quarter wavelength 
radiator, and the braid of the 
coax is clamped to the tower 
leg using a ground clamp. 
This system works quite well 
and cuts the length of the 
sloper in half. 

Results 

The ten meter AM rigs 
compare very favorably with 
the two meter rigs. The cost 
is drastically lower, but range 
seems to be about as good. 
Mobile-to-mobile coverage is 
about  three  miles,  and 
mobile-to-base coverage is six 
to seven miles. With base 
station-to-base station con-
tacts  running  four  Watts 
output and sloper antennas 
up forty feet at both ends of 
the path, consistent ground 
wave coverage of better than 
20  miles  is maintained. 

Indeed, it seems that ground 
wave on this band is about 
equal to line-of-sight paths on 
two meters. This is a great 
club project to bring all those 
members back together on 
some common ground. It is 

also a good project for a 
couple of guys who just want 
a little privacy to discuss the 
stock market or whatever. 
For under $60.00, this is a 
good way to keep ten meters 
alive. See you on ten AM. • 

Crystal  From  To 

X1  37.600 MHz  39.635 MHz 
X2  37.650 MHz  39.685 MHz 
X3  37.700 MHz  39.735 MHz 
X4  37.750 MHz  39.785 MHz 
X5  37.800 MHz  39.835 MHz 
X6  37.850 MHz  39.855 MHz 
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Fig. 2 Realistic Mini 23, bottom view. 
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The "ULTIMATE" 
in CW Reception! 

ACTUAL SIZE 
31/2 " WIDE 
2 i 8"HIGH 
4 3 8" DEEP 

COPY ONE 

$99.95 
COPY ONE IS NOT A FILTER! This station accessory is a must for the discriminating 
amateur who operates CW, whether he is an avid CW op or one who engages in CW 
for proficiency.  The CW signal is processed (not filtered) in a manner which allows 
true ULTIMATE STATION REJECTION, a mode which has been previously 
unavailable. The circuitry* is totally unique (patent pending),a must for emergency 
CW operations. If you haven't had the opportunity to operate a COPY ONE, ORDER 
YOURS TODAY! 

COPY ONE CW PROCESSOR SPECIFICATIONS & FEATURES: 
•Ultimate station rejection (almost unbelievable but true!) 

•Pitch & volume independent of receiver or transceiver 
• Full quieting (i e , no background noise) without squelch 
MICOPY ONE is not a filter, there is absolutely no ringing or 
background noise 

• Plugs into transceiver or receiver/transmitter combo 
without modification 

ORDER YOURS TODAY! 

send $99.95 by check 

or money order to: 

• Discriminates signals in 80 to 100 cycle increments 
•Full break-in CW operation 

MI Includes 115 volt AC power supply or may be 
battery operated 

• Built in code practice oscillator 

NEED lock-up controls front panel mounted 

LOGITRONICS INC.  
3135 North Cole Road Boise, Idaho 83704 [208] 377-1562 
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Bill Johnston N5KR 
1808 Pomona Drive 
Las Cruces NM 88001 

Kerchunk  Kaboom! 

safe distances 

between dynamite and rf 

rrhe sign says, "DAN-
GER—BLASTING, Turn 

Off All Radio Transmitters." 
What are the hazards, and 
how do they affect you as an 
amateur radio operator? The 
fact is that dangers do exist, 
and the average ham might 
encounter them from time to 
time, so let's take a brief look 
at how to recognize and avoid 
them. 

First of all, this article is 
not intended as a text for the 
ham who is a commercial user 
of explosives.  He already 
knows his business in far 
greater detail than I will go 
into here. On the other hand, 
most of us occasionally come 
into the proximity of explo-
sives through visits to (or 
near) construction sites, or 
perhaps on a farm or ranch. 

For that matter, one might 
pass quite close to a blasting 
site as he simply travels along 
a public road. These are the 
occasions where potentially 
dangerous situations might 
arise, and these are the situa-
tions we would like to avoid. 
In the way of background, 

you  should  know  how 
explosives  are  categorized 
under  three rather broad 
classifications: 
1. Primary  explosives 

(also called igniters or det-
onators) — these are quite 
sensitive to heat, flame, and 
shock. This category includes 
the various percussion, fuse, 
and electrical blasting caps. 
2. Secondary explosives — 

these are less sensitive to out-
side influences and are nor-
mally detonated through the 
use  of  blasting  caps. 
Dynamites fall in this cate-
gory. 

3. Tertiary Explosives — 
these are quite insensitive and 
include  certain  industrial 
chemicals and compounds. 
Detonation can normally be 
triggered only through the 
use of a secondary explosive. 
(But accidental detonation is 
still possible. It was a load of 
tertiary  explosives  that 
accidentally blew up in Texas 
City, near Galveston, in 1947, 
killing 561 people and com-
pletely destroying the town.) 
As you might suspect from 

the above, secondary and 
tertiary explosives are not by 
themselves sensitive to rf 
energy. 'Certain  primary 
explosives — and, in par-
ticular, electrical blasting caps 
— are quite sensitive, how-
ever,  and  the  accidental 
detonation of a cap will in 
turn detonate all of the 
secondary  and  tertiary 
explosives in the vicinity. 

The electrical cap consists 
of a small piece of resistance 
wire imbedded in an ex-
plosive charge. A pair of wires 
lead out from the cap for 
connection to the firing cir-
cuit. 
Fig. 1 shows how the 

wires, when unconnected, can 
act as a dipole antenna. With 
sufficient rf energy induced 
into the leads, the internal 
resistance element will heat 
to the firing point. 

Shorting  the wires to-
gether (Fig. 2) or placing the 
cap in a completed firing cir-
cuit  does  not necessarily 
improve the situation. In fact, 
this creates a loop antenna, 
which in some cases is even 
more  efficient  than  the 
dipole. This can be true no 
matter how close to the cap 
the wires are shorted. If you 
don't believe it, bend a 4-inch 
piece of wire into a loop and 
solder the ends to the two 
contacts of a #47 bulb (Fig. 
3). Then move the loop up 
and down your transmission 
line or in front of your anten-
na with the transmitter on, 
and watch the bulb light up. 

A number of years ago, I 
observed an accident at a 
MARS station which under-
scores the danger I am dis-
cussing. A military photog-
rapher had come to take 
some pictures for the base 
newspaper and had outfitted 
himself with a pocketful of 
flash bulbs. As he strolled 
under the antenna system, 
several of the bulbs went off, 
much to his dismay. It should 
be realized that the firing 
currents of blasting caps are 
not only similar to those used 

140 

Fig. 1. Fig. 2. Fig. 3. 



for  flash  bulbs,  but,  in 
addition, the caps have wire 
leads  which act as fairly 
efficient antennas. 
The fundamental question 

then is, at what distance from 
a blasting site does it become 
unsafe to use a transmitter? 
The minimum safe dis-

tance is a function of both 
the transmitter output power 
and the frequency of oper-
ation.  Explosives  manu-
facturers  have  determined 
that electrical caps (for un-
known reasons) tend to be 
more sensitive to rf in the 
vicinity of 21 MHz, but only 
slightly less sensitive at other 
frequencies. For all practical 
purposes, the frequency of 
operation is unimportant. 
Table 1 gives the minimum 

safe distance between the 
transmitter and the closest 
part of a blasting circuit. 
Remember that, while the 
charges may be set some dis-
tance away, the wires of the 
blasting  circuit  could  be 
routed anywhere — very close 
to a road or parking area, for 

Effective radiated power (ERP) 

Watts 

10 
50 
100 
250 
500 
1,000 
10,000 

example. Fortunately, due to 
the fact that the rf energy 
decreases  away  from  the 
transmitting  antenna 
according  to  the  inverse 
square law, only very high 
ERPs require extreme sep-
aration distances. Such high 
effective radiated power is 
most likely to be encountered 
only at an amateur's fixed 
station, and blasting oper-
ations are not likely to occur 
anywhere near a residence. 

We can see that the pri-
mary danger arises from the 
use of mobile and hand-held 
transmitters at or near a site 
where blasting operations are 
underway. It is here that a 

Minimum safe distance between transmitting 

antenna and closest part of electrical firing 

circuit 

Feet 

100 
225 
325 
500 
675 
1,000 
3,000 

Table I. 

transmitter can easily be in-
advertently carried within a 
few feet of a live firing cir-
cuit, and it is here that one 
must be especially cautious. 
Remember,  the  explosive 
charge may be some distance 
away,  but you might be 
standing right on top of the 
firing circuit. An accidental 
detonation would probably 
not only kill the workers pre-
paring the charges, but would 
probably also kill the oper-
ator of the transmitter, unless 
by chance he happened to be 
at the extreme far end of the 
circuit. 
The best rule of thumb to 

follow is simply to refrain 

Meters 

30 
70 
100 
150 
200 
300 
915 

from transmitting at any loca-
tion where you have the 
slightest  suspicion  that 
blasting operations might be 
carried out, or where blasting 
supplies  might  be stored. 
Certainly,  if you  see  a 
warning sign, shut down the 
transmitter immediately. 

The  hazards  I've  men-
tioned are not a daily concern 
to most amateurs, but they 
do arise at one time or 
another for almost everyone. 
An informed ham is a safe 
one, and, with the basics dis-
cussed here, he will know 
when,  and when not, to 
operate  his  radio  trans-
mitter. • 

Perfect CW is Automatic with TEN-TEC 

IILTRA MATIC 
KEVERS 

® TEN-TEC KR50 Deluxe Dual-Memory, Dual-Paddle Keyer — $110 
Here's the completely automatic electronic keyer you control. Fully adjustable to your 
own operating style and preference for speed, touch and weighting (ratio of length of dits 
and dahs to space between them). Dual memories individually defeatable, for operation 
as full iambic (squeeze) keyer, or with single memory, or as conventional keyer. 
Self-completing characters. User-adjusted fixed or automatic weighting (50-150%) 
controlled by speed setting. Adjustable paddle force (5-50 gms). Adjustable speed (6-50 
wpm). 500 Hz side-tone oscillator. Built-in "straight key" button. Operates on 117 VAC, 
50-60 Hz or 6-14 VDC. 

TEN-TEC KR20-A Electronic Single-Paddle Keyer — $69.50 
Factory adjusted actuation force for smooth keying; factory set weighting factor for 
smoothness and articulation. Self-completing characters. Adjustable speed (6-50 wpm). 
500 Hz side-tone oscillator. Built-in "straight-key" button. Operates on 117 VAC, 50-60 
Hz or 6-14 VDC. 

©  TEN-TEC KR5-A Electronic Keyer — $39.50 
Same as KR20-A less side-tone and power supply. Operates on 6-14 VDC. 

TEN-TEC KRI-A Deluxe Dual Paddle — $35 
Same paddle as KR50: for iambic or conventional keyers. 

TEN-TEC KR2-A Single Paddle — $17 
Same paddle as KR20-A; for "TO" or discrete character keyers. 

III III SC511FRVILLE7TENNE551TEc1 '3111486C; 
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Terry Simonds WB4FXD 
655 Arcadia Drive 
Norcross GA 30071 

Be Mr. Clean! 
simple RTTY trash remover 

ike most ham projects, 
my entry into RTTY 

was  neither  planned  nor 
anticipated. One day I was 
given  the opportunity  to 
acquire, at a very reasonable 
price, a Model 15 machine, a 
converter (TU), and a loop 
supply. I hooked it all up, 
after spending a few frantic 
hours chasing through the 15 
trying to trace the circuit 
along  grease-coated  wiring 
whose insulation is black. 
(Try  that  sometime  and 
you'll appreciate the effort, 
especially when you realize 
that most of the interior of 

MARK 

SPACE BITS -. START 

my  machine  is painted 
black!) 

Don't Put This Thing on the 
Air 

Finally, I got the thing 
typing on the local loop, but 
I had second thoughts about 
going on the air with it after I 
examined the output from 
the ancient keyboard. Look-
ing at the output from the 
keyboard contacts with a 
triggered dc scope, I saw that 
the usual mark and space 
signals  were  sometimes 
accompanied by some very 
short  (several  milliseconds 

wide) space "glitch" signals 
(see Fig. 1). These are due to 
the keyboard contacts open-
ing  when  they  are  not 
supposed  to and can be 
eliminated  by  careful 
transmit contact adjustment. 
They may appear between 
consecutive mark bits when 
you have a character code 
that consists of two or more 
consecutive mark bits, such as 
in the letter M (A in Fig. 1). 
Or they can appear during a 
mark bit if one transmit cam 
has a low spot that allows the 
contacts to open momen-
tarily (B in Fig. 1). To all 

STOP  START  t 

LET TER .M • 

3  4  STOP 

LETTER .E. 

Fig. 1. The Baudot letter "M" has a narrow dropout (A) between bits 4 and S. 
has a dropout (B) during the bit period. The dropouts are 
misadjusted keyboards. 

The letter 
quite common in worn or 

mechanical printers and to 
those electronic systems that 
use mid-bit sampling, this 
extra narrow space bit poses 
little or no problem. How-
ever,  transmitting  such  a 
trashy signal would mark you 
as a definite  klutz,  and 
besides,  it requires  more 
bandwidth to transmit that 
dirty signal than it does to 
transmit the correct code. On 
the  older  machines,  the 
contact  adjustment  men-
tioned will not hold for any 
appreciable time, so I deemed 
it not feasible to adjust, but 
better to eliminate. 

The Solution 

The quick and easy solu-
tion that I used to clean up 
the serial Baudot from the 
keyboard is shown in Fig. 2. 
The heart of the circuit is the 
National LM3302 quad com-
parator, only one section of 
which is used. Other com-
parators can be used with 
appropriate pin changes. Parts 
are not critical, nor is layout. 
I used a PC board because it 
was convenient to do so, but 
perfboard construction would 
do an admirable job. 

Circuit Operation 

Isolation from the high-
voltage loop is afforded by 
the optical coupler; mark cur-
rent will cause a 12 V high at 
pin 4 of the optical coupler. 
The resistor-capacitor com-
bination connected to pin 7 
of the comparator acts as a 
low-pass filter that turns the 
narrow dropout space into a 
rather shallow dip in the 
overall  mark  amplitude. 
Resistors R1 and R2, con-
nected to pin 6 of the com-
parator, set the comparator 
reference level, which should 
be chosen to be below the 
lowest point of the dip. I 
have mine set at 6 V. As long 
as the voltage at pin 7 stays 
above the comparator refer-
ence level, the output from 
the comparator at pin 1 will 
remain  high.  During  the 
normal mark-to-space transi-
tion, the voltage at pin 7 
drops well below the com-
parator reference level, and 
the  comparator  output 
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switches low. Therefore, the 
output from the comparator 
looks just like what the input 
from the keyboard should 
look like, the dropouts having 
been neatly removed. 
It may be necessary to 

juggle the values of the re-
sistor and capacitor in the 
low-pass  filter  to accom-
modate various widths of 
dropouts.  An  alternative 
would  be to change the 
comparator reference level by 
altering the values of resistors 
R1 and R2. The formula for 
finding a particular reference 
level is: 
Vref = Vcc x R2/(R1+R2). 
Resistors R1 and R2 can be 
any value, but keep the total 
of R1 + R2 at least 10k to 
minimize the current. 

Output Sense Selection 

By interchanging the two 
input pins to the comparator, 
you can invert the output 
waveform. In the configura-
tion shown, the output at pin 
1 will be the same as the 
input. By interchanging pins 

6 and 7, the output then 
becomes the complement of 
the input. This may be neces-
sary  depending upon  the 
circuits that are connected 
after this circuit. Either way 
will work equally well. One 
small note of caution is in 
order: The LM3302 has the 
uncommitted collector of a 
rather "spongy" NPN tran-
sistor internally connected to 
pin 1, so keep the current 
into pin 1 less than about 4 
mA. Much more than this will 
give you problems, especially 
at the higher baud rates. 

Supply Voltage 

Supply  voltage for the 
comparator is not critical, 
and the whole thing draws 
less than 10 mA. Use a well 
regulated supply, especially if 
you are following this circuit 
with an FSK circuit. The chip 
that I used will operate with a 
Vcc of 5 V to 28 V. I chose 
12 V dc because that voltage 
was already available from a 
CMOS source elsewhere in 
my  RTTY system. Values 

1. —.1 I BI T 

"s DROPOUT 

6Orn 
RTTY 
LOOP 

la- —.41BIT 

Fig. 2. Trash remover neatly strips unwanted dropouts from 
the RTTY signal. *Choose the value that, when in combina-
tion with the circuit that follows, will limit current into pin 1 
to 4 mA (see text). 

shown on the schematic are 
for Vcc of 12 V dc. 

Physical Location 

The completed circuit can 
be located almost anywhere. I 
installed mine on the loop-
supply chassis because I am 
using the other sections of 
the  quad comparator for 
other  things.  You  could 
mount the whole thing inside 

the machine. There is room 
for a power supply back 
behind the mechanism on the 
Model 15 typing unit. Re-
member  the oil  problem, 
however, and use good com-
ponents if you mount it in 
the machine. Petroleum-based 
lubricants can raise havoc 
with  insulation and other 
materials that are not classi-
fied as "oil-proof." • 

30 YEARS... 
of experience in supplying top quality antennas to Ham Radio operators at rock 
bottom prices guarantees high quality and low prices to novice and experienced 
operator alike. 
TWO ELEMENT QUAD with full wavelength driven element and reflector. 

All metal construction. Gain is equal to that of a three element beam and 
directivity is exceptional. Assembled weight 25Ibs. 10/15/20 quad, totally 
complete and ready for simple assembly ... JUST $59.95. 

FULL SIZE BEAMS for full size performance. Includes boom, all hardware and gamma match. 
12 EL 2M Beam $56.95  6 EL 6M Beam $54.95  5 EL 10M Beam $59.95 
4 EL GM Beam 545.95  3 EL 10M Beam $45.95  3 EL 15M Beam $54.95 
5 EL 6M Beam $49.95  4 EL 10M Beam $49.95  4 EL 15M Beam $59.95 
FREIGHT PREPAID on 2, 6, and 10M beams shipped to the 48. 

ALL BAND VERTICAL ANTENNAS absolutely complete including loading coil. 
V40 vertical antenna for 40, 20, 15, 10 and 6 meter bands. Especially suitable for the novice who 
operates 40 and 15.  JUST $25.95 
V80 vertical antenna for 80, 40, 20, 15, 10 and 6 meter bands. Used by thousands of 
novices, technicians and general license hams.  JUST $27.95 
V160 vertical antenna for 160, 80, 40, 20, 15, 10 and 6 meter bands. Same as other vertical 
antennas, but with larger loading coil.  JUST $29.95 

How to order: Remit total amount with order. We ship verticals, 2, 6, and 10M beams (except 5 EL 10M Beam) 
prepaid to the 48. Other beams and all quads sent freight collect cheapest way, due to size of package. Check you , 
local truck lines for estimated freight rates. For fast COD service on all prepaid antennas, call (305) 573-2080. 
For literature, send self-addressed stamped envelope. 
Florida residents add 4% sales tax. 

GOTHAM INC._ M 2051 N.W. 2nd Avenueiami, Florida 33127 Dept. 73 

VERTICALS SHIPPED 
FREIGHT PREPAID 
ANYWHERE IN 
THE WORLD' 
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Karl T. Thurber, Jr. W8F X/4 
233 Newcastle Lane 
Montgomery AL 36117 

able, 

Build the 

Triple Threat Keyer 

great Novice project 

he new versatile elec-
tronic keyers now avail-
particularly the second-

generation "memory" types, 
offer considerable flexibility 
of operation over the straight 
key or telegrapher's bug in 
serious CW work, whether it 
be contesting, field day porta-
ble operation, or high-speed 
traffic handling. It is gener-
ally agreed that the first-gen-
eration keyers such as those 
offered by Heath, MFJ, Ten-
Tec, Palomar Engineers, and 
others, as well as those home 
brew units described in the 
amateur literature over the 
past several years, are gener-

ally excellent units, some fea-
turing built-in paddles and 
others requiring the use of an 
external paddle mechanism. 
The newer units, such as the 
recently-introduced  "CW 
Sendin' Machine," the Day-
tronics Contester, and the 
Autek Research MK-1, are 
definitely way out in front as 
truly state-of-the-art devices. 
They will probably rapidly 
replace the former as costs 
come down with mass pro-
duction and simplified cir-
cuitry. 
Most  of  these  newer 

keyers and  many of the 
simpler types require external 

paddle mechanisms. For por-
table and field day use, the 
station's expensive delicate 
paddle mechanism is some-
thing you'd rather not take 
along, when the unit may be 
dropped, scratched, or other-
wise mishandled. To reduce 
the risk of damage, I have 
designed and built a simple 
three-in-one unit that com-
bines a paddle, sideswiper 
key, and straight key in one 
box, along with a simple CW 
clipper/filter thrown in on 
the side. The little unit, ful-
filling the need for a small, 
dependable, and lightweight 
(not to mention rugged and 
inexpensive)  keying  mech-
anism, is little more than two 
carefully adjusted lever-action 
switches — one SPDT switch 
arranged so as to function as 
either a keyer paddle or side-
swiper key* (QCWA types 
may remember those) at the 
flick of a switch, and the 
other wired as an SPST device 
to act as a simple straight 
key. Added as a convenience 

*David H. Atkins W6VX, "QLF? 
Not with the Great Lakes Side-
swiper!", 73 Magazine,  March, 
1977. 

feature is a miniature momen-
tary-contact  SPST  push-
button  switch  across the 
straight-key contacts for use 
in tune-up. This design is 
simple in operating principle 
and is far superior to push-
buttons as the dash and dot 
contacts in small portable 
keyers; the latter are fre-
quently unreliable and diffi-
cult to use properly, not to 
mention being uncomfortable 
after any extended period of 
use. 
The Blitz-Box, as this little 

gadget has been dubbed, is 
built into a small  Radio 
Shack  #270-251  enclosure 
and can be used in any of the 
three ways described. For 
quick trips, you might con-
sider leaving the regular keyer 
home entirely and bringing 
along the little box for use as 
a sideswiper. 
Practically  any  of the 

Switchcraft "Lev-R" line of 
switches can be used. These 
cost from $34, depending on 
the number of sections and 
contacts.  This  series  of 
switches has the advantage of 
being narrow and not too 
large, requiring only a 1/2" 
mounting hole. Actually, any 
lever-action,  spring-return 
switch could be used, as long 
as you can get one set of 
SPDT contacts for the paddle 
and a set of SPST contacts 
for the straight key. I used 
two identical multiple-section 
junk box switches obtained 
on the local surplus market 
for about 50it each. Just be 
sure that the switch selected 
has a center-off position and 
is spring loaded and that you 
have the right type of contact 
arrangement to give you the 
SPDT and SPST contacts (the 
ones I used had to be taken 
apart and some contacts re-
versed — a two-minute surgi-
cal operation). The additional 
unused contacts on the lever 
switches provide convenient 
mounting points for the vari-
ous  components.  Conven-
tional wiring techniques are 
used throughout. Don't omit 
the bypass capacitors, as they 
offer some degree of key 
click and contact sparking 
protection. 
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As can be seen from Fig. 
1, the keyer switch is wired 
so that, by moving the lever 
in one direction or the other, 
a dot or dash closure is ob-
tained. Keying feel on both 
paddle and straight key is 
easily adjusted to suit indi-
vidual taste by judicious spac-
ing of the switch leaf contacts 
to control travel, using a pair 
of  long-noise  pliers.  In 
making  these adjustments, 
take care to strike a balance 
between feel, operating com-
fort, and reliable contact clo-
sure. Also, if the cabinet 
slides around on the oper-
ating table while pounding 
brass, epoxy a couple of small 
lead fishing weights inside the 
cabinet or place a piece of 
double-backed  tape  under 
each mounting foot. 

The photo shows that the 
original plastic knobs have 
been  left  on  the  lever 
switches, no real paddle, as 
such, being installed at all. A 
paddle can be made from a 
piece of PlexiglasTm, Bake-
liteTm, or fiberglass PC board 
material and painted black. 
File down the original switch 
knobs, or remove them. Sur-
prisingly, I have found that 
the rather large knobs which 
came with the switches pro-
vide a satisfactory feel and do 
not cause excessive finger 
fatigue or glass arming. Try 
building the unit without the 
paddle extensions, and install 
them only if necessary, cut-
ting and filing them to slide 
over the original plastic knobs 
and  epoxying  them  into 
place. 

As a matter of conve-

SW2 
(LEVER) 

SW3 
(LEVER) 

SW' 
SPOT 
(MINI-TOGGLE) 

C2 
I  005 

N/C 

nience, particularly for porta-
ble and field day use, a simple 
audio clipper/filter is installed 
in the same enclosure to cut 
high-frequency response and 
to control the volume of re-
ceived  signals  to  prevent 
blasting,  particularly  in 
weak-signal  CW  work 
where agc may be disabled (a 
real ear-saving device). The 
clipper simply chops off the 
audio above a certain thresh-
old (determined by the oper-
ator and the diodes installed), 
reducing the potential for 
blasting and at the same time 
clipping strong noise peaks. 
The filter, which consists sim-
ply of a couple of selected 
capacitors, is not intended to 
substitute for good receiver 
i-f selectivity, a must for seri-
ous CW work; it is intended 
to be used in conjunction 
with a receiver that has at 
least a fair degree of selec-
tivity of its own, serving 
mainly  to roll  off high-
frequency audio response to 
reduce  annoying  static 
crashes,  adjacent  channel 
splatter, receiver audio hiss, 
and noise. 
As far as the filter shown 

in Fig. 2 goes, the two silicon 
diodes are simply connected 
back to back across the head-
phone  line, and,  with a 
threshold conduction point 
of about .6 volts or so, pre-
vent the amplitude at the 
headphones from rising fur-
ther.  Signals  below  the 
threshold of conduction are 
not significantly affected by 
the action of the diodes. R1 
and R2 are selected to en-
hance the clipping action and 
do slightly cut headphone 
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volume. However, most re-
ceivers have adequate gain to 
allow for the loss caused by 
the clipper and the roll-off 
filter capacitors. R1 is not 
critical but should be around 
47 Ohms, while R2 should be 
several times the headphone 
impedance. I used a 100-Ohm 
pot to allow adjustment of 
the headphone level when the 
clipping point is reached. Ad-
justment of this pot, and the 
receiver's regular audio gain 
control, is best determined by 
trial, and should be a compro-
mise between desired clipping 
action and headphone volume 
level. Usually, it will be found 
that the best clipping condi-
tion is that which just starts 
to take hold on fairly strong 
signals, leaving the weak ones 
and the noise background un-
touched. I have found that it 
is generally best to run with 
the audio gain well advanced 
and to adjust clipping level by 
riding the rf gain control. 
Note, too, that the clipper 
makes it a bit more conve-
nient to run with agc off and 
to work break-in, since there 
is no thumping or gain recov-
ery time, distinct advantages 
when trying to work full 
break-in. 
The desired filter charac-

teristic is enhanced by C4 
(medium/wide bandpass) or 
by paralleling C4 with CS by 
use of SW4 in the narrow 
position. I have found that, 
with  the capacitor values 
shown in Fig. 2, the medi-
um/wide position works quite 
nicely on SSB (and on CW 
when interference isn't too 
great), while the narrow posi-
tion, with its roll-off proba-
bly less than 1000 cycles or 
so, is helpful in crowded-band 
CW work. Although only two 
capacitors are used in my 
circuit, a fancier arrangement 
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might use a single-pole, five-
position switch to cut in four 
different values of capacitors 
(say, .1, .22, 1, and 2.2 uF), 
with the fifth position being 
not connected and used to 
cut out the filter entirely. 
Larger values of capacitance 
should not be used, as the 
filter will tend to simply 
short out the receiver audio. 
The capacitor values are best 
determined by trial. 
Assuming the filter is used 

with a receiver with decent i-f 
selectivity (or even one of the 
newer  SSB  transceivers 
without the optional CW fil-
ter installed), its simplicity 
becomes its own advantage in 
that excessive audio selec-
tivity can become extremely 
monotonous  and  fatiguing 
over long periods of opera-
tion. It is then not practical 
to vary the tone much while 
operating, and you're stuck 
with  the  beat-note  tone 
you've tuned up the filter for. 
Use of the simple untuned 
filter  described  has  been 
found to be entirely adequate 
with a Tempo 2020 (which 
has a 600-cycle CW filter) and 
with several  receivers pri-
marily  designed  for  SSB 
work. In either the wide or 
narrow positions, it cuts out a 
great deal  of background 
noise,  improving  signal-to-
noise ratio and noticeably 
reducing operating fatigue. 
You get all these features at a 
total construction cost of less 
than $10 for the whole unit. 
Though the designs incor-

porated in the little 31/4" x 
2-3/16" x 4" unit are by no 
means novel or unique, taken 
together as a package they 
afford a great deal of flexi-
bility to portable operation 
with various transceivers, re-
ceivers,  transmitters,  and 
keyers. • 

CRI 

/77  /77 
N914 
OR 
SIMILAR 
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Fig. 7. Keying portion. All component values nominal. Fig. 2. Clipper/filter portion. All component values nominal. 
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The Ten Meter 
AM Antenna Special 

$5 vertical also works 
on SSB or FM 

Fig. 1. Design of the $5 vertical. 

Alan Kaul W6RCL 

9731 Nevada Ave. 
Chatsworth CA 91311 

Ten meters is a funny, 
band—not funny, ha-

ha, but funny, peculiar. 
Sometimes it "opens" to 
what sounds like every-
where. Sometimes it isn't 
"open" at all. And, occa-
sionally when it is open, it 
is open only in one direc-
tion. To take advantage of 
the band's peculiarities of 
propagation, you need an 
antenna which will give 
you a low angle of radia-
tion and an omnidirec-
tional pattern. If you have 
a beam sitting on top of a 
70-foot tower, that's ter-
rific, because the parasitic 
elements and the height 
above ground give you the 
radiation pattern you want 
and the antenna rotor pro-
vides the 360 degrees of 
versatility. 
But if you don't have any 

of that, consider this: a 
rooftop ground plane 
which is wind resistant and 

can be built from scratch 
with new parts for less than 
$S. The vertical polariza-
tion gives you the low 
angle of radiation needed 
for long skip, but it won't 
cause cross-polarization 
problems when working 
DX because the signal 
tends to get unpolarized 
when it bounces off the 
F-layer. The vertical polar-
ity will also help with local 
QS0s when working from 
your base to someone 
else's mobile (most, if not 
all, 10 meter mobile rigs 
are used with vertical 
antennas). If you're not 
able to work 10 meters 
because of equipment 
problems, this antenna 
might help make up your 
mind if you've been think-
ing about converting a CB 
radio to 10 (73 has pub-
lished several CB to 10 con-
version articles since the 
first one appeared in May, 
1977). 
The construction of this 

antenna is simple. The only 
tools you'll need are a 

146 



hacksaw, screwdriver, sol-
dering iron, and wire cut-
ters. Installation is simple, 
too. This antenna uses a 
commercially-available 
mounting bracket (I'm 
using a plumbing ventpipe 
mount which I bought for 
my TV antenna at a hard-
ware store for less than $2, 
but a chimney mount or 
eave mount would work 
equally well). The antenna 
will handle several hun-
dred Watts PEP, and, if 
constructed to the proper 
dimensions, you can ex-
pect a standing wave ratio 
of less than 1.5 to 1 (mine is 
below 1.5:1, between 28.5 
and 29.0 MHz). While this 
particular antenna is 
designed for 10 meters, the 
same basic pattern can be 
used on 15 meters using 
the same size diameter 
tubing. If you want to 
design a similar antenna 
for 20 or 40 meters, I'd 
recommend doubling or 
tripling the diameter of the 
tubing for strength and 
placing nylon guy ropes 

near the top of the com-
pleted antenna for stabili-
ty. 
Everything you need for 

10 meters is shown in the 
parts list. 
Construction is straight-

forward. The aluminum 
radiator slips inside the 
PVC tubing and is held in 
place  with  the  two 
stainless steel screws. The 
self-tapping screw goes 
through the PVC insulator 
into the aluminum near its 
bottom end, and the coax 
center conductor attaches 
to the self-tapping screw. 
The radials are soldered 
together at one end and af-
fixed to the PVC base tub-
ing with the hose clamp. 
The coax ground braid is 
soldered to one of the 
radials. If you want to get 
the antenna aluminum tub-
ing more than a foot or two 
above the roof, the radials 
should be tied down firmly 
as guys. If you want to put 
the antenna even higher — 
8 to 10 feet above the 
roof —I'd recommend you 

invest in an inexpensive 
television antenna mast of 
the same inside diameter 
as the outside diameter of 
the PVC. Slide the PVC in-
side the mast and fasten it 
using two more stainless 
steel screws. 
The angle at which the 

radials meet the base in-
sulator will have an effect 
on swr. If the radials drop 
vertically  from  the 
radiator, the antenna 
essentially would be a ver-
tical dipole and a good 
match would be obtained 
with 72-Ohm coax. An 
angle of 40 to 50 degrees 

should be a good match for 
52-Ohm coax. As the angle 
approaches 90 degrees, the 
impedance of the antenna 
decreases and the mis-
match is reflected in an in-
creasing swr. 
That's all there is to it. 

The rest is in Fig. 1. Oh, yes, 
one more thing—the last 
time I wrote an article for 
73, I received 35 inquiries 
by mail requesting more in-
formation. I'll be happy to 
answer all letters, but only 
if you  send  a self-
addressed stamped enve-
lope. 
See you on 10.• 

Parts List 
one piece of aluminum tubing (8' x 3/4" outside diameter) 
one piece of PVC pipe (any length x 3/4" inside diameter—double-
wall is recommended for strength) 
two stainless steel screws with nuts and washers (8 x 32/1 1/2" 
works fine) 
one self-tapping sheet metal screw 
one automotive-type hose clamp (11/2" inside diameter) 
four 8'8" lengths of copper wire for radials (copperweld or similar if 
vertical element is sufficiently above the roof requiring the radials 
to double as guy wires) 
four strain insulators 
one piece 52-Ohm coax, any length to transmitter 
one installation bracket, your choice 
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printed  circuit  boards. 
With our kits and our 

etching containers,  you 
are able to etch a print-
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as bubble etching ma-
chinery and the results 
are as good or better. 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

from page 8 

up a lab with the latest in 
microcomputers up and run-
ning so submitted programs 
could be tested for accuracy 
and interest. Next, I encour-
aged programmers to get 
cracking. The first of these pro-
grams to be published were 
introduced at the National 
Computer Conference in early 
June and the response was 
immediate—just what every-
one needs. 
Our facilities for duplication 

are limited. We have about 50 
top-notch cassette recorders 
set up in parallel for copying. 
We've been using these for our 
code and Novice theory cas-
settes. With these, we can 
crank out perhaps 500 per day, 
if everything runs smoothly. 
That's pitiful when we look at 
the demand for program cas-
settes. 
We're gearing up to turn out 

four new programs a day ... 
that's 20 per week. With about 
1,000 computer stores already 
up and running and another 
thousand being planned for the 
near future, we would need to 
turn out a bunch of cassettes 
just to keep new programs go-
ing to the stores. Say we 
shipped them ten of each new 
program ... that means we 
would be shipping 40.000 
cassettes per day, not in-
cluding any repeat orders. Ob-
viously this means high speed 
duplicators, a rather large new 

W2NSD/1's address at the 
packed house. 

plant, another computer to 
keep track of the business, 
packing and shipping machin-
ery, a bigger computer lab, 
more editors to check out pro-
grams and prepare master 
tapes, etc. 
There are more millions to be 

made in microcomputing in 
making accessories for the 
popular systems. I'll be sur-
prised if there aren't more 
millionaires in the next few 
years than ever before in the 
history of the country. In-
terested parties can contact 
me for my consulting fees. 
Ahem. 
In view of my grandiose soft-

ware plans, you can perhaps 
understand why my reaction to 
the lack of a letter to ask for 
funds for an African mission 
was mixed. I'm reminded of the 
old joke about the mixed emo-
tions of the chap watching his 
mother-in-law go over a cliff in 
his new Cadillac. 
After being on the poor side 

for most of my life, the prospect 
of money is fun to contemplate 
and, like the loss of frequen-
cies, I don't actually believe it. 
If it really happens, I'll try to 
believe it. In the meantime, 
whether I believe it or not, we 
have to get going on the new 
plant, getting tapes out, etc. 
This means hiring a lot more 
people —anyone interested 
with some of the backgrounds 
we'll be needing in manage-
ment, cassettes, programming, 
financial planning, production, 

Paris micro show was made to a 

packaging and shipping, auto-
mated machinery, etc.? 

EUROPE '78 
Sherry and I arrived in Lon-

don in late May to find my 
favorite hotel full. We had to 
settle for rabbit-warren-type ac-
commodations. Most surpris-
ing of all was the prices—about 
double those at home for most 
things. Would you believe $4.50 
for a simple roll and coffee 
"continental" breakfast? After 
two days of this, plus a meeting 
with a microcomputer manu-
facturer and a visit to a 
microcomputer store, we went 
to Paris. The prices were not 
lower. 
The main event in Paris was 

Micro-Expo, a microcomputer 
show. It was mobbed and we 
sold a bunch of subscriptions 
to Kilobaud. One of the high 
points of this show for me was 
my talk to the assembled 
multitudes ... the room was 
packed, with the audience spill-
ing over into the aisles, on the 
stage, and backed up out in the 
halls. There's enough show-
man in me to enjoy an enthu-
siastic crowd liked that, and to 
know that word of Kilobaud had 
spread even to Paris and the 
continent. 
I spoke on the micro-

computer $300 million fraud, 
the selling of microcomputers 
without the programs to back 
them up. I emphasized the need 
for the developing of software 
for microcomputers along with 
the hardware, if we are not to 
suffer a devastating disillusion-
ment by the general public. I 
offered some proposed solu-
tions to the dilemma. The 
response was very good. 
From Paris, after checking 

out the Louvre carefully and try-
ing some meals in Moroccan, 
Greek, and Vietnamese res-
taurants, we went on to Zurich, 
switching from French food to 

fondues. We rented a car and 
drove through Berne to Geneva 
and talked almost a full day 
with the amateurs on the per-
manent staff there, and with 
the chaps at 4U1ITU. The ham 
station there has seen better 
days and possibly is reflecting 
the low morale of the hams who 
see the coming ITU meeting as 
no reason for joy. 
In addition to a vintage 

Yaesu FT-101 station, there 
was a wonderful old Collins rig. 
They also had one of the ARRL 
low-powered CW stations 
which have been developed for 
use in third world countries. 
This is on display for any 
representatives from these 
countries who might visit the 
ITU. 
The truly unfortunate aspect 

of this rig is that the whole con-
cept involved is abhorrent to 
most of the emerging nations. 
The ARRL meant well when it 
developed and backed this 
idea, trying to make it possible 
for a real low-cost personal 
ham rig to be made available 
for hams with next to zero 
budgets. The idea is fine, as 
long as you have never visited 
these countries and are ig-
norant of their situations. 
The fact is that there are few 

of the emerging nations where 
the rulers are interested in 
citizens having personal com-
munications. Most of these 
countries are shaky and the 
rulers are quite interested in 
staying in power. They know 
that if individuals are able to 
develop communications, the 
same thing could happen to 
them that the British set up 
when they permitted all those 
ZC6 hams to operate ... and 
they quickly became the com-
munications network which 
helped Israel to get started. It is 
doubtful if Israel would have 
made it without the hams. 
Remember that King Hus-

At the Paris Exposition of Microcomputing, Monika and Reinhard 
Nedela, the European Kilobaud representatives, did a brisk 
business at the KB booth. 
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sein set up ham communica-
tions even though his country 
was involved in a civil war. This 
never would have been permit-
ted on an individual basis ... 
too much chance for enemies 
to use the radios for fighting 
against the government. But 
the setting up of club stations 
for the youths gave enough 
control of the situation so there 
was no worry. The same holds 
true for most small nations — 
club stations are okay, per-
sonal communications, no 
way. Put it this way ... how 
many personal stations have 
you contacted in Russia? The 
chances are that, with very few 
exceptions, you've worked only 
club stations. 
After talking with the hams 

at the ITU and making an hour 
tape of some of the more impor-
tant aspects of the interviews 
to be played to ARMA at Atlan-
ta, we drove off to Luzern, one 
of the most beautiful of Swiss 
cities. The next day we drove on 
to Liechtenstein for lunch, a 
quick drive through Austria and 
Germany to make it four coun-
tries in one day, then back to 
Zurich. 
The next day we flew back to 

the U.S. and, after one day at 
home, grabbed our suitcases 
and were off to Atlanta for the 
ARMA meeting and the Atlanta 
Hamfest-Computerfest. 
I've covered the ARMA 

meeting pretty well. The 
hamf est was excellent, as 
usual. I had a good audience 
for my talks on computer soft-
ware and the state of microcom-
puters today, and for my talk on 
WARC and the African situa-
tion. I would appreciate getting 
a tape of the ARRL forum on 
Sunday, for I understand that, 
while most of the meeting was 
devoted to a critique of QST 
covers, just at the end Eaton 
got up and said that the manu-
facturers were going to send a 
trade mission to Africa to try 
and develop a market for ham 
gear there. I think the innuendo 
was that this would then stop 
the Africans from building 
equipment just as the industry 
has stopped building here. This 
is an old anti-manufacturer line 
from the ARRL and is a crock. 
Hams are building more than 
ever before in history; you have 
but to look at the dozens of 
pages of parts ads in 73 to 
know what the real story is, and 
then compare that with the 
parts advertising from any 
period in the past. 
It sure looks to me as if QST 

is afraid to let the manufac-
tmers get together and form an 
organization and will do what 
they can to torpedo the effort. 
The manufacturers made QST 
eat crow on their demand that 
ham gear only be sold to hams. 
and more crow is on the menu 
after the recent QST proclama-

tion that manufacturers would 
have to submit equipment for 
OST evaluation for purity of 
signals before ads can be run in 
QST. If QST would ask, the in-
dustry would probably bend 
over backwards, but no one 
likes to be commanded. 
From Atlanta, we headed for 

Anaheim and the National 
Computer Conference (NCC). 
Some 40,000 people gathered 
to see the latest in computers 
and systems, with a separate 
exhibit area for microcom-
puters. Our booth was there, in 
the Disneyland Hotel. We were 
there four days and never had 
one hour to spare to go next 
door and see Disneyland! 
The main exhibit for us was 

our new software packages. 
We're getting geared up to turn 
out about four new computer 
programs a day. These are writ-
ten by Kilobaud readers and we 
are just publishing them and 
putting them on cassettes for 
users. The response to our soft-
ware was fantastic; every 
manufacturer was enthusiastic 
and my talk at NCC on the sub-
ject was well received. 
While in town. I had dinner 

with Pete Hoover K6ZH and 
discussed the WARC situation 
with him. Though the ARRL has 
been trying to cover it up, many 
influential hams have been 
pressuring it to do something 
about the African bloc situa-
tion. The heads of the ARRL 
Foundation tried to organize a 
fund drive to help with this, but 
Baldwin cut it off and the 
officers of the Foundation re-
signed in protest, including 
Pete. Pete is the son of Herbert 
Hoover, Jr., past president of 
the ARRL, by the way. 
One of the large publishing 

firms also took us to dinner, 
wanting to buy out the maga-
zines. That's ego-gratifying to 
hear, even though I can't think 
of any reason to sell. With our 
computer software plans about 
to dwarf the magazines in 
sales, this is not a good time to 
think about selling, even if I 
was of that mind. I enjoy pub-
lishing too much to change. 
From Anaheim, we made a 

quick trip to San Francisco to 
visit Lomac and talk with John 
Peers, a most enthusiastic and 
intelligent chap. We sat down 
and found his Adam computer 
a delight to program, so much 
easier than anything else we've 
tried —a dream. From there we 
checked out some high speed 
cassette duplicating equipment 
—should cost about $200,000 
for what we need —and then off 
to dinner with Bill Godbout, 
George Morrow, and Bob 
Mullen. What a fantastic trio! 
When Godbout throws a din-

ner for friends, he does it first 
class . . complete with a flight 
in his plane for a half hour or so, 
then a long taxi ride to Mark 

The BirmingHam test was indoors tMs year in mid-May and 
brought a nice turnout. About half of the displays were in the flea 
market area, seen here. 

West for dinner. All three of 
them are so full of ideas that 
even a few minutes with them 
is exhilirating. One of the 
delights of both the ham and 
computer business is that talk-
ing business is fun. We talked 
over new product ideas, adver-
tising approaches, possible 
ways for the market to go, the 

impact of various new systems, 
and before we knew it, the 
restaurant was closing and we 
had to come back to the real 
world. 
Tf-e next morning, Sherry and 

I headed for Los Angeles, then 
on to Atlanta for a short ap-
pointment there, staying for the 
first time at the Omni. You can 

Though a good part of the trade exhibit area was occupied with 
ham stores, there were a few manufacturers such as Ten-Tec, 
Kenwood, etc., seen here. 
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bet I'll be getting to the Atlanta 
Omni as often as I can. It's no 
wonder that Underground 
Atlanta has been hurting. They 
have the same type of enter-
tainment in the Omni. but 
without the junk. We're both 
Frogurt fans and, sure enough, 
the Omni had a Frogurt stand 
. and several restaurants ... 

and a fudge store (why does 
one pound of fudge help me put 
on five pounds of weight?) ... 
love their orange fudge ... a 
McDonald's (I like their break-
fasts) ... etc. 
The next morning we were off 

again to Puerto Rico. We only 
had a couple hours between 
planes, so we caught a taxi to 
town and went to El Morro, the 
fort commanding the entrance 
to the harbor. Then we flew 
down to Martinique for three 
days of rest and recuperation. 
Again we were on an Eastern 
special fare tour which costs 
less than the round trip to 
California. The islands are 
packed all summer as a result 
of this new Eastern fare... 
what a great idea that turned 
out to be ... and the Eastern 
planes are packed, too. 
Martinique is beautiful, but 

there must be a rule against the 
natives smiling. Everywhere we 
went, the natives were dour. In 
the restaurants, they did their 
job but cast gloom everywhere 
they went. The prices in Mar-
tinique, like St. Martin and 
Paris, were horrendous. Four 
dollars for a breakfast with two 
cups of coffee and a couple 
rolls, a pat of butter, and a dab 
of  jam.  It sure  makes 
McDonald's look good. At least 
in Paris, you could go to 
McDonald's . . . two of them on 
the Champs-Elysees. 
As usual, I had ordered a 

Budget rental car to be waiting 
for me. I had a bit of a hassle 
getting the car, and then when I 
started to drive off, I found it 
was almost out of gas! Ugh. We 
had about two francs of French 
money, so I had to pay for gas 
with American money, it being 
Sunday night and there being 
no banks open. The gas station 
ripped me off for half the 
regular exchange rate, bless 
'em. 
The hotel was about 20 miles 

from the airport and the route 
signs were minimal, so I drove 
through the blackest night I've 
seen in a long time, nursing a 
very crummy Fiat car along. 
The light switch panel was 
hanging out of the dashboard 
by its wires, and the rest of the 
car was not in much better 
shape. Just as we got to one of 
the darkest places, a tire let 
loose. I was still dressed in nice 
clothes, the temperature was 
around 85°, and I had not the 
slightest idea where to find the 
spare tire, the jack, or the tools. 
Luckily, I had a flashlight 

with me. Am I glad I carry that! 
It's part of my kit ... camera, 
spare lens, film, cassette 
recorder, battery, and a couple 
games to play on planes, such 
as Boggle and Cribbage. Also 
the flashlight. I found the tool 
kit, but the jack was a bit more 
difficult to locate ... finally 
found it up under the front 
hood, along with the spare tire. 
The spare looked as if it would 
give out shortly, too. 
Much to my amazement, a 

native stopped his car and of-
fered to help. I was organized 
by this time, but he did help out 
and gave confidence. We got 
the tire changed in short order 
and I continued on to the hotel. 
The next morning, I dis-

covered a Budget office right 
across from the hotel, so I went 
on over and asked them to fix 
the tire. No, I'd have to take the 
car back to the airport where I 
rented it. I looked at the spare, 
which never would have made it 
that far, and got up a head of 
steam. I got out my camera and 
took a picture of the spare tire, 
the car, and then tried to take a 
picture of the gal who was giv-
ing me the hard time. This 
changed things. She wanted to 
know what the pictures were 
for and I announced that I was a 
journalist and knew when I had 
the makings of a story. She 
quickly pointed to another 
nearby car and said I could ex-
change my jalopy for that one, 
even though it should rent for 
more. It was a slightly better 
Fiat. so I said okay. I hate hav-
ing to rattle my magazine at 
people, but dammit, I sure don't 
like being victimized. 
Something similar happened 

the next day. Eastern had 
included a prepaid tour of 
Martinique in our fare. I 
checked with the hotel and 
asked about it. They pointed 
across the street to a tour of-
fice. I went there and asked 
about the tour, showing them 
my coupons. They set it up for 
the next morning. 
Sherry and I arrived for the 

tour on time, got into the taxi 
provided, and we set off. The 
driver went about a quarter mile 
and stopped, asking what we 
wanted to see. I said we were 
supposed to get a tour of Mar-
tinique and he said, oh no, that 
those tours left only from the 
capital, Fort de France, and 
that we should have taken the 
ferry across the bay and met 
him there. Oh. he could drive us 
up to Fort de France, but that 
would be $14 extra. Beginning 
to suspect foul play, I asked to 
be returned to the tour office. 
At the office, I went back over 

the scenario and asked why I 
had suddenly been presented 
with a bill for $14 for a tour 
which was supposedly prepaid. 
They suddenly had trouble 
speaking English ... perhaps 

something could be arranged 
for tomorrow from Fort de 
France, they suggested? I said 
no, we're going to Dallas tomor-
row. I said that this had all the 
appearance of taking advan-
tage of tourists and, as a jour-
nalist, I found this most 
fascinating. They then decided 
that the taxi would take us on 
the tour of the island without 
our paying the $14. I'd lost a lot 
of interest in the deal, but even-
tually they wheedled me into 
going. I'm glad I did, for it was a 
fantastic drive, even though the 
driver sulked the whole time. 
If you have a chance to get to 

Martinique, I would recom-
mend that you be sure to take 
this drive up through the rain 
forest and back down the 
coast, stopping off at St. Pierre, 
which used to be the capital of 
the island. We did see one inter-
esting thing during the trip in 
addition to the fantastic beau-
ty, and that was an old jalopy 
stopped at a bend in the road 
where a pipe came out of the 
side of a hill. Two people were 
there filling some plastic bot-
tles with water. We could see 
the blue and orange labels on 
the bottles and I said I'd bet 
that they were going to sell the 
water. 
That evening, back at the 

hotel, Sherry ordered her usual 
Perrier water . .. all out, but we 
have some good local mineral 
water. They brought out one of 
the same bottles we'd seen be-
ing filled. It tasted exactly like 
water. Quite a business at $1 a 
bottle. 
There were three restaurants 

right next to our hotel, the Del 
La Marina, one Chinese and 
two French. On the mineral 
water episode evening, we 
picked the Brasserie Res-
taurant and presented our-
selves for dinner. The woman 
seating people ignored us for a 
while and then pointed across 
the room at an empty table and 
went on about other business. 
After fifteen minutes, a 
waitress stopped and asked 
what we wanted to drink. This 
resulted in the Martinique 
water bottle. A half hour later, 
we still had had no further at-
tention, not even any bread. We 
gave up and left, going next 
door to another restaurant 
where we were served prompt-
ly, if unsmilingly. What a bunch 
of unhappy people! 
The hotel room was spartan, 

but comfortable, and had a 
kitchenette, complete with 
refrigerator. And right next 
door was a small grocery store, 
so we enjoyed bananas, 
coconuts, ripe pineapples, 
cheese, and lots of Perrier 
water. 
Since we only had a three-

day visit sandwiched in be-
tween shows, I didn't take a rig 
along. Licenses are not diffi-

cult to get there and I think the 
next trip will see a rig under one 
arm. 

DALLAS 

Eastern picked us up on 
schedule, stopped by St. Martin 
for a few more passengers, and 
then took us to San Juan for a 
plane change. We had to go 
through a customs inspection 
here and that was frustrating. 
We had two hours between 
planes and we spent one solid 
hour on line at customs, 
watching a woman go through 
every square inch of every 
piece of luggage of every per-
son on the line. It seemed to 
take forever. 
Since we had bought abso-

lutely nothing, not even a 
postcard. she was a little 
speedier in going through our 
six pieces of luggage. Martin-
ique prices are not much dif-
ferent from Paris prices, an 
effective economy measure for 
us. I needed shoes badly, but at 
$75 a pair for $25 shoes? 
Phooey. 
The Eastern route from San 

Juan to Dallas went to Miami, 
Atlanta, and then Dallas. 
Naturally, the plane broke in 
Miami and our flight would be 
delayed an hour. We had a one-
hour wait at Atlanta scheduled, 
so this meant we would lose 
that connection. A little look at 
the flight schedule showed a 
plane leaving later going direct 
to Dallas from Miami, arriving a 
few minutes after our originally 
scheduled flight. We changed 
... and hoped for the best on 
the luggage. 
The best was not to be. 
An hour after we arrived in 

Dallas, a plane came in bring-
ing two of my three bags. The 
third bag was located a couple 
days later, having detoured to 
Chicago for some obscure rea-
son. Naturally this was the bag 
with my clothes, so I had to 
rush out and buy a new suit to 
use at the show. I was sched-
uled for two performances, one 
on computer software and the 
other on WARC. 
We'd shipped a couple of 

suitcases and four boxes of 
stuff from Los Angeles to 
Dallas, hoping to pass up tak-
ing all that to Martinique. The 
suitcases were waiting for us 
(with subscription blanks), but 
no boxes. Eventually, we did 
find three of the four boxes 
... they'd been shipped to 
Atlanta ... and got them back 
in time for the show. Between 
the boxes and the missing suit-
case, we spent many hours and 
bucks on phone calls. 

RENTAL CAR RIPOFF? 
Budget pulled a stunt on me 

at Atlanta that bugged me. I've 
been using 'em for years and 

Continued on page 162 
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• Concord: PO Box 893/Concord NH 03301/224-9961 
• Nashua: 3 Progress Ave./Nashua NH 03060/882-2761 
• Portsmouth: 100 Coakley Rd /Portsmouth NH 03801/431-5570 

Germania in 
Amateur 
Supply. 
Inc. G-12 

MEMPHIS, TENNESSEE 

NO MONKEY BUSINESS! 
(A) 
(B) 
(C) 
(D) 

Complete Service Facilities 
Good Deals on most Brands 
Shipping within 24 Hours 
All inquiries handled by Active Hams with 
over 20 years experience in ham radio 

CALL TOLL FREE 

1-800-238-6168 
IN TENNESSEE, CALL 901-452-4276 

MONDAY — SATURDAY 8:30.5:30 
FOR YOUR SPECIAL. 

Write: 3202 Summer Ave., Memphis, Tennessee 38112 

Remember our 
45th 

Anniversary 
OPEN HOUSE and TRADE SHOW 

Two days —Sept. 15 & 16 1978 
Hours: 9 AM to 4:30 PM 

OPEN HOUSE AT EVANS 
Rt. 3A Bow Junction 

TRADE SHOW AT N.H. HWY HOTEL 
Exit 14 off I-93 —Shuttle Bus Service— 

Parking at Hwy Hotel 

FREQUENCY COUNTERS 
BY POPULAR DE MAND — we are continuing to offer with 

any purchase of $99 or more from ad or flyer, a 
GI  Fairchild Clock  M odule  FCS-8100A (suggested 

Lf retail price of $20). 

HAL-1110111X 

  --3 ;11 • 

look at these Summer Specials 
CO MPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO 
MAKE YOUR COUNTER COMPLETE, HAL-800A 7-DIGIT COUNTER WITH FRE 
OUENCY RANGE OF ZERO TO 600 MHz. FEATURES TWO INPUTS: ONE FOR 
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO 
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 
SEC GATE AVAILABLE. ACCURACY ± G01 %, UTILIZES 10-MHz CRYSTAL 5 
PPM. 
COMPLETE KIT  p m r   S129 

HAL-300A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION. TIME BASE IS 1.0 SEC 
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY 
± .001 %, UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT  _pc <   $1 
HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO5009 
MHz OR BETTER. AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON 
DEMAND. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND 
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX 
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 1.0 
SEC AND .1 SEC TIME GATES. ACCURACY ± .001 %. UTILIZES 10-MH7 
CRYSTAL 5 PPM. 
COMPLETE KIT  per   $109 
ATTENTION RADIO CLUBS For club or group projects, request FREE infor 
mation about our DISCOUNTS on any of the HAL-TRONIX kits. Discounts range 
from 10-25%, depending upon the quantity needed. 
We are experienced in supplying kits in volume quantities to schools 
laboratories. Clubs, and common-interest groups. Nobody beats HAL-TRONIX 
quality and price. Just try us and see for yourself. 

I Li E 9 HE 
• ow . I•af • CANAVII. 

neW 
fr'veq4 

FRO M 
HAL-TRONIX 

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new !Cm 7206 
chip. Provides both VISUAL AND AUDIO indications! Comes with its own two-
tone anodized aluminum cabinet. Measures only 2 3/4 x 3 3/4". Complete with 
Touch-Tone pad, board, crystal, chip and all necessary components to finish 
the kit. 
PRICED AT  S29.95 
For those who wish to mount the encoder in a hand-held unit, the PC board 
measures only 9/16" x 1 3/4". This partial kit with PC board, crystal, chip and 
components. 
PRICED AT  $1495 

PRE-SCALER KITS 
HAL 300 PRE  $19.95 

$29.95 

HAL 600 rRE  $34.95 

$39.95 

ore-drilled G10 board and all components) 
HAL 300 A PRE   

(Same as above with preamp) 

(Pre-drilled G10 board and all components) 
HAL 600 A PRE   

(Same as above but with pr•?..ampi 

SPECIAL OFFER — While they last 
FN D-70 Common cathode readouts direct replacement for 
the FND-359 same pin-out. 

10 units (.40c)—  10/  4.00 
100 units (.35)— 100/ 35.00 
500 units (.30e)— 500/150.00 
1000 units (.25C)-1000/250.00 

' HAL  HAROLD C NOWLAND 

W8ZXH 

HAL-TRONIX H24 

P. O. BOX 1101 
SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 

SHIPPING INFORMATION 
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN 
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING 

,t CHARGES. SEND SASE FOR FREE FLYER. 
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Buddy, 
Ya Got A Match? 
build one L of a matcher 

William Vissers K4KI 
1245 S. Orlando Ave. 
Cocoa Beach FL 32931 

A lthough the L-network 
is theoretically capable 

of matching any two imped-
ances, many amateurs have 
encountered problems in its 
use. The difficulties are often 
twofold. The first is a failure 
to fully appreciate exactly 
how the network wants to 
work for various load condi-
tions. And, secondly, the size 
of the variable capacitor re-
quired often reaches values 
that are generally unobtain-
able. However, both of these 
problems are very easily over-
come. The first can be sur-
mounted by a fundamental 
review of matching principles. 
And the second obstacle can 
be readily overcome by a 
simple design change that 
allows a small variable capaci-
tor to be used where formerly 
a large one would have been 
required. 
An  experimental  bread-

board unit has been success-
fully used here at K4KI. It 
was economical and simple to 

build and also is easy to use. 
The basic L-unit, a simple 
switching circuit, and a small 
fixed inductance allow full 
matching capability to be 
readily realized on all bands 
from 10 through 80 meters. 

Mathematics 

Unfortunately, I'm going 
to have to keep the mathe-
matics really simple because 
of something that happened 
to me many years ago at the 
little two-room school where 
I started my education. One 
day, the teacher asked me, 
"Willie, if I take three apples 
from eight apples, how many 
apples do  I have?" Well, 
naturally, I told her that, if 
she took three apples, she'd 
have three apples. The ex-
pression on her face somehow 
indicated that this wasn't the 
answer she expected. So she 
started to explain that when 
she  said  she took three 
apples, she really didn't have 
three apples, but, just as we 
were getting into it, the recess 
bell rang. Well, when we got 
back to our math class the 
next day, our teacher must 
have forgotten all about it, as 
she didn't ask me again, and 
that's why I never did get 

into higher math. But the 
lack of it has actually been a 
blessing,  because it really 
helps you understand things 
by keeping them simple. And 
you'll  be  surprised  how 
simple the understanding of 
the L matching unit really is. 

The Basic L- Unit 

The easiest way to under-
stand the basic L-unit will be 
by the calculation of an 
actual  numerical  example, 
combined with a set of tables 
that show network values and 
configurations for a range of 
loads  representative  of 
various antenna impedances. 
I'll start by calculating net-
work  values  required  to 
match a pure resistive load to 
the transmitter. And then 
later, I'll make the load a 
combination of resistance and 
reactance. Finally, I'll show 
how, with the addition of a 
small fixed inductance, you 
can reduce the size of the 
variable capacitor required. 
As almost all transmitters 

nowadays have a fifty-Ohm 
output, I'll use that as a basic' 
reference. For the numerical 
example, let's say the load is 
thirty Ohms of resistance. 
You can say that you are 

matching the high fifty-Ohm 
output resistance of the trans-
mitter to a low resistance, 
which means you are match-
ing from high to low. This 
concept is important, as the 
basic equations are given in 
terms of high and low. The 
transmitter, the L-network, 
and the 30-Ohm load are 
shown in Fig. 1. The network 
is made up of a series and a 
shunt arm. For matching a 
resistive output to a resistive 
load, one of the arms has to 
be inductive, while the other 
arm has to be capacitive. The 
equations used for calculating 
the reactance of the series 
and shunt arms when the load 
is a pure resistance are as 
follows: 

X in Ohms of series arm = 
/(low) (high - low) 

X in Ohms of shunt arm =  
(high) V(low)/(high - low) 

Substituting in the numeri-
cal values, we obtain:  
X series = V(30)(50 - 30) 
= V61:1 = 24.5 Ohms 

X shunt =   
(50) V(30)/(50 - 30) 
= 50 "N,/= 61.2 Ohms. 

As you will, for purposes 
of illustration, want to add or 

152 



SERIES 
ARM •, .10244; A) •124.5 

I.04sH 

-124.5 
1732 pr 

11  

TRANSMITTER 

500 OUTPUT 5011 -P 

>a   

Fig. 1. 

subtract reactances and also 
show whether a reactance is 
inductive or capacitive, you 
can use the standard notation 
that inductive reactance is +j 
and capacitive reactance is -j. 
So Fig. 1 shows the induc-

tive reactance as -11 24.5 
Ohms and the capacitive reac-
tance as -j 61.2 Ohms. With 
these values, you would find 
that the impedance looking in 
at terminals A and B is 
exactly 50 Ohms resistance. 
There is, however, one 

other thing to do, and that is 
to translate the values of reac-
tance into actual values of 
inductance and capacitance. 
In the two following equa-
tions, the term frequency will 
occur, so I chose the value of 
3.75 MHz, the center of the 
80 meter band, as the refer-
ence for all further work. 
Naturally,  the  values  of 
inductance and capacitance 
can be calculated for any 
frequency desired. 

-  1,000,000   

CPF   (2 ff)(FMHz)(Xc) 

1,000,000 
(2)(3.1 41 6)(3.75)(61.2) 

LuH = 
(2 /r)(FmHz) 

24.5   
(2)(3.141 6)(3.75) 

= 1.04 microhenries 

At this point, it would be 
well to ask why the configur-
ation of Fig. 1 was used in 
the L-network. It can best be 
understood  by looking at 
Table 1(b) and again calcu-
lating the values of X1 and 
Xc and then finding the 
actual values of L and C. The 
values of shunt and series 
reactance  have  the  same 
numerical  values  as pre-
viously.  However,  if you 

= 693 picofarads 

X1 

SHUNT 
ARM 

-161.23  9 F  

calculate the values of L and 
C in Table 1(b), you find 
them to be LuH = 2.6 micro-
henries, and CpF  =  1732 
picofarads. The values are 
shown in Table 1(b), also. It 
is seen that the configuration 
of Table 1(a) is most desir-
able, as you require only 693 
picofarads, as compared to 
1 732 picofarads, as in Table 
1(b). It should be noted that 
either configuration will give 
a 50-Ohm match to the trans-
mitter. Switch SW2 will allow 
either configuration to be 
selected as desired in the final 
circuit. 

Complex Impedance Loads 

Now that the values of the 
network for a resistive load of 
30 Ohms have been calcu-
lated, let's assume that the 
load has changed to the one 
shown in Fig. 2. Here, the 
resistance is still 30 Ohms, 
but there is also a capacitive 
reactance of -j 50 Ohms. If 
you look at Fig. 2, you see 
that the shunt capacity is still 
693 picofarads. And you also 
see that the +j 24.5 Ohms is 
still used. These values just 
mentioned are basic in match-
ing to the 30 Ohms of resis-
tance. But, if somehow you 
could add an additional reac-
tance of +j 50 Ohms in 
the series arm, it could be 
used to cancel out the -j 50 
Ohms in the load. And you 
see that the total inductive 
reactance needed in the series 
arm is nothing more than (-1 
24.5) + (+j 50), which equals 
+j 74.5 Ohms. This total 
inductance calculates out to 
be 3.16 microhenries.  As 
these two inductances can be 
combined into one, the final 
network will be that shown in 
Table 1(d). So you see that 
the L-network can be used to 
match a complex impedance. 
Now knowing the basics of 

300 
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Table 1. Fifty Ohms to low-impedance loads. 

calculating the values of the 
L-unit, it would be possible 
to further calculate the values 
of the series and shunt arms 
for quite a variety of loads. 
But let's not do this for 
several reasons. First, very 
few amateurs actually have rf 
bridges that let them know 
their exact values of resis-
tance and reactance of their 
antenna. Secondly, as you 
already understand the basics 
of the calculations involved, 
and, as a picture is worth a 
thousand math symbols, it 
was believed that a set of 
tables showing values of reac-
tances, capacity, and induc-
tance for a range of loads 
generally encountered would 
be preferable to a lot of 
additional math. And, lastly, 
by seeing the actual values of 
inductance and capacity re-
quired, it will be easy to 
understand why the switches 
in the final circuit are needed 
to obtain the most desired 
configuration.  The calcula-
tions used in making up the 
charts were based upon the 
basic equations for matching 

30 

30 

into a resistive load plus 
simple  series-parallel  equa-
tions when the loads shown 
are complex impedances. 
Table 2 shows that you 

can also match the trans-
mitter into a higher imped-
ance than 50 Ohms. But, in 
that case, the series arm of 
the network is on the trans-
mitting side rather than the 
load side of the circuit. This 
transformation  is readily 
made by switch SW1 of the 
final circuit. 

Canceling Capacitive Reac-
tance 

If you inspect the tables, 
you find that the value of 
capacitance needed using the 
most desirable configurations 
to match the range of loads is 
693 picofarads. Well, this is 
sure a good-sized capacitor, 
and that kind is about as 
scarce as hen's teeth and 
twice as expensive. This value 
of capacitance is equivalent 
to a reactance of -j 61.2 
Ohms, and you need this 
value of reactance to obtain a 
proper match. Is there any 

4,124.5  •150 
1.04sH  2.120.1 

 ̂ CANCEL 
REACTANCES 

LOAD 

30 

T_,50 

Fig. 2. The total inductance in the series arm is 1.04 uH + 2.12 
uH = 3.16 uH. The total reactance in the series arm is +j 74.5 
Ohms. 
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A) 
.195.4 
I.5pH 

-05.4 

I199pF 200pF 
-1212.2 

Boa —. 

C) 
-160.4 

702 BF 

El 
•160.4 
2.56pH 

•  

-̀4 ,  

•161.2 
2.6pH 

F -160 

75 

[75 

-i61.2 
75 

.00 

• 

•  

1•}106 
4.5pH 

EV 
•160.4 
2.56pH 

;4); 

75 

75 

j 60 

F) 
-160.4 
702pF 

1.1301 
12.13 H 

Table 2 Fifty Ohms to high-impedance loads. 

other way to obtain a reac-
tance of -j 61.2 Ohms with-
out using such a large capaci-
tor? Sure, and a bit of math 
no more difficult than sub-
traction will show you how 
to do it. Well, actually a bit 
of subtraction plus a small 
fixed inductance. And it's so 
easy that, at times, I feel a bit 
guilty at fooling the L-net-
work that way, but it works 
and saves buying an expensive 
large capacitor where a small 
one will do the job. 
Assume you only have a 

200-picofarad variable avail-
able to use in the matching 
unit. Using the equation for 
reactance, you find that: 

X200 pF = 

1,000,000 

(2)(3.1 41 6)(3.75)(200) 

INDUCTIVE 
GROUND 

175  

4.160 

= -j 212.2 Ohms. 

Now, if you put an induc-
tive reactance of +j 151 Ohms 
in series with the 200-pico-
farad capacitor with a reac-
tance of -j 212.2, you will 
find the net result is -j 61.2 
Ohms. This is the exact reac-
tance needed for the series 
arm when a 693 pF capacitor 
is required. The value of fixed 
inductance is calculated as: 

Lfixed uH = 

1 51 
(2)(3.141 6)(3.75) 

= 6.4 microhenries. 

So a little bit of "magical 
math" shows that, by using a 
fixed  inductance in series 
with the 200-picofarad ca-
pacitor, you make the circuit 

LOW-Z 

-161.211 

Y. 

693pF T-161.2 

EOLIALS -161.20 

VARIABLE 
INDUCTOR 
0-12 H 

200pF 
VARIABLE 

FIXED 
INDUCTOR 
6.4pH 

Fig. 3. L-matching unit. 

actually think that you have a 
693-picofarad  capacitor  in 
the circuit. There is no longer 
the need to wistfully wish for 
a large expensive variable 
capacitor  when  a small 
readily available one will do 
the trick. The basic matching 
circuit described is shown in 
Fig. 3. 

The Final Circuit 

The completed circuit is 
shown in Fig. 4. As the 
amount of capacity required 
becomes less with an increase 
in frequency, it was found 
that the fixed inductance was 
not required on the 10, 1 5, 
and 20 meter bands and 
should be shorted out. As the 
amount of fixed inductance 
required is less on 40 meters 
than on 80 meters, a tap is 
used on the coil to reduce the 
inductance.  All  of  these 
necessary switching functions 
are accomplished with switch 
SW3, a DPST with a capa-
bility of being left in the 
center position when the unit 
is used on 80m. 

J2 

ANTENNA 

Fig. 4. Low-capacity L-type antenna matching network. Li — 0-12 uH rotary inductor; L2 — 
11 turns #12 enamel, space-wound 2-5I8-inch diameter, 1-314-inch long, tapped at the 4th turn, 
fixed inductor; C — 0-200 pF variable capacitor; SW!, SW2 — DPDT toggle switch; SW3 — 
DPST toggle switch with center-open position; 11, 12 — coaxial connector, chassis type. 

6.4pH 
4.1151 
FIXED INDUCTOR 

Switch SW1 reverses the 
input and output as required 
to match into a high or low 
impedance.  Switch  SW2 
allows the inductive reactance 
and capacative reactance to 
be switched from series to 
shunt to effect a proper 
match, as needed. 
Although the network was 

designed to provide maxi-
mum flexibility, my personal 
experience has been that, in 
many cases, the feedline can 
be adjusted for a 1:1 swr over 
an entire band without any 
switching at all being neces-
sary. However, this depends 
upon the characteristics of 
the antenna being used. My 
design uses a 200-picofarad 
variable donated by K4YS, 
our president of the Indian 
River Amateur Radio Club, 
who was very much inter-
ested in the project. But, if a 
larger-sized capacitor is avail-
able, it can be used. In that 
case, you may want to make 
the  fixed  coil  somewhat 
smaller. The 0-12 uH variable 
rotary inductor was picked 
up at a ham convention. 
Apparently, it came out of a 
piece of surplus equipment 
(probably a BC375 or 191 
tuning unit). 
There is no reason why a 

tapped coil with a rotary 
switch could not be used 
instead of the variable rotary 
inductor I used. The rotary 
inductor does have an advan-
tage in that the exact reac-
tance can be cranked in as 
desired. However, a properly 
designed tapped coil instead 
will allow you to get your swr 
down to a low level. In build-
ing the unit, the general pre-
caution of keeping leads short 
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is to be observed. But this is 
not difficult to do. By placing 
switch  SW1  between  the 
input and output coax con-
nectors, the leads can be kept 
quite short. Proper placement 
of the other two switches will 
keep the remaining leads to a 
reasonable length. There were 
no current loops observed 
caused by stray capacity. A 
bit of experimenting with the 
size of the fixed coil may be 
desirable to insure the best 
tuning  for  the  variable 
capacitor you use. 

There are undoubtedly a 
number of purists who will 
throw up  their hands in 
horror for whatever variety of 
reasons they may conjure up. 
It will be found that because 
the 200-picofarad capacitor 
actually thinks it's a 693-
picofarad one, that the tuning 
may be a bit sharper, but that 
is no problem at all. It can be 
argued that the rf voltage 
across  the  200-picofarad 
capacitor will be a bit higher 
than that of the capacitor in a 
conventional network. This is 

true, but I have been unable 
to induce any kind of arcing 
across the capacitor plates, no 
matter how much I twiddle 
the knobs. It can also be said 
that, if the fixed inductance 
is large enough, it will be 
possible to develop a series 
resonant  circuit with  the 
fixed inductance and capaci-
tor. This is true, but you just 
don't make the coil that 
large. 
Although I was able to 

obtain the parts for the unit 
rather inexpensively, even if 

DO VET R O N 
M PC-1000C 
Multipath Correction 
In-Band Diversity & 
AFSK Tone Keyer 

Amateur Net: $545.00 

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000 
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutral 
loop keyer (20 to 60 m1). Both EIA and MIL FSK outputs are provided for direct 
interface to microprocessor and video terminal peripherals. 

MPC-1000CR 
Signal Regeneration & 
Speed Conversion 

Amateur Net: $645.00 

A front panel switch permits internal TSR-200 Signal Regenerator-Speed convert-
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All 
incoming and outgoing signals are regenerated to less than 0.5 % bias distortion. 
Also available with DIGITAL Autostart (TSR-200D): Amateur Net: $695.00 

M PC-1000R/-
TSR-500 
Dual UART Regeneration, 
Speed Conversion, 200 
Char. Memory, Word Cor-
rection & DIGITAL 
Autostart 

Amateur Net: $895.00* 

The MPC-1000R TSR-500 provides Preloading and Recirculation of the 200 character 
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character 
Rate, Tee Dee Inhibit, Blank LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a 
Character Recognition Speed Determination DIGITAL (DAS-100) Autostart mode. 

*The MPC-1000R is also available without a TSR assembly and functions as a MPC-
1000C with a Triple Tone-Pair AFSK Tone Keyer. This "Basic-R" permits future ex-
pansion with a TSR-100, TSR-200, TSR-200D or TSR-500 by simply lifting the lid 
and plugging in the appropriate TSR assembly: Amateur Net (Basic-R): $595.00 

Your QSL will bring complete specifications, or call: 213-682-3705. 

023 627 FREMONT AVENUE 

(P. 0. BOX 267) 
Oinil ETAPCPAI SOUTH PASADENA, CA. 91030 

new components are used, 
the price will still be quite 
low. 
A lot of the fun was in 

developing the method used 
and generating the tables in 
which an easy quick under-
standing of how the basic 
L-unit works can be obtained. 
The knowledge of how the 
L-unit works is a valuable 
addition to any amateur's 
technical store of informa-
tion. And so a bit of "magical 
math" proved to be a lot of 
fun and practical, too. • 

FOR THE HAM 
A BELT BUCKLE 

rIOM The cmionno su m a: 

FOR 
APPROX,  SIZE 2i  x 31 INCHES 
CAST IN SOLID BRONZE 
ENGRAVED W1771 CARE 

This buckle can be yours for only 
$12.50, plus $1.00 for postage. 

COLORADO SILVER CO., DEPT. H 
P.O.BOX 1755, ASPEN, CO. 81611 

COLO.  RES.  .DD  3% 

C63 

DIP RELAY 

SPST 5 vDC coil. Contacts  ' 
10 VA at 5A $1.00 ea. 

8 CONDUCTOR CORD 
b•2 feet long, extra flexible with strain relief 
at one end. '.,, OD. 50c ea., 10/$4.00 

COMPUTER GRADE LYTICS 
1000 Mfd 50 vDC  $ .85 
2000 Mfd 50 vDC  1.25 
8000 Mfd 25 vDC  $2.25 / 

23000 Mfd 15 vDC  2.50 

MOLEX IC  
SOCKET PINS 

, . . 80C/100 $7.50/1000  til 

All merchandise 100% guaranteed. Please 
include postage with your order. 

Write for FREE Catalogue. CHICAGOLAND-
Our Store Open Daily at 10:00 A.M. 

R.W. ELECTRONICS, INC. 
3203 North Western Avenu, 
Chicag, Illinois 60618 

3122482480 
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When you think of areLT , 
KENWOOD ... Call 

1-800-633-3410 
•.• I s   

0040 601) 

1_11.1  KAI 
KEN WOOD TS-700SP 
all mode 2m transceiver 
Includes SSB, CW, FM, AM, 
Semi-break-in CW.  Features: 
• Sidetone monitor • Digital 
frequency readout • Receiver 
preamp and ± 600 KHz repeater 
offset operation within all 2m 
repeater subbands including the 
new 144.5-145.5 MHz subband 
• 10 watts RF output complete 
with AC & DC power supply. 

729.00 list. Call for quote 

KENWOOD MC-50 
desk microphone 
The MC-50 dynamic mike has 
been designed expressly for 
amateur  radio  operation. • 
Complete with PTT & LOCK 
switches • Easy  conversion 
from HI to LOW impedance 
• Unidirectional • Mike plug on 
coil cord for instant hook-up to 
any Kenwood rig. 
39.50 list Call for quote. 

KEN WOOD 
R-599D receiver 
The most complete receiver ever 
offered. It is entirely solid-state, 
reliable and compact. • Full 
coverage: 10 thru 160 meters, 
plus WWV and CB bands • 
Highly stable VFO and oscillator 
for 5 fixed channels • Crystal 
filters  are  built in • Noise 
blanker • Squelch circuit, and 
more. 

499.00 list Call for quote 

KEN WOOD 
TS-820S transceiver 
The NEW Kenwood TS-820S 
features  a factory  installed 
digital frequency readout. • 160 
thru 10 meter coverage • Inte-
gral IF shift • RF speech pro-
cessor •VOX • Noise blanker 
• PLL • Built-in  25  KHz 
calibrator • CW side tone & 
semi-break-in • IF OUT, RTTY, 
& XVTR • Phone patch IN and 
OUT terminals. 

1098.00 list. Call for quote. 

KEN WOOD 
T-599D transmitter 
T-599D is solid-state, except for 
driver and final stages • Fre-
quency range is 3.5 to 29.7 MHz 
• Modes: CW, LSB, USB, AM 
and FM • Input power — SSB: 
200 watts PEP, CW: 160 watts, 
AM: 80 watts • Highly stable 
VFO • 8-pole crystal filter and 
more. 
499.00 list Call for quote 

KENWOOD TR-7400A 
2m FM transceiver 
Features. • CTCS provisions, 
encode and decode • 25 watt 
Output RF • Solid-state final 
stage • LED readout • PLL 
gives 800 discrete channels 
• Repeater offset circuit • PLL 
unlock  protection  circuit • 
MOS FET. 

399.00 list Call for quote 

Remember, you can call TOLL FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 

VISA Longs Electronics 
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 
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When you think of R>40 
YAESU  Call  -*2 

1-800-633-3410 

11 

YAESU FL-2100B 
linear amplifier 
The FL-2100B has. • 1200 W 
PEP • Input on 80-10 meters 
• Primary voltage change 117 to 
234 VAC • Dual meters for plate 
current voltage • Adj. SWR 
meter • Individually tuned input 
coils on each band • Drive 
requirement: 30 to 100 W. 

529.00 list. Call for quote. 

1111 

YAESU SP-101PB 
speaker/phone patch 
The SP-101PB features: • A 
shaped response speaker from 
300 to 3000 Hz • Built-in hybrid 
phone path with individual gain 
controls • VU meter. Full VOX 
operation • Receiver input im-
pedance: 4 or 600 ohm • Output 
impedance: 600 ohm or high 
impedance. 

67.00 Call for yours today. 

YAESU FRG-7000 
general coverage 
receiver 
Triple-conversion superhet 
receiver • All solid-state • Digi-
tal frequency display • 24 hr. 
digital clock for local and GMT 
time • Receives 0.25 MHz-29.9 
MHz • Built-in  AC  power 
supply • Plug in circuit boards 

YAESU YH-55 
Headphone set 
Comes equipped with a soft pad 
for long hours of listening with 
maximum comfort. Compatible 
with all Yaesu equipment  8 
ohms impedance. 

15.00 Call for yours today 

CZ 

YAESU FT-7 
HF transceiver 
The NEW FT-7 features: • Fre-
quency coverage: 10 thru 80 
meters • Sensitivity: 0.5 micro 
volts for S/N 20 dB • Emis-
sions: LSB, USB, CW • Input 
power: 20 watts DC • Com-
pletely solid-state, single knob 
tune-up • 100 KHz calibrator 
built-in • Semi-break-in with 
sidetone • Receiver offset 
tuning • Extremely compact for 
installation under dashboard. 

549.00 list. Call for quote 

YAESU  - 
FP-4 power supply 
The FP-4 is cesigned for base 
station opera•ion of the FT-7. 
FT-227R or similar transceivers. 
Provides a DC output of 13.8 
volts at 4 amps. Also features 
overload & short-circuit protec-
tion threshold of 5 amps. 

49.95 list Call for yours today 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-900-292-8668 in 

Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 

VISA Long's Electronics L9 
master chimp 

a 

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS, 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 
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When you think of  - 
DENTRON ... Call 

1-800-633-3410 

DENTRON MT-3000A 
antenna tuner 
The MT-3000A is Dentron's 
ultimate tuner". Tunes 3 coax, 
random wire and balanced feed 
system, just select the one. 
Handles in excess of 3KW PEP 
• Built-in 50 ohm - 250W dummy 
load • Dual watt meters • 3 
core heavy-duty Balun. 

349.50 list. Call for quote. 

DENTRON 160-10AT 
super tuner 
Balanced  line,  coax  cable, 
random, or long wire antennas, 
the 160-10AT will match it — 160 
thru 10 meters • Continuous 
tuning, 1.8-30 mc • 3 inputs 
• Handles 500 watts DC, 1000 
watts PEP • Heavy duty, 2-core 
Balun (31/2" dia. x 3" H) • 
Tapped inductor #12 ga. wire. 

129.50 list. Call for quote. 

DENTRON MT-2000A 
antenna tuner 
An economical, full power tuner 
designed to handle virtually any 
type  of antenna.  Features: • 
Continuous tuning 1.9 to 30 
MHz • Handles a full 3 KW PEP 
• Front panel coax bypass 
switching •  Built-in  3-core 
balun. Front panel grounding 
switch. 

199.50 list. Call for quote. 

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in 
Alabama to place your order. Store hours: 9:00 AM til 5:30 PM, Monday through Friday. 

DENTRON 
Big Dummy Load 
Tune-up  off  the air with 
Dentron's Big Dummy Load. All 
full power dummy load, it has a 
flat SWR, full frequency coverage 
from 1.8 to 300 MHz. A high 
grade industrial cooling oil is 
furnished with the unit. Fully 
assembled and warrantied. Help 
cut out the ORM factor NOW! 

29.50 Call for yours today. 

DENTRON MLA-2500 
linear amplifier 
• Continuous duty power supply 
• 160 thru 10 meter coverage 
•2000+watts PEP input on SSB 
• 1000 watts DC input on CW, 
RTTY, SSTV • Two external-
anode  cermic/metal  triodes 
operating in grounded grid • 
Covers MARS w/o modifications 
• 50 ohm input/output impe-
dance • Built-in RF watt meter. 

899.00 list. Call for quote. 

DENTRON All Band 
Doublet antenna 
• Has a total length of 130 feet 
(14 ga. stranded copper) • Cen-
ter fed through 100 ft. of 470 
ohm PVC covered balanced 
transmission line • Assembly 
complete •Tune 10 thru 160 
with one antenna • (Requires 
antenna tuner). 

24.50 Call for yours today 

VISA Long's Electronics master charge 

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233 

158 



4 
17.-U1 

KLM 7.2-1 40m 
rotatable diopole 
May be mounted above, and on 
the same mast as your existing 
beam • High 0 linear loading 
for low loss • Only 46 ft. long & 
weighs 15 lbs. • Element is split 
for direct 50 ohm feed • (KLM 3-
60-1:1  balun optional 24:95). 
• Wind area 2 sq. ft. • Max. mast 
size 3". 

119.95 list.  Call for quote. 

KLM-28-30-6 10 meter 
6-element "Big 
Sticker antenna 
• Gain 11 dB plus or minus 0.3 
db • Frequency range 28-30 
MHz • Front to back 30dB typi-
cal • VSWR less than 1.5:1 
• Longest element  18.33' • 
Boom length 27.52' • Wind area 
4 sq. ft. • Feed impedance 200 
ohms balanced • KLM-3-60-4.1 
Balun optional 24.95. 

161.95 list.  Call for quote 

K L M-13.9-14.4-6 
6 element 20m 
monobander 
Freq. 13.9-14.4 MHz • Longest 
element 37.33 ft. • Gain 11.0 
plus or minus 0.3dBd • Front to 
back. 35dB • Feed imp. 200 
ohms balanced (KLM 3-60-4:1 
balun opt. 24.95) • Boom length 
57.25 ft. • Wind area 12.84 sq. ft 

539.95 list.  Call for quote 

KLM-21-21.5-6 15m 
6-element "Big 
Sticker" monobander 
Freq. 21-21.5 MNz • Longest 
element 24.66 ft. • Gain 10.5 
dBd • Front to back 30 dB 
typical • VSWR less than 1.5:1 
Feed imp. 200 ohms balanced 
(KLM-3-60-4:1  balun  opt. 
24.95) • Boom length 38.5 ft. 
• Wind area 8.5 sq. ft. 

323.95 list.  Call for quote 

KLM-13.9-14.4-5 
5 element 20m 
monobander 
Freq. 13.9 - 14.4 MHz • Longest 
element 37.33 ft. • Gain 9.7 plus 
or minus 0.2 dBd • Front to 
back 30 dB typical • Feed imp 
200 ohms balanced (KLM-3-60-
4:1 balun opt. 24.95) • Boom 
length 42 ft. • Wind area 9.25 sq 
ft. 

359.95 list  Call for quote 

KLM-28-30-5 10m 
5-element "Big 
Sticker" 
Freq.  28-30  MHz • Longest 
element 18.33 ft. • Gain 9.7 dBd 
plus or minus 0.2 dBd • Front to 
back 30 dB typical •VSWR less 
than 1.5:1 *Feed imp. 200 ohms 
balanced (KLM-3-60-4:1 balun 
opt. 24.95) • Boom length 21 
ft. • Wind area 4 sq. ft. 

139.95 list  Call for quote 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 

VISA  Long's Electronics L9  

mast*, chary., 
.• ..••—.. • —• 

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233 
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When you think oft*-177 
SWAN • . Call 

1-800-633-3410 

SWAN WM-3000 
precision PEAK/RMS 
wattmeter 
Read forward or reflected power 
with maximum accuracy from 
3.5 to 30 MHz. RMS readings 
available with the flick of a 
switch. Four scales from 0 to 
2000 watts. Requires 117V AC 
power source. 

87.95 Call for yours today. 

SWAN WMM200 SWR 
and power meter 
Designed for mobile operation 
and illuminated for night opera-
tion • Directional coupler 
measuring  method •  Impe-
dance 50 ohms • Power range: 
0-20 watts and 200 watts in the 
second range • VSWR 1:1-3:1. 

45.95 Call for yours today 

SWAN HFM-200 
SWR and power meter 
Frequency  1.8-30MHz • Two 
power ranges: 0-20 and 0-200 
watts • VSWR  1:1-3:1 • For 
mobile installation, directional 
coupler may be located separate 
from main indicator • Meter is 
lighted for night use. 

49.95 Call for yours today 

SWAN WM200A 
through-line wattmeter 
Reads 20 and 200 watt scales • 
Includes expanded VSWR scale 
• Reads PEP or RMS values 
• Directional coupler permits 
reading of forward or reflegted 
power from 50-150 MHz • Re-
quires 117V AC in peak reading 
position. 

87.95 Call for yours today 

SWAN WM-2000 
In-line wattmeter 
Frequency range 3.5 to 30MHz 
• 3 scales: 0-200, 1000, and 2000 
watts • VSWR scale permits 
reading from 1:1 to 3:1 • Uses 
two SO-239 connectors. 

64.95 Call for yours today 

SWAN TB4HA 
4 element tri-band 
beam 
All tour elements active on all 
three bands. The heavy duty 
TB4HA features: • Gain 9dB 
• Front to back 24-26dB • Boom 
length 24 • Longest element 28 
ft. 10 in. • Wind surface area 6 
sq ft • 10 - 15 - 20 meters. 

259.95 list. Call for quote. 

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in 
Alabama to place your order. Store hours: 9:00 AM til 5:30 PM, Monday through Friday. 

VISA 9s Electronics 
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 
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1-800-633-3410 

TELEX CM-1320 
headset 
"Top of the line" with a boom 
microphone - ceramic, high 
impedance. The choice of DX-
peditions.  Model  CM-1320S 
same as above but with single 
ear piece 57.25. 

71.70 Call for yours today. 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 

TELEX C-1320 
headphone 
"Top  of  the  line"  fully 
cushioned,  audiometric type 
drivers  are  ultra-sensitive  - 
DX'ers choice. 20-20,000 Hz. 
Low impedance 8-20 ohms. 

39.80 Call for yours today. 

TELEX CM-1210 
headset with 
microphone 
Ceramic, 50,000 ohms. Ideal for 
traffic nets. 

59.75 Call for yours today. 

TELEX ProCom II 
Electret mobile 
microphone 
"Broadcast quality" — "clarity 
and crispness," describe the 
audio of the electret. Useable in 
low or high impedance. 1.4 volt 
battery (included) also powers 
the 10dB almplifier. 

29.95 Call for yours today. 

TELEX 
Mobile "FM" 
VHF House or Mobile-high per-
formance audio on transmit and 
receive. Fet amplifier, low Z 
microphone. Earphone 8 ohms 
— in-line PTT. 

59.95 .Call for yours today. 

TELEX 
CM-610 headset 
The CM-610 headset features 
high  impedance,  ceramic 
microphone, 50,000 ohms. Pro-
fessional convenience at an 
economical price. 

44.99 Call for yours today. 

VISA Long's Electronics L9 
muster charpo 
..• 

• 

MAIL ORDERS: P.O.BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 
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W2 N S D/41 
NEVER SAY DIE 
editorial by Wayne Green 

from pdge 150 

this was a new one. I used a car 
for a couple days during the 
Atlanta hamfest, keeping it 
parked in the hotel garage 
almost the entire time. I turned 
it in and went to the Budget 
booth to settle. They said that 
there was a dent on the car and 
that this would cost an extra 
$250. This got my attention. 
Normally, I report to an air-

port a few minutes before my 
plane is scheduled to load, but 
for some reason on this day, we 
arrived a couple of hours early. 
The hamfest had closed, we'd 
had to check out of the hotel by 
noon, and our flight didn't leave 
for Los Angeles until 6 pm. Hav-
ing the time, I grabbed my 
camera case and went back to 
the place I'd dropped off my 
car, making sure that the booth 
called 'em and told them to 
hold it. 
I got to the parking area and 

the gal there said the car had 
already been sent to the 
garage. I said to dammit get it 
back, that I wanted to see that 
dent which was costing me 
$250. I hadn't noticed any dents 
and I knew darned well the car 
hadn't been touched while I 
was driving it. 
It took a half hour to get it 

back, but it finally arrived. 
Atlanta was about 90° and I 
was boiling. I looked over the 
car and could find nothing. The 
gal then showed me a place 
under the driver's door where 
the body had been pushed in 
maybe a half inch. It looked like 
the body design, but sure 
enough, the other side had no 
indent. I looked for scratch 
marks and there were none. I 
can't even imagine how the 
dent was made ... or if it was 
an old one and painted over. 
There was no scratch at all! 1 
took pictures of the dent, of the 
girl, the booth, etc., and the 
next thing I knew I was told that 
the dent was not significant, 
that there would be no charge. 
Please don't worry about it. 
To me, the whole act sound-

ed like a ripoff. Most people 
would be catching a plane and 
would just have to trust Budget 
that the car was okay when 
they got it and dented now. I 
was lucky to have the time and 
the gall to challenge them. 
You can bet that the next 

time I stopped at Atlanta, I 
looked over my car very careful-

ly and made the girl at the park-
ing lot make a note of the two 
dents. When I turned the car 
back, I asked them to see if the 
records for the car had any 
dents mentioned ... none! It 
looked to me as if 1 was being 
set up again for the same scam. 
I made darned sure that they 
knew the dents had been there 
when I picked up the car, so I 
didn't have trouble. 
Has anyone else run into this 

problem? 

ONE LAST WORD 
When the ARRL HQ chap 

said they can't take away the 
ham frequencies, I told him 
about my visit a couple days 
before to St. Pierre. In the 
museum are several copies of 
the newspaper warning resi-
dents that Mt. Pelee could blow 
up at any time and that they 
would do best to get away from 
that end of Martinique. Few 
people paid any attention to the 
newspaper warnings and in 
May, 1902, the volcano blew up 
and 40,000 people were killed in 
one day. There was one single 
survivor out of the entire 
population of the town. 

HAM OF THE YEAR AWARDS 
It has been a long time since 

there has been a significant 
award for hams who have been 
outstanding, and there should 
be such an award. 
We should have some award 

for the ham who, in the estima-
tion of the rest of us, has done 
the most to help amateur radio. 
This might be in a technical 
development, a pioneering ef-
fort, an emergency situation, or 
perhaps just plain hard work 
hamming such as in traffic 
handling or DXpeditioning. 
In order to provide a recogni-

tion of work done to benefit 
amateur radio, 73 will award a 
"Ham of the Year" award each 
year at one of the major 
hamfests. Nominations for this 
award must be made by readers 
and each nomination must be 
accompanied by a sheet giving 
the reasons for the nomination 
in 500 words or less. Nomina-
tions from clubs citing a club 
member who is worthy of 
recognition are particularly 
solicited. 
Nominations will be pub-

lished in 73 and the readers 
asked to vote for the "Ham of 
the Year." 
In the past, we have had 

several amateurs who were 
worthy of lasting honor. I can 
think of Lloyd and Iris Colvin for 
their exemplary DXpeditions. 
There is John Kraus W8JK and 
his antenna work. Sam Harris 
W1FZJ and his moonbounce 
work should have gotten an 
award. John Costas and his 
double sideband developments 
deserve mention. Jack Babkes 
W2GDG came up with narrow-
band FM —another winner. 
The deadline for all nomina-

tions for "Ham of the Year" will 
be November 15, 1978. This will 
give us time to get them into 
the February issue of 73. This in 
turn would allow a month for 
the readers to send in their 
votes and a winner could 
possibly be announced as early 
as March at Dayton. 
Please be sure to mark all en-

tries "Ham of the Year" when 
you send them in. 

SAROC CANCELLED? 

Rumor has it that the winter 
CES has put the kibosh on 
SAROC for January, 1979, and 
that, if it is to be run at all, it will 
have to be moved to some other 
dates. 

There was no question that 
with CES in town there was no 
real room for any other shows. 
CES pulls 40,000 or more in 
attendance and has exhibits 
covering most of the consumer 
end of electronics. The 1978 
CES in Vegas was a big hit with 
everyone who went to see it. I 
spent far more time there than 
at SAROC, as did almost every-
one else. 

SAROC is one hamfest we 
could well do without, anyway. 
It has been years since there 
has been a good program there 
and the attendance has been 
getting smaller and smaller. 
year after year, as hams find 
themselves without reserved 
rooms, and with nothing more 
than a few commercial exhibits 
to see for their money. 

Tufts Electronics went to 
SAROC to exhibit last January 
and said never again. I heard 
the same comments from many 
other disillusioned exhibitors 
and attendees. It's a pity ... the 
show is the right time of the 
year and in a good spot, if only 
it were run for amateurs in-
stead of as a way to make a 
maximum amount of money for 
the chap who puts it on. 

TEN LIVES! 
The band plan for ten meter 

channelized communications 
is to move 27 MHz CB rigs up 
exactly 2 MHz, normally a sim-
ple change requiring a new 
crystal. This scheme puts chan-
nel 1 on 28.965 MHz. It is sug-
gested that this be used as a 
listening channel in order to 
help  alert  channelized 

operators to band openings 
and to help with propagation 
studies. It is recommended that 
ten meter beacon transmitters 
running low power be set up on 
29.005 MHz, which is channel 4. 
Those with 40-channel sets will 
be able to hear OSCAR on 
channel 40 and are asked not to 
transmit on this channel and 
thus perhaps interfere with 
OSCAR. Both the Standard and 
Bristol 10m sets are set up for 
this band plan. The Bristol 
Ham-100 transceiver runs 100 
Watts and thus does not need a 
hard-to-get 10m amplifier. 73 is 
interested in reports of DX 
worked or any unusual con-
tacts made using this chan-
nelized mode. 

NEW GIMMICK 
Last year, when I went to 

Washington to testify before 
the FCC on the subject of ten 
meter linear amplifiers. I told 
them flatly that trying to write 
rules against amateur radio 
equipment as a way to stem the 
tide of CB amplifiers was a 
waste of time. There is always a 
way for a crook to get around 
the rules. 

Sure enough, the ink on the 
new regulations was hardly dry 
when the first mail-order ads 
for amateur radio ten meter CW 
transmitters were getting to 
CBers. The ads, followed a day 
or so later by a letter in a plain 
envelope which gave explicit 
instructions on converting the 
ten meter CW rig into a nice 
eleven meter linear amplifier, 
showed the usual cruddy 
design and construction we 
have come to identify with 
underground CB amplifiers. 
They obviously haven't gone 
very far underground. 

So what is the answer? It is 
the same as it was when I 
testified before the FCC. If they 
want to curb this type of activi-
ty, the FCC has to bite the 
bullet and go after it strongly 
. and to hell with the political 

pressures. Well, both of us 
know that the FCC is never go-
ing to do such a thing. The 
CBers have too much clout and 
amateurs are almost totally im-
potent, so amateurs get it in the 
neck. 

In view of the above, it is a bit 
difficult for me to get all uptight 
over the "ham" 10m CW rigs. 
How about you? 

MAY WINNER 
The most popular article in 

our May issue, as voted by our 
readers, was "Official FCC RFI 
Report," a reprint of a hand-
book produced by the FCC. At 
the suggestion of Mr. C. Phyll 
Horne, Chief of the Field Opera-
tions Bureau, we have donated 
the $100 prize to our favorite 
charity. 
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Another Trick 
for the 22S 

now it's a remote control system 

Richard M. Kriss WB7SHW 
8130 Via del Futuro 
Scottsdale AZ 85258 

ike many  Icom  22S 
owners, I have enjoyed 

expanding  the  frequency 
capability of the unit. The 
trick I have discovered is one 
that will be of interest to 
unmodified-IC-22S owners, as 
well as those who have the 
VIP-switch or the DIP-switch 

modification already incor-
porated. 
Briefly, the trick is a 

modification  of the  DIP-
switch programmer that was 
described  in  detail  by 
WA4VAF in the June, 1977, 
issue of 73 Magazine. The 
modification is to use three 
BCD switches in lieu of the 
8-pin DIP switch. 
For those interested in the 

programmer, I suggest you 
get a copy of Bill Richard's 
(WA4VAF) article entitled 
"More Channels for the !corn 

22S." The article is an excel-
lent explanation of how to 
activate channel 23 and how 
to bring the matrix board 
connections to the Icom's 
9-pin accessory plug. Photo A 
shows how I implemented 
Bill Richard's basic modifi-
cation. The significant differ-
ence (Photo 13) is that I 
mounted the DIP switch on 

an umbilical cord and en-
closed it in a box with mag-
nets so that it could be 
mounted on the top of the 
radio. Note in Photo C that I 
did not use the PC board 
suggested in the article. The 
diodes are mounted on the 
DIP switch. 
The  DIP switch works 

fine. The only problem is 

Top back view of BCD switch 

NC  • 8 
D2 • 4 
D1 • 2 
DO • 1 
9V •  C 

From (corn 22S  #3 

9 V 
DO 
D1 
D2 
D3 
D4 
05 
D6 
D7 

NC 
D5 
D4 
D3 
9V 

•  8 

•  4 
• 2 
•  1 
• 

Back of BCD switch 

#2 

1 
2 
4 

1 
2 
4 

NC •  8 
NC  •  4 
D7  •  2 
D6  •  1 
9V  •  0 

#1 (thumbwheel position, 

C (bus "C" together) 

2 

Note 1: Most BCD switches have connections on the back numbered C 
1, 2, 4, and 8 from bottom to top. 

Note 2: The thumbwheel position numbers used above are numbered 
1, 2, and 3, left to right, from the front view. 

Note 3: Pin 8 on the BCD is not used, nor is pin 4 on position #1 INC 
= no connection) 

Note 4: The ''C" positions should be tied together to bring the 9 volts 
into the BCD switch. 

Note 5: Correct hookup is the key to the frequency lookup table in 
this article. 

M oto /1. 
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trying to push  the right 
switches while mobile and 
trying to remember eight-
digit numbers. I compared 
this problem with Jerry Arm-
strong WA7ZVT of Seattle, 
Washington. He gave me the 
idea and a lookup table for 
using a three-position BCD 

switch that several people in 
the Seattle area were using. 
Photos D, E, and F are pic-
tures of my current pro-
grammer using a $1.95 three-
position BCD switch. The key 
to the modification described 
in this article is the interface 
from the Icom 22S matrix 

Frequency 

146.010 
.025 
.040 
.065 
.070 
.085 
.100 
.115 
.130 
.145 
.160 
.175 
.190 
.205 
.220 
.235 
.250 
.265 
.280 
.295 
.310 
.325 
.340 
.355 
.370 
.385 

- 400 
.415 
.430 
.445 
.460 
.475 

-a. . .490  
E  .505 
a  .520 

.535 

.550 

.565 

.580 

.595 

.610 

.625 

.640 

.655 

.670 

.685 

.700 

.715 

.730 

.745 

.760 

.775 

.790 

.805 

.820 

.835 

.850 

.865 

.880 

.895 

.910 

.925 

.940 

.955 

.970 

.985 

Switch 

154 
155 
156 
157 
160 
161 
162 
163 
164 
165 
166 
167 
170 
171 
172 
173 
174 
175 
176 
177 
200 
201 
202 
203 
204 
205 
206 
207 
210 
211 
212 
213 
214 
215 
216 
217 
220 
221 
222 
223 
224 
225 
226 
227 
230 
231 
232 
233 
234 
235 
236 
237 
240 
241 
242 
243 
244 
245 
246 
247 
250 
251 
252 
253 
254 
255 

147.000 
.015 
.030 
.045 
.060 
.075 
.090 
.105 
.120 
135 
.150 
.165 
.180 
.195 
.210 
.225 
.240 
.255 
.270 
.285 
.300 
.315 
.330 
.345 
.360 
.375 
.390 
.405 
.420 
.435 
.450 
.465 
.480 

_ .495 
E  .510 

.525 
540 
.555 
.570 
.585 
.600 
.615 
.630 
.645 
660 
.675 
.690 
.705 
.720 
.735 
.750 
.765 
.780 
.795 
.810 
825 
.840 
.855 
.870 
.885 
.900 
915 
.930 
945 
.960 
.975 
.990 

256 
257 
260 
261 
262 
263 
264 
265 
266 
267 
270 
271 
272 
273 
274 
275 
276 
277 
300 
301 
302 
303 
304 
305 
306 
307 
310 
311 
312 
313 
314 
315 
316 
317 
320 
321 
322 
323 
324 
325 
326 
327 
330 
331 
332 
333 
334 
335 
336 
337 
340 
341 
342 
343 
344 
345 
346 
347 
350 
351 
352 
353 
354 
355 
356 
357 
360 

Photo It. 

Photo C. 

Table 2. Icom 22S BCD switch programmer. Photo D. 
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Photo E. 

Photo F. 

Send $10 membership dues to AMSAT, P.O. Box 27, Washington, D.C. 
20044. Life membership is available for a tax-deductible donation of $100 
or more, payable in quarterly installments if you wish. 

Phase III satellite solar cells may be sponsored for $10 each, and 
we'll send you a certificate specifying the cells you are sponsoring. 

For a tax-deductible contribution of $1,000 or more, we'll 
even inscribe your name on a plaque to be placed in orbit 
aboard the Phase III spacecraft for posterity, and we'll send 
you a replica honoring your contribution. 

Dues and contributions may be charged to VISA or 
Master Charge. Phone us at (202) 488-8649. 

tC• ,y,A" 

Frequency  Switch 

145.350  100 
.365  101 
.380  102 
395  103 
.410  104 
.425  105 
.440  106 ix 
.455  107  

U - 
.470  110 

04 .485  111 
.500  112 
.515  113 
530  114 
.545  115 
.560  116 
.575  117 
590  120 
605  121 
.620  122  .050 
.635  123  .065 
650  124  -I  .080 
.665  125  2  .095 
.680  126  "6 - .110 
.695  127  .125 
710  130  0  .140 
.725  131  .155 
.740  132  .170 
.755  133  .185 
770  134  200 
.785  135  .215 

.800 

.815 

.830 

.845 
860 
.875 
.890 
.905 
.920 
.935 
.950 
.965 
.980 
.995 

136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 

MARS and CAP frequency 
T48.005 361 

020  362 
.035  363 

364 
365 
366 
367 
370 
371 
372 
373 
374 
375 
376 
377 

Table 3. Icom 22S extended range BCD switch program. 

board to the BCD switch. By 
studying Photo F and Table 
1, you should be able to 
make the modification with 
no problems. Note how the 
diodes and hookup wires are 
mounted on the switch. Be 
sure you cut the track on the 
switch to provide a mounting 
surface for the diodes. 

Other keys to this modifi-
cation are the lookup tables 
(Tables 2 and 3) that you can 
cut  from  this article for 
future use. The lookup tables 
give you the capability of 
going  from  145.35  MHz 
(switch position "100") to 
148.215 MHz (switch posi-

tion "377") in 15 Hz steps. 

In the Phoenix area, one is 
hard pressed to make use of 
all 22 channels of the stan-
dard Icom 22S, so I could not 
justify the expense of the $25 
to $30 VIP switch. I do travel 
to other areas and like to 
have the capability to tem-
porarily reprogram my 22S. 
The DIP switch gave me this 
capability, but the BCD pro-
grammer is easier to use and 
may be of interest to other 
!corn 22S users. It can be 
used with the VIP switch to 
pick  up  the  missing fre-
quencies. 

As indicated, I do not 

claim credit for this modifi-
cation. Credit goes to Bill 
Richards WA4VAF for the 
DIP switch idea, Jerry Arm-
strong WA7ZVT for the BCD 
conversion,  Nick  Hall 

WB7RZR  for  the  photo-
graphs, Jack Hanny WB7SAF 
who  revised  the  lookup 
tables, and Earl Sexton who 
helped me with the assem-
bly. • 

There's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put it there! 

Your help is needed for future satellites. Join AMSAT and support the new, ad-
vanced Phase III series of OSCARs, engineered to provide communications over 
transcontinental distances for hours at a time. 

• 
,09 

cSa. 
oh 

ed  oc 
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DSI Instruments Inc. 

Performance You Can Count On 

MODEL 3550W 
$149.95 

INCLUDES TCXO • 1 PPM 

MODEL 3240HH 
$119.95 

BAIT. OPERATED 

MODEL 3600A 
$199.95 

INCLUDES OVEN TIMEBASE • .5 PPM 

The 3600A, 3550W and 3240-11-I Frequency 
Counters represent a significant new ad-
vancement, utilizing the latest LSI Design ... 
which reflects DSI's ongoinc dedication to 
excellence in instrumentatio 1, for the pro-
fessional service techlician and amateur 
radio operator. Before you buy a DSI instru-
ment you know that the specification is. We 
publish complete and meaningful specifica-
tions which state accuracy over temperature 
and sensitivity at frequencies you need. 
And we guarantee those specifications in 
writing. JOIN THE RANKS OF THOUSANDS 
OF  SATISFIED  CUSTOMERS.  PLACE 
YOUR ORDER TODAY AND BE THE ONE 
ON FREQUENCY. 

-  GUARANTEED SPECIFICATIONS - MADE IN U.S.A. 

Model 
Frequency 
Range 

Accuracy Over 
Temperature Cd,150MHZ ect250MHZ (a)500MHZ 

Number 
Of 

Readouts 

Size 
Of 

Readouts 
Powe• 

Requirements Size 

3600A 50HZ-600MHZ 
OVEN 

.5PPM 50° to 100°F 10MV 10MV 50MV 8 .5 inch 
115VAC or 
8.2-14.5VDC Tis"H x 8"W x 5"D 

3550W 50HZ-550MHZ 
TCXO 

1PPM 65° to 85°F 25MV 25MV 75MV 8 .5 inch 
115VAC or 
8.2-14.5VDC 21/8"H x 8"W x 5"D 

3240HH 2MHZ-250MHZ 3PPM 65° to 85°F 100MV 100MV NA 7 .4 inch 4AA Belt. 5"H x 3"W x 2"D 

ALL UN TS ARE FACTORY ASSEMBLED, 
TESTED AND CARRY A FULL 1 YEAR WARRANTY. 

See Your Dealer 
OR 

Call Toll Free (800) 854-2049 DSI Instruments, Inc. 
California Residents, Call Collect (714) 565-8402 

VISA • MC • AMERICAN EXPRESS • CHECK • MONEY ORDER • COD 

7914 Ronson Road, No. G, San Diego, CA 92111 

• NO EXTRA COSTS • 
FREE shipping anywhere in U.S .A. 

& Canada. All cther countries, Add $10.00. 

Strongest warranty in the counter field. 
ONE YEAR Parts and Labor 
Satisfaction Guaranteed. 



Kenneth D. Williams WB3ELV 
7013 Wolfree Lane 
Rockville MD 20852 

"Stop Timeouts!" Revisited 
PC board for K3VTO's timer 

I read with great interest 
the  article  "Stop 

Timeouts!" by K3VTO in 
the May, 1977, issue of 73. 
It is nice to know that 
others have trouble getting 
electrons to go where the 
schematic diagram in-
dicates they should go. 
After reading the article 
over several times, I decid-
ed to build the 10-minute 
timer even though I had no 
experience with TTL cir-
cuitry. I also thought that 
this would be a good time 
to try my hand at designing 

a printed circuit board to 
avoid the rat's nest of 
wires. 
I purchased several 

packages of printed circuit 
(PC)  drafting  aids 
(Heathkit) and began the 
task of transforming 
K3VTO's circuit diagram to 
a printed circuit diagram 
that I could photoprocess 
onto a copper PC board. I 
checked and double-
checked the wiring to be 
sure that I didn't leave out 
a connection. Finally, the 
drawing was complete and 

+s 

V(C 

• 

t2E.141-071+ 

It?f 
b0-0—ga 

d r.47 8 
o Ea tia4  

I was ready to transfer the 
diagram to the copper 
board. Needless to say, I 
spent several evenings and 
one weekend trying to 
photoprocess my circuit 
board. I even followed the 
suggestions of KL7AE on 
page 57 of the April, 1977, 
issue of 73. 

At last, I got an image on 
the copper, and, within 
minutes, I had the printed 
circuit board ready for 
drilling the many holes. 

I mounted  all  the 

ND 

% sw 

 aloe 1 044 a as 
HOC 011----01 0- 00 1c 0000 

00 
wb3elv dP 

Fig. 1. PC board for 10-minute timer, including the 5-volt power supply. 

goodies on the board, con-
nected the 6.3 V trans-
former to the power supply 
section, and, without fear, 
plugged it in. Alas, the 
decimal point did not 
blink, the readout re-
mained on "8" no matter 
what, and the alarm 
howled constantly. I again 
checked the wiring dia-
gram against the PC board 
and could not find any ap-
parent discrepancies. So I 
checked with several other 
hams and was informed 
that TTLs must be attached 
to Vcc (+5 volts) before 
they will function properly. 
Also, they suggested that 
all unused connections be 
tied to Vcc. So I connected 
pin 16 of the 7448 and pin 
14 of the 7400 to Vcc and 
pin 7 of the 7400 to ground 
(these connections were 
omitted from K3VTO's 
diagram). 

With that, the timer was 
working with just a few 
glitches. After replacing 
several of the ICs, the timer 
finally worked as well as 
K3VTO claimed. 

I made several changes 
in the schematic when I 
designed the PC board. I 
used a dual 555 IC (556) in-
stead of 2 single 555s and 
provided connections for a 
variable volume control. 
Fig. 1 shows my PC board 
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design, which includes the 
+5-volt power supply. No 
provision was made to 
mount the 6.3-volt trans-
former on the PC board. I 
found a 2 x 4 x 6-inch 
enclosure at Heathkit 
which works quite well 
even with the larger read-
out (0.8 LED). 
I must admit that, if the 

circuit had worked the first 
time, I would only have a 
10-minute timer and would 
still not know anything 
about TTL circuitry. As it is 
now, I have studied and ex-
perimented with simple 
TTLs to the point where I 
can even check them for 
proper operations before 
using them in a circuit. I 
feel that the kinds of proj-
ects that are featured in 73 
are beneficial to the begin-
ner, as well as practical for 
the old-timers, and help 
prepare them for more 
sophisticated circuitry. • 

Predrilled PC boards are 

available from the author for 

$3.50 each. Fig. 2. Parts placement (foil side view). 

• CB  • General 

• CB standard  Communication 
• 2 meter  • Industry 

• Scanners  • Marine VHF 

• Amateur Bands • Micro processor 
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easy 
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charge 
Send 10 for ow latest catalog 
Wore or phone for more details 

2400 Crystal Drive 
Ft. Myers, Florida 33901 
all phones (813) 936-2397 

5V - IA 
REGULATOR 

IG 8 
556 

SPKR 

I- 1 1 10K 
POT 

3 10µF 

To, 100K 

CURTIS 8043 
retires with 
honors 

but look 
at our 
NEW STARS! 
*8044; Keyer-On-A-Chip• (Replaces 8043) .. S14.95 
Apr '75 1411,Feb '76 OST, Radio Hdbb '75. CARL Hdbk '77 78 

*8044-3; IC,PCB,Socket,Manual   24.95 
*8044-4; Semi-KI1   54.95 
*8045; Morse Keyboard-On-A-Chip IC   59.95 
*8045-1; IC,PCB,FIFO,Sockets,Manual   89.95 
*8047; Message Memory-On-A-Chip IC   39.95 
*8047-1; IC,PCB,RAM,Sockets,Manual   69.95 

(add Si 75 on above for postage and handling) 

EK-430; CMOS Keyer* (Feb '76 097)   124.95 
IK-440A; Instructokeyer• (mac 76 0971   224.95 

now with dash memory as 'tandem   

System 4000 Ham Computer (see Jan '78 OST). (wnte) 

Curtis Electro Devices. Inc. a  
(4151964-3136 

Box 4090 Mountain View. CA 94040   

IC 7 

7400 

68K 

1K 

0 1pF 

1  t  
10  r_q_2100p.F 

_ eat ftiliG 

Specializes 
MHz 

220 

J BW 
in 

equipment 

Contact 1B W for pricing on 
the new 18W 220 MHz repeater 

CRYSTALS IN STOCK 

MIDLAND 13-509 
COBRA 200 
CLEGG 76 

WILSON HAND-HELD 

ALL CRYSTALS GUARANTEED 

18 W ELECTRONICS ALSO 
FEATURES 

LUNAR, ESC & MIDLAND 
Product Lines 

INC. 
91324 

J9 

J BW ELECTRONICS, 
19619-2 PARTHEIWA ST • NORTHRIDGE CA 

(253) 993 5,59 
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David E. Stanfield 
3408 Catalina Dr. 
Atlanta GA 30341 

Maintain Control! 

keeping power tools 

in their place 

As this photo shows, the unit is fairly compact. What isn't shown is how easy the whole project 
is to put together. 

N o matter how carefully 
I use a center punch, it 

seems that the bit invariably 
slips as soon as I trigger an 
ordinary electric hand drill. 
And, most of the time, the 
bit will suddenly bite into the 
metal after it has slipped out 
of place. When this happens, I 
end up with a hole in the 
wrong place. If this isn't an 
earth-shaking problem, it is 
certainly annoying. 
My  method  of dealing 

with this situation is simple 
and easy to apply. It is low in 
cost and can be used for a 
number of applications. It 
makes a great project for the 
beginner but can also be used 
by the pro. 
Essentially, what I did was 

wire a light dimmer con-
trol in series with an ac 
socket and mount everything 
in a box. When I plug an 
electric drill into the socket, I 
can conveniently control its 
speed by turning the knob on 
the dimmer. At very low 
speeds, the bit doesn't try to 
wander off. Once I have the 
hole started, I can crank up 
the speed and finish the job. 
After  I built the unit 

shown in the photo, I found 
that I could use it to control 
the speed of a saber saw. Low 
speeds make it easy to start 
cuts accurately. Once started, 
I found it easier to control 
the saw by running it at 
about half speed. 
I also found that the unit 

does a fine job of controlling 
the tip temperature on my 
soldering  iron.  Due  to 
thermal lag, it takes a little 
time  to find  the  proper 
setting of the knob, but, once 
you find it, it's easy to reset. 
This allows you to operate at 
reduced temperatures when 
soldering sensitive parts and 
then pour it on when you 
need extra heat. 
Finally, I use this unit to 

control up to 600 Watts of 
photographic  flood  lamps. 
Before, my only means of 
regulating the intensity of 
light on the subject was to 
move the lamps closer or fur-
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I 3/Bon 

3 n  Son 

Fig. 1. 

Parts List 

Chassis — 5 x 7 x 2 inches, Radio Shack catalog number 270-246 
Ac wall socket 
Ac extension cord — 6 feet long (used as power cord) 
Ac wall socket cover 
Ac wall switch cover 
Handle-kitchen cabinet type 
Light dimmer control, 2-wire type 
Machine screws, nuts, and lockwashers 
Wire caps 
Hookup wire 
Rubber feet 
Self-adhesive paper 
Sheet of scrap wood 5 x 7 x 1/8 inches (for top piece) 

2 METER 
CRYSTALS 
MANY 
IN STOCK 

FOR THESE RADIOS ON 
STANDARD ARRL REPEATER 

FREQUENCIES 

Clegg HT 146 
Drake TR 22 
Drake TR-33 (roc only) 
Drake TR-72 
Genave 
Heathkit HW-2021 
(rec only) 

Heathkit HW-202 
lcorn/VHF Eng 
Ken/Wilson 
Lafayette HA-146 
Midland 13-505 
Regency HR-2 

Regency HR-212 
Regency HR-2B 
Regency HR-312 
Regency HR 2MS 
S.B.E. 
Sonar 1802 3-4,3601 
Standard 146/826 
Standard Horizon 
Swan FM 2X 
Tempo FMH 
Trio/Kenwood 
Trio/Kenwood TR2200 
Trio/Kenwood TR7200 

$3.95 EACH — IN QUANTITIES 
OF 10 OR MORE, $3.50 EACH 

Certified check or money order only — 
NO CODs 

ROLIN DISTRIBUTORS 
P.O. Box 436  R15 
Dunellen NJ 08812 

(201)469-1219 

ther from whatever I was 
photographing. Now I turn a 
knob. I should add that this 
procedure isn't recommended 
for color work, as the shift in 
color temperature is quite 
pronounced. 
There isn't much point in 

my giving detailed instruc-
tions for a project as simple 
as this. Fig. 1 can be used to 
locate the holes and openings 
in the chassis and top plate, if 
you wish to duplicate my 
unit. All but four of the holes 
are drilled slightly larger than 
the machine screws which 
will pass through them. These 
screws are then secured with 
nuts and lock washers. 
On opposite sides of the 

top of the chassis are two 
ridges.  The  four holes  I 
drilled in them are used to 
fasten the top plate and are 
drilled slightly smaller than 
the screws used in them. If 
care is used, these screws will 
act as self-tapping screws and 
thread their way through the 
ridges. This eliminates the 
need for trying to use nuts 

QUASAR VIDEO 

TAPE RECORDER 

SALE! 

We are constantly testing ham and 
other electronic equipment for review in 
73 Magazine. In order to be able to keep 
this not inexpensive project going we 
have to sell off the equipment used for 
test. Most of it has been used for a few 
days and is in every way as good as new. 
In many cases it is better than new since 
95% of the equipment failures come 
within the first few hours of operation. 

In this case we are running a series 
of tests of VTR systems. using them for 
regular. ham TV. SSTV, and even micro-
computer programming tests. One of the 
best we've found so far is the Quasar sys-
tem. but we still have to go on and test 
the RCA. jVC, and many other systems 
. . . so our Quasar is up for sale. We paid 
well over $1.000 for the Quasar . . . used 
it for a few days and have gone on to test 
more systems. 

Quasar VTR 
System  special like new $675 
Quasar two hour cassettes, 
each (new $25) special like new $12.50 

Malor Credit Cards Accepted. 

73 Magazine • Peterborough NH 03458 

DIMMER 

Fig. 2. 

under  the  ridges,  which 
would be difficult, at best. 
And  finally,  the  hole 

drilled in the right end of the 
chassis is used for the power 
cord. It must be drilled large 
enough for both the power 
cord  and  a protective 
grommet. As you can sec in 
the photo, I used self-ad-
hesive paper to cover the top 
and seal it to the chassis. A 
sharp  hobby  knife  made 
trimming excess paper an 
easy task. The handle makes 
it a very portable unit and 
serves as a good place to wrap 
the cord. I didn't include an 
on/off switch, as one is built 
into the dimmer. If you don't 
care for the uses I've sug-
gested for this controller, you 
can always use it to dim room 
lamps. What you do with dim 
lighting is beyond the scope 
of thk article. • 

ALUMA 
TOWERS 

VERO BEACH, FLORIDA 32960 

MFG'S OF 
ALUMINUM TOWERS 

* TELESCOPING 
(Crank Up( 

* WALL MOUNTED 
* TILT-OVER 

* GUYED MODELS 
(to 100 Ft ) 

Excellent for 
Ham Communications. 

HIGH QUALITY — LOW PRICES 

MADE IN LONG-
LASTING 
NO-RUST 
ALUMINUM! 

McCLARAN SALES TAKES IN 
ANYTHING ON TRADE FOR NEW 

ALUMA TOWERS. 

NEED: Scanners, CB, 2 Meter, Marine, 

Antiques, Coins, 

Ham Gear. 

;it Mai- , • Charge & Visa Cards 

FOR SALES & TRADES CONTAC T 

R.D. McCLARAN SALES 
430 Franklyn at Beach 

I ncloalantoc, Florida 32903 
13051 7234793 
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Cliff Wiginton, Sr. WB5BSG 
RFD 1, Box 208 
Burnsville MS 38833 

CB to 10 

part XI: Hy-Gain's PLL rigs 

Imost every late-model 
CB rig on the market is 

capable of operating on 10 
with excellent sensitivity and 
output. No model requires 
very  extensive changes to 
modify. I picked an inexpen-
sive and easily converted rig 
for my first research run and 
achieved some rather gratify-
ing results. A little fancy tele-
phone work got me in touch 
with Charlie Conners KONG 
in Nebraska, who I knew had 
spent many hours in design 
work on PLL circuits. As it 
turned out, Charlie has done 
extensive work on 10 meter 
conversions, and, without his 
advice and knowledge, my 
conversion could have been 
very painful the first time. 
The  Hy-Range  model 

681A, 1 which I chose for 
conversion, can be modified 
in about an hour and per-
forms well (better than manu-
facturer's specs). Is it phase 
locked loop? You bet — it 
only requires the purchase of 
one crystal instead of two, 
four, or possibly six on some 
rigs, and the receiver sensi-
tivity is right on with a little 
realignment.  No  circuit 
changes are necessary, and 
there is no compromise on 
sensitivity. 
Do I have you interested? 

Get out your alignment tool, 
VTVM, and signal generator 

(necessary equipment), and 
set aside one hour of your 
day's schedule. 
Finding your way inside 

should be no problem. Locate 
X101 and replace it with a 
new crystal which is deter-
mined by the formula: (N/2) 
+ 9.510 MHz, where N = kHz 
above CB channel 1 (26.965) 
that you wish to operate. 
For example, suppose we 

move up exactly 2 MHz to 
2&965 for channel 1. Then, 
28.965 - 26.965 = 2000 kHz; 
2000/2 = 1000 kHz or 1 
MHz; 1000 kHz + 9.510 = 
10.510 MHz for new crystal 
frequency. 
With the new crystal in-

stalled,  set  the  channel 
selector to channel 1, attach a 
VTVM to TP8 on the PC 
board (junction of R114 and 
R115), and adjust T101 for 
1.5 V dc ± .1 volt. This step is 
critical  and must be done 
carefully, as it allows the vco 
to operate within "capture" 
range of the PLL circuitry. 
This  accomplished,  loosely 
couple  an  accurate  signal 
source to the antenna jack, 
flick the channel selector to 
channel  11, and carefully 
peak  T104,  T105,  T106, 
L112, and L115 for maxi-
mum receive sensitivity. 
Next,  attach  a power 

meter and dummy load to the 
output and key up the trans-

mitter.  Watch  the  power 
meter and tune T102, T103, 
L103,  L104, L106, L109, 
and  L110  for  maximum 
power output. If the power 
output exceeds 4 Watts at 
this  point,  readjust  L110 
counterclockwise until it is 4 
Watts or less. This last step 
will assure an output free of 
spurious  radiation.  Also, 
remember that these adjust-
ments are interactive and 
should be gone over more 
than once for peak perfor-
mance. 

And there you are! It's a 
first class 10 meter rig in 
anybody's book — in about 
an hour. 

Now you need an antenna 
for the little jewel. There is 
one  CB antenna on  the 
market that will operate "as 
is" on 10 with less than 2-to-
1 swr through a full mega-
hertz.  The  M400  "Star-
duster" made by Antenna 
Specialists is a natural, the 
only modification necessary 
being to change the coax con-
nector from the CB rig to the 
10 meter rig. But, for the 
ham who's got to have every-
thing just right,  slip the 
capacitance hat off the top 
radiator, prune the radiator 
to 96" and the three radials 
to 98", and you have a fine 
vertical antenna which will 

show unity gain with a good 
dipole. 
A mobile antenna presents 

little more difficulty than a 
simple retuning. Most com-
mercially  produced mobile 
CB antennas fall into three 
categories, and all can be 
modified  successfully  with 
very little effort. Quarter-
wave whips are simply pruned 
to resonance with an swr 
meter in the line. Center- and 
top-loaded antennas usually 
have an adjustable metal whip 
which  requires  a slight 
shortening. 
Helically wound antennas 

may be carefully shortened 
and  resealed  against  the 
weather.  There's  nothing 
really difficult about the con-
version, and most can be 
accomplished in 30 minutes 
or so. 

By this point, you should 
have under $100 and about 
an hour and a half worth of 
time invested in a slick 10 
meter station. • 

Reference 

1. Hy-Gain model 682 uses the 
same conversion. Models 2680, 
2681, 2682, and 2683 require a 
different crystal formula: Crystal 
X101 = N/3 + 11.80666 MHz, but 
tune-up is exactly the same. Ser-
vice manuals (very comprehen-
sive) are available from: Hy-Gain 
Electronics, 4900 Superior St., 
Lincoln, Nebraska 68504, for $5 
each. 
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Special Edition For Those Seeki ling a Gao n i t e 

Ws  EXTRA  EXTRA 

O tIS  ci0 02 ipSV.  

aillpSin PRIZES 
Biggest Show in the East 
N.E. Convention 
Escapes to Country 
Conventioneers and city dwellers alike 
breathed a sigh of relief when the news was 
released from Newington.  The New 
England ARRL Convention, formerly held 
in Boston for several years was moved to 
the  tiny  hamlet  of  Boxborough. 
Massachusetts on Interstate Route 495. 
Free parking and easy access were given as 
two main reasons for the move. Home of 
the big show will be the Sheraton Box-
borough Hotel, Exit 28, Route 495. 

Prizes Awarded 
Both Days of Show 
Through the generous cooperation of the 
manufacturers and exhibitors lucky con-
ventioneers  will  be  taking  home 
transceivers,  antennas,  microphones. 
amplifiers . . . the list goes on endlessly. 
The event is a non-profit affair and sur-
plus funds go directly into the prize fund. 

Every Manufacturer 
Will Attend 
Virtually everybody who is anybody will be 
there. A partial listing at presstime included 
Icom, HyGain, Dentron, Tufts. 73, Spec 
trum International, Mosley, Drake, ARRL 
Ham Radio, Yaesu, CushCraft, Robot 
Atlas, Ten-Tec, Digital Group, CQ, Ken 
wood, Byte, Tri-Ex, Hamtronics, Har-
rison, Science Workshop, TPL, ETO, 
Newtronics, HAL, Heath, Bay State, 
Evans, Radio Shack, Alda, DSI, Tel-Corn, 
Harco, etc., etc. 

Big Events All Weekend 
Included will be movies of the Clipperton 
expedition, YL fashion show, bus trip to 
ARRL, night club show and banquet, sem-
inars on antennas, ATV, you name it! 

There will be 2 meter fox hunts and 
bargains in the flea market! 

Outdoors & Indoors 
PERMITS ST per spoc• E:oC4  PERMITS 34 per EMEcEl 

First Come — Best Spaces! 

10 A.M.-5 P.M. 

Discount Coupons Mailed September 8th 
23,700 Sent to New England Hams 
Registration will be $4 early bird, $5 at the door. If you were in the 
spring 1978 callbook you were sent a flyer. You can order tickets 
directly from the ticket chairman: George Stewart, W1ZQQ, 17 
Barnes Avenue, East Boston, Ma. 02128. Children under 16 ad-
mitted free. Hotel reservations should be made directly with the 
Sheraton Boxborough, Boxborough, Massachusetts 01719. 



Active 
Voltage Divider 

for dividing active voltage 

P. G. Lefevre PY1AQL/CTIEM 
Vasco Camara 9A 
Carcavelos, Portugal 

If you intend to perform experiments that require 
dual power supplies and you 
only  have  a single-ended 
supply, then the circuit in 
Fig. 1 is for you. Pin numbers 

Fig. 1. Pin numbers are for 
the  mini-DIP and  TO-.5 
packages. 

are for the mini-DIP or TO-5 
pac kages. 
Actually,  it is nothing 

more than a voltage follower, 
just  textbook  stuff,  but 
maybe not widely known in 
hobbyist circles. As its name 
implies,  the  operational 
amplifier, by virtue of its 
intrinsic properties, will cause 
the voltage at its output to 
follow the voltage impressed 
upon its noninverting input. 
This voltage can be con-
veniently selected by means 
of a potentiometer. 

• 

IP-IN  IN 

Fig.  2(a).  Current at the 
positive branch is greater. 

The op amp's output will 
then  play the role of a 
"synthetic" ground, and you 
will enjoy the possibility of 
selecting the potential of the 
ground  terminal,  provided 
that it does not come closer 
than 3 volts to either supply 
line. 
In addition to the above 

limitation,  the  maximum 
current output of the op amp 
will dictate the maximum 
current differential between 
the two branches of the cir-
cuit that it can handle. If the 

IN-IP 1 IN 

2(b). Current at the nega-
tive branch is greater. 

two currents are identical, the 
op amp will be just loafing 
along  and,  theoretically, 
there will be no current what-
soever flowing into or out of 
the op amp. If, however, one 
of the two branches draws 
more current than the other, 
the op amp will have to 
source or sink that difference. 
See Fig. 2. The arrows indi-
cate  conventional  current 
flow. 
The 741, like most other 

op amps, is internally pro-
tected against short circuits 
and can indefinitely with-
stand a short between its 
output and either supply line. 
Therefore, do not be afraid of 
blowing up the device. If you 
try to exceed its capabilities, 
it will  just refuse to co-
operate, and you will lose 
control of the voltage at the 
ground terminal. 
This limitation raises an-

other question: How much 
current can you expect out of 
this circuit? There is not one 
single answer to this question. 
If the positive and negative 
currents are nearly identical, 
the limitation will be imposed 
by the capabilities of the 
single-ended supply, but if, 
on the other hand, those 
currents differ widely, the 
limitation will be imposed by 
the maximum output of the 
741. It so happens that this 
device was never intended to 
be a current driver and, in 
fact, manufacturers do not 
guarantee or even specify the 
current that you can expect 
out of one of those little 
beasts. If you sift through 
available literature, you will 
see this parameter quoted at 
anywhere between 5 and 15 
mA. 
Confronted with this situa-

Fig. 3. Pin numbers are for 
the 14-pin DIP. 
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MADISON M35 
MADISON FABULOUS FALL BUYS 

ELECTRONICS SUPPLY, INC. 
1508 McKINNEY  HOUSTON, TEXAS 77002 

713/658-0268 M35  Nltes 713/497.5683 

NEW! EXCITING! BREAKTHROUGH! 
DRAKE TR-7 TRANSCEIVER & ACC. 

TR-7 
TR-7 & DR-7 DIGITAL RIO 
PS-7 POWER SUPPLY 

$886.00 
$1072.00 
$166.00 

CALL FOR QUOTES ON: 
YAESU  KENWOOD 
FT901 DM  TS820S 
FT625  TS520S 
FT225  TR7400A 
ALDA, AMCOMM, ETO ALPHA 
TEMPO VHF ONE PLUS 

00 
Ortitil •; 
ANTENNAS 
Model OJA-146 

TWO METER AMATEUR BAND 146-148MHz 

• NO GROUND PLANE REQUIRED 

• USE FIXED, MOBILE. OR PORTABLE 

• SdB GAIN OVER ISOTROPIC IN MOST MOBILE 

APPLICATIONS 

• OVERALL LENGTH: LESS THAN 64 INCHES 

• COLLAPSIBLE TO 22 INCHES. MAY BE PACKED IN SUIT• 

CASE FOR THOSE OUT-OF-TOWN TRIPS 

• STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE AND 

FIXED APPLICATIONS 

• VSWR: LESS THAN 1.2:1 

PRICE $39.95 UPS Prepaid 

220 MHz - $37.95 450 MHz - $37.95 

AMATEUR BEAMS_In 
FINCO A62 6/2m 
TELREX TB5 EM 
RIW 432-19 

stock -

$61.00 
$415.00 
$49.95 

CALL FOR FAST QUOTES 
SPECIAL ORDERS WELCOME 

TERMS: All prices FOB Houston Prices subject to change without notice 
All items Guaranteed. Some items subject to prior sale. Send letterhead for 
Amateur dealers price list  Texas residents add 5% tax  Please add 

postage estimate 

KLM: Antennas,  Linears, Accessories All in Stock.  Free 
balun wl2 meter base antenna. 

FINCO AMATEUR BEAMS in Stock - Call! A62.6 and 2 
Meter  $61.00 

2 + 2 HorizIvertIcal   $37.50 
BIRD 43 Wattmeter plus slugs, in stock, prepaid freight 
BENCHER keyer paddles in stock $39.95; chrome $49.95 
YAESU 
FT-301D + Free FP301  $935 
FT-301 + Free FP301  $769 

YAESU FT-901D series   
TELE-TOWER: 40 w/breakover   
55 w/breakover 

MICROWAVE MODULES MMT 432-28S  $259 
UPS Paid 

F9FT TONNA antennas:144/16 e1    S55.95 
9/19 OSCAR  $53.00 

JANEL Preamps OSA-5  $39.95 
TECHNICAL BOOKS: ARRL, Sams, TAB, TI, Rider, Radio Pub., 
Callbook, Cowan, TEPABCO, may others   

HAM X ROTOR (New Model) Turns 28 sq  ft. of antenna:. 
List $325. In stock  Your Price $249 

CDE HAM-III   $129. 00 
SWAN METERS: WM 6200 VHF Wattmeter    $49.95 
SWR 3 Mobile    $ 

TELEX HEADSETS-  in stock 
CETRON 5728   $27.95 ea. 
RAYTHEON 5728    $24.95 

ADEL nibbling tool, $6.45; punch $3.50 
CABLE 5/32", 6-strand, soft-drawn guy cable. For mast or 
light tower. 34 foot. 

BELDEN COAX CABLE: 9888 double shield RG8 foam coax, 
100% braid, suitable for direct bury 394 ft., 8237 RG8 
215 ft., 8214 RG8 foam 25e/ft., 8448 8-wire rotor cable 
16e ft., 8210  72 ohm  kw  twinread $19/100 ft., 8235 
300 ohm  kw  twinlead  $121100 ft.,  Amphenol  PL-259, 
silverplated 59e. UG175 adapter 19e, PL-258 dbl female 
$1.00. BNC female chassis mount 59e ea.; 

BELDEN 14 gauge cop stranded antenna wire   $5/100 ft. 
TIMES v2" foam hardline 60t/ft  connectors $15 ea. 
718" Foam Hardline 1.50 ft. Connectors   $25.00 ea. 
KESTER SOLDER 1 lb. 60/40 . 062    S6.50 
LEADER - GDM LDM815  $89.95 
MALLORY 2.5A/1000 PIV epoxy diode   19e ea. 
.001 MFD 20 KV CAP  $1.95 
GE receiving tubes  50 % off list 
GE614613,8950  $7.95 ea. 
SWAN 750CW + Free PSU-3  $675 

Call for Quote 
$299 

 $399 

THIS MONTH'S SPECIAL 

KEN WOOD TR7500A  $249 

16 ELEMENTS - F9FT - 144 MHz 

The 'Tonna' You've been 
hearing about 

144/146 MHz  SWR  1.2:1 
17.8 dBi  Wt. 4.4 kg. 
50 ohms  Horiz./Vert. 

length 6.4 m.  F/B ratio 22 dB 
Side lobe attenuation  60 dB 

Horizontal aperture  2 x 16° ( - 3 dB) 
Vertical aperture  2 x 17°( - 3 dB) 

$55.95 

AUTHORIZED DEALER 

hf engineering 
Makers of the World's Most Complete Line of VHF.FM Equipment 
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tion, I decided to find out for 
myself  and,  scrounging 
around, was able to gather 
some  twenty-five  different 
units  from  several  manu-
facturers and  in different 
packages. Their short circuit 
current was measured with 
unexpected results: Mini-DIPs 
and metal cans gave about 16 
mA,  whereas 14-pin DI Ps 
gave a surprising 30 mA! 
Inasmuch as the output 

current limitation is tempera-
ture dependent, I also ran 

some tests with heat sinked 
DIP  pac kages with incon-
clusive  results,  and  it is 
doubtful whether it is worth 
the trouble. 
There are  in existence 

other op amps capable of 
greater current output, but 
they are not only difficult to 
find, but expensive, as well. 
The circuit of Fig. 3 is a more 
practical solution if the un-
aided 741 is not capable of 
delivering the performance 
you need. I designed this cir-
cuit  after  unsuccessfully 
trying  2 different designs 
published  on  separate 

Device  Polarity  BVCBO  BVCEO  BVEBO  Ic  Pd 

S9101  NPN  60  60  5  4 A  40 W 
S9121  PNP  60  60  5  4 A  40 W 
TIP 110  NPN  60  60  5  2 A  50 W 
TIP 115  PNP  60  60  5  2 A  50 W 

occasions by trade magazines. 
The first design only worked 
if the negative branch drew a 
heavier  current,  and  the 
second one was plagued by 
oscillations. 
In the unit I built, which is 

now a permanent fixture of 
the workbench at CT1EM, I 
used 2N4898 and 2N3585 
transistors  for  the simple 
reason that they were avail-
able from my junk box. Any 
power transistor in a TO-66 
or TO-220 package should be 
okay. It would be futile to 
try a big brute like a 2N3055 
because the 741 would be 
unable to provide the base 
current necessary to fully 
exploit its power capabilities. 
With the transistors above, 
my unit can provide currents 
with an imbalance exceeding 
1 Amp. 
If you are still not satisfied 

IPPI971 

ci 

TOWERS 

•  FREE STANDING 

•  DESIGNED TO 
UNIFORM BUILDING 
CODE REQUIREMENT 

•  HIGH TENSILE 
ALUMINIUM ALLOY 

• SIZES TO SUPPORT 
ANTENNAS FROM 
5-15 SQ. FT. OF AREA 

WRITE FOR FREE 
BROCHURE 

(QSL CARD IS FINE) 

MARKO MFG. INC. 

P.O. BOX L M56 
SO. WINDSOR, CT 06074 

Table 7. 

with  that,  you  may  use 
Darlington amplifiers instead 
of plain transistors. These 
amplifiers from the outside 
look just like any transistor, 
and they are inserted in a 
circuit as if they were just 
that. The main characteristic 
of such devices is a phe-
nomenal static current gain. 
Therefore, the skimpy cur-
rent output of even a 741 will 
be sufficient to provide the 
necessary base drive. Suitable 
devices would be Motorola's 
HEPS9101 and HEPS9121. 
Texas makes the TIP 110 and 
the TIP 115, which are lower 
in  power  capability  and 
would require heat sinking. 
See Table 1 for the main 
parameters. 
On the schematic, R1 and 

R2  are  optional  and,  if 
installed, should be about 
10% of R3. The pot should 

REPEATER 
AUTOPATCH 

Offer your club COMPLETE 
emergency communications 

Commercial quality, gold plated contacts, plug 
in, epoxy glass PC boards. 12 volt DC or 115 volt 
AC operation - Power supply included. Four 
digit access - Single digit releases - field 
programmable. Hybrid network - No switching 
required. FCC certified telephone line coupler. 
Auxiliary "In Use" contacts supplied. Land line 
"call-in" signalling control contacts provided. 
Price complete $498 • $3 shipping 8 handling. 
Master Charge, Bank money order, or certified 
check acceptable. 

Accessories: CES-300 powered tone 
pad - $59 BUS-COM Soft-touch e telephone 
powered mike/pad element -834.95. M76 

MONROE ELECTRONICS, INC. 
100 HouSel Ave . Dept. 412. LyndOnvIlle, N.Y. 140 % 

Condition 

Ambient T = 25°C 
Ambient T ; 25 C 
Case T = 250C 
Case T = 25 C 

be about 50k and the bypass 
capacitors (from ground to 
the supply rails) should be .1 
ceramic disc. It will be ad-
vantageous to use the 14-pin 
package, rather than the mini-
DI P or metal can, and have all 
pins soldered to the board 
rather than socketed, for im-
proved heat transfer. 

Before you decide to go 
the Darlington way, make 
sure that your power supply 
has enough beef to exploit 
the performance afforded by 
the very high current gain of 
these devices. Remember that 
the tremendous amplification 
is obtained only under static 
conditions and falls off quite 
rapidly with increasing fre-

quency. Eventually you may 
run  into a circuit whose 
current  demands  fluctuate 
too rapidly for the Darlington 
to follow. • 

feptember fpecials 
NY-GAIN 
TH6DXX-6 el TrIbander  $189.95 
TH3MK3-3 el Tribander   150.00 
TH3112-Low Power Beam   104.00 
I 8AV7 WB•10.80M Vertical   70.00 
MOSLEY' 
TA33.3 el. Tribander   145.00 
CL-36-6 el. TribarKler   210.00 
RV.4C• I 0-40M Vertical   43.00 
RV•8C•80MKI, for RV•4C  27 00 
RKV•345.Roof Mount Kit  900 
Antenna Weather Guard  3  00 
WILSON 
System One-5 el. Tribander  209.00 
System Two-4 el. Tribander   167.00 
013.54-5 el 20M. 4 el. ISM   299.00 
Of3.43-4 el ISM. 3H. 10M   136.00 
01333.3 el 106 ISM   114.00 
CUSNCEATT 
ATB-34 Tribander     189.00 
MOTORS 

Cornell Dubilier Ham III    117.00 
Cornell Dubilier Ham Tr%    217.00 
Alliance HD-73   99.00 
PO W'S SUPPLIES IT SAT 
Overvoltage & Overcurrent Protec. 

575.4: 4 AMPS  549.9511 w 33.50 
575•8: 8 AMPS  89.9511,1.60.00 
SP5•20: 20 AMPS  149.95 List. 99.00 
575.30, 30 AMPS  I 79.95 List. 120.00 
MIME ANTENNA COMPONENTS 
nolre Is 
by Saxton-sold In 50 ft. increments-price per foot: 
5300-18 ga. Copperweld(TM) 24fft.. over 300 ft. 1.24 
5302.14 ga. Copperweld(7M) 4411c. over 300 It 2.94 
5303-12 ga. Copperweld(TM) 4i/r4/ft.. over 300 ft. 3.84 
8283-120-8/U foam. 95% Braid. 13 3.-200 ft. up 13.54 
8285-12G-8/U foam. 95% Braid. 11 ga.-200 ft. up 15.54 
8291-RG-513Aill foam. 95% Braid. 20 ga.•200 It up S 76 
1596-R 4174/U Miniature SO Of,,,, 200 ft. up 3.64 
Hy•Gain End Insulators/ I 56-List $3.9S/pr. 52.85 
Hy-Gain Center Insulator 8155-List 55.95. 54.30 
2502-300 Ohm Open Wire line. 100 ft. Coils 44 ft 
2500.450 Ohm,, Open Wire Line. 100 ft Coils 46 It 

C89 COMMUNICATIONS 
SERVICES 

32•A W EST M AIN STREET 
PHILADELPHIA MS 39350 
PHONE: 6014.51.5345 
HOURS: S-S Mon•Frl. 

Send etamp for price sheet or S1 check for full line 
cetelog. S•1 refundable on first order. We do not export. 
All shipptng i• collect. 
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slinky 
SLINKY! S43.95 Kit A LOT o antenna 
on a LITTLE space New Slinky")dipole* 
with helical  loading radiates a good 
signal at 1/10 wavelength long! 

woo , ', moo No 1.838.210 

i• 

161 IP .11 

IJ 

ens .1.111 , 

MAN V ow con v 
Milli vanr. 

"06  W O Oft 

This electrically small 80/75, 40 
& 20 meter antenna operates at 
an'/ length fro m 24 to 70 f t. • no 
extra balun or transmatch needed 
• portable - erects & stores in 
minutes • small enough to fit in 
attic or apt. • full legal power • 
low SVVR over complete 80/75, 
40 &  20 meter  bands • much 
lower at mospheric noise pick-up 
than a vertical & needs no radials 
• Kit incl. a pr. of specially made 
4"  dia.  by 4"  long coils, con-
taining 335 ft. of radiating con-
ductor,  balun,  50  ft.  RG58/U 
coax,  P L259  connector,  nylon 
rope & manual. 

Vnig%U 

FT-301 or FT-30113 III 

COMPETITION GRACIE OF 1CIIR 
FT 901DM  160-1091ACvli  51459 
FT 1101D  160 1061 &Cul,  1259 
Ft SO? 50  160 10.1 &CUR  1259 

INTERNATIONAL GRADE OF 1CVII 
FT /01F  160 lou SCOT  PM 
FT o,FE  140 TOM EGER  759 
FT 10IFX  160 10.1 AC Only1  699 

SOLID STATE HE 2CVII 
Fr 31310  1601014 24016 0191191  935 
FT 301  160 i 01A 24061 Arran,  750 
FT 7  60 vOM 20. aCvE  549 

VHF TRANSCEIVERS 
CPU 2300  F1A Mot..  IBA 
FT 22514  TM &CYR  640 
FT 22390  224 &CUR 31,[991161  695 
FT 2270  FM Molvi• 214  lag 
FT 22704  AuloScan 4 Mon 214  TIM 
FT 03500  Ail Mode 614  626 
FT-625P  All Mode OA  640 

SOLID STATE RECEIVERS 
FRG 1  Communications RCV.  315 
FAG /000  Aii Band OF RCvP  629 
FR 1015  16021A 11Cv11  599 
FR tOISID  160 lO WSW Digital  749 

INTERNATIONAL GRADE TRANSMITTER 
FL 707  1013-10M1041 .1  649 

WIEAR AMPLIFIER 
FL 21006  62 10M Linear  529 

TEST EQUIPMENT 
VC SOO&  SOO 1101 10 PPM 
'C SOOS  SOD rn0/  1 PPM 
CC SOCIF  500 nrOla 0 02 PPM 
VP ISO  Dummy Load 

ACCESSORIES FOR ALL MODELS 
TH SS  Nmdloat 
4D 146  Po L132 Desk 1413. 
y0 W A  MI LOZ 0.11 141 . 
TO Ure  1412 Hand Maks 

239 
399 
137 
136 

15 

?O' 
16 

TM  LOZ Ha . Mre 
FF .50  525 50 Pass Filt. 

Code ATT1 Drworam, 
OTR 2- 4  World Clock 

ACCESSORIES FOR FR 101 K VA 
FC 2  210 Com m.. 
FC 6  610 Converter 
OA I  FM Adapter 
I/F300  FM Filter 

Aulr/SW Crystals 

ACCESSORIES FOR 1101 SERIES 
FA 9  Fan 
FM 901  FM Ad&plar 
6.901  awl. Um, 
1.9901  Memory Unit 

DC DC Unit 
SP 901  00 
SP 901P  SpeaduarrP0101.1 
<13/201  216170011 AVTR 
VO W  Mondot Anrdyter 
60901  51615 65,0.0 VF0 
EC EDI  Antenna Tun*, 
10130 MC  Coon 
1166 9 9  Fiord 

ACCESSORIES FOR XII SERIES 
FC 301  An on., Tumor 
FV 301  VFO 

Solvd./ 
PrS 
Monitor Scot» 

11•11771farS " "'  
CW Favar 
SSISProc Floor 
External Relay So. 

LL30 , Pnon4 P91011  49 
1AMB 4  Mobile Mount  23 

ACCESSORIES F011101 SERIES 
FTV9609  6M iron...ter  239 
F1V250  2M Trenswerter  275 
ry Ions  UFO  137 
SP 10113  50040,6  25 
SP 101P9  Sp041.0fratc.  67 
FA 9  Fan  20 
3F3015  AM Filler  40 
4F30C  CW FiOrn  40 
DC I  OCADC Con m.r.  50 
RFP 102  Processor marly1  79 
APP 104  P100 6590, II4IlI Al 
FT 101  Sorry Ma w Mom .  25 
TO 101  Momta SC000  120 
Mt woe  Digital Illeadou. 

Frequoncy Coon..  213 
141 00-I  51,6910 Mount  23 

ACCESSORIES FOR VHF EQUIPMENT 
P9 1424  Marlon Und ,FT6.20131  25 
IAMB 2  .2A Mobil. Mount  23 
40454  620E9221 Mora Mount  23 
FT 221  Sem /MAIM Manua,  15 

M49 5  Ca KVFIDAroly % Mount  6 
VC 221  Ill 

FP/  4 amp Power Su9INY  50 
FRG 7  Communvalions R . . .  315 
FRG 6330  A. Bs . HT 1140 .14  629 
CITR 24  World Crock  35 

FP 301 
FP 3010 
10301 
SP 120 
iF9013 
XFIOC 
XF92A 

25 
24 
20 

20 
45 

124 
00 
36 

764 
1130 
415 
199 

170 

v57 
232 
263 
25 
40 
.0 
45 

ASTATIC 
MICROPHONES  r r. 

I 
T UPS0104 v.... m.4.444 .4 /He.  Im m  Slabo 
T UC • 0104 norristo.so1    06360 
T DC9 0104 'S OH Eagi4  vonestmiasi 57140 
U/10104 coornoc or cwt..  54550 

WV-GAIN , 
M ODEL 269 

t rmunutord• Irra .d VIII . ..no. demaned tor portatm 
•rW yeallue  •polvauons  try mstructral  not/or/3d 
rough handlow. complete. m orl•w& .1/9  •tn" 
rolow. II ewe Or bent at .1 .43 .  4...V m& 
raclang protector toush Cannot be . . .. my". allotted 

111,11•611 DUCKIES 

No. 209 - Vila Stand•rd. Motorola. III, Gam   99 011 
No. 214 - •NF, Saar    99 '01 
No. 226 - TNC  &son S  010 00 

3211  ,•• 9••  awn 2 V  r 6 tempo  to or, 
No 213 - SO 239 Hoe Itenyoud 1011.0.  59 t 10 

A =.1 
EXPRESS 

PANAV ISE 
It's like no other tool you've ever 
used. Its head rotates a full 360 
degrees - and tilts 180 degrees 
fro m vertical to horizontal. Imag-
ine how that kind of versatility 
simplifies work procedures, just 
one convenient knob locks work 
in any desired position. 

PANAV ISE  offers  a variety  of 
interchangeable  work  holding 
heads,  bases and accessories for 
every  imaginable function.  But, 
just  because  it's small,  doesn't 
mean you can't use PANAVISE 
for some pretty rugged work. It's 
a vise every craftsman deserves. 

MODEL 300 
Original Base 
Designed for  all nor mal per ma-
nent  installations.  Three  lugs 
spaced 120 degrees apart provide 
max imu m  mounting  stability. 
Overall  height:  3-1 3 /16"  (97 
m m).  Base  diameter:  5"  (127 
m m). 

MODEL 303 
Original Vise Head 
Wide 2%:" (63 min) jaws open to 
23/4 " (57 m m). Head is pressure 
diecast alu minu m alloy, with steel 
and  brass  inserts.  Ha m mertone 
gr ay/green  f inish.  Replaceable 
nylon jaws. Package includes both 
Models 300 & 303 for $21.95. 

GIANT FLEA MARKET! 
THOUSANDS OF M S IN PRIZES! 

Don't Miss The N.E. ARRL Convention 
Oct. 14th-15th 

At The Beautiful Sheraton Boxborough 
Boxborough, Mass. 

TUFTS 
CATALOG 
INDEX 

Advancec Electronics-2 
A MECO-7 
A mphenol- 17 
Antenna Specialists-20 
Astatic- 1 
Atlas-8, 12 
Autek Research-2, 5 
Bencher- 17 
Bird-7 
Bo mar-4 
B & W-16, 24 
CDE-5 
CES-9 
CIR-18 
Covercrait-9 
Cushcraft- 10, 11 
Data Signal-2, 8 
Dentron--4, 16 
Drake-3 
ETO-18 
F9F T-21 
F inco-6 
Ha m Key-13 
Hustler-12 
HyGain- 1, 22, 23 
ICO M-15 
JMR-17 
K LM-8 
Kenvvood-7 
Larsen- 15 
MI-J-13 
Microwave Filter-8 
Microwave Modules-17 
Morgain--15 
Mosley- 19 
Nemarc- 17 
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Pipo Co mmunications-17 
Radio A mateur Callbook-19 
Regency-2 
Rohn-6 
Sams-20 
Save Your Radio-19 
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Tempo-8 
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Texas RF-17 
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VISA 

Prices FOB Medford MA. 
MA residents add 5% sales 
tax. 

Minimum $3.00 for 
shipping & handling 
on ALL ORDERS. 

Name   Call 

Address   

City  State   Zip   

Order:   

-  Check enclosed ' Visa  Master Charge  American Express 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Credit card -7--

Signature   Card expiration date   

Tufts Radio Electronics •(617) 395-8280 
TC 1 

Radio Electronics 

209 Mystic Avenue 

Medford MA 02155 
(617) 395-8280 
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Model AD-1  $129.95 

THOMSON-CSF 

N PC 
ELECTRONICS 

IiimmiN M1111111 • 

• 

MODEL 
12V4 
102 
107 
103R 

:  110•6/4160,01110 

00. 
• 

M ODEL 108R M 
• 
6 

NPC 12 Arne Regulate. 
Coo., Supple 

Sol . Sla w 
3 way Protected 
Curren, Meese  A  r ib 

This heavy duly unit wetly converts 05 irons AC to 136 volts DC 
• 200 maitre.% 6 amps continua. 12 aINTS mu All solid stale 
Features dual cuttera oyetload and ovenionacre protection ideally 
suited la *vamp 'noble Ham ad.° 2 dole AM FM SW trans-
ceivers in you home ca office Can WO be used to lickle-clurtse 12 

PM CO ballet . 
14•0•i  ••••04041 

Output Wee w  136  TVDC  il is  3VDC 
£04100.0 Peoirmeen  20 my  50 red, 
RippieiNo w  2 me RNIS  5 me 1W S 
Transient WS W*.  20 tam 
Co me., Continuous 
Curtsey, limit  la t'nei 
Curren, S W. .  2560. 
Ow .... Pro.41.6  14 5 V  15 w 

Case 4. I NI e es dei • 5, 101 Snipping Reign, 115 les 

ALSO AVAILABLE  AS MODEL  1013RA 
WITHOUT METER AND OVERV OLTAGE 
PROTECTI ON 

MODEL 107 
NI7C 4 A mp Power 

Supply, 6 A mp Mem 
Soiod Sla m O wdoed 

Prot . led 

Functions silently in convecting 115 votrs AC to 52 PAU DC 4 amps 
continuous Gangs ma, Fbalasta anyone lo enroy CB ;ado car 6-Pack 

cartridoe cassette player , . radto in a home or othce 

Continuous Cu.., if uii ii+0 
01 '103 '1 W W1). Wo load, 
Otelped trottege trim load I 

C•PeCeor 
1.00491P91. Load/ 
Shed Comm Pr * 

C  aw 11111.4% (WI . S. IDi  dieing weiom SIC. 

I v 
10 000 
SU MAS 

M ODEL 103R 

Power Supply 
Sol . Ste w Oust 
04.10.40 Protection 

Converts 115 volts AC to 136 voltS DC • 200 mativolts Handles 25 
amps continuous and 4 amps max Ideany suited lot apphcalions 
*bee no nun and DC stabiely are mpcetant such as CB transmissoon. 

small Narn radi0 trans mitter an0 lirgh duality pont track car stereos 
Can also be USW BI 'tame C11.4* 12 iron., baneines 

(NIP. Wee ps 
Lin6/1.pabil.pulaPpn 
ReneeiNoimi 

136  2 UDC 
20 enV 
mg WAS 
uSeK 
S Amp 

3 Amp 

Misitikb.1 
136  3.3C 
50 me 
inV WAS 

NET PRICE 
$19.95 
$24.95 
$28.95 
$39.95 

M ODEL 109R 

1G4R 
108RA 
108RM 
109R 

$49.95 
$79.95 
$99.95 
$149.95 

NPC 25 Amp Regulated Porde SoOoly • W•y Pr ptircIed 
Output Voile . •nd C ur dent M•tilies 

Erna neavy dieN unil wen, convects 115 aats AC to 13 6 volts DC  20C 
ID 41415 COnlinuous 25 amps maii All SO W state remotes 

dual wreIe overload overvoitape and thermal protection ideally Naha 
oppattnra morale Pain W m and Ilnear arnpithe, ,n you 'tumor al . 

EK911•11 tenth Rae, Supoly Ica lasting and servicing ot 'notate corrau 
ref:M on M O MS 

• 44.‘•.3. 
Output VW..  136  2VDC  '06  300C 
Linsilbed Reguiation  50 90  OC my 
Weewe No w  5 on0 RNIS  10 my RIAS 
Tiensom Response  20 uSed 
Current Continuous  10 Amp 
Cuinen1 Lone  Te Amia 

?PivrPn'S1.8.4•7 =Pc'''"  145 V 160 S  15 V 

CO* 415 1.1m 9 ovr an ice steep , va per Is Ns 

MODEL 104R 
NPC 6 Amp Poised Supply 

So1id State Dual 
Overioad Prolection 

CO M M 115 volt, AC to 13 e volts 
, DC I 200 nullnoolts  1/31101,5 4 
NIP 0,111114.9948 ared 6145415 61. 
10.61/sS161•16,  0110 

01•11•11ill. M R " es bo mb sucti • CO 9911•1901Kon. pnan 11, 

eiblissaeli car wren Cen be used to 
trickle-charge 12 rents ballertes 

Output Vona . 
ineIL OM bellulabon 
4../Pc.• 
MM .. Response 
u wn1COnbnubut 

laril 
Current Pomba. 

Case 3  101  95  len e 6  Shipp , Wig. 9109 

1.04. 
130  3013C 
50 mil 
S env RMS 

MODEL 12V4 
NPC 1 75 A mp 
Poo . Supply 
3 A mp Hsu 

Functions 0110 4 in 00.00.1 

159 115 volts AC to 12 volts 
DC Ideally suited tor most 
ap prattons 050100109 8 track stereo burglar alarm CM radio a 
.easne lap, otayet  cr0010 power rating 

Continuo. Cu. ..1,64110MP  I IS Amp 
Output Vonege iNoLoadi  100 0.. 
Output Ponape if um coed,  17Vinin 
Si wring  5 00o , 
1460.• Due Load,  • RMS 
SM0  c un Protect..  T  El 

C... 3 IBI• • ON,  5 • D i Snipping Weight 310e 

MODEL 102 
NPC 2 5 Amp 
Power Supp,v 
4 A mp Max SOIPB Siete 
Overt° . Piotected 

functions silently in convert 
utp 115 rolls AC to 1? ivolts 

DC 25 rapt Cantl•• • 4 44•4 mu Enables anyone to ploy CB 
rad*, pae-vact6 =top. casselle • P ••• • C• 540 m 56 '5.554  
or Oh m 

continuous Curren, tip; Loam 
Outdid trim .* trao So w 
Out ., trotreae Fuu peal 

F6:711.611 :PLOC.71. 
Sotoo 0.rcoot Protoct.on 

12 B RIM 
5 00ilui 
6V RMS 
sierenelB , 

i wing emigre 4 lbs  Owe 3 in,  • .  5 . Di Snipping Wen,'  ,n) 

Model MB II $285 
(with Balun) 5315 

MB II provides: 
*Constant SWR monitoring *Precision tuning of final amp *Harmonic suppression 
*Receiver input impedance-matching *Maximum power transfer to antenna *Con-
tinuous frequency coverage 1.6 to 30 MHz * Precision tuning of any wire '6 

wavelength or longer. with SWR of 1 1 
MB II features: 

*Finest quality, made-in-USA components *Large precision, easy-to-read dials with 
360 readout *Optional 3000 watt Balun for twin lead antennas 

mITr TRIPLETT 

• Drop-resistant, hand-size V-O- M 
with high-i mpact ther moplastic 
case. 

•20,000 Oh ms per volt DC and 
5,000 Oh ms per volt AC; diode 
overload protection with fused 
R x1 Oh ms range. 

• Single  range  switch;  direct 
reading AC Amp range to facili-
tate  cla mp-on  AC  A m meter 
usage. 

RANGES 
DC  VOLTS:  0-3-12-60-300,  1, 

200 (20,000 Oh ms per Volt). 
AC VO LTS: 0-3-12-60-300-1, 200 
(5,000 Oh ms per Volt). 
QH MS:  0-20k-200k-2m IL -20M 
&I (200 Oh m center scale on low 
range). 
DC MICROA MPERES: 0-600 at 
250 m V. 
DC MILLI A MPERES: 0-6-60-600 
at 250 m V 
ACCURACY:  DC; ±4% AC; 
(full scale). 
SCALE LENGTH: 2-1/8". 

M ETE R:  Self-shielded;  diode 
overload protected; spring backed 
jewels. 
CASE:  Molded,  black, high im-
pact  ther moplastic  with  slide 
latch cover for access to batteries 
and fuse, 2-3/4" w x 1-5/16"d x 
4-1/4"h. 
BATTERIES:  NEDA  15V  220 
(1),  1'.4V  910F  (1):  Complete 
with  42"  leads,  alligator  clips, 
batteries and instruction manual. 
Shpg. Wt. 2 lbs. 
M ODEL 310 Cat. No. 3018$53.00 

AUTOPATCH - Ready to go! 

111•1•- • 0 0 

PI MP AT•R .4.491:1 PATC H 

A Complete Autopatch facility that requires only a repeater 
and a telephone line. Features include single-digit access/ 
disconnect, direct dialing from mobile or hand-held radios. 
adjustable amplifiers for transmitter and telephone audio, and 
tone-burst transponder for acknowledgement of patch dis-
connect. 
RAP-200 P. C. Card  $199.50 
RAP-200R Rack Mount  $249.50 

ADVANCED ELECTRONIC 

APPLICATIONS, INC. 

The AUTO DIALER that really works! 
• you get 18 numbers from a 1-2 punch 
'for making Quick and Safe Auto-Patch Calls 
• with Key-Pad Programmable Memory 

Check These Features: 
Automatically dials with 1 or 2 buttons 

Exclusive MOS Microprocessor 

Automatic Push-to-talk 

Programmable tone duration 

Programmable time between tones 

High quality tactile Key-Pad 

Built in speaker 

Program RAM Memory with Key-Pad 

(10 numbers in less than a minute) 

Optional ROM adds 8 permanent numbers 

Crystal controlled 

Mates  with  virtually  all  amateur  FM 
transceivers 

afatd 92-e.seatch 
QF-1 Active Filter 

For CW & SS El 

$59.00 

AUTEK pioneered the A C TI V E  A U DI O 

FILTER way back in  1972  Today, their 

fantastic performance is widely acclaim-
ed. But, today, we're still way ahead with 
the most advanced - our OF-1. Thou-
sands are already in use improving 
Yaesu, Kenwood, Drake, Swan, Atlas. 
Tempo, Collins, etc. Hooks up in minutes 
to A N Y rig. Plugs into phone jack. Drives 
a speaker with 1 watt, or phones. 
Its secret is an exclusive "infinitely-vari-
able" cascaded design. You can vary fre-
quency over the ENTIRE audio range - 
250 to 2500 Hz - in all positions. V ary 
selectivity 40:1 or more. Instantly zero-in 
on signals or optimize response! P E A K 

CW or voice with 50 Hz bandwidth, 
variable to 2000 Hz. Imagine what the 
N A R R O W E S T C W FI L T E R M A D E will 

do to QRM! Reject whistles, carriers, etc. 
with the most flexible NOTCH you've 
heard. Wide or narrow. Depth to 70 dB. 
Cope with SSB hiss and splatter in LOW-
PASS. Steep skirts in all positions add to 
your rigs skirts. 

EXPERIENCE the Ultimate 
in Scanners 

The Touch. 
bY 5essC4 

• Over 15 000 frequencies at your fingertips 
• Scans the Channels in 1 3 Seconds 
• Special Weather Alert' and Priority Scan features 

$249.95 

Tufts Radio Electronics • (617) 395-8280 
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Touch-n-go with 
DRAKE 1525E M 

Push-Button Encoding Mike 
Drake 1525E M, microphone with 
tone encoder and connector for 
TR-33C, TR-22, TR-22C, ML-2 - 
• Microphone and auto-patch en 
coder in single convenient pack-

LINEAR AMPLIFIER 
Model L-48 

L 4B Linber Amplifier .. $995.00 
• 2000 Watts PEP-SSB • Class B 
Grounded Grid  -  two  3 500Z 
Tubes •Broad Band Tuned-Input 
• RF Negative Feedback • Trans-
mitting AGC • Directional Watt-
meter • Two Tautband Suspen-
sion Meters • L-48 13-15/16" W, 
7-7/8"  H,  14 5/16" D. Wt.: 32 
lbs. • Power Supply 6-3/4" W, 
7-7/8" H, 11" D, Wt.: 43 lbs. 

age with coil cord and connec-
tor. Fully wired and ready for 
use. 

•   High accuracy  IC tone gener-
ator, no frequency adjustments. 

•   High reliability Digitran 0 key-
board. 

• Power  for  tone  encoder ob-
tained from transceiver through 
microphone cable.  No battery 
required. Low current drain. 

•   Low output inpedance allows 
use with almost all transceivers. 

• Four pin microphone plug: di-
rectly  connects  to  Drake 
TR-33C without any modifica-
tion in transceiver. Co mpatible 
with  all  previous  Drake and 
other 2 meter units with minor 
modifications. 

• Tone level adjustable. 
• Hang•up hook supplied. 

Drake T-4XC 
Solid State Linear permeability 
tuned  VFO  with  1 kHz  dial 
divisions.  Gear driven  dual cir 
cular  dials.  High  mechanical, 
electrical  and  temperature  sta-
bility.  Covers ham  bands with 
crystals furnished.  Covers all of 
80, 40, 20 and 15 meters, and 
28.5-29.0 MH7 of 10 meters. 

Covers 160 meters with acces 
sory crystal. Four 500 kHz ranges 
in addition to the ham hands plus 
one fixed frequency range can be 
switch-selected  from  the  front 
panel. 

DRAKE TVI FILTERS 
High  Pass  Filters  for  TV  sets 
proaide more than 40 dB attenua 
tior at 52 MH z and lower. Protect 
the TV set from amateur trans-
mitters 6-160 meters. 

Dra ke TV 300-HP 
Model  No. 1603. For 300 oh m 
twin lead 

Drake TV-75-HP 
Model No. 1610. For 75 oh m TV 
coaxial cable, TV type connectors 
installed 
LO W  PASS  FILTERS  FOR 
TRANSMITTERS  have four  pi 

CDM MUNICATI ONS RECEIVERS AND ACCESSORIES 
DSR-2  VLF-HF Digital Synthesized Co mmunications  $ 3200.00 

Laboratory Receiver SSB, AM, CW, RTTY, 
ISH 

R4C  Amateur HF Receiver, 160-10 meters 
4-NB  Noise Blanker for R4C 
FL 250  Accessory I.F. Filter 
F L-500  Accessory I.F. Filter 
F L-1500  Accessory I.F. Filter 
F L-4000  Accessory I.F. Filter 
F L-6000  Accessory I.F. Filter 
TRANSCEIVERS AND ACCESSORIES 
TA-7  HF Transceiver 160-10 meters  886.00 

Analog Dial Readout 
DR-7  Digital Readout/Gen. Coy. Board  186.00 

Allows continuous receive from 1.5-30 MHz 
TR-7/DR-7  Above units, factory installed DR-7  1072.00 
Aux-7  Range Program Board for TR-7 and TR-7/DR-7  38.00 

Allows receive 0-1.5 MHz and transceive or 
receive 1,5-30 MHz. Accom modates any 8 500 
kHz ranges. Must be used with either AR M 7 
range receive module or AT M-7 range transceive 
module. Use one mode per 500 kHz range. 
Modules are custo mer programmable, instructions 
provided. Proof of license necessary for RTM 7, 
contact sales dept. 

AR M 7  Range Receive Module  plugs in to Aux 7.  5.00 
Customer Program mable in any 500 kHz range 
0-30 MHz. 

AT M-7  Range transceive module  plugs in to All x-7.  5.00 
Customer Program mable in any 500 kHz range 
from 1.5-30 MHz except 26-28 MHz. Send 
proof of license. 

RV-7  Remote VFO for TA-7  156.00 
FA-7  Fan for TR-7 or PS7  24.00 
NB-7  Noise Blanker for TA-7  74.00 
SL-300  Crystal filter, 300 Hz  49.00 
SL-500  Crystal filter, 500 I-Iz  49.00 
SL-1800  Crystal filter, 1800 Hz  49.00 
SL 6000  Crystal filter, 6000 Hz  49.00 

TRANS MITTERS 
T4XC  Amateur HF Transmitter 160-10 meters 

699.00 
74.00 
52.00 
52.00 
52.00 
52.00 
52.00 

699.00 

Drake R-4C 
Solid State Linear per meability-
tuned VFO with 1 kHz dial divi 
sions. Gear driven dual circular 
dials. High mechanical, electrical 
and temperature stability. Covers 
ham  bands  with  crystals  fur-
nished. Covers all of 80, 40, 20 
and  15  meters,  and  28.5 29.0 
MHz of 10 meters. 

Covers 160 meters with acces 
sory crystal.  In addition to the 
ham bands, tunes any fifteen 500 
kHz ranges between 1.5 and 30 
MHz, 5.0 to 6.0 MHz not reco m-
mended. Can he used for MARS, 
W WV, CB, Marine and Shortwave 
broadcasts. 

sections for sharp cut off below 
channel 2, and to attenuate trans-
mitter harmonics falling in any 
TV  channel  and  fm  band.  52 
oh m. SO-239 connectors huilt in. 

DR AKE TV-5200-LP Model No. 
1609. 200 watts to 52 MHz. Ideal 
for  six  meters.  For  operation 
below six meters, use TV-3300-LP 
or TV-42-LP. 

DRAKE 

DRAKE 

TR 7 TRANSCEIVER 

Drake TV-3300-LP Model 1608 
1000 watts max. below 30 MHz. 
Attenuation  better than 80 dB 
above 41 MHz. Helps TV i-f inter-
ference, as well as TV front-end 
problems. 

DRAKE  TV-42-LP  Model  No. 
1605 is a four section filter de-
signed with 43.2 MHz cut-off and 
extremely high attenuation in all 
TV  channels  for  transmitters 
operating at 30 MHz and lower. 
Rated 100 watts input. 

TRANSCEIVERS AND ACCESSORIES 
TR33C  2- meter FM transceiver, 12 channel portable  229.95 
M MK-33  Mobile/Dash/Desk Mount for TR33C  12.95 
UMK-3  Remote trunk kit for UV 3 system  69.95 
UV-3  144  595.00 
UV 3  144-220  695.00 
UV-3  144 440  695.00 
UV-3  144-220-440  795.00 
UV-3E  144 430, European model  695.00 
• Prices above include factory installed modules for bands as listed. 
Factory installed "add-on" 220 or 440 modules. (Modules not  175.00 
sent to field). 
PO WER SUPPLIES 
AC-4  110/220V power supply for 4 line transmitters  150.00 

and transceivers 
AC Supply 1120/240 V.A.C.1 for any UV 3 
Model 
12 VDC power supply for 4 line transmitters, 
transceivers, & receivers 
120/240V A.C. supply for TA 7 
ESSORIES & MISCELLANEOUS 
Linear Amplifier with Power Supply Si Tubes 
Antenna Matching Network, 160 10 meters, 
250 watts 
Antenna Matching Network, 160 10 meters, 
250 watts. 

MN2000  Antenna Matching Network, 2000 watts. 
8-1000  451 Balun Designed for use with MN4C/MN 7 
MS 4  Matching Speaker for 4 line 
MS 7  Matching Speaker for 7 line  33.00 
W-4  HF RF Wattmeter 1.8 to 54 MHz 200/2000 watts  79.00 
WH 7  HF RF Wattmeter 1.8 to 54 MHz 20/200/2000 watts 89.00 
1525E M  Encoder Microphone w/pliig for TR33C/UV 3  49.95 
7079  Vinyl Case for TR33C  9.95 
HIGH PASS FILTERS 
TV 300HP  High Pass Filter for 300 oh m twin lead  10.60 
TV75HP  High Pass Filter for 75 oh m TV coax, type F  13.25 
LO W PASS FILTERS FOR TRANSMITTERS 
TV42LP  For transmitting below 30 MHz, 100 watt  14.60 

continuous/50 oh ms/S0 239 connectors 
TV3300LP  1000 watts continuous to 30 MHz with sharp  26.60 

cutoff above MHz/50 oh ms/S0 239 connectors 
TV5200LP  100 watts continuous on 6 meter amateur band  26.60 

PS-3 

DC-4 

PS-7 
MAJOR ACC 
L4B 
MN4C 

MN 7 

Tufts Radio Electronics •(617) 395-8280 
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MODEL 

T 84 H A 

TB3 H A 

TB2 A 
MI34019 

DESCRIPTION  A M ATE UR PRI CE 

BEAMS 
4 Ele ment 20/1 5/1 0. All four ele ments  $279.95 
1 unction all bands and are full sized 

3 Ele ment 20/1 5/1 0  $21 9.95 

2 Ele ment 20/1 5/1 0  $1 49.95 

2 Ele ment 40 m eter  $219.95 

VERTICALS 
1040 V  10 40 G olden Swan Trap  $1 72.95 

75 M K  75 m eter add-on kit for 1040 V  $ 39.95 

401 0V  1640 Sli m-line trap  $ 79.95 
75- A K  75 m eter add-on kit for 401 0 V  $ 39.95 

MOBILE 
45  75/40/20/1 5/1 6 1000 W PEP G old Plated  $119.95 

contacts, Manual hand switching 

742  75/40/20, 500 W PEP, no manual switching  $1 09.95 
required. Fully auto matic after initial 

tune•up to desired frequency. 

M 34  20/1 5/1 0 sli m line hi-bander 500 W PE P.  $ 69.95 

Coil for 40 or 80 or 160 with top section 
may be added to make unit four bander. 

M 34 T  Top sec tion used with 40/80 or 160  $  6.95 
coils. Not required for basic M 34. 

M 34E  Base ex tender rod for use when m ounting  5  13.95 
M 34 on bu mper. 

M 34/1 60 160 meter coil (M341 required)  5 21.95 
M 34/80  80 m eter coil (M34T required)  5  19.95 
M 34/40  40 m eter coil I M 34T required)  S 19.95 

• M 34/11 27 M Hz coil available only upon special request. 

Delivery six weeks $1 6.95. May be utilized in lieu of 10 
m eter coil on basic M 34. 

'THE SWAN METER SHOWCASE. 

Sniffs out radiated pOvref 
wherever Ills This little unit 
is so compact It Could measure 
relative radiated power in your 
Pocket Telescoping antenna 
and a frequency range of 
IS Mill all the way to 203 Mhz 
EST ROM Strength 
Meter 

Eley-On• the-pOCket pocket 
owe Mighty mite SwR meter 
with hi p accuracy SRA  gives 
you I I tot I SiVe at SO oh ms 

on frequeno . from 17 to SS 
Mhz Precision PC board 
directional coupler flakesita 
solid yaiue at a rock bottom 
Ohne SWIF5Pock eS WR 
Meter  Si& 95 

BWB Madge W OO . the PACO Darner This tittle 
lewd l gives you rela nye forward power and SWR 
on two 100 microa mpere meters at a 
remarkably low price indicates I I to Infinity 
vS wR of uo to 1000 watt signais on frequerelel 
from 5 5 to 150 Mkt With low insertion loss It' 
great for mobile operations too Swill Pow* 
Miele and M R Bridge  $25 96 

NEW TRANSCEIVERS 

750CW-5679.95 3508-S64995 350D-S749.95 
• sa me basic features as3S0A except 
added feature of 

• 6 Digit LED frequency display wi M 
readout to 1C0 no 

If you re ready for 700 lout, talking 
watts you re ready rot the new 7SOC W 
• 700 watts P E P input on 558 
400 watts DC input on CW 

• ckif audio /niter selectable 90 or IX Piz 
• CW soetone monitor with adiustaDie 
pitch and voiurne control 

• 90 througn10 meters use roe CW 
Selectable 25 or 100 kfmcrystal 
calibrator 

• Standard S5 Mhz 2 7 Hi bandwidth 
crystal niter or ophonal acceSSOnir t6 
pole filter available wi th 140 Db 
ulti mate rejection 
ArCessOrleS 
• VX 2002 
• MA•li Linear amplifier 
DO 76 Digital Dial 

me 750Cw Is a CW man S drea m 
co me true What s more Mere s a long 
list of accessories yOU can add Later for 
increased perfor manCe 

• SOO warts P E P input SS8 
• MO watts DC input on CW 
• BO thro wn 10 meters use LSB CW 

• 5 5 Mhz 77 kHz bandwidth crystal 
filter 

• Oscillators are solid state and IC 
regulated fOr stability 

• cw sidetone monitor with 
agiustabiepitch and volume 

• ON audio niter BO and 100 Hz 
selectable 

• Built in 117 VAC Dower supply and 
speaker ‘220 VAC Power SuPON 
available on special request, 
AccessOnes 
• Olt 2 00, 
• I. DC converter 
• 12000 linear amplifier 

• Crystal Calibrator J5S0A Only , 

Born Me 550A and Me 1500 are 
compatible witn tne sa me line of Swan 
Mressories that has built a reputation 
for rekamitry and perfor mance that s 
second to none inciuding linear 
ampiniers to boost your power to the 
legal limit 
So they re perfect for noyees or 

anyorm else because you can build 

caPaiiiiihe as yOU need it 

OUR NEW M-34 EXPANDABLE 
MOBILE ANTENNAS 

M e M 34 mock ie antenna gives you 10. 
15. and 20 meters and great 
DertOrmanCe in a tOugn rugged 
design for only 05275 
Then whenever you want it you can 

buy the Optional i60 90 or 40 meter 
C011 and too seCtiOn for 520 W to 525 W 
depending on the bang and make a 
full capability four bander out of it 
One that never needs coil changes or 
adjust ments after inihal tuning 
What s more at no extra cost you 
get features like SOO Wilts PEP iow 
standing wave ratio at resonance 
independent resonance a0iust ments 
on each of Me bur bands exceptional 
bandwidth and a neat clean 
low wind resistance profile that also 
goes great with momie homes motor 
nothes and apartments 
Mat s the kind of innovative 

proble m stinting thinking that goes 
into swan mobile antennas runt just 
MI MS& but Mei!, MO 

742 Auto matic Swan auto mates 
mobile antennas irA tn the 742 tit Dana 
antenna Work 20 40 or 75 meters with 

VOur 742 witl thut need for coil change 
or Otner adjustments after initial 
tuning A nigh 0 mobile antenna 
designed for maxi mu m efficiency 
capable 0 530 watts PEP  SI M 95 

libit41•45 inis switch adjuStabie 
S Dana antenna features a Swan HI 0 
COO and posithe stop 9 pOSitiOn 
switch with GOLD PLATED contacts 
Select 10 15 20 40 O A Hoe P . M.'S 
for 75 meters and go to wOrk knowing 
this tugged antenna s doing its 
KA7  Siva % 

S'  AG 
ELECTRONICS 

THESE  W ATTMETERS  TELL 
YOU W HAT'S GOING O N. 
With one of these in-line watt 
meters you'll know if you're get 
ting it all together all the time. 
Need high accuracy? High power 
handling?  Peak power readings? 
For whatever purpose we've got 
the watt meter for you. 

• W M2000  IN-LINE  W ATT-
METER WITH M USCLE. Scales 
to 2000 watts. New flat-response 
directional coupler for maxi mu m 
accuracy. $69.95. 

• W M3000  PE AK-R EA DING 
W ATT METE R.  Reads  RMS 
Power, then with the flick of a 
switch, true peak power of your 
single-sideband signal. That's what 
counts on SSB. $87.95 

• W M1 500  HIGH- ACCURACY 
IN-LINE W ATTMETER. 10% full 
scale accuracy on 5, 50, 500 and 
500 watt scales, 2 to 30 MHz. 
Forward and reflected power. Use 
it  for  troubleshooting,  too. 
$74.95 

At last a precision watt meter for Me6 and 2- meter man We design 
the WM 6200 for the upper band may who needs to know with 

7% accuracy Reads Dower of SO to 150 MHz signals on DAM scal es 
to 200 *MT'S plus SWR on expand ed range scale from 11 to 3 I with 

accuracy. WM-6200 In-Line Wattmeter  • $87.95 

Me new WM 200.4 

CiO n it all As an in roe 
watt meter it giv es you power to 
200 warts on two scales plus SWR 
from 1 1 to I 1 for signals from 
50 tO 150 MHz And aS a peak 
reader it reads true peak 

envelope power of your voice 
modulated signai Fiat response 
forward or refieCted power on 
scales to TOO watts in 
swit ch selected BUS or peak 

W M -200A Peak Reading 
Wattmeter  $89 95 

Put sa w power up in light. The new 
WMD 6200 does everything our WM 6200 
clOeS and ends guesswork interpolation 
errors and eyestrain besides with a 4-digit 
reacioui SO to ISO MHz power to MO watts 
wini an accuracy of - 10% SwR from I I to 
19 99 1 wi th  Is. accuracy W MD-620:1 

SWR Power Meter  5269 95 
(requires A C source) 

lefty iftne meter hilt for VHF mo thlie MIS 
brand new easy to install swivel mount unit 
is me perfect illu minated . ttrneter for 
2 meter mobile Co mpact and capable. it 
gives you M O Males 0 20 watts and 0 100 
watts at 10% accuracy SWR from t to 31 
Frequencies from 50 to 150 MHZ W MM.200 

S WR Power Meter  S49 95 

Den7ron_ 
MLA-2500 $899.50 

DenTron Radio has packed all the 
features a linear amplifier should 
have  into  their  ne w  M L A-2500 
Any Ha m who wOrkS it Can tell you 
the M L A-2500 really was built to 
make a mateur radio m ore fun. 

• A LC circuit to prevent overloading 
• Third order distortion do wn at least 30 db 

• 160 thru 15 m eters  • Frequency range: 
• 1000 watts D C input on C W, P IT Y or  1.8 M1-1/ (1.8-2.51 3.5 M1-4c (3.4-4.6) 

SST V Continuous Duty  7M11, 16.0-9.01 14 M H/ (11.0-16.0) 
• Variable forced air Cooling syste m  21 M Hz (1 6.0-22.0) 
• Self-Contained continuous duty po wer supply  • 40 watts drive for 1 K W D C input 
• T wo EI M AC 8875 external anode cera mic/  • Rack m ounting kit available 1 9 - rack) 

metal triodes operating in grounded grid  • Siz o  5•2- H ii 14 - W  0 14 - 0  Wt. 47 ibs 
• Covers M A RS frequencies without m odifications 
• 50 oh m input and output impedance 
• Built-in RF watt meter 
• 11 7 V or 234 V A C 50.60 h1 

wirnnR 
TWO METERS 

Novice Crystals (Specify Band Only) 

Motorola HT 220 Crystals 
CRYSTALS IN STOCK  In Stock! 

Standard • Ico m • Heathkit • Ken • Clegg • Regency • Wilson • VHF 
Eng • Drake • And Others! 

LIFETI ME GUARANTEE! 

NO W ONLY S7.00 A PAIR! 

Make/Model  Xmit Freq. Rec. Freq. 

Tufts Radio Electronics •(617) 395-8280 
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PROGRAMMABLE CMOS KEYER 

AUTEK RESEARCH 
CALLS CO W HILE YOU RELAX! 

Also reseepliers imee, GIN,  !!!! st e zr He ys, et( 

MODEL MK-1 
O NLY $99.5 0 

• 4 Messages 

• Instant record or reprogram 

• Designed for Novice, as well 
CW  Pro" and Contest OP 

An Advanced Programinabli Kim - Yet Priced lower Thu Many Ordinary Keyers 
Prcgramrnable mph, .  are the O wed advance to come along on years for CW When you use one. CC 

truly heroines FUN cj  ohl the WK I. qualny memory Sever, cost 5750 to W O  But Isow, anyone  coo 

afford a "immature  instead ot an ordinary here' It's an investment in whoyable operation For years 

to .7ome And an oncredible bargain at our breakthrough low 'owe , 

ADVANCED "MOS" MEMORY  PLUS A GREAT AUTOMATIC KEEN 

• lust tap button to start any of four messages 
• You record CD. contest eachanges. name 0111. Of any 
thing you want 0 the four rnesages 

• ((word 'intently by simply sending he message 

• Play out recording as often as desrred 

• Change by simply recording over the old nwvage No 
'ado, programmed extra cost IC's to buy 

• I erg, 1024 Oa total memory store. about 100 characters 
F arch message holds about 25 characters. depending on 
&waver length and pauses e g "CO CD DE W61)Y0 
W60Y0 CD TEST A' 

• 'Combine C/0" twitch combines 2 of the 4 messages lot 
ed. length of about SO clutwur,. e g , '0TH IS LA LA 
IAMB IS BILL BILL RIG HR IS KW ES BEAM ES NEW 
MEMORY KEYER" 

• REPEAT SWITCH repeats mune lore., until reset Very 
useful for longer CO's. or leave I MIAO W. pause at end of 
CO. If no answer. the Myer automatically repeals the CO 
until answered YOU SIT BACK ANC/ WAIT FOR A CALL , 

• ADDED CONTEST FEATURES  Instant memory in., 
with button, or by !mpg paddle when playing Tapping 
newest button restarts message 

• Sot AND dash memories 'Torque" your minor timing 
mistakes Most Otters haw just a dot memory or none at 
Al The MK 1 makes tending easel 

• IAMBIC OPERATION Squwring dot and dash paddles 

produces alternate dots and dashes, nuking a easier to se-rd 
lemn such as C F ABR. etc Most kayers put our onr, 
OF Ora, dashes when paddles are queered mat ow yr., w 6 
harder 

• FULL CMOS construction No TTL logic to heat up or 
drew heavy Current Battery operation a desired ISO ma 
9V 60 ma IP 12 V typicaill 

• SELF COMPLETING characters lamproof 

• Ester's.* Rd I protection  B-SD' WPM 

• Silent OVISISIO, Ootpul No clicking relays to lad IMas 
1300 V , IS ma rid blocked Fogs •200 ma cathode 
keyed nee. at key/ 

• TRIGGERED CLOCK fewest when recording) parts 
instantly at key closure No confusing wait. or need 10, 

YOU to "k m time," as with many keyed 
• Built in monaorrpseaku Volume control (paned V6d*/ 
adiusteble tone liniernal Pimps') 

To • •••••1 ion pl ••••• .• ••••••••• ••••• AC 1•0••• , 'Da • 9 V eatioo• ••••  cennKua  tow, avow No 9.•••• a O . * noon • 
p.r y.  so 9c goo*. a on • •• •••••••  OM( I 41e• 004 ,••• •••  ••••••••••  1•4 M K I •••• pa 101  co••••••••••l•  ',mild ••• •••  .1 

s•awf 40•••• as, man 1S •••o• AC, •n• sox  n•••1••an onv P• •••  • 0.0 .•••• is••••••I :vela. • ,•c000nonclea  •Onon ••• 
••••• ap•••• •••  P O • W.. .. Woe. oackPe won ow.. • 

oil vise erECt ADC 11.1,5  lIlt, Andre., 1.161.. ••••  salm A n. fl WW1 NM am Coon •••••1•1 end wood loth foil 
.4,1.0•1 

models 

VISTA Po "'  " 'Pi "  

quality power conversion produC1S for car boat hOrrst bailer truck 

Or reCrealiOn veNCle 

deluxe regulated R series 
convert 120 vac, 60 Hz to 13.8 vdc ± 0.5 vdc 

The VISTA series of regulated models is of the highest qual-
ity, utilizing the latest in integrated circuit (IC) technology. 
designed for long life and superior performance with hum. 
free highly regulated stabilizec output voltage  the stand-
ard of the industry 

VISTA 1111*  .2 amps continuous, 4 amps surge 
auto-reser breaker UL listed case Sae  $29 95 
3 l•Hx5WeSD inches 

VISTA RIR ..3 amps commuous 5 amps surge 
auto-reset breaker  ,lect  s33 95 
3' .1115W•51) inches 

VISTA iVR  4 Maps COnhnuous. 6 amps surge 
crowbar over voltage protected fusee 

lures case Sae 31.11.5 iWar 7' .E) incites 

843.95 
VISTA VIA  a amps continuous. II anIps Surge 
..uffera  crowbar OvOl-v011age protected !used 
Ui sled reatureS case sae 3-.1-1.5',Wir 7'00 .ncnes 

$51.95 
VISTA DR  5 amps continuous. II amps surge 
current irrnited C,O•Veat user- mirage protected fused 
UL irsted features case sac  rW•131D rnches 

$79.95 
VISTA DAD  10 arnp• continuous. 13 amps surge 
current unarng cro wbar over-acreage protected 'used 
Lk hued features case sue 4' 0-1,6' Ar.hieo inches 

$9495 
VISTA XXR  IN wrIpS Cenenuous. 20 amps surge 
Cuaera 10/181,69 CfCnIajar Oyer voltage pf011sded rused 
UL fisted leatures case sde 4 A156 ..W•LID mules 

$103.95 
VISTA XXRD  .20 amp{ cent muous, 26 amps surge 
current romrtino crowbar over voltage protected 'used 
JL fisted leatures case wee 4' .1-1.8W1i1 •D mcnes 

$139.95 
VISTA ODOR ..30 amps contnuous, 40 amps surge 
current limarng C.,06Sbal over voltage proiectei 'used 
UL irsted lectures case sae 4' :HA M. ,a .D inches 

$164.95 

applications 

Home use ol low power mobile AM-CB 
radios dually car tape players trickle 
battery charipng 

Hume use of Nob power mobile AM CB 
radios quality car tape players trickle 
battery chabeng 

HOT! use oi mobile simple skle band CR 
tvgh power AU CB and small barn radios 
dually car tape players lade recorders 

Home use or single sale band CB radios 
Non power car stereo lot rho HiFi perfectronisf 
low power 2 meter ham radon 

10 wafts 2 rneler ham FM-CB 'Panne 
and buSwiess band rectos low power 
Ione. enfold/Efts 

25 watts 2 meter ham FM CB manne 
and business band radios low power 
laleat am/pile's 

50 wattS 2 beret ham and FM CB 
band radios  Snear arnpta6PIS 

50 and 75 warts 2 meter cam band 
linear enfold*rs test bench pc*," 

suPOIY 

IOU and 160 wafts 2 meter ham barul 
irnear ampierers rest bench pa., 
SaPPly 
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The only 
completely 
free-standing, 
telescoping, 
breakover tower 
you can buy. 

The only completely freestanding, tele-
scoping, break over tower you can buy. 

GA NI,  i s  feet never have to They breakover. Your 

They telescope. Crank up or down easrly to 

P64 41  pinpornt best reception. 

leavetenance t he gervoeunndon whneunn tyaolluest  kopubrIlea mavien; 

to wer. 

One-piece price. You get the whole tower, 
ready to install. No extra charges for base 
plates, guy wire, etc. 
Old-fashioned craftsmanship. Every Tele-
Tow'r is cut, assembled, and welded by 
hand. 
Old-fashioned value. Orville Bond found in 
way to make better towers for less money. 
Our model 40, which we believe Is the most 
durable,  convenient  non.breakover  40. 
tooter you can buy, is $224 21 . Our Break. 
over Model 55, the only tower you can buy 
that is totally free-standing, telescoping, and 
a break over, is lust under $500. 
Completely free-standing. No guy wores, no 
brackets. Yet, by stretching the vondload 
over the entire tower, we've made them 
stronger than wired or bracketed towers. 
55 Concrete Sleeve    $32.00 
40 Concrete Sleeve   $32.50 
Model 40 
(extends fro m 23-40 11   $224.21 
Model 55 
(extends fro m 2T-55')   $4113.16 
Breakover Model 40 
(extends fro m  23 1-40',  with tweakover  at 
ground level/    5381.30 
Brealcover Model 55 
(extends fro m  2T-55',  with breakovey  at 
ground level)   $572.65 
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C D Two NEW Rotors 
from Cornell-Dubilier 

• For the New Super 
Co m munications Antennas 

• New Thickwall Casting 
• New Steel Ring Gear 
• New Metal Pinion Gear 
• New Motor Prebrake 
• New Super Wedge Brake 
• New L.E.D. Control Box 
• Safe 26 Volt Operation 
Designed for  the newest of the 
king-size com munications anten-
nas, the TAIL TWIST ER T" is the 
ulti mate  in  antenna  rotational 
devices. The TAIL T WISTER T " 
starts with a deluxe control box 
featuring snap action controls for 
brake  and  directional  controls; 
L.E.D.  indicators signal rotation 
and  brake operation, while the 
illu minated meter provides direc-
tion  readout.  This new control 
box couples to the newest bell 
rotor. Using the time tested bell 
roro,y. principle, the TAI L T WIST-
ER  m is a brand new design with 
thickwall  castings and  six  bolt 
assembly.  A  brand  new  motor 
with  prebrake action brings the 
antenna system to an easy stop, 
while  the  massive  square front 
brake wedge locks the assembly in 
place. A new stainless steel spur 
gear system provides final drive 

HAM ifi 

into a new steel ring gear for total 
reliability.  Triple race,  138 ball 
bearing  assembly  carries  dead 
weight and maintains horizontal 
stability. 
An  optional  heavy  duty  lower 
mast adaptor is available for light 
er  loads  with  mast  mounting. 
Price: $259.00 

The HA M III sets new levels of 
perfor mance.  Snap  action 
switched wedge brake and rota 
tional  controls  brings  pinpoint 
accuracy to large directional ar 
rays popular in com munications. 
A new motor provides pre-brake 
action to assist in slowing down 
rotational  mass,  and  the  new 
thicker  wedge  brake offers  far 
stronger lock-in phase action. To 
take full  advantage of this new 
design, the HA M III is designed 
for  in-tower  mounting.  A  new 
optional heavy duty lower mast 
adaptor  is  available  when  the 
HA M III is to be mast mounted 
with  smaller arrays. A stainless 
steel spur gear system multiplies 
the torque into the dual race 98 
ball  bearing  support  assembly 
assuring years of trouble free per-
for mance. Price: $139.00. 

Tufts Radio Electronics • (617) 395-8280 

TC-5 



0 
0 

0 
0 
a= 

Nco STING1R  VHF/UHF Antennas 
2 meter 

Stinger A210-941.15 
The model Stinger A 2 10 is a high performance wide spaced ten•lement 
meter yap desaned for the serious VHF operator Utilizing the Stinger con 
...eon features, the A 1 10 is almost indestructable no melter whet w wthee 
conditions we encountered Complete coverages of the 2 meter hand and low 
VS W a is assured through the use cif non linear spec . elements Mut also 
achieving maximum forward gem Power reins  2,000 watts P F P 
The A 210 ran be mounted for vertical polarization, the,, by making the an 
tonna quite useful in 'pewter accessing. of mounted for horizontal polmiza 
bon to, stahon to station VHF DX work Additional hays of the A 2 10 ran 
be easily flecked for even greater gain and front lobar* ratio 

SPECIFICATIONS  A 2 10 

ELECTRICAL - 
Forward Gain . . .  13 8dB 
Front.to.Back Ratio  25dB 
V.S.W R let resonance)  1.1 1 
Half Power Beam Width  . 40. 
Bandwidth  . 144 to 148 hilHz 
Impedante  50 Ohms 
MatrWng System Ark/ Met/10 Gamma 

MECHANICAL 
BOOM Length 
Longest Elernent 
Turning Radios 
Net mutt, Surface AO, 
Wind Load at 80 MPH 
Wenn, 

Stinger A 2-5-125.80 

10 ft 
47 in 
71 in 

2 36 sq tt 
26 7 lbs 
98 Ms 

The model Stinger A 75 is 3 hoe element bah gain entenna similar to the 
A 2 10 but having physically less of a profile The A 2-5 finds •xcellent seek 
cation ar e portable antenna as d disassembles into a visey compels, package 
Lit,. the A 210 the antenna can be MOunted for vertical or horizontal polar 
'ration for repeater or general wit mage work  Constructed or the Stinger 
heavy duty matowals, the A 25 is ideal for lo .tions encountering eAverse 
weather renditions Power rating tees watts PE P 

SPECIFICATIONS - A 25 

ELECTRICAL -  MECHANICAL-
Forward Gain .  9 5d13  Room Length 
Front to Back Ratio  22d8  Loo m,, Element 
V.S.W R (at resonance)  1.1 1  Turning Radius  . 
Half Power Beam Width  51  Maxi mum Surf me Area 
Bandwidth  144 to 148 MHz  Wind Load at en MPH 
Impedance  50 Ohms  Weight . 
Matching System Adtustable Gam ma 

Stinger A 2+ 2-$41.75 

S5 It 
41 in 
42 in 

1 23 ml It 
133 lbs 
6 5 lbs 

The model Stinger A 7.2 n a tenelement. dual polwiration 2 me w antenna 
demeaned for OSCAR communications or where switching from horieontal to 
vertical poi.. .toren re required The A 202 can wren be phe w/ to operate on 
both horizontel end vertical polenzation et the tame time This rs not only 
ode. eor OSCAR work but goes your metion versatility for ground common 
'cations 

Wide non linear element marine gives the A 707 superior twin however. since 
It d a fov• element beam in one given plane. the half power .arn width does 
nol make W ell,te necking difficult because of sharp directivity  The dual 
gamma match asse mblow movide fn. every tow VS W R end will withstand 
2.000 watts P F P 
The Stinger con.ruction features make Me A 2.2 w hientely heavy duty Pro 
lotions are made for mounoing the antenna at Me am of the twom  for ari 
zriseth control - or at the mi .. of the boons for normal nephew tons. 

SPECIE ICATIONS - A 2.2 

ELECTRICAL -  MECHANICAL - 
Forward Gain  .  9.548  Boom Length  . 
Circulsr Gain    10.5 48  Loo ms, Element   
FrOill to Back Ratio   22d8  Turning Radius 
Hall Power Beam Width  .  End Mount 
Horizontal Poleei ption -  Center Mount 
E Plane  57  H Plane  . 58"  M winsum Surface Area 
Vertical Polarizabon  Wind Load at 80 MPH 
F Plane  . .58. H Plane .  sr  weio , 
Circular Polarieedjon-
E Plane  .57. H Plane . . . 52° 
Bandwidth  . 144 to 148 
Impedance  . .  50 Ohms 
Matching System Adjultable Gamma 

11/1 meter 
Stinger A 1V. -$29.65 

6 ft 
41 in. 

. . 5.5 ft, 
. 3A It. 

i:51 M. ft 
. .13.4 lbs 

11 lbs 

The model Stinger A 1 1/4 is • ten •Nm•nt 1 1/4 meter 1220 ASHal hah pee 
for mance yaps designed for all 220 MHz communication needs °waned to be 
ej znAtr  othrer.ve l,ceor,hom ruinzo.c.nt,LI nplwanoeri‘ thrienAco, lp.1/,..,e,g.eltattsets4V. In, 

heavy duty elements boom end boom to meet mends ., the antenna ea .. 
withwands 120 mph wind loads tinder 1/4" ice conditions A low loss cminm• 
machosg erPern nt wee. a ow VS W R and is power rot . et 1 000 watts 

SPECIFICATIONS - A 1 1/4 

ELECTRICAL-
Formard Gain  13 8dB 
Front to Beck Ratio  75,18 
V S W R let resonance)  1 2 
Half Power Beam Width  40 
Bandwidth  220 to 226 NH. 
Impedance  .  SO Ohms 
Matching System Adjustable Gamma 

la me 

MECHANICAI - 
BoOni  rosins 
Longest Element 
Turning Radius 
Maximurn Surfacer Area 
Wind Lotszt at 80 MPH 
Weight , 

8 It 
78 in 
4 3 ft 

1 32  ft 
179 lbs 
8 lbs 

10 meter 
Stinger A 104-557.15 

The model Stinger A 104 is a wide spaced. full sirei, high gain four element 10 
meter enonobarxlet designed for optimum DX performance Utilizing the e• 
elusive Stinger Seerees square boom construction. the A 104 te light enough to 
bee... Packed for an edditional 3 dB win Yet Peong enough to . ..and 
the mow adverse wea Mier conditions The highly efficient gamma metch sys 
tern easily mt .'s/di' 2,000 watts P E P of pewee and nwintains • relatively 
low VS W R arrow the entire 10 meter ameteur hand 

SPECIFICATIONS - A 104 

ELECTRICAL-  MECHANICAL 
Forward Gain    10118  Boons Length    16 ft. 
Front to-Back Ratio   25413  Lonqeft Element    18.2 It. 
V S.W.R. let resOnancel . .  1.1  Turning Radius    7.4 It. 
Half Power Beam Width   55  Maximum Surface Area  4.4 sq. It. 
Bandwidth  .  28 tO 30 MHz  Wind Load at 80 MPH  . 118 lbs. 
Impedance  . .  . 50 Ohms  Weight  125 lbs. 
Matching System Adjustable Gamma 

6 meter 
Stinger A 6-5- $4195 

The model Stinger AR 5 it a highly directional 6 meter fire element been, spec 
if really designed for ma. insures forward twin with •'no compromise" front to 
beck rata The elements ere constructed of Ingh tensile strength seamless al 
°minims tubing plus the wichnove Stinger square boom end bracket essamhlies 
For maximum pow., transfer and love VS W  a uref ully designed gamma 
matching assembly capable of withstanding 2,000 watts P E P is inrorporated 
W ag element spacing assures optimum DX performance end good operations 
efficiency ecross the entire 50 to 54 MHz 6 meter hand The punre boons al 
lows optional vortical mounting for acre/song Amain repeaters 

SPECIFICATIONS - A 65 

ELECTRICAL-
Forward Gain .  11dB 
Front-to.Back Ratio  .  75118 
V S.W.R let resonance)  1 1 1 
Half Power Ream Width  52" 
Bandwidth  . .  50 to 54 MHz 
Impedance  . .  .  . 50 ohms 
Matching System Adjustable Gamma 

MECHANICAL 
Flowen I ength 
Longest Element 
To  Radius  „ 
Maximum Surface Area 
Wood fowl at 80 MPH 
Wenn! 

Stinger A 13.3-S27.30 

40 2 it, 
II 5 It, 

The model Stinoer A 0 3 is e 3 element heats gain 6 meted beam similar to the 
A 65 but ••pressly designed for Me casual 6 mend enthusiast The A 6 3 also 
finds excellent application for portable we es il disassembles into a compact 
parkege D . to the units light weight end minimal wind load, the omen . is 
ideal for double stacked and quad sucked arrays for the real 6 eneter 1)/(er 
The A 6 3 drat . at 7.000 watts P E.P and innorpnrates a Square boom and 
night . .. non,Th aluminum elements 

SPECIFICATIONS  A 63 

ELECTRICAL-
Forward Gain   7  OrIB 
Front to Back Ratio   21 048 
VS.W.R let resonance,    1.1 1 
Half Power Beam Width   60 
Bandwidth    50 .54 NH, 
Impedance  .  . „  50 Ohms 
Matching System Arkustable Gamma 

MECHANICAL - 
Room Length 
Longest Element 
Turning Radius 
Maximum Surtax. Area 
Wind Load at 80 MPH 
Weight 

6 and 2 meter 
Stinger A 62-968.60 

60 ti 
10 ii 
54 ft 

1 75 in tt 
176 Itn 

7 Itie 

The model Stine., A 62 is • truly remarkable combination 6 and  m.o. 
hewn desegned for optimum performance on both bands net only requiring 
ONE trantrnOtlann line This is accomplished thrnosh the use of wcluswe phas 
ing elements to ecromplitell dual hand operation with no we'd, . to •ither 
bend  NO SWITCHING REOUIRED , 
On 2 m.t.rs th• A 62 has 6 collinear elements - anto nlant tO Mtn. 1/2 X 
6 element yagie stacked side by soda  thus giving outstanding perfoeman . 
Mareimurn forward gain is assured on 6 meters through the use of four wide 
spaced elements Tlso heavy duty Stinger construction is eseed throughout so 
Met the antenna will withstand 100 mph plus wind loads 
The A 62  ideal for MOunting on the same mast es your tro bander or other an 
henna thus easily opening up, . ...Id of 6 and 2 mew VHF communeratiOn 

SPECIFICATIONS  A 67 

ELECTRICAL-  MECHANICAL-
Forward Gain  6  9 5118  Boom Length  10 1 It 

1 meters 12.0dB  Longese Element  10 ft 
Front to Back Ram  6 meters 19e1B  Turning Radius  6 7 IT 

7   27,18  Maximum Surface Area  4 48 sq It 
VSVII R.1615 2  I  1 1 1  Wind Load at 80 MPH  43 lbs 
Half Power Beam W idth  40. to 55  Weight  13 8 tbs. 
Bandwidth . 6 meters 50 o 54 MHz 

2 m eeeee 144 to 148 MHz 
Impedance  50 ohms 
Matching System Adjustable Gamma 

ROHN UNIT 

SEI250 3'4" SHORT BASE sec 
tion for concrete - $17.90 
SBh25G • 3'4" HINGE D SHORT 
BASE  section  for  concrete  - 
$29.15 
HGB25G• 3' HINGE D GROUND 
BASF  (use without concrete) - 
$58.35 
SDB25G•  SI NGLE  DRI VE-IN 
BASE - $25.00 
BP H25G•  HI N GE D  BASE 
PLATE for concrete  $50.00 
FR25G•  FLAT ROOF M OUNT 
$34.10 

PR25G • PEAK ROOF M OUNT 
26.25 
• Note: Towers mounted on these 
bases must be bracketed or guyed. 
RP25G ROTOR POST  $4.40 

I   

a  I  WP25G 

AS25G  ACCESSORY  SHELF 
(for mounting  Ham M  rotor)  - 
$8.35 
GA25G  GUY  ASSE MBLY  with 
torque bars - $15.85 
GB25G GUY BRACKET ONLY 
without torque bars - $10.00 
Adjustable House Brackets 
HB25AG 0-15"  $14.15 
HB25BG 0-24" - $17.50 
HB25CG 0-36" - $20.85 
Eave Brackets 
E 62515G 15"  $8.35 
EB2524G 24"  $9.15 
EB2525G  UNI VERSAL  EAVE 
BRACKET  $10.00 
TB-2  THRUST  BEARING 
$41.65 
TB-3  HEA VY  DUTY  THRUST 

ENGINEERING FEATURES 
D Anienna &Von angina...ma IS a %permit, at FINCO Top quality 
lab standard tett Fouler's.om is used throughout the development 
and design of all antennas The F INCO antenna test range has been 
carefully  checked for erroneous reflection characte eeeee ce that 
could cause errors in antenna designs Shown it the sophisticated/ 
stub and matching system that hes been developed for the Stinger 
067 6 and 2 meter dual band beam No traps or coils to burn Oill 
0, &tuna M . assuming you of the highest possible performance 
on both 6 and 2   

".) E xclusive Stinger square boom construction is used on all amateur an 
tennw The 1 '4" square hooms are of 064 wall high timed* strength a 
lure...sum which is many times stronger then its round counter part Also 
special bracket aseemblies ha w been de wloped to allow instant element 
to boom aleanment  plus they stay aligned in the highest wind and ice 
loads All elements ere of thick well high tensile strength arreeaft quslity 
aluminum. 

O All Stinger Series Amateur 
Antennas incor pore. heavy 
duty fully adjustable 
gamma matching systrms 
to allow for m wimurn 
power transfer The design 
peovides for minimum 
V S TV R and a rode band 
width A builtin SO 239 
type tOrinoctor asnanbly 
n Malt/0d plus the matching 
syst•ms ere power rated 
at 2.000 watts P E P 

O A 4- • 6" • full 

1/8" thick heavy duty 
plat . steel mast to 
boom mounting 
assembly is used on 
all Slinger &Mat of 
Amateur antennas 
The bracket assembly locks 
per manently on Me square 
boom and thus withstands high wind loads end torque without twisting 
or becoming 'mullioned The assembly accepts mast doer ..r, of up to 
2" 0 0 Provierons for mounting either in a vertical or horizon., plane it 
oncorporeted in several models 

ACCESSORIES 
SDB25G 

BEARING - $58.35 
VVP25G  W ORK  PLATF OR M 
$24.60 
Side Ar m 
SA25G-224 - $45.70 
SA25G-524  $45.70 
24" SI DE AR M 
SAB25G-2 - $28.90 
SIDE AR M BRACKET  $28.90 
SA25G-67  67"  SI DE  AR M  --

$45.70 
UHF25G  SI DE  AR M  M OUNT 
(for UHF & FM antenna) - $6.65 
BPC25G •  CONCRETE  BASE 
PLATE - $29.60 
25G  -  (10'  straight section of 
tower) - $49.50 
25AG-3 - (top section 2'/." tube 
type; 2" most fits snugly inside) 
$55.00 

(NOT U PS SHIPPABLE) 

RP25G 

25AG-4 - (top section, upper end 
ter minates in 11" flat plate for 
mounting  TB-2  or  TB-3 thrust 
bearing)  $55.00 
3/8" TBE&J -- (turnbuckles 3/8" 
x 6" 6,000 lbs ultimate strength) 
- $8.45 each. 
3/16" CCM - cable clamps - 45d 
ea. 
1/4" TH - thi mbles - 30d ea. 
1/2" TBE&J - (Y," x 12" turn-
buckles;  11,000  lbs.  ultimate 
strength) - $14.35 each. 
3/16" E HS - Guy wire: 

250' - $27.50 
500' - $55.00 
1000' - $110.00 

GAC-25-3 - concrete guy anchor 
- $16.65 each 

Tufts Radio Electronics •(617) 395-8280 
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TELEX. PROFESSIONAL HEADPHONES 
& HEADSETS 

BOOM PAIL PrikAOYETS 
rrr• •  rgrn......r.rorrary• roar•••rr•••.• •flre orr•ron.r. wow. • boom m. Mawr. long  r••••.••• c. 

tr•nwrrtrrrem Spam finra ror.or••• ••• rarr,airrrai• aarrrorrui• r  rorro. grourronrr.  pow. m.c nowftars imov• both Iv.* Ile* iv 
caNn. i•••• 

Ad. H..046  -4 H. pro...•luixerKr•  tact, .•04•1.41% 

MODEL C010 SWI.1110 £1210 C1320 C01010 C101210 W1320 CM U M 

lIaa006011t 541,61.61r 10308 SR 10308 SR 10308 SR 10548 SR 10308 SR 10308 SR 10508 SR i Ose3 SP1 
Fel 0002 01des cm' '51,18 • 5110 •3dB • 5‘18 '508 •3a8 • 548 • 5a8 
'15 k4 mput IkHr 

110055440 3 2 3 2 32 32 37 32 37 
In155045.1 10 ohn, 2000 or, 20 ornk 20 okmk 20 ohms 20 8drik 20 ohne 10 de, 

1114ropHone 50 50 50 sa 
Frequend, 8000 Ho 8000 16 8000 16 8000 16 
Respond 

Woophone High Nigh Alb 1100) 
Impedance 

ladlophone 5108 5108 510B 5108 
Sensodoly '618 • 5013 '508 • 5013 
Selo. 1 .11 mluotie 
it 1516 

Prep $9.95 SI 1.66 $28 30 S3 / 90 542.80 456 90 568 30 $64 50 

M odel C610 (SVVL 610) Model C 1320 
I  VI 

Model CM 610 Model C 1210 

Model C M 1210  Model C M 1320 Model CM 1320S 

the indi 

M it 
71-1RULINE 
WATIMET ER 

Pouet 
Range 

1•••••••••,r Rev& 44061 

S 110  a  a 
250  WO  ION 

soil 
ICON 
1.011 
SOON 
1000N 
/SOON 
'AMON 

M O DE L 43 
Ele ments (Table 1) 2-30 M Hz 

Ele ments (Table 1) 25-1 000 M Hz 
Carrying case for Model 43 & 6 ele ments 
Carrying case for 12 ele ments 

SA 
10A 
/SA 
SOA 
100A 
2500 
SODA 
1(100A 

Sc 
I, 
15( 
SOL 

det 
SOK 
ewe 

6125.00 
45.00 
38.00 

27.50 
17.00 

Ii) 
21.0 
SOD 
100C/ 

men 

84 

Set 
leel 
del 
S031 
1000i 

RE A D  RF  W ATT S  DI RECTLY!  (Specify  Type  N or S02...39 con 

nectors) 0.45 - 2300 M Hz, 1-1 0,000 Watts -±5 %, lo w insertion VS WR 

1.05. Unequalled econo my and flexibility. Buy only the ele ment(s) 
covering your present frequency and po wer needs, add extra ranges 
later if your require ments expand. 

=NO M •(7c. (c) 
--  _170 M ... *  " 

g 
t'  

The NEW KENVVOOD TS-820S transceiver 
TS-820S now has factory installed digital readout • 160 thru 10 
meter coverage • 200 watts PEP • Integral IF shift •Noise blanker • 
VOX & PLL circuitry • DRS dial • IF out, RTTY, XVTR capabilities 
•  Phone  patch  IN and O UT  ter minals • RF speech processor. 61098.00. 

Now you can receive the weak signals with the Aineco PT-2 pre-a mplifier! 

Model  PT-2 is a continuous tuning 6 160 
meter Pre- A mp specifically designed for use 

with a transceiver. The PT 2 co mbines the 

features of  the  well kno wn PT with ne w 
sophisticated control circuitry that per mits 

it to be added to virtually any transceiver 
with No m odification. No serious ha m can 
be without one. Price: $69.95. 

• Improves sensitivity and signal-to-noise ratio. 

• Rousts signals up to 26 db. 

• For AM or SSB. 

• Bypasses itself automatically when the transceiver is transmitting. 

• I. ET amplifier gives superior cross modulation protection. 

• Simple to install.  • Advanced solid-state circuitry. 

• Iniproves iniinunit, to transceiver front-end overload by use or its built-in allenualor. 

• Provides master power control for station equipnient. 

ALL BAND PREAMPLIFIERS 

• 6 THRU 160 METERS 

• TWO MODELS AVAILABLE 

• RECOMMENDED FOR 
RECEIVER USE ONLY 

• INCLUDES POWER SUPPLY 

ITiKENVV000 PRICE LIST 
Description 

HF EQUIP MENT 820 PACESE 11E1-1 SERIES 

TS-820S  TS-820 Deluxe Transceiver with Digital Display 
(DO 1) installed. 160-10 meters, IF shift 

TS-820  Deluxe HF Transceiver 160 10 meters, RF speech 
processor. IF shift, RF negative feedback 

053 1  Digital Frequency Display for TS-820 
VFO 820  Deluxe Remote VFO for 820 Series. Includes its 

own R IT circuit, frequency reads out on transceiver's 
digital display 

SP 820  Deluxe External Speaker. Includes audio 1 ilters 
for added versatility on receive; 2 audio inputs 

CW-820  500 Hz CW Filter for TS 820 

520 SERIES 
TS-520S  160 10 HF Transceiver. Digital Display (option) 

speech processor, RF attenuator, super noise blanker 
Digital Display for TS 520S. Doubles as a 
frequency counter, too! Adaptable to TS 520 
and 599 series 

VF O-520S  Remote VF O for TS 520S. Built in R IT circuit 
provides super operating flexibility 
Matching External Speaker for TS-520S. 8 Oh ms. 
Frequency response 100 5000 Hz 
500 Hz CW Filter for TS 520 

DG- 5 

SP 520 

CW 520 

5990 Series 
R 5990 160 10 Solod State A mateur Receiver. 

2 and 6 meters (optional). SSB, CW, AM, 
FM Transceives/splits with T 599D 

T 599D  80 10 Meter A mateur Transmitter. Solid 
State (except driver andf inals). Semi break in, 
sidetone, built in power supply 

S 599  External Speaker for 599 Series. 8 Oh ms. 
Frequency response: 100 5000 Hz 

CC 29A  2 Meter Converter for R-5990 
CC 69A  6 Meter Converter for R 599D 
FM 599A  FM Filter for R 5990 

HF MISCELLANEOUS 
R 300  All Band Co m munications Receiver. 170 kHz 

to 30 MHz  6 bands, AC/DC/Batteries, 
built in speaker 

Price 

1,098.00 

919.00 

179.00 
149.00 

49.00 

49.00 

739.00 

189.00 

AMKO 

MODEL PLF employs a dual 
gate FET providing noise fig-
ures of 1.5 to 3.4 db., de-
pending upon the band. The 
weak signal performance of 
most receivers as well as image 
and  spurious  rejection  are 
greatly improved. Overall gain 
is in excess of 20 db. Panel 
contains switching that trans-
fers the antenna directly to 
the receNer or to the Preamp. 
Model PLF 117V AC, 60 Hz. 
Wired & Tested   $44.00 

AT-200  Antenna Tuner. Includes an tenna coupler, 
SWR meter, power meter, antenna switch, 200W 

TL-922  Deluxe 160-10 Linear A mplifier. 2 KW PEP 
2 x 3 5002 tubes, rugged built in power supply 

DK-520  Digital Adaptor Kit (TS-5201 
DS-1 A DC DC Converter for TS 820/TS-520S Series 
VHF/UHF EQUIP MENT 
TS-600  6 Meter All Mode Transceiver. SSB, COI, FM, 

AM, 10 watts. Built in AC/DC power supplies 
TS-700S  2 Meter All Mode Transceiver, SSB, CW, FM, 

AM, semi break in, CW sidetone. Digital readout, 
receiver pre amp 

VFO-7005  External VFO tor TS 7005. Frequency displays 
on TS 700S. Special "frequency check' feature 

SP-70  8 Oh ms External Speaker Matches TS 600 and 
TS-700S. Excellent frequency response 

IR-2200A  2 Meter Portable Transceiver. FM, 12 channels 
(6 supplied); NI CAD batteries, charger are included 

TR-7400A  2 Meter Synthesized Transceiver. 25 W.itts, 800 
channels, 4 MHz, continuous tone coded squelch 
(option) 

TR-7500  2 Meter FM Transceiver, digital readout, one  299.00 
135.00  knob channel selector system, 10 watts output 

TR-8300  70 CM FM Transceiver. 23 channels 13 supplied).  299.00 
30.00  10 watts, broadband design 
49.00  TV 502S  2 Meter Transverter, 8 watts; SSB and LW  TBA 

easily hooks up to 520/820 Series 

up 
249.00 TV-506  6 Meter Transyerter, 10 watts; SSB and CW, 

easily hooks  to 520/820 Series 
OTHER ACCESSORIES 
8IS-4  KEN WOOD Headphone set (8 Oh ms) 

549.00  M13 1A MC.50  Mobile bracket for TR 2200 A 
Dynamic Microphone for all KEN WOO 
stations (1-11/Lo Z) 

25.00  PS-5  AC Power Supply. 12 VDC 013.5 Amps, 
matches TR-8300; built in digital clock 

35.00  with tinier 
35.00  PS-6  AC Power Supply, 12 VDC @ 3.5 A mps; 
45.00  matches TR 7500. 8 Oh m speaker included 

PS-8  AC Power Supply; 12 VDC @ 8 Amps; 
249.00  matches TR 7400A; well regulated; current  

limiting 
VOX 3  VOX Unit for TS 700A and TS 600 

149.00 

IBA 

65.00 

699.00 

/29.00 

129.00 

30.00 

229.00 

399.00 

16.00 
13.00 
39 50 

79.00 

79.00 

129.00 

C/3 

31:10 
1C:7 25.00 
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GIANT FLEA MARKET! 
'THOUSANDS OF SSSS IN PRIZES! 

t Miss The N.E. ARRL Convention 
Oct  14th-15th 

At  The Beautiful Sheraton Boxborough 
Don'   

Boxborough, Mass. 

GIANT FLEA MARKET! 
THOUSAN DS OF SSSS IN PRIZES! 

Don't Miss The N.E. MARL Convention 
Oct. 14th-15th Box borough 

At  The Beautiful Sheraton   
Boxborough, Mass. 

ADD-ON 
POWER! 

KL 

160 6 
WO, T• 
L I N341 

Highest quality. American-made brand 
transistors are fully protected for VSWR 
Short and overload. reverse polarity 
Highly effective heat sinking assures tong 
life reliable performance Black ancd.zed 
containers  exclusive KLM extrusions. 
have seven, full length tins on 

both sides! 

KLM RF Power Amplifiers 

• A simple. add-on-immediately 
RF amplifier 

• Merely coax-connect amplifier 
between antenna and transceiver 

• No tuning , Efficient strip-line 
broad band design 

• Automatic , Internal RF-sensor-
controlled relay connects amplifier 
whenever transmitter is switched on 

New Model 

PA 2-256 
PA 4-70BL 
PA 15-40BL 
PA 15-80BL 
PA 15-160BL 
PA 45-140BL 

List Price 

S 69.95 
189.95 
109.95 
179.95 
259.95 
219.95 

Manual, remote-position switching 
is optional 

• Models for 6,2.1' a meters. 70CM 
amateur bands plus MARS coverage 

• Two types Class C for FM CW 
Linear for SSB AM FM CW 

• Negligible insertion loss on receive 

• American made by KLM 

PA 4-70BC 
PA 15-60BC 
PA 45-120BC 
PA 4-40C 
PA 15-35CL 
PA 15-110CL 

189.95 
164.95 
209.95 
169.95 
154.95 
279.95 

ATLAS 350-XL 
• ALL SOLID STATE 
• SSB TRANSCEIVER 

• 350 WATTS P.E P. OR CW INPUT 
• 10 THROUGH 160 METER COVERAGE 

The all new Atlas 3 50- X L has all 
the  exciting  new features you 
want, plus superior performance 
and  selectivity  control  never 
before possible Price.  $1 1 9 5.00 
• 10- 160 Meters 
Full coverage of all six amateur 
bands in 500 kHz segments. Pri-
mary frequency control provides 
highly  stable  operation.  Also 
included is provision for adding 
up  to  10 additional  500 kHz 
segments between 2 to 22 MHz 
by plugging in auxiliary crystals. 
• 3 50 WATTS 
P. E.P.  and  CW  input. 
4111/ Model 350 XL - $1195.00 

Illustrated with 
optional AC supply. 

Auxiliary VFO, and 

Digital Dial, 

IDEAL  FOR  DESKTOP  OR 
MOBILE OPERATION 
Measuring just 5 in, high x 12 in. 
wide x 1 21/2 in, deep, and weigh-
ing only  13 pounds, the Atlas 
350- XL offers more features, per-
formance  and  value  than  any 
other  transceiver, regardless of 
size, on the market today! 
0350-PS matching AC supply - 
$225.00 
• DD-6 x L plug-in  digital  dial 
readout - $229.00 
•305 plug-in auxiliary VFO - 
$1 55.00 
• 311 plug-in crystal oscillator - 
$135.00 
ODMK- XL plug-in mobile mount-
ing kit - $65.00 

TEMPO VHF/ONE PLUS 
The Tempo/ONE PLUS offers full 
25 watt output or a selectable 3 
to 15 watt low power output, 
remote  tuning  on  the  micro-
phone, sideband operation with 
the  SSB/ONE  adapter,  MARS 
operation  capability,  5  kHz 
numerical LED, and all at a lower 
price than its time tested prede-
cessor ... the Tempo VHF ONE. 

The Tempo VHF/One Plus is a 
VHF/FM transceiver for depend-
able communication  on  the 2 
meter  amateur band • Full 2 
meter coverage, 144 to 148 MHz 
for both transmit and receive • 

Full phase lock synthesized (PLL) 
• Automatic  repeater  split  - 
selectable up or down • Two 
built-in programmable channels • 
All solid state • 800 selectable 
receive frequencies with simplex 
and +600 kHz transmit frequen-
cies  for  each  receive channel. 
Price: $399.00 

DELUXE RECEIVER PREAMPLIFIERS 

Ideal for Receivers - Converters 

High Gain - Low Noise 

FEATURES 
• Small size 
• Increases sensitivity of most receivers 
• Gold-plated copper shielding 
• single or double stage models 
• Diode protected. dual-gated FETs 

When orde ,ing be Sur• lo wetly 

or 
2 ',gilt Or O 0U b ,• band it. 

3 ko or assembled v•rtoon 

SPECIFICATIONS: 
Power 6 VDC to 18 VDC 112 VDC 
recommended) 

Size  a. Single stage 1" x  x 1/2 -
b. Double stage 2- x  x 

MOSF ET FT 0601, 500 MHz, dual-gate 
diode protected MOSF ET 

FREQ. DELUXE PREAMPLIFIER 
(MHz) USE STAGES GAIN dB NF dB WIRED 

SINGLE 25 2 i'-i tT:i' 
50 to 54 6 METER DOUBLE 48 2 $28.50 

VHF SINGLE 20 25 $14 50 
108 to 144 AIRCRAFT DOUBLE 40 2 5 $26.50 

SINGLE 20 25 $14.50 
135 to 139 SATELLITE DOUBLE 40 2 5 $26.50 

SINGLE 20 2 5 $14.50 
144 to 148 2 METER DOUBLE 40 2 5 $28.50 

SINGLE 20 2 5 $14.50 
146 to 174 HIGH BAND DOUBLE 40 2 5 $26.50 

SINGLE 18 2.5 $14.50 
220 to 225 114 METER DOUBLE 35 2.5 $26.50 

UHF SINGLE 15 25 $14.50 
225 to 300 AIRCRAFT DOUBLE 30 25 $26.50 

DATA SIGNAL, INC. 

„Epp 
UNADILLA 
W2AU  BALUN 

$1495_ 

SIGNAL. 

W2AU/W2VS • 5 BAND 
10/80 METER ANTENNA KIT 

by UNADILLA/REYCO 

• UNADOLLA 01,1101111•TED. 

jrn lar0.0 

THECAL 1 = 1. 
REVCO 

'W2VS- ANTENNA COILS 

RELIABLE 

rxiCX:1"c1.; 

4W- 40 
- 20 
- s 

0 

•It11••• 4•11•01,[1, 
A ll' CO, .01 N1 

•FRIEOUENCeaelATCPIED M RS, 
..... vow Antenna into •  • R...  300• •yl 

•••<o•  • ••••••is ,o, ,S 20 
• ▪ 0,•‘......80,004  r/61••• 
• .•qu•new Matcrwa P. ,  • Coo ,••• ,nstrucbens 
• 0.•..• end,' • '••  •  Length 

  sit 
LICIITNING 

M U M 

GIVES YOU OPERATION ON 
10 • 15 • 20 • 40 080 METERS 
(DESI G NE D  CL OSELY  TO  5 
BAN D TR AP DIPOLE PARAM-
ETERS  PER  A.R. R.L.  HAND-
BOOK,  HF  ANTENNA CHAP-
TER 21 'A M ULTI BAN D TR AP 
ANTE NNA') 

Every Component of This Kit is a 
Highly  Crafted,  old  Line  UN-
ADI LLA/REYCO Product Time 
Tested by HAMS, COMMERCIAL 

0 

i--1132 j  1-11 22'-

•  ARMED  FORCES  FACIL-
ITIES  AROUND THE WORLD 
-- FOR OVER 10 YEARS! 
COMPLETE  KIT (Nothing else 
needed) 

• 2 ea.  W2VS REVCO KW-40 
TRAPS 
• 1 ea. W2AU 'BIG SIGNAL' 
BALUN 1:1 
•  120  Ft.  RUGGED  14 7 
Strand Copper Wire 
• 2 ea. W2AU SHATTERPROOF 
END-sulators 
• INSTRUCTIONS 
• $48. 2 5  ICRO WAVE 

FCO  INC 
ILTElimp.  

Tufts Radio Electronics • (617) 395-8280 
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DIP/IC INSERTION TOOL ri,* PIN STRAIGHTENER 

E P E E 
=a= Eli = PIC: " 

IO I6Pin trio I. in6ertin I INS 1416 11346 

DIP/IC EXTRACTOR TOOL 
Ihr 11 I Intro/low in rewely suit. Ior hohlool 
. engineer reaturwg ono were hung orwi con 
etrwhon It will what, 0151 14.51 one 551 deniceo 
Or tron 8 In 24 poi 

Eatractor Tool  [XI  II St 49j 

P.C. BOARD Wu 444444 / i6  6 .411 ,1 ono . el .$1. •  t nOw trionne• 
ir....s.72'74rrle =t;:• =41r.  :: =7; 
owe NE [4.4  nre non ser ini re, 

r •O ZZ 
tower.. rrenser .6 16  54 I,. 
seasanie.t.. 10 1. 1.1 . 

tra'•:ilr" 
mon *. wow •unnwg 

•  ow wet 64' 

I PCL41 114.991 1400 . Board 

QUANTITY - ONE PAIR (2 pc 

QUANTITY - ONE SET (a pcs / 

PC CARD GUIDES 
164 ronsitc ol 2 pude, precis., molded 
L,̂a...unnt ,nte, th,t dampens shock and 
/Waton ort confine unworn inwrton or exilroc 
liCon  or commode. •ny Ewa truck 4444 

Porn 040 100 whet 

Card GuIdeS  ITR.)  191.09 

PC CARD GUIDES & BRACKETS 

Ow des • Brackets  105-2 10791 

QUANTITY - ONE SET 14 Ks) 

PC EDGE CONNECTOR 

44 Pin, dual read out. 156 (3.96 
mm) Contact Spacing. 025- (0,63 
mm) square wire wrapping pins. 

I PC Edge Connector  I  1 S-1-37411 

P.C.B. TERMINAL STRIPS 

4-Pole 
&Pole 
12-Polo 

TS 4 
IS- g 
TS-12 

91.39 
$IB. 
62.50 

WIRE-WRAPPING KIT 

Contains Hobby Wrap Tool WSU 30 M. 
Wire Dispenser WD 30 B, (2)14 DIP's, 
(2) 16 DIP's. Hobby Board H-PCB•l. 
DIP/IC Inserton Tool INS-1416 and 

DIP/IC Extractor Tool EX.1 

I mire wrapping Art  10.948 (BluellIS2S-961 

STAIP *PAP  UNWRAP 

Wire wrapping. stripping, unwrapping tool for 
HOBBY WRAP  AWG 30 on 025 (0.63mm) Square Post 

TOOL  Regular Wrap  WSU-30  66.95 
Modified Wrap  W51.1-3044  $7.95 

PRE CUT 

PRE STRIPPED WIRE 

Wire for wire 
ere ppn(  AWG 30 
(0 25mrn) AYNAR. 
wire 50 wires Par 
package stripped 
I both ends 

WIRE-WRAPPING TOOL 

For 025 (0.63mm) sq post 
"MODIFIED- wrap positive 

indexing. anti overwrapping 
device 

[Foe or AWG 30  TB-W630 
F AWG 26.28  BW 2628 

/54.95.1 
S3995.  

Bit for AWG 30 
Bit for AWG 26.211 

EIT-30 
131•26213 

1349 
87•5 

USE C  00 COO • ,•! . . 

'Nor inCtuDIO 

ROLLS OF WIRE 
Wire for wire wrapping AWG 30 

(0 25mm) KYNAfr wire. 50 rt roll 
silver plated solid conductor, 
eas stripping 

Eta 1 
1191 
SIN 
61 56 

WIRE DISPENSER 
• WTh 50 ft Roll of AWG 30 
KYNAR• wire wrapping wire 

• Cuts the wire to length 
• Strips 1 of insulation 

• Refillable (For refills, see above) 

er03043 
*530, 
wO3ow 
WD-30 

ye,* 
Anle 
Red Wire 96 

MIULF.6=1 =116 61 = 61.6.12191.0111.19 
M 212 1•21  NU J 
IMDLL-...C., = =11 =1M M.1:1.764TO  La 
1•1372 1/E.3.1.39k16 MUNI 

41,-  atirrist m fitSM 
IWIr.12:71 =66= n317:1201f11Pla 

5 1168 
MG1221 =KRL, M MEISLED/1•111TII 

  M3306215 
,  ELLS:611.88 a MIR 

...-•441, M ENL9L11 =08119.111 
M:11212:=1 1111Fell 

IMOCEIZEIN U WE 
IRE1=1  S ALE M Ellin 
w x.r.i_ m mxic-m maxitiza Wm 
M -62:1 1n-IMINDEPE M 
IM.Ii...1. 01•161.6.10saiell 
=L1.1-  M./Ed.:Oil LEO 
IMMEIME I M3132:51011 W11 
INIIPT IKI,7 MENE M !ILA 
M AL,C =ICIE MIN M.SGME...49'M It_a 

W6.1,1,9111 IS 

SO OM 

WIRE-WRAPPING KIT 

Contains Hobby Wrap Tool VVSU 30. 
Roll of wire R 306 0050. (2) 14 
DIP's. (2) 16 DIP sand Hobby Board 
H•PCI3-1 

IN,3E1 I8lu0lI 516 95 

DIP SOCKET 

Dual n line package 3 level wire 
wrapsing. phosphor bronze contact 
gold Elated pins 025 (0.63mm) sd 
100 (2.54mm) center spacing 

14 Pin Dip Socket 

16 Pin Tip SOC tot 

14 DiP 

16 DIP 

90.71 

$0 4. 

RIBBON CABLE ASSEMBLY 
SINGLE ENDED 

AM, 141,n DIP Plug 
24' Lore (609mrn) 
teirth 16 Pin Dip Plug 
24" lung 1609.44r) 

5E14 2 63-55 

5E16.2 1.175 

CSIZ 
DIP PI UG WITH COVER 
FOR USE  WITH RIBBON CABLE 

4 Pin Prug Cioner 
,PnPlugg Cover 

QUANOITY  1 IL UGS.  COWPS 

14-PLO 

16-PLO 
$1.41 
$1.59 

RIBBON CABLE ASSEMBLY 
DOUBLE ENDED 

'44ith 14 Pn Dip Pluri 2' LonirDE-14721T37g1 
With 14 Pin Dip Plug 4" Long DE 14.4 $six 
With 14 Pin Dip Plug 8- Long DE 14 8 095 
With 16 Pin Dip Plug 2" Lone DE 1 ev2 
ithW  Pin Dip Plug  4- Long DE 16-4 5 

E 5 

Wi 16 th 16 Pin Dip Plug 8" Long OE 16 se 5 

TERMINALS 

• (N5 (0.63mITI) Square Post 
• 3 Level Wire Wrapping 

• Gold Elated 

Slotted Terminal NWT 1 $2.96 
Single Sided 
Terminal WWT 2 12.95 

IC Socket Terminal *0.1 3 113.96 
Double Sided 
Terminal 

WWI 4 51 96 

21 1.11111 .C .L. 

TERMINAL INSERTING TOOL 
For In .ertong \NWT 1. WW1 2 VIIWT 3 
and WW1 4 Terminals into 040 
(1 01,111) D. Holes 

H T1 

WIRE CUT AND STRIP TOOL 

v ol e  la . Y . . .  fe•DO•  lo•  . 0. 

wollo  eut . owes  wins reoi we erui 
wo 4 cur wa Ow* re we. nue nu., •̂C• 

Trn Wawart urnr rine, Suess we rhow conotr ,.. et 

hwy . 

•  •••••••••  wo w e on. 

Plagalatim .441 
NM* 

WIWI LWOW 
Of S1•11111111•1 

WOWS  11 11WISCI 
24 es Woe Cut and Strip Tool  111 ,1110114 
26 K Wire Cur and Strip Tool  ST.,I4•14 
26ge Wire Cur and Strip toei 
drga Wire Cut and Strip Tod 
30ga  Wire Cut r . Sump Too, 

• IS 

5,11161•4111 
,96-1111 *• -  1161:51 

SY14.64.  as • -   

WIRE-WRAPPING KITS 

Conte ns Hobby Wrap Tool WSU-30, 
(50 ft )Roll of wire 
Prestr pped wire 1" to 4. 
length; (SO wires per package) 

stripped 1 both ends 

eneoprig 09 'Sky  
.4,6ra... OP i Seem I 

Wee terwOnelleiWoite 

en,   roPM m ifTH  

We 211 
WO 2 

.  2 * 

2 I. 

612 95 
512 95 
512 95 
$12 95 

HI-Q B ALU N 
•Por dipoles, yogis, invertod 
yams, doublets A quads 

•For e.,iI logal power a more 

•Issot• power in antenna 

•Broadisandod 3-40 Mhz. 

• Small, light, woather-proof 

•1:1 Impodance ratio 

• Roplaces c•ntor in melator 

• Nolps •Ii minate T VI 

•Peolly Guarentoed 

Van 
Gorden 
Engineering 

59.95 
PPG  41 4 11P .  

U.S. A. 

DUST COVERS 
•Our covers are custo m design al to protect all 

popular equip ment m odels. •They are m ade of 

rugged  high  quality  vinyl  and  are  m achine  

= ma for  extra  strength.  •They add  that 

u o mis ni ust a to your station. $3.95. 

C  COVER 
CRAFT 

Model 
300 

Model 210 

000 
000 
000 
000 

Model 221  Model 
CES Toodn Ton• Pads  220 
• model 300  acoustic couPIing 549 95 
• Model 210  tOr fn./Ming On 1/.1, k 1 . or hand holds S39 95 
• Model 220  CE 5 can now offer you • TOUCH TONE beck for 
Standard Communications hand held radios This is the complete 
beck assembly with the TOUCH TONE encoder mounted and reed,/ 
to plug into th• private channel connector Also included is a LED 
tone generator indicator and an eeeee nal ton• deviation adiustment 
5,9 95 
•  215 Iminiatur• version of 2101  $3995 
• •, del 221 long  S59 95 
• ',del 2 21 shor t S59 95  Motorola 01220 Back with P.O Mounted 

Tufts Radio Electronics 49(617) 395-8280 
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ATB-

4 ELEMENT BEAM 
SPECIFICATIONS 

10-15-20 METERS 
Cushcraft engineers have incorporated more than 30 
years Of design experience into the best 3 band 

HF bea m available today  ATI3-34 has superb 
performance with three active elements on each 

band, the convenience of  easy asse mbly and 

modest dimensions  Value through  heavy duty all 

alu minum construction and a price complete with 

it balun 

ENJOY A NEW WORLD OF DX 

FORWARD GAIN 
F/B RATIO • 
VSWR - 
POWER 
HANDLING • 2000 WATTS PEP 
BOOM LENGTH/ DA  IR . 2 

EXCELLENT  LONGEST ELEMENT - 328 
30 dB  TURNING RADIUS  189 
1 5.1  WIND STE -  54 SOF, 

WEIGHT •  42 Lbs 
WIND SURVIVAL • 90 MPH 

$259.59 
UPS SHIPPABLE  complete 

COMMUNICATIONS WITH ATB-34 

VHF - UHF DX-ARRAYS 
144, 220, 430 mhz 

20 ELEMENT DX-ARRAYS 
20 ELEMENT SPECIFICATIONS 

Forward Gain   14.2 if,  Impedance   52 ohms 
F/B Ratio   20 dl,  VAS'S at Frequency --- - 1 - 1 
Fwd. Lobe at 1/2 Poe. Point  Bandwidth W, VSWR 
horizontal   MP  Less than 2 - 1 ---- 4 mhz 
vertical   26*  Power Handling -- 2 KW PEP 

144 Mhz  220 Mhz  432 Mhz 
Height  1lb"  78"  42" 
Width a Depth  75" a 30"  53" 0 20"  29" a II" 
'Ta ming Radius  40"  32"  le" 
Maximum Mast Di..  1 1/2"  1 1/2"  1 1/2" 
Net Weight Lbs.  8  7  6 
Vertical support mast not supplied 

2 Meter DX-I20  11/4  Meter DX-220  ki Meter DX-420 
Am. Net $47.95  $42.95  $36.95 

40 ELEMENT DX - ARRAYS 
40 ELEMENT SPECIFICATIONS 

Forward Gain   17 db  Impedance   52 ohms 
F/B Ratio   20 db  VSWR at Frequency ----I - I 
Ewd. Lobe at 1/2 Par. Point  Bandwidth W/VSWR 
horizontal   32'  Less than 2 - 1 ---- 4 mbz 
vertical   26  Power Handling -- 2 KW PEP 

144 Mhz  220 Mhz  432 Mhz 
Height  118"  78"  42" 
Width x Depth  192" x 30"  132" 0 20"  72" a II" 
lu mina Radius  101"  65"  38" 
Maximum Mast Di,  2 1/2"  2 1/2"  2 1/2" 
Net Wright Lbs.  32  22  12 
Wind Rating  90 mph  90 mph  90 mph 
Stack Nit No.  DXK-140  DX6-240  DXK-440 
Amateur Net  S 65.95  $5995  $45.95 

80 ELEMENT DX - ARRAYS 
no ELEMENT SPECIFICATIONS 

For. an/ Gain   20 db  Impedance   52 ohms 
I. B Ratio   10 db  VS1A It at Frequency ---- 1 - 1 
Fwd. Lobe at 1/2 Par  Point  Bandwidth W/VSWR 
humroatal   32'  Less than 2 - 1 --- 4 mit. 
,ertical   12'  Power Handling -- 2 KW PEP 

144 Mhz  220 Mhz  432 Mhz 
Height  275"  182"  97" 
tA idth a Depth  192" x 30 - 132" x 20"  72" it 11" 
Turning Radius  101"  65"  38" 
Maximum Mast Do.  2 1/2"  2 1/2"  2 1/2" 
Mind Hating  90 mph  90 mph  90 mph 
Net Weight Lbs.  GE  43  24 
Stack Kit No.  DXK-180  DXK-2a0  DXK- 460 
Amateur Net  $119.95  $99.95  $89.95 

HF MONOBEAMS 
10 15 20 METERS 

10 METERS 
3 ELEMENT BEAM  You can Ease an outstanding signal usinx 
this compact three element beam.  It is easily mounted on 

lightweight rotator and takes only • limited amount of space 
Model No. A28-3 -579.95 
4 ELEMENT BEAM  A real DX'era beam for the active bie 
who wants a top •lignal on 10 meters. Mount on a good ham r., 

tabor. Model No. A28-4 —$89.95 

SPECIFICATIONS 
BOOM 

LONGEST ELEMENT 
ELEMENT DIAMETER 
TURNING RADIUS 
FORWARD GAIN 

FRONT TO BACK 
SWR P FREQUENCY 

WEIGHT 

A28-3  A28-4 
1 I/2"a 10'  I 5/8" it lb' 
17' 6"  18' 

7/8" - 1/2"  7/8" - 3/4" 
10'  14' 3" 
db  10 db 

22 db  25 db 

1 to I  I to 1 

II lbs.  21 lbs. 

13 METERS 
3 ELEMENT BEAM A high quality beam which can be mounted 

on a mast with other antennas. A heavy duty TV rotator will 
handle It. 
Model No. A21-3 -899.95 
4 ELEMENT BEAM  For the 15 meter enthusiast thie beam will 

give real DX performance. When mounted on • good ham ro-
tator It will withstand the most adverse weather conditions. 
Model No. A21-4--S129.95 
SPECIFICATIONS  A21-3 
BOOM  1 5/8"  12' 

LONGEST ELEMENT 
ELEMENT DIAMETER 

TURNING RADIUS 
FORWARD GAIN 

FRONT TO BACK  22 ck. 
OWN V FREQUENCY  Ito 1 
WEIGHT  16 lbs. 

22' 10" 

7/8" - 3/4" 

13' - 3" 
8 db 

20 METERS 

A21-4 

1 3/4"  21' 6" 
22' 10" 

7/8" - 3/4" 
IS' - 8" 
to db 
25 db 
tint 
32 lbs. 

2 ELEMENT BEAM  Full size beam performance for the active 

20 meter ham with limited space and budget. 
Model No. A14-2 —S119.95 
3 ELEMENT BEAM  A real DX-er's bearn with full IS wave-

length element spacing.  The heavy may construction glees 

years of trouble-free service. Model No. A14-3  $159.95 

SPECIFICATIONS 

BOOM 
LONGEST ELEMENT 
ELEMENT DIAMETER 

TURNING RADIUS 
FORWARD GAIN 
F/B RATIO 
SWR Itt FREQUENCY 
WEIGHT 

A14-2 
1 5/8" x 10' 
35' 10" 

1 I/O" - 3/4" 
18' 
5 db 
13 db 
1 to I 
20 lb., 

A14-3 

1 5/8" it 20' 6" 
35' 10" 

1 I/O" - 3/4" 
21' 
db 

22 db 
1101 
33 lb., 

World Radio TV 
Handbook 1978 

eioako RADIO Ti 

HF Verticals 10-80 Meters 
• ef f icient  top  ring  •  fiberglass 

trap for ms • ena meled wire coils 

• solid alu minu m capacitors  • no 

tuning  required  •  full  co mpres-

sion  cla mps  •  o mnidirectional 

coverage • reinforced base • m ast 

or ground m ounting • pre- marked 

sections • easy asse mbly • supe-

r lor quality 

3 BAND  20- 1 5  m eters/ Model 

AT V-3   $49.95 
4  BAND  4'20'1 5'1 0  m eters/ 

M odel A T V-4   $89.95 

5 BAND 80'40 20'1 5' 10 m eters 

/Model A T V-5  $1 09.95 aahcralt 

Speak up. 
We know all about uP In faCt, we're 

number  one from the  ground 
up when it comes to amateur corn. 
munications towers We've been 
building them for HAMS tor more ow, 
two --facades 
Whether YOlire thinking crank-up, 

guyed or free.standing, check with 
us first We're To to Reliable, de 
pendable 
When we say number one from 
the ground up, were talking about 
towers like tri-Ex's new -Big W' 
shown here It's a free-standing 
crank•up with a height of 80.ft, 
providing good DX capability at 
low cost ideal for serious HAMS 

M odel W51 
(51' Self-supporting)  l irxi x 
$850.00  boo 

CIMPORATICA 

M1MG MIG 

SST T-1 RANDOM WIRE 
ANTENNA TUNER 

All band operation (160-10 meters) with 
any random length of wire. 200 watt output 
power capability — will work with virtually 
any transceiver. Ideal for portable or home 
operation. Great for apartments and hotel 
rooms — simply run a wire inside, out a 
window, or anyplace available. Toroid in-
ductor for small size: 4-1/4" x 2-3/8" x  
Built-in neon  tune-up indicator. SO-239 
connector. Attractive bronze finished en-
closure. Only $29.95 

SST T-2 ULTRA TUNER 
Tunes out SWR on any coax fed antenna as 
well as random wires. Works great on all 
bands (160-10 meters) with any transceiver 
running up to 200 watts power output. 
Increases usable bandwidth of any antenna. 
Tunes out SWR on mobile whips from 
inside your car. 
Uses toroid inductor and specially made 
capacitors for small size: 51/2 " x 21/2 " x 21/2 ." 
Rugged,  yet compact. Attractive bronze 
finished enclosure. SO-239 coax connectors 
are used for transmitter input and coax fed 
antennas. Convenient binding posts are pro-
vided for random wire and ground con-
nections. Only $49.95 
SST T-3 IMPEDANCE TRANSFORMER 

Matches 52 ohm coax to the lower imped-
ance of  a mobile whip or vertical.  12 
position switch with taps spread between 3 
and 52 ohms. Broadband from 1-30 MHz. 
Will work with virtually any transceiver — 
300 watt output power capability. SO-239 
connectors. Toroid inductor for small size: 
2-3/4" x 2" x 2-1/4." Attractive bronze 
finish.  Only $19.95 

Tufts Radio Electronics • (617) 395-8280 
TC-10 



6 METER BEAMS 

3 - 5 - 6 - 10 ELEMENTS 
Proven performance from rugged. full ',lie, e nit II I DI Al116. 

Element spacings and lengths have been carefully engineered to 

give best pattern, high forward gain, good front to back ratio 

and broad frequency response. 

Booms are .058 wall and elements are' 3/4" - 5/8" .049 wall 

seamless chrome finish aluminum tubing. The 3 and 5 element 

bea ms have 1 3/8" - 1 1/4" booms. The Band 10 element bea ms 

have 1 5/8" - 1 1/2" booms.  All brackets are heavy gauge 

formed aluminum. Bright finish cad plated uboltsare adjustable 

for up to 1 5/8" mast on 3 and 5 ele ment and 2" on 6 and 10 

element bea ms.  All models may be mounted for horizontal or 

vertical polarization. 

New features include adjustable length elements. kilowatt Redd, 

Klatch and built-in cows fitting for direct 52 ohm feed.  These 

bea ns are factory marked and supplied with instructions for 

quick assembly. 

Description  3 element  5 element  6 element  10 element 
Model No  A50 3  A50 5  A50 6  A50 10 
Boom Lngth  12'  20  24 
Longest El  117'  117'  117'  117 ' 
Turn Radius  I 1'  13 

Fred Gain  7 5 dB  9.5 dB  0.5 dB  13 dB 
F/I1 Ratio  20dB  24 dB  26 dB  28 dB 
Wwqht  7 lbs  11 lbs  18 lbs  25 Its 

COAXIAL DUAL STACKING KITS 
Double your effstive radiated power by 
no  6 Meter beams I ush ( raft "'axial 
stacking kits provide a simple and efficient 
method for realuing 3 db additional pin 
while  maintaining  the  superior  ,hars. 
Isis's:1 of our tangle beams. The stacking 
kits are .omplete anth KG-59,U cable and 
prtassembled fittings for dust 52 akin 
fsd 

Modvl No.  For stacking:  Amateur Net 
A535-SK  A50-3 or A50-5  SI7.95 
A561-SK A50-6 or A50-10  519.95 

ne* 

RINGO 
RANGER 

for FM 

4.5 dB' - 6 dB•• 
Omnidirectional 

GAIN 
BASE STATION 
ANTENNAS 

FOR 
MAXIMUM 

PER FOR MANCE 
AND 
VALUE 

Cush Craft has created another first by making the 
world's most popular 2 meter antenna twice as good. 
The new Ringo Ranger is developed from the basic 
A13-2 with three half waves in phase and a one eighth 
wave matching stub. Ringo Ranger gives an extremely 
low angle of radiation for better signal coverage. It is 
turable over a broad frequency range and iierfectly 
matched to 52 ohm coax. 

ARX-2,  137-160 MHz, 4 lbs., 112" 

ARX-220, 220-225 MHz, 3 lbs.,  75" 

ARX-450, 435-450 MHz. 3 lbs.,  39-

• Reference 1i wave dipole. 
•• Reference 1, wave whip used u.s gain standard by many 

manufacturers. 

Work full quieting into more repeaters and extend the 
radius of your direct contacts with the new Ringo 
Ra wer. 
You can up date your present AR-2 Ringo with the 
simple addition of this extende. kit. The kit includes 
the phasing network and necessary element extensions. 
The only modifications required are easy to make saw 
slits in the top section of your antenna. 

ARX-2K  CONVERSION KIT 

2 METER C M 
ANTENNAS II 
a TM RINGO  375 dB Gain t reference  wave whip, Half wave length an. 
'canes with dirst de ground. 52 ohrn feed takes PL-259, low angle of radio-
..on ssth 1-1 8WR Factory preaasembled and ready to install 6 meter 
,artiv pree.embled. all but 450 MHz take IL. meat There are more Bingos 
see than all other 1,14 antennas combined 

Model Number 
Frequency MB. 
1,wer  Hdlg Watts 
Wind area p ft 

AR-2 
115.175 
100 
21' 

AR.25 
135-175 
500 
21' 

AR-0 
50.54 
100 
37 . 

AR•220 
220.225 
100 
20 

AR•450 
440-460 
230 
10 

C 4 POLE  tip to 9 dB Gain over.', wave dipole Overall antenna lent. 
. i7 Wes  23' 120 MHs  15% 415 MHs  h pattern 360  6 dB gain. 
no  9 dB gain. 52 ohm feed takes PL 259 connector Package include. 4 
mplete dipole assemblies on Manntinn 600ine harneas and all hardware 
ertical support nuast not supplied 

AF51.4D  144 - 150 MB. 1000 watts wind area 258 sq ft 
AFM-24D 220 - 115 MILE 1000 watts, wind area 1 e5 an ft 
ACM-44D 415.450 NH.. 1000 walla. wind area 1 13 sq ft 

0 POWER PACK The big signal 122 element array, for 2 meter FM. ones 
•., A147•11 yetis with • honzont•1 mounting tunny coaxial harr.e ,.. and 
.11 hardwere Forward gain 16 dB. F B ratio 24 dB. i, power beamwalth 
12 dimensions les - 110 ' x 40'. turn radius GO  weight 15 lbs 52 ohm feed 
Otes PL-259 artist 

A141•22 146 • 14$ MHs, 1000 Walla wind area 241 sq ft 

I/ YOGI STACKING KITS  VPK includes horizontal mounting boom harne. 
• rda a re and inntru, hon. for two vertically polarized yogis given 3 dB gam 
.er the single antenna 

A14.VPK 
A114.811 
A147.VPK 
A111.8K 
A449-8K. 

complete 4 element decking kit 
4 element coax barn.. only 
complete 11 element stacking kit 
11 element coax na mes, only 
6  11 element coax harness only 

•4 Sri ELEMENT YAMS  The standard of compel-mon in VIIF.UHF con, 
munications. now ,ut for F11 and vertical polanzation The four and six ele. 
merit models can be tower side mounted All are rated at 1000 watts with 
direct 52 ohm feed and PL-251) connectors 

Model Number  A147-11 
Boom Longest ele  144" 40" 
Wahl TYR. radius 6 lba. 72 
Gain PH ratio dB 13 2 28 
is lower beam  4$ 
Wind area  ft  121 
Frequency MHz  146.148 

A-147-4  A449-11  A449-6  AT3•11 
01526 " 

3 lbs 44" 4 lbs. 00  3 les, 18  5 lbs. 51 
920  13.1 28  11 25  13 2 214 
44  48  60  45 
43  39  30 
146.14N  440.450  440.450  220-225 

VOA TWIST  12 4 dB Gain Ten elementa horizontal polarization for lou 
end r.o.eragt and ten eiemcnt. vertscal pulariuttion tor 1,14 coverage for-
sand gain 12 4 dB. F B ratio 22 dB boon, length 130". weight 1011m. longeo 
element 10 '. 52 °PIM Redd, Nat, h drisen elements take PL-25B connectors. 
ones two separate Feed line, 

A147.20T 145 • 147 MHz. 1000 watts. wind area 1 42 sq ft 

HIGH PERFORMANCE 
VHF YAGIS 

3/4, 1-1/4, 2 METER BEAMS 

the Panda rd p I eompa r si in in amateur 560 ( tIP r ummunica - 

ions Cush Craft yagis combine all out performance and relia 

aility with optimum size for ease of aasembly and mounting at 

-our site. 

Aghtweight yet rugged, the antennas have 3 A6" O. D. solid 

:ilu minum elements with 5/16" center sections mounted on heavy 

luty formed brackets.  Booms are I" and 7/8" O. D. aluminum 

ubing. Mast mounts of I/O" formed aluminum have adjustable 

-bolts for up to 1-1/2" 0. D. masts.  They ean be mounted 

or horizontal or vertical polarization.  Complete instructions 

include data on 2 meter FM repeater operation. 

New features include a k 'Iowa tt Heddi Match for direct 52 ohm 

•oaxial feed with a standard lal.-259 fitting.  All elements are 

spaced at .2 wavelength and tapered for improved bandwidth. 

Model No  6144 /  A144 11  A220 II 
Description  7m  2r”  l'ym 
Elements 7  I 1 
Boom LINO, 98 • 144'  11017.,  

Weight  4  6 
Fad Gain  11.113  13dB  13dB 
F II Ratio  26 08  28 dB  28 dB 
Ewe Lobe 0 
'4 pwr or  46  47  42  42 

SWR @Fret,  trot  trot  trot  trot 

A430 Ii 
a.rn 
11 
57" 
3 
13dB 
28 dB 

AMATEUR FM ANTENNAS 
6147 4  22 95 
0147 11  34 95 
4147 201  59 95 
4147 22  99 95 
62207  23 95 
A220  32 95 
6220-22  82 95 
A449-6  23 95 
4449-11  32 95 
AFM-40  64 95 
AFM-2413  62 95 
AFM-44D  61 95 
AR 2  24 95 
69.6  36 95 
AR•25  32 95 
69.220  23 95 
AR-450  23 95 
ARX 2  36 95 
660-26  14 95 
ARX-220  36 95 
ARX-450  36 95 
AMATEUR FM STACKING 
KITS 
A14.6K  $ 17 95 
414.VPI(  26 95 
A21.SK  17 95 
A220-VP1(  26 95 
6147-5K  1795 
4147 VPK  32 95 
4449-5K  1795 
4449-VPK  26 95 
BIG WHEEL ANTENNAS 
ABW 125  5 17 95 
*9W-145  27 95 
ABIN.144  36 95 
BLITZ BUG 
LAC.1  5 495 
LAG.2  495 
DX.ARRAY5.20 ELEMENT 
DX 120  S 47 95 
DX-220  42 95 
00.420  36 95 
DX.ARRAY SALONS 
DX 1BN  14 95 
DX 2BN  14 95 
DX 4BN  14 95 
DX VPB  10 95 
SOUALO ANTENNAS 
ASO 2  19 95 
ASO-8  29 95 
AS0-22  42 90 
ASOKSK  17 95 
ASO M  17 95 

DX-ARRAY-4C ELEMENT 
006-140  $ 65 95 
006•240  59 95 
001(.440  45 95 
DX.ARRNY-S0 ELEMENT 
0061 96  5119 95 
0362 96  99 95 
0011480  89 95 
IlF MONOSEAMS 
614-2  5119 95 
414 3  159 95 
621.3  99 95 
A21.4  129 95 
A28-3  79 95 
A28-4  8995 
MULTI BAND HF ANTEN-
NAS 
AFB-1  $ 15 95 
ATB.34  259 95 
ATV-3  49 95 
ATV.4  8995 
ATV-5  109 95 
PROLINE VHF BEAMS 
APL 2SK  52405 
APL-6S41  29 95 
APL-85  159 95 
APL 210  119 95 
TWIST ANTENNAS 
At4T.M13  $ 17 95 
4144.10T  39 95 
A144-201  59.95 
A144-80CT  389 95 
A432-201  54 95 
VHFR114F BEAMS 
A50.3  36 95 
A50-5  54 95 
A504  79 95 
A50-10  109 95 
A144-7  23 95 
4144.11  34.95 
A430-11  27 95 
VHFfUNF STACKING KITS 
411-5K  S 7 95 
417-5K  1795 
441.56  17 95 
A535-SK  17 95 
A581-SK  19 95 
AOK-144  9995 
AOK-444  79 95 
MOBILE ANTENNAS 
AMS.147  B 34 95 
ATS.147  32 95 

Tufts Radio Electronics •(617) 395-8280 
TC-11 



For all you hams with little cars ... 
We've got the perfect mobile rig for you. 

The Atlas 2105 or 215s measures only 
9.1' wide x 9,2' deeps only 31/2 " high, yet 
the above photograph shows how easily the 
Atlas transceiver fits into a compact car. 
And there's plenty of room to spare for 
VHF gear and other accessory equipment. 
With the exclusive Atlas plug-in design. 
you can slip your Atlas in and out of your 
car in a matter of seconds. All connections 
are made automatically. 

RUT DON'T LET THE SMALL SIZE FOOL 
YOU! 
Even though the Atlas 210s and 215 x trans-
ceivers are less than half the size and 
weight of other HE transceivers. The Atlas 
is truly a giant in performance. 

200 WATTS POWER RATING! 
This power level in a seven pound trans-
ceiver is incredible but true. Atlas trans-
ceivers give you all the talk power you need 
to work the world barefoot. Signal reports 

constantly reflect great surprise at the sig-
nal strength in relation to the power rating. 

FULL 5 BAND COVERAGE 
The 210x covers 10-80 meters. while the 
215s covers 15-160 meters. Adding the 
Atlas Model 10x Crystal Oscillator provides 
greatly increased frequency coverage for 
MARS and network operation. 

NO TRANSMITTER TUNING OR 
LOADING CONTROLS 
with Atlas total broadbanding. With your 
Atlas you get instant QSY and band change. 

MOST ADVANCED STATE OF THE ART 
SOLID STATE DESIGN 
not only accounts for its light weight, but 
assures W M years of top performance and 
trouble free operating pleasure. 

PLUG-IN CIRCUIT BOARDS 
and modular design provides for ease of 
servicing. 

PHENOMENAL SELECTIVITY 
The exclusive 8 pole crystal ladder filter 
used in Atlas transceivers represents a 
major breakthrough in filter design, with 
unprecedented skirt selectivity and ul-
timate rejection. As the above graph shows. 
this filter provides a 6 db bandwidth of 
2700 Hertz. 60 db down of only 43ixi Hertz, 
and a bandwidth of only 9200 Hertz at 120 
db down! Ultimate rejection is in excess of 
130 db: grtater than the measuring limits 
of most test equipment 

EXCEPTIONAL IMMUNITY TO STRONG 
SIGNAL OVERLOAD AND CROSS MOD-
ULATION. The exclusive front end design 
in the receiver allows you to operate closer 
in frequency to strong neighboring signals 
than you have ever experienced before. If 
you have not yet operated an Atlas trans-
ceiver in a crowded band and compared it 
with any other receiver or transceiver, you 
have a real thrill coming. 

A WORLD WIDE DEALER NETWORK TO 
SERVE YOU. 
Whether you're driving a Honda in Kansas 
City or a Mercedes Benz in West Germany. 
there's an Atlas dealer near you. 

Atlas 210X or 215X   :7,731N 
sew/noi blanker    

Accessories: 
AC Console 110/220 V   5155.00 
Portable AC supply 110/220 V  $105.00 
Plug-in mobile kit   455.00 
10X Osc. less crystals   565.00 
Digital Dial DD-6IB  $235.00 

For complete details see your Atlas dealer. 
or drop as a card and we'll mail you N 
brochure with dealer list. 

AfAt.: ATLAS 
R A DI O IN C 

"the home of originals" 

ROLT-1411 

S T A N D A R D  G AI N 

M O BILE S 

Two Meters 
• 5'1 wavelength - 34 OP gain 
over 1,4 wee mobile 

• Freddence Coverege- 143  to 149 
Miii 

• Power rating-200 watts FM 

MODEL SILT-614 
4T antenna compete with easy 
to install. no holes to drill. tronk 
lip mount, impact spring and 17 
MIL SPEC 145-5160 and PL ,259 
Antenna removable frotn mount 

Pric• S33.75 

MODEL 111111L•144 
4T antenna mounts on any flat 
surface, roof, deck or fender in 
16' hole Includes otnPect W ag 
17 MIL SPEC PG 54.1) and PL•259 
/Internna removable from mount 

Prone $31 65 

HUSTLER 
"BUCK-BUSTER" 

MODEL SF-2 

Si  two meter. 5/1 
3 4 db gain over 1 leave mobile 
Designed erth 61"-24 base to fit 
your mount or a rode selection 
of  Hustler  mobile mounts 
(Mount Of cable not included) 

Pre. $900 

DELUXE MOBILE MOUNTS 
roe mem. length lied +WM 
slo.- 24 tem 

11111:1M 

MODEL UM 
Trunk lip mount for no 
rwles instalshon on see 
or edge of trunk le, in 
dudes 17 RC.58.12 con 
rectos attached 
P m@ $1495 

4417 !" 

1 
SF-I 

A MATEUR 
ANTENNAS 

SUPER GAIN MOBILES 
Two Meters 
• 5.2 db gain over 1'4 en. mobile 
antenna 

• Frequency coverage-143-149 
MHz 

• SWR at resonance-1 1 1 tythca , 
• Power rating-200 warts FM 

TWO AND SIX METERS-  cs  
TRUNK LIP MOUNT 

•I44 
MODEL RFT 
Four sect,a, teescopoc antenna 
mond, separate Whist ..nt for 
simultaneous resonance on two 
and  so.  meters  Operational 
nerght 40" Complete with bunk 
lip mount. 17 MIL SPEC RG•511-U 
and facie. attached 1"1-459.  

Pre. $22.55 
VI1F AINF ANTENNA-
ROOF MOUNT 
MODEL UNT-1 
Read trommable radiator tor 1/4 
wave operation on any frequency 
front 140 to 503 MHe Cotton, chad 
included Mounts on any let sum. 

SIFT  face. roof, deck. fender in SS' 
hole  Includes 15 RG-541 

Price S9.95 

M OIL HUI  MODEL OCM-I 
['Muse trunk liP mount  Rain cutlet mount hts 
troth IRO degree swivel  all shapes. angles even 
ball to' Motioning an.  latest trim line gutters 
benne to rertAN Easy -  Includes 160* serive. 
no It,, - installation  ball  Pres St.00 
Includes II  RG-56-U 
cable and connectors 
attached Price $1720 

MODEL MM-I 
Cowl mount installs in 
r now Includes ISO' 
seivei bell and 50-239 
connectors 
Pre. 57.50 

MODEL TO M, 
Trunk groove mount in 
stalls in hidden area of 
groom under trunk led 
....tins hardware on 
ducted  Pre. $11.00 

UHT-I 

RESONATOR SPRING-
STAINLESS STEEL 
MODEL RSS-2 

COT 
tel 

•.".° 
  ••••m mine omr•v• 

RSS-2 

comocr!  

O)  

MODEL C-72 

EOM mount complete 
with mounting hardware 

Price $020 

t..0 

MODEL CBT•114 

Get big venal performance, supe 
'IP receiving capability with this 
15" colinear antenna Easy instal. 
latan On Md. ot edge of trunk lip 
tvothaut drilirre  complete city 
IT MIL SPEC 05,51-U and PL•259 

Robe' $41.30 

MODEL C1161.14 

ii
Same charwte EEEEE cs as CGT•144 
suppled with Sti"-24 base to ht all 
= bile ball mounts - Length is 
15 '  Mount and cable not in-
cluded  Pte. $2550 

VIIF/UNF EEEEEE S-
TRUNK LIP MOUNT 
MODEL 7NF 
Feld trimmersle radiator permits 
quarter wave °ovation on any 
frequency from le) to SOO Mn, 
Cutting chart included Complete 
'with trunk Co mount. 17 RG,51•L1 
and P1-259  Pre• 01655 

SSM-2 p)  

EMI !I 

STAINLESS STEEL SALL MOUNT 
FOR DECK, FENDER OR ANT 
FLAT SURFACE 
MODEL SSM•2 

........... 

Prove 01920 

QUICK DISCONNECT_ 
'on STAINLESS STEEL 
MODEL gal 

msy wow ma war ,cimm. 

tr. = ::::•••nt  ir 
ea ow ran* Me oder 

Pre.: $1695 
FEED LINE  eases  zee 
ca. wows 

aa 41; 
rren  swine. . 6 ...fres 
w ay, for um wan mil s• Won .. 
nvount And pane.. . 

$655 

MODEL ON 144A - Delu•e two 
mew Caine. for Repeater or •ny 
hved station operahon b OD grh 

ad.al 'on at the horizon. Shunt Pen 
won DC  armadas  Radiator  0. 
wave meet ecton  wave P.6.11 
wave upper section height 

Sell at resonance  1 2 1 or beer 
Pcnverterng  Poo Watts f  Whet  mo, 
survnal 100 Mew Installs on .1, 
tal pipe up to I Sr" OD 50239 

017.56  MO4  

NM 

RMS 

All resonators are precision wound with 
optimized design for each band. Assem-
bly  includes  17-7  PH  stainless steel 
adjustable tip rod for lowest SWR and 
band edge marker. Choose for medium 
or high power operation. 

STANDARD HUSTLER RESONATORS 
Power Rating: 400 Watts SSB 

Model  Band  Price 
RM-10  10 meters  $ 6.50 
R M-15  15 meters  6.95 
RM-20  20 meters  7.30 
RM-40  40 meters  13.20 
RM-75  75 meters  15.50 
R M 430  80 meters  15.95 
SUPER HUSTLER RESONATORS 
Power Rating: Legal Limit SSB 
Supers have widest bandwidth  

Model  Band  Price 

AM-10S  10 meters  $11.30 
AM-15S  15 meters  12.65 
RM-20S  20 meters  13.00 
HM-40S  40 meters  15.50 
RM-75S  75 meters  30.00 
RM-80S  80 meters  30.40 

For 6-10-15-20-40-75-80 Meters 
Fold over most for quiet and eat, 
interchange of reSonators or entering a  MASTS 
garage  When opereting, mast is held 

vertical with staaeprool *sure clutch 
54 mast row serves as 1 4 waveength 
6 meter antenna Stainless had  base 
has A.- 24 treads 10 fit mob.. ball 
mount or bumper mount 

HUSTLER 

The Mal ady Choice of 
Amateurs 
Throughout the Wooed! 

MODEL  NO .2 

For bumper mounting-Sold is at mot 

iine 2r above base  Price S22.00 • 
MODEL M0,1 

For deck or render mounting-fold is 

at roof line It  above base  Proc., S22 00 

Coasts 10 15 20  40 Meters 
Only Num., Gees One Setting ter 

Whole Bane Co wers 

MODEL ASTI 

• tame SWR -PLUS 
• Bandwidth at Its broadest.  SWR 
16 to 1 or better at band edges 

• Must.,  •xclusire  trap  covers 
-Sprott' A.D.:led to otherwise un 
ettainable ClOse tolerances •Ssu,. 
l's matfett and permanent trap 
resonance 

• Sold one inch flbergeas trap  forms 
for optomum electrical and me 
chancel stabiloty 

• Extra heavy duty aluminum mount 
ire bracket Ihth law loss -1h r 
strength insulators Mounting hard 
ware included 

• All sections ilk' seen wall, high 

canon 21' 5' 
MODEL 611TV 

Strength •Iu mnurn 
• Stainless steel clamps permitting 
adiustment without damage to the 
asenason tubes/ 

• Guaranteed to be fl5Ie5I assembly 
of any muithban0 verloce. 

• Antenna has 46--21 stud at top to 
accept RM-75 or RN-IS-5 Hostler 
resoretor for 75 meter operation 
when desred 

• Top wading on 75 meters tor broad-
er bander/6h and heifer radiation 
efficiency. 

• Feed with any s.rn so onm coax 
• Power capettol•ty-full legai tom, 
on SSB or C. 

• Mounting Ground mount ovith or 
ertensut radials or roof mount erth 
radials 

Wer e, 15 eis 

PVICII S99 95 
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This NEW MFJ Versa Tuner II . . . 

Antenna matching 

capacitor 208 pt 
1000 volt spacing 

Sets power range, 
300 and 30 watts 
Pull for SWR 

Meter reads SWR 
and RF watts in 
2 ranges 

Osly OAFS gives you this MFJ 941 Versa 
Tune II with all these features at this price 

A SWN  deal ra w asthenia 1300 and 

30 walls full scale) lets you measure RI 

power output Or simplified tuning 

As M e ws synch lets you select 2 coax 

led antennas  random wire or balance line. 

and tuner bypass 

A new eferden sawesed M ester II? po 

sitions) gives you less losses than a lapped 

towel for more watts oul 

A 1:4 babe lor balance lines  1000 roll 

capacitor spacing Mounting brackets or mo 

bile installations not shown) 

With He NEW MU Curs, Tuner I you can 

we your lull transceiver power output  up to 

300 watts 14{ power output - and match your 

61 $59" 

1111M-9111 VERSA TUNER 

en new  inn w ar .. nes rie 

One 10.1.10s 01 fricrnii • •iunil if•im•• 1,2 1,•••••1 
• aa darlalunws 5pm you owe sans ma mas. 
teems Om a W WI and Mak . 4444•4•1 4.4 040 
••• la MUM aPaln. 04•4101 von ,4444•44 win w.f. 
Ca wave man. 1•0•5 O•lanre iines coo irin is 
we war ris was I 4 emun a Mance i•ws rune rut 
▪ 8101 I ye. MM. •n• Om m a pm Cm won. 
▪ W  Ws wow 0.2.6 incrin  utog conn• 
las 1 lay MIMI pals or tor wow, 

has SWR and dual range wattmeter, antenna switch, 
efficient airwound inductor, built-in balun. Up to 300 
watts RF output. Matches everything from 160 thru 10 
meters: dipoles, inverted vees, random wires, verticals, 
mobile whips, beams, balance lines, coax lines. S79.95. 

Efficient airwound  Transmitter matching 

tOt gives more watts out  capacitor  208  pl 
and less losses  1000 volt spacing 

ANTENNA SWRCH lets you sad 

cur  led  antennas,  rwaliali Woe w 

hal m. inc. and tuner bypass. 

transmitter to /ay leedline from 160 !Iwo 10 

Meters whether yOU have con cable balance 

ine. or leder', wire 

nu. cap bow art the OWN es year Owls, 

inverted vee  random wire  vertical. mobile 

whip, team quad. 01 whatever you have 

Tee cam eye. wen* II bands with lust 

 ̂
'49" 

MU 900 HONG TUNES 
us... ha., N. 'ma low Ye  •• Iwo MO+ 
yew to mime... tan ir••• Wes we i•••••• Imes 

Nei 16010 RANDOM WINE TUNER 
Omas till an II Wien on Is /00 sets Or ••••1 
Mk*. ingli nil as mirolasses it •••••• miner 
W M ...Kiln /014 webs. Sa me. 155 essa. 
• 1 on 

one existing antenna No need to put up sepa 

rate antennas for each band 

Increase tn warn biatenti 01 your mo 

bile whip try tuning out the SWII Inn said. 

year car. Works great with all solid state rigs 

ilike the Atlast and with all tube type rigs 

N In nis oral, Ws. Os ultra compact size 
5.2,6 inches Ills easily in a serail corner CO 

your suitcase 

This beanNel Was Is... is housed in a 

deluxe eggshell whde Ten Tec !WIC/Sure With 

walnut grain .odes 

S0-239 caw s weeten are provided tor 

transmitter  input  and  con  led  antennas 

°parity live way binding posts are used for 

tie balance  line inPoIS 121. random wire input 
{I) and ground (1) 

, '49" 
BRAN° 
NEW 

MFJ 202 taP 1.0151 BRIDGE 
ran 5)70 nom Sing, vi‘ re. a.m,1 new moon 
1••ite isr =arr.. •••••••••cr tenor. memo •• 
•••er nib.... 'wantons', or. rug .0 taro. nap 

.•••1 c•••••••• row is ON 
re. meek *Meals, masovsh. nay 

SO 239 cgroix.w. 2s3•4 itOts 9.11 tun, 

- • . 

400°, MORE RF POWER 
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER 

'49" 
LSP-520110. 30db dynamic range IC log amp and 3 
active fillers give clean audio RF protected 9 V 
battery  3 conductor. '4  phone lacks for input 
and output  2-3/16 x 3,1 ,4 . 4 inches 

'2995 
CWF-28X Super CW Filter 
fly tar the leader  Over 5000 in use  Razor sharp 
selectivity  80  He bandwidth,  eimernely  steep 
skins  No ringing  Plugs belvreen rerAliwOr and 
phones or  connect  between  audio  nage  for 
'Peskin operation 

• Selectable BIN 80 110. 180 HI  • 60 dB down 
one octave from center Imo 01 750 Hz for 80 Hz 
BW  • Reduces  noise  15  dB  • 9 V battery 
• 2-3 ,16 • 3.1/4 x 4 in 

'2995 
SOF-28X SSB Filter 

Warma n-ally improves readability. 

• Opti mizes your audio to reduce sideband 
spieler remove row and high pitched ORM hiss 
static crashes background noise 60 and 120 Hz 
hum  • Reduces fatigue during contest DX and 
regcnewing  • Plugs between  phones and re-

ceiver or connect between audio stage for speaker 
opeiation  • Selectable bandwidth IC active 
audio filter  • Uses 9 volt battery  • 2-3 ,16 x 
3-1/4 a 4 inches 

59 95 

1.5P 520130  ii  • ). LSP-52080  but  in a 
beauhru, 1 1 t3 • 35  5-9 ,16 inch Ten-Ten 
enclosure with  uncommitted 4 pin  Mic  lack 
output cable rotary function switch 

5495 
CMOS-8043 Electronic Keyer 
Siai• of the art design uses CURTIS-8043 
awn-on-a-chip.  . 

. Built-in Key  • Dot memory  • Iambic opera-
tion with external squeeze key  • 8 to 50 
WPM  • Sidetone and  speaker • Speed  vol-
ume tone *e'en, controls  • Ultra reliable solid 
state  keying  • 300  volts  max  • 4 position 
switch for TUNE  OFF  ON  SIDETONE OFF 
• U,m, a Pen1,11'1, roll.  •  1 16 v 3-1/4 x 4 

27 95 

MFJ-200BX Frequency Standard 

Provides strong precise markers every 100. 50, or 
25 KHz well into VHF region 

• E aclusive circuitry  suppresses an  unwanted 
markers  • Markers are gated for positive Identi-
fication CMOS IC s with transistor output  • No 
direct connection necessary  • Uses 9 .11 
battery  • Adiustable trimmer for zero beating to 
VVVVV  • Switch selects 100 50 7, ,ir OFF 
• 2-3116 v  4 inches 

1795 
NEW 

CPO-555 Code Oscillator 
For the Newcomer to learn the Morse cod• 
For the Old Timer to polish his fist 
For itte Code Instructor to teach his classes. 

• Send crisp clear code with plenty 01 volume lOr 

classroom use  • Sell contained speaker  vol-
ume  tone controls, aluminum cabinet  • 9 V 
battery  • Top quality U S construction  • Uses 
555 IC timer  • 2-3/16 it 3-114 a 4 inches 

'29'5 
MFJ-4 T O RP Trans mitter 

Wort the world with 5 watts on 40 Meter CW 

• No tuning  • Matches 50 ohm tOrtd  • Clean 
output with low harmonic content  • Power 
amplifier  transistor  protected against  burnout 
• Switch selects 3 crystals or VFO input  • 12 
VDC  • 2-3/16 • 1114 • 4 inches 

MFJ-40V Companion VFO  S27 95 

MF..1-120C. IC Regulated Power Supply 
1 welt, 12 vDC  527 95 

49 95 
MFJ-1030BX Receiver Proselector 

Clearly copy weak unreadable signals Uncrosses 
signal 3 to 5 **S" units) 

• More than 20 dB low noise gain  • Separate 
input and output tuning controls give rni.rnyrn 
gain and RF  selectivity to significantly relent 
out-of-band signals and reduce image responses 
• Dual gate MOS Fey 10, low noise strong signal 
handling  abilities  • Completely  stable  • Op-
timized  for  10  thru  30  MHz  • 9 V battery 
• 2-118 • 3-5 ,8 x 5.9/16 inches 

THE HAM-KEY 
NOW 5 MODELS 

NE W 
MODEL HK -5 

ELECTRONIC NEVER 

$69.95 

• Ia mbic circuit for squeeze keying. 

• Self co mpleting dots & dashes 

• Dot Me MOr 

• Battery operated with provisions for 

external power 

• Built in side tone m onitor 

• Speed, Volu me, tone & weight controls. 

• Grid block or direct keying 

• Use with ex ternal paddle such as HK 1. 

Model HK-1 $29.95 
• Dual lever squeeze paddle 

• Use with I-1K 5 or any electronic keyer 

• Heavy base with non slip rubber feet 

• Paddles re,ersible for wide or close 

finger spacing. 

Model HK-2 $19.95 
• Same as HK t. less base 
for those who wish to 

incorporate in their 

own Keyer 

Model HK-3 $16.95 
• Deluxe straight key 

• Heavy base, no need to attach to desk 

• Velvet smooth action 

Model HK-4 $44.95 
• Co mbination on HIE , I & 

HK  on sa me base. 

Tufts Radio Electronics • (617) 395-8280 
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f engineering 
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT 

R X28C   28-35 MHz FM receiver with 2 
pole 10.7 MHz crystal filter . . . $ 64.95 

RX28C W/T.  same as above-wired & tested. .  117.95 
RX50C Kit .  30-60 MHz rcvr w/2 pole 10.7 

MHz crystal filter  . . . .....  64.95 
RXSOC W/T.  same as above-wired & tested .  117.95 
RX I44C Kit.  140-170 MHz rcvr w/2 pole 

10.7 MHz crystal filter   74,95 
RXII4C W/T  same as above-wired & tested   119.95 
RX220C Kit.  210-240 MHz rcvr w/2 pole 

10.7 MHz crystal filter   74.95 
RX220C W/T  same as above-wired & tested  117.95 
RX432C Kit .  432 MHz rcvr w/2 pole 10.7 

MHz crystal filter   84.95 
RX432C %Yr'  same as above-wired & tested  129.95 

RECEIVERS RXC1   accessory filter for above receiver 
kits gives 70 dB adjacent 
channel rejection   8.95 

RE28 Kit . . . 10 mtr RI front end 10.7 MHz out 13.50 
11F50 Kit . . . 6 mtr RE front end 10.7 MHz out  13.50 
RF144D Kit . . 2 mtr RE front end 10.7 MHz out  18.50 
RF220D Kit. . 220 MHz RF front end 10.7 MHz 

out . . . . ......... . . . .  18.50 
RE432 Kit . . . 432 MHz RE front end 10.7 MHz 

out   29.50 
IF 10.7F Kit. . 10.7 MHz IF module includes 2 

pole crystal filter   29.50 
FM455 Kit. . . 455 KHz IF stage plus FM detector 18.50 
AS2 Kit . . . . audio and squelch board   16.00 

TX50   transmitter excitei, I watt, 6 mtr.  44.95 
TX50 W/T  .   same as above-wired &  d .  64.95 
TXI44B Kit . . transmitter exciter-I watt-2 mtrs  34.95 
TX 1448 W/T . same as above-wired & tested. . . 59.95 
TX2208 Kit. . transmitter exciter- lwatt-220 

MHz   34.95 

TRANSMITTERS 
TX220B W/T . same as above-wired & tested . . 
TX43213 Kit . • transmitter exciter 432 MHz . . . 
TX432B W/T . same as above-wired & tested • • 
TXI50 Kit . . . 300 milliwatt, 2 mtr transmitter 
TX ISO W/T . . same as above-wired & tested . • 

59.95 
49.95 
79.95 
24.95 
39 95 

PA250IH Kit . 

PA4010H Kit . 

PASO/25 Kit. . 

PA144/15 Kit. 

PAI44/25 Kit . 
PA220/15 Kit . 
PA432/10 Kit . 

PAI40/10 W/T 
PA 140/30 W/T 

2 mtr power amp-kit lw in-25w 
out with solid state switching, 
case, connectors.   64.95 
2 mtr power amp-10w in-40w 
out-relay switching . . .  . .  64.95 
6 mtr power amp, lw in, 25w out, 
less case, connectors & switching  54.95 
2 mtr power amp- w in-15w 
out-less cue, connectors and 
switching . . . . . . .   44.95 
same as PA144/15 kit but 25w   54.95 
similar to PA144/15 for 220 MHz  44.95 
power amp-similar to PA144/15 
except lOw and 432 MHz . . . .  54.95 
10w in-140w out-2 mtr amp . 219.95 
30w in-140w out-2 mtr amp .  189.95 

POWER AMPLIFIERS 
Blue Line  RE power amp, wired & tested, emission-

CW-FM-SSB/AM 
Power  Power 

Model  BAND  Input  Output 

BLC 10/70  144 MHz  IOW  70W 149.95  
BLC 2/70  144 MHz  2W  70W  16  
BLC i0/150  144 MHz  IOW  150W  2599..99; 
BLC 30/150  21424 MHz  30W  I SOW  239.95 
0  HBLD 2/60  2W  60W  164.95  
BLD 10/60  220 MHz  IOW  60W 

1  120W  159.95 BLD 10/120  42220 MHz  259.95 
BLE 10/40  0miiz  OW  I OW  40W  179.95 
BLE 2/40  420 MHz  2W 40W 179.95  
BLE 30/80 BLE. 10/80  420 MHz  I OW 420 MHz30W 80W   80W  259.95 

289.95 

PS15C Kit • • • 15 amp-12 volt regulated power sup-
ply w/case, w/fold-back current limit-
ing and overvoltage protection. . . 94.95 

PSI SC W/T. . . same as above -wued & tested. . . 124.95 
PS25M Kit . . . 25 amp-I2 volt regulated power sup-

ply w/case, w/fold-back current limit-
ing and ovp, with meter   154.95 

PS 25M W/T. . same as above-wired & tested. .   179.95 

RPTS0 Kit. . . repeater-6 meter   499.95 
RPT50   repeater-6 meter, wired & tested  799.95 
R PT I 44 Kit .   repeater -2 mtr- I 54v-complete 

(less crystals)   499.95 
RPT220 Kit . . repeater--220 MHz-15w-complete 

(less crystals)   499.95 
RPT432 Kit . . repeater-10 watt-432 MHz 

(less crystals) 
RPT144 W/T . repeater-15 watt-2 mtr 
RPT220 W/T  repeater-- I watt-220 MHz. . 
RPT432 W/T . repeater--10 watt-432 MHz. . 

579.95 
799.95 
799.95 
849.95 

POWER SUPPLIES 

REPEATERS 

0.V  P   

PS3A Kit  . . . 

PS3012 W/T 

adds over voltage protection to your 
power supplies, 15 VDC max.  . . 12.95 
12 volt-power supply regulator card 
with fold-back current limiting . . 10.95 
new commercial duty 30 amp 12 VDC 
regulated power supply w/case, 
w/fold-back current limiting and 
overvoltage protection    249.95 

DPLA50.  6 mtr close spaced duplexer . . . . 57s.95 
DPLA144  2 mtr, 600 KHz spaced duplexer. 

wired and tuned to frequency . . . 379.95 
DPLA220  220 MHz duplexer, wired and, 

tuned to frequency   379.95 
DPLA432  rack mount duplexer   319.95 
DSC-U   double shielded duplexer cables 

with PL259 connectors (pr.) . . . 25.00 
DSC-N   same as above with type El 

connectors (pr.)    25.00 

TRXSO Kit . . Complete 6 mtr IM transceiver kit. 
20w out, 10 channel scan with case 
(less mike and crystals). • ..... 244.95 

TRXI44 Kit  same as above. but 2 mtr &I5w out 234.95 
TR X220 Kit  same as above except for 220 MHz 234.95 
TR X432 Kit  same as above except 10 watt and 

432MHz   254.95 
TRC I   transceiver case only   '29.95 
INC 2  transceiver case and accessories .  49.95 

SYN II Kit. .  2 mu synthesizer. transmit offsets 
programmable from 100 KHz-10MHz. 
(Mars offsets with opt  1 
adapters)   169.95 

SYN 11 W/I . . same as above-wired & tested. .   239.95 
SYN 220 Kit . same as SYN 11 Kit except 220-

225 MHz   169.95 
SYN 220 wir . same as above wired & tested   239.95 

TRANSCEIVERS 

SYNTHESIZERS 

'14? 

OTHER PRODUCTS BY VHF ENGINEERING 
CD1 Kit . . . 

CD2 Kit . . . . 

CD3 Kit . . . . 

(OR2 Kit . . . 
SC3 Kit . . . 

Crystals . . . . 

CWIL) Kit . . . 

CWID 
CW I D 
Ml( 1 

111.220 W/T . . 
111 432 W/T . . 

10 channel receive xtal deck 
w/diode switching   S  7.95 
10 channel xmit deck w/switch 
and trimmers   15.50 
UHF version of CD I deck, needed 
for 432 multi-channel operation.  13.50 
carrier operated relay   22.75 
10 channel auto-scan adapter 
for R X with priority   19.95 
we stock most repeater and simples 
pairs from 146.0-147.0 (each). .  5.00 
159 bit, field programmable, code iden-
tifier with built-in squelch tail and 
II) timers   39.95 
wired and tested, not programmed  54.95 
wired and tested, programmed  59.95 
2  000 ohm dynamic mike with 
P.T.T. and coil cord   I 2.95 
tone squelch decoder. . .. ..  59.95 
installed in repeater. including 
interface accessories   89.95 
2 tone decoder   35.95 
same as above wired & tested   59.95 
4 pole helical resonator. wired & tested. 
swept tuned to 144 MHz ban . .  29.95 
same as above tuned to 220 Mfill bail 29.95 
Nano: as above tuned to 432 kill, ban 29.95 
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C- 211 
1 ME G, Multi- mode 
2 Meter Transceiver 

ALL MODE 

• 144-145 MHz operation on SSB and CW 
35 wet as 146-147 MHz operation on FM is 
possible with the IC-211 Try 144 MHz DX or 
just ocal rag chew with friends Work the 
Amsat Oscar Six or seven using the IC-211 
to, either the receiver or transmitter 

TUNING SYSTEM 

• A large weighted flywheel knob mounted 
with •ow friction ball bearings is used to drive 
an optical chopper to provide pulses to the 
1COM  LSI  synthesizer  A breaking 
mechanism, which operates inertially. 
changes to provide a smooth feel at slow 
speeds similar to the old PTO type units 

FULL FUNCTIONS BUILT IN 

pulse type noise blanker 
VOX with adjusting VOX gain, antivox 
semi-break-in C W Operation 
Built in SWR bridge 
CW monitor 
automatic power control 
AC Cr DC operation 
• The synthesizer designed by ICOM and 
implemented in the proprietary LSI chip op-
erates in 100 Hz steps from 144 to 146 MHz 
and in 5 KHz steps from 146 to 148 MHz for 
FM operation 

• The IC-211 contains both the 117VAC and 
the 13 6VDC power supplies 

IC- 245 
146 M Hz F M 10 W Transceiver 

• The ICOM developed LSI synthesizer with 
4 digit LED readout in the IC-245 offers the 
most for mobile  In FM. the synthesizer 
command frequency is displayed in 5 KHz 
steps from 146 to 148 MHz. and with the 
sicleband adapter the step rate drops to 100 
Hz. horn 144 to 146 MHz For maximum re-
peater flexibility, the transmit and receive fre-
quencies are independently programable on 
any separation The IC-245 even comes 
equipped with a multiple pin Molex connector 
for remote control 

• Optional equipment for the IC-245 includes 
a single sideband adapter which attaches as 
an otegral part of the transceiver With this 
easy to make conversion. your IC-245 oper 
ales in both FM and SSB CW mode ,. 

Master Charge 
and 
VISA 

accepted! 

IN/taster Charge 
and 
VISA 

accepted! 

IC-502 
6Meter SSB & C W Portable 
• Get in on the fun of working 6 meters with 
this great portable radio Operate ORP on 6 
SSB or CW with this self contained trans-
ceiver, including antenna and battery pack 
(Nicads and charger are now available.) 
Grab it and take it with you wherever you go 

hill top, lakeside or car The aluminum 
diecast frame provides a rugged radio for 
travel Three watts PEP and the stable VFO 
make for fun and FB OSOs There is even 
an RIT for the receiver, as well as a true I F 
noise blanker that really works on six 
meters' 
• The VFO used in the IC-502 covers the 
first 800 KHz of the 6 meter band where 
most of the activity is The excellent stability 
of the VFO and the smooth tuning dial make 
operating the IC-502 even in cold mountain 
top climates a pleasure worth the effort of 
getting there The three watt PEP signal re-
ally gets through when the band is open and 
provides sufficient drive for an AB1 type 
linear amplifier 

IC-215 
2 Meter FM portable 

• An extremely rugged, high quality, radio 
with 15 channel capacity 
• The C' size cells may be replaced with 
rechargeable cells of the same size and very 
simple modification made to provide FULL 
CHARGE from either the auto electrical sys-
tem or the IC-3PS power supply while the 
IC-215 is in operation This feature is possi-
ble due to the BC-20 battery pack and 
charger 

IC 202 
2 Meter SSB Portable 

• A full 3 watts PEP from this compact 
transceiver is plenty of punch when the band 
is open Three watts PEP will also dim most 
home-brew amps to full output or our op-
tional amplifier to 10 watts 

• This unit also includes a true I F noise 
blanker that really gets the job done on re-
ducing pulse type interference 

• The band switch selects 144 0. 144 2 or 
two other 200 KHz bands as selected by the 
user Your ICOM distributor stocks 145 0-
,45 2 MHz and 145 8-146 0 MHz for the 
technician calling frequency and the satellite 
hand 

MODEL  RI1/41-2  175.00 
IC245/SSB  444.00 
IC-502  249.00 
IC-50L  98.00 
IC-701 AC  1,499.00 
IC-701 DC  PRICE 
IC-3PS  99.00 
IC-3PE  99.00 

MIC-500M  Mobile Mic (specify model)   $18.00 
SM-2  Electret Base Mic (for 4 pin mic corm)   34.50 
IC-MM  Mobile Mount (specify model)   13.95 
IC-DCC (22S)  DC Power cord (245,22S,211) w/fuse   3.00 
IC-DCC (std)  Power cord (specify model AC or DC)   2.00 
IC-PC  Power connector (specify model)   50 
RRD  Reverse dial (22A, 30A, 22S)   2.00 
9PP  9 Pin Plug   2.00 
BC-20  900 mAh Batteries & Charger for 202, 215, 502 49.95 
24PP  24 Pin Plug   3.00 
24PP set  24 Pin Set vv/Bracket (22S)   6.00 

IC-30A 
IC-202 
IC-20L 
IC21 1 
1 215 
IC215/ BC-20 
I C202S 

399.00 
259.00 
98.00 
799.00 
229.00 
249.00 
335.00 

FORGET  
s3-00  
mum 

DON'T 
FORGET  
$3-00  
mum 

DON'T 
FORGET  
s3.00  
minimum 

DON'T 
FoRGET 

S3.00  

Larsen 101roct 
Antennas 

• Handle full 200 watts • low-low V.S.W.R. 

• Deliver 3 dB giin and more! 

• Pick the one that best fits your needs: 

FULLY AIR TESTED - 
THOUSANDS ALREADY 

IN USE 
#16  40%  Copper Weld 
wire annealed to it handles 
like soft Copper wire --
Rated for better than full 
legal  power  AM/CW  or 
SSB-Coaxial  or  Balanced 
50 to 75 ohm (redline - 
VSWR under 1.5 to 1 at 
most heights - Stainless 
Steel  hardware  -  Drop 
Proof Insulators - Terrific 
Performance - No coils or 
traps  to break down or 
change under weather con-
ditions  -  Co mpletely 
Assembled ready to put up 
- Guaranteed  1 year - 
ONE DESIGN DOES IT 
ALL. 

MAGNETIC MOUNT 
stays put even at 
100 mph , 

MM JM-150 for 144 MHz use  Only 
MM JM 220 for 220 MHz use  $38.60 
MM JM 440 for 440 MHz use) complete 

TRUNK LID MOUNT 
No holes and 13w 
silhouette too 
TLM-JM-150 fcr 144 MHz use  Only 
TLM-JM-220 fcr 220 MHz use  $38.50 
TLACJM-440 fcr 440 MHz use  complete 
And 1/4 wave antenna for trunk 
and magnetic mount - $18.50 

ROOF or FENDER MOUNT 
Goes on quick and easy 
in 3/8" or 3/4" with 
fewest parts. 
JM 150K 150-K for 144 MHz use  Only I 
JM 220.K for 220 MHz use  $31.50 
JM 440.K for 440 MHz use  complete 
And 1/4 wave antenna for roof and 
fender mounts $11.50 
Above antennas all complete with 

mounting hardware, coax, connector plug, 

al/en wrench and complete instructions. 
---- . - -

(IfiaR D 

MODEL  BANDS  PRICE  WEIGHT LENGTH 
14.4ve,$)  101/K9/  IF, /WO 

4070 HD  40/70  S49 50  26/ 73  36/10 9 
4010 HO  40/20/15/10  59 50  36/1 01  36/10 9 
8040 HD  80/40 • 15  57 50  41/1 15  69/21 0 
75.40 HD  75/40  55 03  40/1 12  66/20 1 
75-40 HD 15P1  75/40  57 50  40/1 12  6620 
75 70 HD  75/40/20  66 50  44/1 23  66/70 1 
75.20 HD ISPI  75/40/20  66 50  44/1 23  66/20 1 
75 10 HO  75/40/20/15/10  74 50  48'1 34  66/20 1 
75 10 HD 151,1 75/40/20/15/10  74 50  48/1 34  66/20 1 
8010 HD  80/40/20/15/10  76 50  50/1 40  69/21 0 

NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS 
MO R GAIN HD DIPOLES . .. • One half the length of conventional 

half- wave dipoles. • Multi-band,  Multi frequen,:y. • Maxi mu m effi 
ciency  -- no  traps,  loading coils, or stubs. • Fully assembled and 
pre-tuned - no measuring, no cutting. • All weather rated - 1 KW A M, 
2.5 KW CW or PEP SSB. • Proven performance  more than 15,000 
have been delivered. • Per mit use of the full capabilities of today's 
5-band xcvrs. • One feedline for operation on all bands. • Lowest 
cost/benefit antenna on the market today. • Fast QS Y - no feedtine 
switching.  • Highest  perfor mance  for  the  Novice as well  as the 
Extra-Class Op. 

EXCLUSIVE 66 FOOT, 75 THRU 10 METER DIPOLES 
In All models above are furnished with cr imp/solder lugs. 
•  All models can be furnished with a SO 239 fe male coaxial connector 
at additional cost. The SO 239 mates with the standard PL 259 male 
coaxial cable connec tor. To order this factory installed option, add the 
letter 'A' after the model nu mber. Example' 40-20 HD/A. 
•  75 meter models are factory tuned to resonate at 3950 kHz  (SP) 
models are factory tuned to resonate at 3800 kH z. 80 meter models are 
factory tuned to resonate at 3650 k Hz. See VSWR curves for other 
resonance data. 
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Ja Monitor Aistems• Tenser 

•Continuous tuning 1.8-30 M Hz 
• Forward reading relative output 
power meter 

• .300 watt power capability 
• Built-in encapsulated balun 
• Mobile mounting bracket 
• Ceramic Rotary Switch 12-posi-
tion 

O  Capacitor spacing 1000 volts 
• Tapped toroid inductor 
• Antenna inputs: 

a. Coax unbalanced S0239 
b. Random wire 
c. Balanced  feedline  75-660 
Oh m 

• 5'4" w. x 23/4 " h. x 6" d. 
• All metal black wrinkle finish 
cabinet 

• Weight TA pounds 

D e RrOirl_ 

A MPLIFIERS 
MLA-2500 A mplifier (with Built-
in Po wer Supply)   $899.50 
M LA-1200 A mplifier  .   . 399.50 
AC-1200 / AC Power Supply for 
MLA-1200   159.50 
DC-1200 / DC Power Supply for 
MLA-1200   199.50 
TUNERS 
MT-3000A Tuner   349.50 
MT-2000A Tuner   199.50 
160-10AT Super Tuner   129.50 
Jr. Monitor Tuner    79.50 
A NTENNAS 
160 M  Mobile  Antenna "Mobile 
Top Bander" (160 meters). 59.50 
Center Feed All Band Doublet 
Antenna   24.50 
A CCESSORIES 
Big Du m my with coolant   29.50 
W-2 Wattmeter   99.50 
160 XV Trensverter "Top 
Bander"   249.50 

Read for ward 

and reflected 

watts at the  , 

sa me ti me  re 

READ  FOR WARD  AND  RE-
FLECTED  W ATTS  AT  THE 
SAME TI ME. Tired of constant' 
switching and guesswork? Every 
serious ha m knows he must read 
both forward and reverse wattage 
simultaneously  for  that  perfect 
match. So upgrade with the Den-
Tron W-2 Dual in line Wattmeter. 
$99.50. 

VIA* litAlf- 00X_ MA 
SPECI F I CATI ONS: 
• Po wer handling capability in ex-
cess of 3 KW PEP 

• Front  Panel  Antenna  Switch 
with  5 Antenna  Inputs plus 
Tuner bypass position 

• Built-in  50 Oh m  - 250 Watt 
du mmy load 

• Dual Watt meters 
• Co mpact: 5'4" x 14" x 14", 18 
pounds 

• Continuous Tuning 160-10 me-
ters 

• 3 Core Heavy-Duty Balun 

160 XV MARS Dual 
Band   279.50 
100 ft. 2kw 300 Transmission 
Line   19.50 
100 ft. 470 Oh m Ladder 
Line   12.00 
1 Kilowatt Balun 4:1 Chassis 
Mt   27.50 
3 Kilowatt Balun 4:1 Chassis 
Mt   29.50 

Model  333  du m my  loao  watt-
meter  -  Favorite  Lightweight 
Portable-250 W ATT RATING - 
Air Cooled. Ideal field service unit 
for  mobile  2-way radio - CB, 
marine, business band.  Best for 
GRP amateur use, CB, with zero 
to 5 watts full scale low power 
range. 

Frequency Ran m  DC to 300 lieHr 
VSWil  Leo than I 3 1 to 230 Ms., 
Paver Range  250 watts inter mittent 
Sim tromer Ranges 0 5. 050. 0-125, 0 250 
Connect a  SO 239 
S.ts 
Shipp. , Sho ot  2 aa 
Foto  698.50 

High  Power  -  1000  W ATT 
RATING - Oil Cooled - model 
334A  du m my  load  watt meter. 
Our  most  popular  co mbination 
unit Handles full amateur power. 
Meter  ranges  individually  cali-
brated. Can be panel mounted, 

reiguene v Range  DC to 300 MPS, 
VSWIsi  Lem then 1 3 1 to 230 MHz 
Pow*, Range  1000 wans COY inter mittent. 

Warning light • hate% 
maaimurn hem limit 

Watt meter R•non 010, 0-100. 0 300. 0 1000 
Input Connector  SO 239 ihrommicany meiedl 
Sue 
Shipping Weight  12 lba 
Pric•  8174 00 

1HE  M LA-2500  SPECIFICA-
TI ONS 
• 160 thru 10 meters 
• 2000+ watts PEP input on SSB 
• 1000 watts DC input on CW, 
RTTY,  or  SSTV  Continuous 
Duty 

• Variable  forced  air  cooling 
system 

0 Self-contained continuous duty 
power supply 

• Two  El MAC  8875  external-
anode  cera mic/metal  triodes 
operating in grounded grid. 

• Covers M ARS frequencies with-
out modifications 

• Har monic  Suppression  better 
than 50 dB 

• Built-in ALC 
0  Built in RF Wattmeter 
• 117V or 234 V AC 50-60 Hz 
• Third order distortion down at 
least 30 dB 

• Frequency  Range:  1.8  MHz 
(1.8-2.5)  3.5 MHz (3.4-4.61 7 
M Hz  (6.0-9.0)  14  M Hz 
(11.0-16.0) 21 MHz (16.0-22.0) 
28 MHz (28.0-30.0) 

• 40 watts drive for 1 K W DC 
input 

• Rack  mounting  kit  available 
(standard 19" rack) 

•Size: 5'4" H x 14" W x 14" D 
• Weight: 47 lbs. 

Model  374  du m my  load  watt-
meter - Top of the Line - 1500 
W ATT  RATI NG  - Oil Cooled. 
Our  highest power co mbination 
unit. Rated to 1500 watts input 
(intermittent).  Meter ranges are 
individually calibrated for highest 
accuracy. 

Swot...Iry Range DC to 300 MH, 
VS WR  Less than 1.3 1 to 230 MM, 
Power li•nge  1500 watts DC intermittent. 

Waning light • signals 

Sga„ meter Ranges "0 7 "513". O;O.;". 15.0 
op., Connector  SO 239 'her metically sealed, 

Shopping Weight  dr. 
Pric•  621500 

Wide range attenuator - Model 
371-1. Seven rocker switches pro-
vide attenuation fro m 1 dB to 61 
dB in  1-dB steps. Switches are 
marked in dB, 1 2 3 5-10-20-20. 
Su m  of  actuated  switches (IN 
Position) gives attenuation. With 
all  switches  in  OUT  position, 
there is NO insertion loss. Atten-
uator installs in coaxial line using 
UHF connectors. 
Power C.0.cII,  8 .189 
VSSVR.  1.31 maxim a, DC to 225 MM, 
Impodenco:  60 ohms 
Amur . ,  1 09/d21.13c to 60 MHz 

0.1 05/40 20.5 ella. DC to 160 MHz 
0.1 45(48 21.0 dB. DC to 225 MO, 

• 21 , 
Shipping Witeght  1% lbor 
Price  649.50 

Match everything fro m 160 to II 

with the ne w 160-10 M AT 

NE W:  The  Monitor  Tuner  was 
designed because of overwhel ming 
demand.  Ha ms  told  us  they 
wanted a 3 kilowatt tuner with a 
built-in wattmeter, a front panel 
antenna  selector  for  coax, bal-
anced line and random wire. So 
we engineered the 160-10m Moni-
tor Tuner.  It's a lifeti me invest-
ment at $299.50. 

Meet the 
SuperTuner 

MEET  THE  SUPER  TUNER 
160-10 AT. The DenTron Super 
Tuner  tunes  everything  from 
160-10 meters. Whether you have 
balanced line, coax cable, rando m 
or long wire, the Super Tuner will 
match the antenna impedance to 
your  trans mitter.  All  DenTron 
tuners give you maxi mu m power 
transfer fro m your trans mitter to 
your  antenna,  and  isn't  that 
where it really counts? 
1 KW MODEL $129.50. 

Model 331 A transistor dip meter 
- Portable RF single generator, 
signal  monitor,  or  absorption 
vvave meter.  Light weight  (1 
pound, 6 ounces with all coils), 
battery-powered unit is ideal for 
field use in  testing transceivers, 
tuning antennas, etc. Can also be 
used to measure capacity, induc-
tance, circuit 0, and other fac-
tors.  Indispensable  for  experi-
menters,  it  is easily  the  most 
versatile instru ment in the shop. 
Continuous coverage fro m 2 M Hz 
to 230 MHz in seven ranges. 

Modulation 
Iowa 

Size 
Shipping Wmtl . 
Price 

Cows age 2 MHz to 230 MHz in 7 over app... 
reng m by plug in cal enema, . 
2 MO,-4 MHz, 4 MHz.-11MHz. 
8 M0 ,16 MM,. 16 MHz- fl MH,. 
32 MHz- SE MO,. 50 MHz- 110 MHz, 
110 MN,- 230 Malt 
23% 
1000 HT 25% to 40% 
volt translator battery, 

Burgess 2U6 or equivalent 

1 lb 6 o, 
6120.00 

Coaxial antenna changeover relay. 
Model 377. 
Payer liming  1000 w•tts CW 12000 tra ms SS9 I 
VSSIR  Lem 10an 1 15 1, DC to 150 91H, 
Ptistem Require ments 0 015 Am mo, 45 to 130 solo AC 
Connectors  UHF Tete SO 239 
Dimensions 
Shipping ...hi  1 Its. 
Price  617.95 

Model 359. Increase your trans-
mitter's effective speech power up 
to  four  times.  This two stage, 
transistorized Audio Preamplifier/ 
Li miter can be used with all types 
of transmitters. 

0 . 0 

Lev•i  5 millivolts to 20 millivolt. 
Voltage CHF 1030 
Output Level  60 midis, . 
Output moeisanc•  50.000 ohms 
Power  9 volt transistor h ttttt st. 

Burgess 2U6 or eoui mant 
Siz• 
Shipp. , Weight  6% ot 
Connectors  Tontine. adtO 
Price  537 50 

am 
Model  372  CLIPREA MP.  Get 
maxi mu m legal modulation with-
out danger of splatter. 

Input lib mclence  103.000 Cann 
input Levels  5 mitliwolta to 20 millivolts 
Volt .. Gain  10 dB 
Output Level  60 millivolts 
Output Impedance  50.000 oh ms 

Powar  9 volt .11 onustor 
battery. Burgos 
2U6 or equivalent 

Sint 
Shipping Weight  ot 
Connector.  Torrim•I soot 
pne.  827 50 

V W' PHONE 

PATCH 

Universal hybrid coupler II phone 
patch. Model 3002W and model 
3001 W.  The hybrid circuit pro-
vides for effortless VOX opera-
tion of the phone patch. A built-
in Co mpreamp speech preampli-
fier/li miter  (in  Model  3002 W) 
increases the level of weak phone 
signals and also prevents overmod-
ulation when the local telephone 
is used as the station microphone. 
(The  Co mpreamp also functions 
as a preamplifier/li miter with the 
station microphone, if desired.) 

Model 300 2W with Co mpreamp 
$125.00 
Model  300  1W  without  Co m-
prea mp $85.00 

Lin• 
R.covet 
NI  ne 

Ta m Recorder 
Outputs to 
Transmitter  50,000 ohms 
Seconder Sme ar 4 oh ms 
Ta m ReCOrcler  05 rerpohrn 
5.,• 
Shipping Weight  3% lot 
Power  goad  ttttt y, Burgess 2u6 

or egaveleni 
Connector s  Phono 

600 ohms 
4 oh ms 
Hqh inowdenc• i 50.000 oh ms, 

2- meter  mobile  AT-200 An-
tenna  Matcher.  Use  your  cars 
A M/F M antenna for your 2- meter 
mobile rig. Tunes fro m the front 
panel  for  max.  output,  min. 
VSWR (1.2:1 or less for most car 
antennas). $24.95 

Tufts Radio Electronics • 16171 395-8280 
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Two-way-radio headset with superior fidelity 
Electret-Capacitor boom microphone and 

palm-held talk switch. 

FOR BROADCAST-QU ALI FY TRANS-
MISSION AND RECEPTION FOR BOTH 
MOBILE UNITS AND BASE STATIONS. 

• Boom-mounted electret-capacitor micro 
phone delivers studio-quality, undistorted 
voice reproduction. Variable gain control 
lets you adjust for optimum modulation 

•Cushioned earcup lets you monitor in 
privacy -• no speaker blare to disturb 
others. Blocks out environmental noises, 
too. Made of unbreakable ABS plastic. 

• Headband selLadjusts for comfortable 
wear over long hours. Spring-flex hinge 
lets you slip headset on and off with 
just one hand. Reversible for right or left 
Pal. 

• Headset can be hung on standard micro , 
phone clip. 

• Compact palm-held talk switch lets you 
keep both hands on the wheel for safer 
driving. Made of unbreakable ABS plastic 

• Built-in FET transistor amplifier adapts 
microphone output to any transceiver 
impedance. 
• Compatible with most two-way radios in-
cluding 40-channel CB units. 

• Built-in Velcro pad for easy mounting of 
the talk switch. 

• Made in U.S.A. 
SPECIFICATIONS 

Earphone impedance 
and type: 8 ohms, dynamic 

Microphone type: Electret capacitor 

Microphone frequency 
response: 200-6000 Hz 

Amplifier type. FET transistor, 
variable gain 

Amplifier battery 7-volt Mallory 
power: TR•175 

Switching: Relay or electronic 

IDEAL FOR EVERY TWO-WAY RADIO 
COMMUNICATIONS NEED ... 
CB operators • Amateur radio operators • 
Police and fire vehicles • Ambulances and 
emergency vehicles • Taxis and truckers • 
Marine pleasure and work boats • Con-
struction and demolition crews • Industri 
al communications • Security patrols • 
Airport tower and ground crews • Re-
mote broadcast and TV-carnera crews • 
Foresters and fire-watch unit,. • 

The Bencher Ulti mate Paddle .. . 
a dual lever, iambic keyer paddle 
that  will  increase  your  speed, 
accuracy & operating comfort. 
• A DJ UST ABLE  CO NT ACT 
P01 NT  SPACI NG  -  Precision 
screw adjustments on each set of 
contacts make exact settings easy. 
Contact posts are split and locked 
by  set  screws,  eli minating  the 
need for locknuts. 
O WI DE  RANGE OF  TENSI ON 
ADJUST MENT - Tension on fin-
ger knobs is maintained by a long 
expansion spring. Dual screw ad-
just ments adjust spring tension to 
match your "fist." 
•SELF  ADJUSTING  NEEDLE 
BEARI NGS - Keying shafts pivot 
in nylon bearings that "float" on 
machined  brass  fittings.  Spring 
tension  prevents  free  play  and 
slop;  eliminates contact bounce 
and backlash. 
• SOLI D  SILVER  CONTACT 
POI NTS - The contact points are 
solid silver for a lifetime of flaw-
less keying. 
OPRECISION- MACHINED CO M-
PONENTS - Main frame, contact 
posts, spring post and bearing ring 
are all machined from solid brass 
...  polished and chro me plated 
for  durability  and  rich appear-
ance. The Bencher Paddle looks as 
good as it works! 
• HEAVY STEEL  BASE; NON-
SKI D  FEET  -  Finished in  an 
attractive  black  wrinkle  finish 
(chro me  plating  optional),  the 
base measures 9.5cm x 10.2c m x 
1.3c m thick. It weighs 1 kilogram, 
and with its non-skid rubber feet 
is as solid as a rock. 

Model BY-1 Standard Black Base 
... $39.95. Model BY-2 Polished 
Chro me Base ... $49.95. 

BencHepinc 

GIANT SALE 
NOW IN 

PROGRESS! 

GIANT SALE 
NOW IN 

PROGRESS! 

GIANT SALE 
NOW IN 

p R O G R E S S ; 

_ _ _ -

PP-1  PP-2 

M series is for mounting to sur-
faces inaccessible from the rear 
(walls, mobiles, syste ms interface, 
panels, test equip ment). K series 
is  self-contained  with  a relay 
inside the encoder. When keys are 
pressed contact closer occurs with 
a 2 sec. delay (adjustable). Con-
tacts are rated at 110 m A @ 28 
volts switched,  500  m A  carry. 
PP-2K  contains  delay exclusion 
for the fourth colu mn. However, 
by ju mping D-5, 4th colu mn is 
restored.  Unit is operable fro m 
4.5-60 volts at te mperatures fro m 
0°-140° F. Output level will drive 
any transmitter or system. Adjust-
ab e output  level  is controlled 
with an extremely stable multi-
turn tri mpot, w/access fro m the 
front of the encoder (not behind), 
saving  time  for  level  setting, 
which  amounts  to  hours when 
involved w/a syste m. 
PP 1 $55 (12 keys), PP 1m $55 
(lettering optional add $1), PP-1 K 
$66. PP 2 $58; PP-2 m $58 (let-
tering  optional  add $1),  PP-2K 
$69  PP lA  $68  (for  standard 
com m hand-held). 

ipo ceommunications 

MICRO WAVE MODULES 
TEXAS RF 

kii't ikil 
MICRO WAVE MODULES 

HIGH  PERFOR MANCE  UNITS 
FOR 144, 432 and 1296 Ma, 

144  AWSZ  M OSSES  CO N 
SEATER  50 .1 ./213 
W . dual wo w. . wt. M ates 
RP Amain., and Moser stapes 
Input frequency  t. 146 MN: 
Li output trequency  71330 Mlils 
Typical win 30 dB 
Guaranteed maxi mum noise 1a . 2.5 de 
Typocal  wec non 65 dB 
Crystal w allet.- fraquency  116 Mier Irene. candollactl 
etaornum frequency ca m et 144 Mlia 3 614, 
Power rep... wenn 12 miss DC .525/1, a 50 rna 
Other I.F. output hectuancies available 
12 14.14 is. 18 70. 24 213 BOW 

144  M HZ  M OSSES  CO N 
VERTER  PANIC 1,3A/28 Co 
Si milar So the SAMC144/28, thn 
unit features an ...no w!  116 
MN: buffer amp aw, su m' . • 
lo wl °wasn't soenal suitable for 
tron wer w use. 

sea  raH2  DOUBLE  CONVER 
5105 MOSEET CONVERTER 
MINC1 ./2 - 1451C144,4 
Th. unit has Wen developed to 
meat th• fequeornent for • con 
wenn sou .. for use with re 
wirers W ang Wtter aerlor menc• 
•t lower frequ wcies. 
Input frequency  1.146 RASO 
LS. output frequencies a wleblei 2 4, 4-6 IWO 
Oic' W m, frequency  71 IMIls 12-4 MHZ 151. 
70 MHz 14 6 MN: 15 
Maxonu m frequency error •I 144 NISI. 3 IOW 
T vacs! win 30 dB 
Guaranteed maxi mum noise figuwe 2.5 as 
Power requirements  12 volts DC 72516 et 30 mA 

144 ts.S12 DUAL OUTPUT MOS 
PE T  PRE A MPLiPIE R 
50 .144 
This two stage most.. oc••mpli 
fie, nes two separate nonited out 
Puts, for leaMno two "wavers. for 
•xernole 
Input frequency  144 146 5/11-1, 
Tyoica, win  16 dB 
Guaranteed maxi mum rm.. 1 'pa • 75 dB 
Bend mdth 5 Mac et 3 as. 13 MHz •t 10 dB 
Power requeanients 12 uoltt DC /25, .1t 25.0.0 

432  44142  M OSSES  CON 
VERTER - 50 .432/144 
Two RE Amplifiers and • Moe w 
Mo ws  combine  high  swans ., 
and low aoss moduletIon char . 
teriacs 
Input frequency 432 434 MHz 
I.F  output frequenciee eyanable 
161 6  11320.  7630.  144 1. 
B.Ht 
Typocal win 30 dB 
Goa . ..d swar m,. no w "ta w 36 as 
Crystal oscillator fr wuency  101 BOW 12630 MHz 1E) 
la w. contr . .) 96 MN.114A-146 MHz IF) 

M aimurn frequency w ow .1432 IAN, 5 IOW 
Po w, f•ClUirerbente  12 robs DC 725.5 a AS mA 

1296  MHZ  CONVERTER  - 
M MC 1296/26  raNIC1296/1.4 
a  1,34 0  ring  ra w  m a  • 
in ach•d  par  of  hot co mer 
diodes, driving • dual pate mosfet 
I.f amp. le, 
Input frequency  1296 1790 MN, 
I.f output frequencies aubled• 26 30. 144 146 Nlisr 
Typical ps.n  dB 
Guaranteed nuo mum  t'sur• & 5 dB 
Crystal owillator frequency  105 666 Mat 12630 MN, if I 
I tenet controlled, 96 MEW (144.146 041-0 IF) 

alearnu m frequency ow or •t 1296 1641-0 7010, 
Poway requaements 17 volts DC 57 ,4 w SO m.4 
Ca ms tors SO ohm  NC 

TRANSVERTERS: 
M MT 144/28   198.95 
M MT 144/50   198.95 
M MT 432/28S   259.95 
M MT 432/50S   259.95 
M MT 432/144S   298.95 
RECEI VI NG CONVERTERS: 
M MC 144/28   55.95 
M MC 144/28L0    60.95 
M MC 432/28S   65.00 
M MC 432/144   65.00 
M MC 1296/28   71.95 
M MC 1296/144   71.95 
VARACTOR TIPLER: 
M MV 1296    81.50 
ATTENUATORS: 
M AA 15   16.00 

TEE/AX 11 

Patent Pending  Model S W 5000 

TEE/AX 
Coax  Toggle Switch  - $39.95 

• All brass construction • Teflon 
insulated  •  Captivated  internal 
contacts • available in UHF, BNC, 
N,  E, all series. • 52 Oh ms • 
SPOT, DPDT • Po wer 1 KW 

TEE AX. INC. 

Tufts Radio Electronics •(617) 395-8280 
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AMPHENOL "-Ta' 
SERIES 31 - liefr CON NECTORS 
A mphenol's BNC connectors are small. light weight. 
weatherproof connectors  with bayonet action for 
quick disconnect applitications. 

Shells.  coupling  ring&  and  male  contacts  are 
accurately machined fro m brass. Springs ore made of 
berylliu m  copper  AU  parts in turn are  ASTR O-
Plated ® to  give  you  connectors  Out  can  take 
constant  handl....  high  te mperatures  and  resist 
&Weston. 

BNC  BUL KHE A D  RECEP-
TACLE  31-221-385 U G•1094 
Mates  with  any  BNC  plug. 
Receptacle  can  be  mounted 

into panels up tt. 104" thick. u G ,u mg 
$1.25 
BNC 1M) TO U HF (F) A DAP-  4  
TE R  309-2900.365  U G 255  .. .ILA. , 
Adapts env BNC jack to an. 
UHF- plug.  63.63 
D OU BLE  M ATE  A DAPTE R 
8 3-877-385  Both  coupling 
nngs  err  free  ta ming.  Con-
nects  2  fe male  co mponent. 

62.72 
JAC K A DP ATEK $1.95 
57 5 -1 0 2- 38 5  A da pts 

83-ISP.385 to Motorola type 
auto antenna tack or pin fack. 
P A N E L  R E C E P T A C L E 
3-1 R-385  S0239  M ounta 

with  4  fasteners  in  21/32" 
dia meter hole. $1.17 
P A N E L  R E C E P T A C L E 

BNCIF  TO U HE 1M) A DAP-
TE R  31-02 6.385  U G-273 
Adepts any BNC plug to any 
UHF tack $2.39 
P U S H- O N 
83.5SP.385  Features  an  un-
threaded. springs shell to push 
fit  on  fe male  connectors. 

$2.27 

LI G H T N IN G  A RREST OR 
575-105-385 Eli minates static 
build-u p  fro m  antenna.  Pro-
tects your valuable equip ment 
against  lightn ng  da mage. 
$4.80 
BNC  PLU G  31-002.385 U G-

88 Co m monly  used for co m-
m unic•tions  entenne  lead 
cables.  For  R G  55/ U &  R G 

58/ U cables. $1.59 
BNC  STR AI GHT  A DAPTE R 
31.219.3115  U G-914  I 9/32 . 
long, allo ws length of cables to 
be  ironed.  Malts  with  BNC 
plugs. $2.12 
BNC  PA NEL  RECEPTACLE 
31.003-385  0 6.290  Mounts 

with  4  fasteners  in  29 64" 
dia meter hole al .74 

83-878-385 S0239S H Mounts 
in  single  21/32"  dia meter 
hole  Knurled lock nuts pre. 

lent turning. $1.59 
BN C  A N G LE  A DAPTER  SC.239SH  

ny BNC plug  nght angle 
31.009-385  U G-306  Adapts  11 
a  f ar   

use. $4.23 
B N C  T E E  A D A P T E R 

31-008-385 U G-274 Adapts 2  U G-306 
BNC plugs to 31 4/03-385 or 

other fe male 11N C te a' te ,b17-
table- 64.56 

1.1G-255 

675-102-3in 

9O239 

(V I°  

U G-273 

U G-401 

11: =1 4  

U G 914 

to; -290 

V G-274 

PL 259 ... 90d UG-175 (Adapter 
for RG 581.1) ... 25d 

Model M 1S 

Nemarc Auto Console Model M-1 
• Universal  mount  for  CB  and 
amateur  radios,  tape  players, 
AM & FM tuners, & scanners. 
• Sculptured design for "original 
equip ment" look. 

• Low profile for non-slip mount-
ing: 13-1/2" x 10-1/2" x 5-5/8" 
high. 

• Easy-to-install  &  re move  for 
theft protection. 

•Tough unbreakable copoly mer 
with rich brown textured finish. 

• Integral  cup  holder  and coin 

tray. 
• $14.95 
Auto Console Model M-1 S: Same 
features as above model PLUS: 

• Specially designed 3" x 5" oval 
speaker  for voice co m munica-
tion. Frequency response: 150 
hz-7  Knz,  voice  coil:  9/16" 
diameter. 

•$19.95 

111 Mgesall 
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ARGONAUT, MODEL 509 
Covers  all  A mateur  bands 

10-80 meters. 9 MHz crystal fil-
ter. 2.5 kHz bandwidth. 1.7 shape 
factor @ 6/50 dB points. Power 
required 12-1 5 VDC @ 150 m A 
receive, 800 m A transmit at rated 
output.  Construction  alu minu m 
chassis,  top  and  front  panel, 
molded plastic end panels. Crea m 
front panel, walnut vinyl top and 
end tri m. Size HWD 4Y," x 13" x 
7". Weight 6 lbs. 

LINEAR  AMPLIFIER, M DEL 
405 

Covers  all  A mat, ands 
10-80 meters.  50  ,utput 
Power, continuow- /ave. RF 
wattmeter SW R  . Power re-
quired 12-15 ,,,S W  8 A, max. 
Constructin .ninu m chassis, 
top  and ,„c.,‘, panel,  molded 
plastic ,anels. Cream front 
pane'r 7 t vinyl top and end 
tri•  HWD 4Y," x 7" x 8". 
Weight 2% lbs. 

TRITON IV Digital Model 544 
The new ultra modern fully solid 
state  TRITON  makes operating 
easier and a lot more fun, without 
the limitations of vacuu m tubes. 
For one thing, you can change 
bands with the flick of a switch 
and  no danger of off-resonance 
damage. And no deterioration of 
performance with age. But that's 
not all.  A superlative 8-pole i-f 
filter  and  less  than  2%  audio 
distortion,  trans mitting  and  re 
ceiving, makes it the smoothest 
and cleanest signal on the air. The 
TRITON  IV  specifications  are 
impeccable.  For selectivity, sta-
bility and receiver sensitivity. And 
it has features such as full CW 
break-in, preselectable ALC, off 
set  tuning,  separate  AC  power 
supply,  12 VDC operation, per-
fectly  shaped  CW  wavefor m, 
built-in SWR bridge and on and 
on. 

Tar 
TEN -TEC 

KR20-A EI.ECTRONIC KEYER 
A fine instrument for all-around high perfor-
mance electronic keying. Paddle actuation 
force is factory adjusted for rythmic smooth 
keying.  Contact  adjustments  on  front. 
Weighting factor factory set for optimum 
smoothness  and  articulation.  Over-ride 
"straight  key"  conveniently  located  for 
emphasis. QRS sending or tune-up. Reed 
relay  output.  Side-tone  generator  with 
adjustable level. Self-completing characters. 
Plug-in circuit board. For 117 VAC, 50-60 
111 or 6-14 VDC. Finished in cream and 
walnut vinyL Price $69.50 

KR5-A ELECTRONIC KEYER 
Similar to KR20-A but without side-tone 
oscillator or AC power supply. Ideal for 
portable, mobile or fixed station. A great 
value that  will give years of troublefree 
service. Housed in an attractive case with 
crea m front, walnut vinyl top. For 6-14 
VDC operation. Price $39.50 

KR1-A DFLUXE DUAL PADDLE 

Paddle assembly is that used in the KR50, 
housed in an attractive formed aluminum 
case. Price $35.00 

KR2-A SINGLE LEVER PADDLE 
For keying conventional "TO" or discrete 
character kevers. as used in the KR20-A. 
Price $17.00 

KR50 ELECTRONIC KEYER 
A co mpletely automatic electronic keyer 

fully adjustable to your operating style and 
preference, speed, touch and weithting. the 
ratio of the length of dits and dabs to the 
space between them. Self-controlled keyer 
to transmit your thoughts clearly, articu-
lately  and  almost effortless.  The iambic 

(squeeze) feature allows the insertion of this 
and dabs with perfect timing. 

memories  provided for both dits and 
dahs but either may be defeated by switches 
on the rear panel. Thus, the KR50 may be 
operated as a full iambic (squeeze) keyer, 
with a single memory or as a conventional 
type keyer. All characters are self-complet• 
ing. Price $110.00 

SPECIFICATIONS 
Speed Range, 6-50 w.p.m 
Weighting Ratio Range: 50% to 1504 of 

classical dit length. 
Memories: flit and dab. Individual defeat 

switches. 
Paddle Actuation Force: 5-50 gms. 
Power Source: 117VAC. 50-60 He. 6-14 

VDC. 
Finish: Cream front, walnut vinyl top and 

side panel trim. 
Output, Reed relay. Contact rating 15 VA. 

400 V. max. 
Paddles:  Torque drive with ball bearing 

pivot. 
Side-tone: 500 Hz tone. 
Adjustable output to 1 volt. 
Size HWD: 21/2 " • 51/2 " • IPA" 
Weight: 134 lbs 

KR50 

ACCESSORIES 

206  Crystal Cal ibra tor  $29.00 
207  Ammeter for Models 251, 2520, 262G   14.00 
208  CW Filter, for Model 509   29.00 
212  Crystal, for Models 540, 544, 29.0-29.5 MHz .... 5.00 
213  Crystal, for Models 540, 544, 29.5-30.0 MHz .... 5.00 
215P  Microphone, Ceramic with plug   29.50 
240  One-Sixty Converter, for Models 540, 544   97.00 
241  Crystal Oscillator, for Models 540, 544   29.00 
242  Remote VFO, for Models 540, 544   169.00 
244  Digital Readout/Counter, for Model 540   197.00 
245  CW Filter, for Models 540, 544   25.00 
249  Noise Blanker, for Models 540, 544   29.00 
271  Crystal, for Model 570, 21.0-21.5 MHz   5.00 
272  Crystal, for Model 570, 28.0-28.5 MHz   5.00 
273  Crystal, for Model 570, 28.5-29.0 MHz   5.00 
276  Crystal Calibrator, for Model 570   29.00 
1102  Snap-Up Legs, per pair   1.00 

POWER SUPPLIES 

210  117 VAC, 13 VDC, 1 A   30.00 
210/E  Same as Model 210, but 115/230 VAC   35.00 
251  117 VAC, 13 VDC, 9 A   85.00 
251/E  Same as Model 251, but 115/230 VAC  92.00 
252G  117 VAC 13 VDC 18 A   109.00 
252G/E Same as Model 252G, but 115/230 VAC   116.00 
262G  Same as Model 252G, with VOX & speakers   139.00 
262G/E  Same as Model 2620, but 115/230 VAC  146.00 

LINEARS AND TRANSCEIVERS 
509  Argonaut Transceiver, SSB/CW, 5 W. 3.5-30 

MHz  359.00 
540  Triton IV, SSB/CW, 200 W. 3.5-30 MHz  699.00 
544  Triton IV, Digital, SSB/CW, 200 W. 3.5-30 

MHz  869.00 
570  Century/21, CW, 70 W. 3.5-30 MHz   299.00 
574  Century 21, Digital   399.00 

KEYERS 

670  Single Paddle, for Model 570 only   29.00 
KR-1A  Paddle Assembly, Dual   35.00 
KR-2A  Paddle Assembly, Single   17.00 
KR-5A  Single Paddle Keyer, 6-14 VDC   39.50 
KR-20A Single Paddle Keyer, 117 VAC/6-14 VDC  69.50 
KR-50  Ultramatic, Dual Paddle, 117 VAC/6-15 VDC . 110.00 

FI RST WITH SSB HF DIGITAL 
TUNING, IS ONLY THE BEGI N-
NI NG  OF  W HAT  THE  AMA-
TEUR  GETS  FRO M THE CIR 
ASTRO 2004. 
Standard Features: 
Electronic  Tuning  / All  Solid 
State  / Digitally  Synthesized  / 
200 Watts PEP Input / Full RF 
Filtering / Digital Readout / Noise 
Blanker  / Squelch  / Variable 
Speech Processing / Full Metering 
/ W WV Receiver / VOX / LSB-
USB-CW 
The heart of the ASTRO-200A is 
the  frequency  synthesizer.  The 
latest in phase-lock-loop technol-
ogy is incorporated to provide the 
built-in versatility of all electronic 

tuning, crystal frequency stability 
at each frequency of operation, 
and  over  40,000  HF channels 
displayed in 100 Hz increments 
.  ±50 Hz fine tuning for con-
tinuous ham band coverage. 

Each circuit board is "baked-
in" for over 100 hours prior to 
installation  in  the  transceiver 
assembly. 

Discover the ease and accuracy 
of electronic tuning. Calibrate all 
bands with VV WV at the turn of a 
switch.  Lo west frequency drift, 
with no VFO to calibrate. Only 
2.8"  high x 9.5" wide x 12.3" 
deep. Ideal for mobile use or with 
accessories,  provides  complete 
fixed  station  operation.  Price 
$995 00. 

Accessories AC Power supply 
$1 35.00.  Speaker  in  cabinet 
$29.95. Station operating console 
with phone patch, 24 hr. digital 
clock,  speaker,  10  min.  timer 
$29 5.0 O.  Desk  microphone 
$38.00.  Mobile  mount $12.00. 
Mobile mic $15.00. 400 Hz nar-
row band CW filter $50.00. 

THE SURPRISE OF THE CENTURY 

Century  21,  the  exciting 
70-watt, 5-band CW transceiver 
that surprised everyone with its 
super performance and low cost, 
has another surprise for you. A 
second model with digital readout 
land a mod kit for those who 
would like to convert their dial 
model). Both Models 570 and 574 
have the same unique circuitry 
that has won raves from everyone 
-- both have the same fine fea-
tures: 
• Direct  Frequency  Readout 
(Model  574:5 red  LED digits, 

0.3" high, accurate to nearest 1 
kHz. Model 570: marked in 5 kHz 
increments from 0-500 kHz, MHz 
markings for each band displayed, 
tuning rate typically 17 kHz per 
tuning knob turn. 
• Full  Break-In  • Full  Band 
Coverage on 3, 5, 7, 14, 21 MHz 
Bands, 1 MHz on 28 MHz Band • 
70 Watts Input • Total Solid-
State • Receives SSB and CW • 
Receiver Sensitivity 1 pV • In-
stant Band Change, No Tune-up • 
Offset  Receiver  Tuning  • 3-
Position Selectivity • Adjustable 
Sidetone Level • Linear Crystal. 
Mixed  VFO  • Overload  Pro-
tection  • Built-In  AC  Power 
Supply • Black & Gray Styling • 
HIND: 6-1/8- x 12-1/2" x 12", 
15-1/2  lbs.  • Matching Acces-
sories 

• ALL  THE  ROCK-CR USHING 
PO WER  YOUR  LICENSE  AL-
LO WS -- on all modes - 
• INST ANT  BAN DCHANGE 
'NO-TUNE-UP' all the way fro m 
10 through 80 meters, with the 
ALPHA 374A? 
•COVERAGE  ALL THE W AY 
DO WN  TO  160 METERS with 
the  smooth-tuning,  extra rugged 
AL PHA 76A powerhouse? 
• C RI SP,  PE NETR ATI NG 
"TALK PO WER"  as much as 

10 dB extra to 'punch through', 
with  the ALPHA/V OMAX  split 
band speech processor? 
•THE  PROTECTION  OF  A 
FACTORY  W ARRANTY THAT 
RUNS A FULL 18 MONTHS --
six times as long as co mpetitive 
units?  IETO tries to build every 
ALPHA  to  last  forever ... and 
we're making progress: not one 
single  case  of  ALPHA  76A, 
77DX,  or  374A  power  trans-
for mer failure has ever been re-
ported!) 
• ALPHA  764  $1195.00, 
ALPHA  77DX  $3295.00, 
ALPHA 374A  $159 5.00. 

11311==.211111 
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Nibropicx 

rHE  IMPROVED "ORIGINAL" 
JIBROPLEX.  Suitable  for  All 
:lasses  of  Transmitting  Work 
Nhere Speed and Perfect Morse 
5:re Pri me Essentials. This great 
iew Vibroplex is a smooth and 
iasy working BUG.  It has won 
ame  on  land  and  sea for  its 
:larity,  precision  and  ease  of 
nanipulation.  Can  be  slowed 
town to 10 words per minute or 
ess or geared to as high rate of 
:peed as desired. Maintains the 
:ame high quality signal at what-
iver speed, insuring easy recep-
tion under all conditions. Weight 
3 lbs. 8 oz. 
DeLuxe - Chromiu m base and 
top  parts,  with  jeweled  move-
-nent. $59.95 

THE  "LI G HTNI NG  BUG" 
VI BROPLEX  High  Quality Sig-
nals at All Speeds. Flat pendulu m 
model. Weight 3 lbs. 8 oz. Stan-
dard - Polished Chromium top 
parts, grey base. $49.95 

1 HE  "CHA MPION"  VIBRO-
PLEX 
Weight 3 lbs. 8 oz. Without circuit 
closer. Standard finish only. Chro-
miu-n  finished  top  parts, with 
grey crystal base. $46.50 

VIBRO-KEYER 
Over the years, we have had many 
requests for Vibroplex parts to be 
used for construction of a keying 
mechanism  for  an  electronic 
transmitting unit. This beautiful 
and most efficient "Vibro Keyer" 
is ideal for this job. 
FEATURES OF  THE "VIBR O-
KEYER" 
• Beautiful  beige  colored  base, 
size  3%"  x 4%",  weight  2% 
pounds 
Sa me large size contacts as fur-

nished on Deluxe Vibroplex. 
• Sa me  main  frame  and  super 
finished parts as Del xe Vibro-
plex 
•Colorful red finger and thu mb 
pieces. 
• Has the same smooth and easy 
operating Vibroplex trunion level 
• A real "Gem" adjustable to suit 
your own "taste" 
Standard -- $46.50; Deluxe Finish 
$58.50 

No SSK 1 523 95 

No SSK 1CP-Chtosnis - 529 95 

CODE PRACTICE SET 

NYE VIKING SQUEEZE KEY 

Extra-long, finger-fitting molded paddles with 
adjustable spring tension, adjustable contact 
spacing. Knife-edge bearings and extra large, 
gold plated silver contacts! Nickel plated brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base and dust cover black 
crackle finished. SSK-1 - $23.45. 
SSK-1CP has heavily chrome-plated base and 
dust cover. Price - $29.45 

You get a sure, smooth, Speed-X model 

310-001 transmitting key, linear circuit oscillator and amplifier, with a 
built-in 2" speaker, all mounted on a heavy duty aluminum base with 
non-skid feet. Operates on standard 9V transistor type battery (not 
Included). Price - $18.50 
PHONE PATCH Model No. 250-46-1 measures 6-1/2" wide, 2-1/4" 
high and 2-7/8" deep. List price, $36.50. Model 250-46-3, designed for 
use with transceivers having a built-in speaker, has its own built-in 2" x 
6" 2 watt speaker. Measures 6-1/2" wide, 2-1/4" high and 2-7/8" deep. 
Price - $44.50 

No. 114.320 001 - $0.30  No. 114-310 003 - 11125 No 114 3;10 003 - M AO 
N. 114-3324303 - Won - $10 JO  No. 114•322 001 - R m. - 21.416  No. 114.312 003 - S o. . - 

NYE VIKING SPEED-X KEYS 
NYE VIKING Standard Speed-X keys feature smooth, adjustable 
bearings, heavy-duty silver contacts, and are mounted on a heavy 
oval die  cast  base  with black wrinkle finish. Available with 
standard, or Navy knob, with, or without switch, and with nickel 
or brass plated key arm and hardware. 

Pamper yourself with a Gold-Plated NYE VIKING KEY! 
Model No. 114-31C-004GP has all the smooth action features of 
NYE  Speed-X  keys  in  a special  "presentation" model.  All 
hardware is heavily gold plated and it is mounted on onyx4ike jet 
black plastic sub-base.  Price $50.00 

There's v 
nothing 
like it • 

RADI O AMATEUR CALLBOOK 
-- There's nothing like it! Foreign 
Radio Amateur Callbook DX List-
ings - $13.95; United States Call-
book  -  All  K &W  Listings  - 
$14.95. 

Wilson Electronics Corp. 
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NE W 2 METER MARK II AND 
MARK IV 
As  the smallest size hand-helds 
ever marketed, the radios feature 
excellent adjacent channel selec-
tivity, and innermod/image rejec-
tion.  The  attractive  blue-gray 
Lexan ® outer case is rugged and 
durable.  Mark  II  (2.5  watt) 
$229.98.  Mark  IV  (4  watt) 
$259.98 

Riding the crest of the new wave 
of multi-channel two-meter rigs is 
the Wilson WE-800. Designed as 
an all-purpose mobile or portable 
unit, the WE-800 is loaded with 
enough features to satisfy even 
the most discri minating amateur. 
The "800" is for channels, from 
144 to 148 MHz in 5 KHz steps, 
up or down 500 KHz for your 
local  repeater.  There  are even 
provisions  for  pre-program ming 
five of your favorite frequencies 
or changing to two optional off-
sets, in case your area repeater is 
nonstandard. Add to these fea-
tures; internal rechargeable power 
pack optional (uses 10 AA NiCad 
cells, not  included),  detachable 
rubber  flex  antenna,  built-in 
S-meter/output indicator, built-in 

high-low power option switch (1 
or 12 watts, when used mobile or 
base), built-in connectors for ex-
ternal  antenna,  speaker  and 
power. Whether you're just get-
ting your feet wet on two-meters, 
or a seasoned amateur, you'll find 
the WE-800 to be the most light-
weight,  versatile  base/mobile/ 
portable rig on the market today. 
The WE-800 comes complete with 
plug-in  speaker- microphone, 
mobile mounting bracket/handle, 
rubber  flex  antenna,  12V  DC 
Charger Cord, instruction booklet 
and  90  day  limited  warranty. 
Rechargeable  internal  battery 
pack optional. 
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LEATHER CARRYI NG CASE 
• LC-1 for 1402 SM - $18.95 
• LC-3 for Mark II, IV - $16.95 
• LC-2 - all others - $18.95 
110V- AC  DESK  BATTERY 
CHARGER 
For new units Mark II, IV - use 
the Model BC-2; for Models 1402, 
1405, 1407, 2202 and 4502, u se 

Model BC-1. $40.95 

a rl7.111 479' 

• M odel T A-33 

• Model TA-33, 3 elements, 10 
dB forward gain (over isotrooii 
source) - $206.50 
• Model TA-33 Jr., 3 element , 
10.1 dB forward gain (over is, 
tropic source) - $151.85 
• Model  MPK-3,  7500  Wan 
AM/CW and 2000 Watts P.E.P 
SSB - $52.25 
• Model  TA-36,  6 elements 
$335.25 
• AK-60  mast plate adapter 
$11.15 
• Model  CL-33,  3 elements  - 
$232.50 
• Model  CL-36,  6 ele ments  - 
$310.65 
• Model CL-203, 3 element4:. - 
$227.65 
• Model TA-40 KR - 40 meter 
conversion kit - $92.25 
• Signal- master  antenna 
$267.50 

WATT BATTERY CHARGER 
110 V-AC Charger ... use WC-12 
($19.95) for 1402, 1405, 1407, 
2202, 4502: use WC-14 ($15.95) 
for Mark II, IV. 
ACCESSORIES 
BC-12 - $14.95 
CIGARETTE LIGHTER MOBILE 
PO WER PLUG 
SPEAKER MIC 
SM1 - for Models 1402, 1405, 
1407, 2202, 4502. 
SM3 - (Mark II, Mark IV) 
SM2  for  Models  1402,  1405, 
1407, 2202, 4502. ($30.95). 
RECH AR GEABLE  BATTERY 
PACKS 
Use the following Ni-Cad Packs 
for the unit you select: 
BP-1 - 10 loose cells - 500 m A 
(1402, 1405) - $18.95 
BP-2 - strapped cells - 600 m A 
(1405, 2202, 4502) - $24.95 
BP-4 - Mark II, Mark IV pack - 
$20.95 
BP-7 - 1407 SM high power pack 
- $24.95 
Other  options  include:  Touch 
Tone ® Pad (installed only), TE-1 
Tone  Encoder,  TE-2  Encoder/ 
Decoder,  BNC  Rubber  Duck 
Antenna,  TNC  Rubber  Duck 
Antenna. 

SAVE YOUR RADIO! 
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TUFTS SELECTED TITLES OF 
POPULAR SAMS PUBLICATIONS 

RADIO HANDBOOK (20th Edition) 
by William I Orr W6SAI A completely updated 20th edition of the famous communica-

tions handbook that is the electronics industry standard for engineers technicians and 

advanced amateurs Explains in authoritative detail how to design and build all types of 
radiocommunications equipment Contains greatly enlarged section on semiconductor 
and IC circuit design Includes ssb design and equipment. rtty circuits, linear amplifiers 
both solid-state and tube types, vhf and uhf transmitters and converters, as well as 

special-purpose and logic circuitry, plus completely revised chapter on electronics 
mathematics 1080 pages. 61/2  x 91/4 , hardbound 
No. 24032 

619.50 

HAM AND CB ANTENNA DIMENSION CHARTS 
by Edward M Noll. W3FOJ Tabulates dimension information in feet and inches for all 

the popular antenna configurations Gives data for dipole antennas quarter-wave 
verticals. two-element beams, quads triangles inverted dipoles. and inverted vees 

Includes information for cutting transmission lines to a preferred wavelength dimen-
sioning phasing lines cutting a matching stub and spacing antenna elements 64 
pages. 6 x 9. softbound 

No. 24023 
62.75 

COMMERCIAL RADIOTELEPHONE LICENSE QUESTION & 
ANSWER STUDY GUIDE (3rd Edition) 
by Edward M Noll Prepares the reader to take the examinations for the various grades 

of radiotelephone licenses Emphasizes those subjects that are most important or most 
likely to be misunderstood The questions are representative of those used in the FCC 
examinations 304 pages, 6 x 9. softbound 
No. 24033 

S8.50 

RADIO TRANSMITTER PRINCIPLES AND PROJECTS 
by Edward M Noll. W3F0J Devoted entirely to the subiect of radio transmitters, this 
book is a helpful gathering of modern transmitter principles, ideas, circuits. techniques. 
and learn•by-doing projects  Covers Bipolar CW and A-M Transmitter Circuits. 
Transistor Tube Circuits, Basic Principles of SSB-DSB Generation, Integrated Circuit 

Fundamentals, VHF VHF Circuits and Principles Frequency Modulation and more, 
320 pages; 51/2  x 81/2 ; softbound 

No. 24031 
66.95 

73 DIPOLE AND LONG-WIRE ANTENNAS 
by Edward M Noll W3FOJ Covers practically every type of wire antenna used by 

amateurs Gives dimensions configurations, and construction data for 73 different 

antennas plus appendices covering construction of noise bridges line tuners and 
data on measuring resonant frequency velocity factor and swr 160 pages; 51/2  x 81/2 . 
softbound 

No. 24006 
$5.50 

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS 
by Edward M Noll W3FOJ The second book in a series of practical antenna construc-
tion and design methods Contains data on practically all types used by amateurs Not a 
rehash of previously published data but a compilation of the author sown experiments 
with various antenna configurations The 73 different antennas have all been built and 
air-tested by the author 160 pages. 5'2 X 8' 2, softbound 

No. 24021 
$5.50 

FIRST-CLASS RADIOTELEPHONE LICENSE HANDBOOK 
(4th Edition) 
by Edward M Noll An excellent study guide for the first-class radiotelephone license 

examination Contains all the material needed to pass Element IV of the FCC examina-
tion, including all the questions and answers found in the latest FCC Study Guide Has 

three simulated examinations presented in the multiple-choice form of the FCC tests 
as well as answers and evaluations to help the reader find his weak areas 416 pages. 
51/2  x 81/2 , softbound 

No. 21144 
67.95 

SECOND-CLASS RADIOTELEPHONE LICENSE HANDBOOK 
(5th Edition) 
by Edward M Noll Provides all the study material needed to pass the FCC second-
class radiotelephone license examination (Elements I, II. and III) All material is based 

on the FCC Study Guide and Reference Material for Commercial Operator Examina-

tion Two tests are included to simulate the actual examination 448 pages; 51/2  x 81/2 ; 
softbound 

No. 21111 
$7.95 

THIRD-CLASS RADIOTELEPHONE LICENSE HANDBOOK (4th 
Edition) 
by Edward M Noll Serves as a practical study guide for the aspiring radio operator as 

well as a ready reference for those working in the field Designed as a study aid for 
obtaining licenses up to and including the Radiotelephone Third-Class Operator Permit 
with Broadcast Endorsement, this newest edition contains questions and answers 
similar to those given on the actual examination 208 pages, 51/2  x 81/2 . softbound 
No. 21353 

$595 

CMOS COOKBOOK 
by Don Lancaster Tells all you need to know to understand and profitably use this 
inexpensive and genuinely fun to work with digital logic family First an explanation of 
what CMOS is, how it works, and how to power it, plus usage rules, state testing 

breadboarding, interface and other basics is given Then a minicatalog of over 100 

devices. including pinouts and use descriptions is given Subjects covered include gate 
fundamentals, tri-state logic, redundant logic design techniques. multivibrators. non-

volatile memory techniques, clocked JK and D flip-flops. counter and register tech-
niques. op amps. analog switches phase-locked loops and much more A must for the 
student hobbyist. teachers technician or engineer who wants to learn about CMOS 
Filled with practical applications 416 pages; 51/2  x 81/2 ; softbound 
No. 21398 

$9.95 

IC OP-AMP COOKBOOK 
by Walter G Jung The first book of its kind to be published 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 appendixes of 
manufacturers' reference material 592 pages. 51/2  x 81/2 ; softbound 

No. 20969  612.95 

IC TIMER COOKBOOK 
by Walter Jung Provides an excellent introduction to the field of IC timers by presenting 
a collection of various circuit recipes useful in applying the devices Arranged in three 

parts, the first part gives basic and generalized information Part II. the applications 

section, is the meat- of the book and includes over 100 different circuits for a wide 
range of uses Part III contains reproductions of manufacturers data sheets, second-

source manufacturers and more This book is a valuable reference for the hobbyist. the 
technical or engineering student, or professional 288 pages, 5'2 X 8'4. softbound 
No. 21416 

$9.95 

TTL COOKBOOK 
by Donald Lancaster A complete and detailed guide to transistor-transistor logic 

ITTL) 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: 51/2  x 81/2 . softbound 
No. 21035  $8.95 

HOW TO BUY & USE MINICOMPUTERS & MICROCOMPUTERS 
by William Barden. Jr Discusses these smaller computers and shows how they can be 
used in a variety of practical and recreational tasks in the home or business Explains 
the basics of minicomputers and microcomputers  their hardware and software 
peripheral devices available, and the various programming languages and techniques 
Includes selection, buying, and programming your own system and gives detailed 
descriptions of currently available systems 240 pages. 8,2 x 11: softbound 
No. 21351 

$9.95 

MICROCOMPUTER PRIMER 
by Mitchell Waite and Michael Pardee Introduces the beginner to the basic principles 
of the microcomputers Discusses the five main parts of a Computer —Central process-

ing unit memory. input output interfaces, and programs The important characteristics 
of several well-known microprocessors are given and a chapter is included on pro-
gramming your own microcomputer 224 pages, 51/2  x 81/2 . softbound 
No. 21404 

$7.95 

THE 8080A BUGBOOK: MICROCOMPUTER INTERFACING 
AND PROGRAMMING 
by Peter H Pony David G Larsen and Jonathan A Titus The principles concepts 
and applications of an 8-bit microcomputer based on the 8080 microprocessor IC chip 
The emphasis is on the computer as a controller Covers the four fundamental tasks of 
computer interfacing. (1) generation of strobe and device select pulses, (2) latching of 

accumulator output, (3) acquisition of input data by the accumulator, (4) generation of 
interrupt signals to the computer Intended to help develop the skills needed to use an 
8080-based breadboard microcomputer system 51/2 x 81/2 . softbound 
No. 21447 

$995 
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F9FT TONNA ANTENNAS 
I Elements-144 MHz 
-$27.95 

-ECH NIC AL  D ATA 

requency range M Hz  14 4./1 4 6 

,ain IS O 

lorizontal aperture angle 

ertical aperture angle * 

ront-to-back ratio 

,ide lobe attenuation 

; VV R 

-npedance 

Veight 

)hysical length 

Vindload • 

14 dB 

2 x 19° 
2x 2 3° 

15dB 

>50dB 

1,3 

50 

1,9 kg 

3, 3 m 

6,4 kgp 

The indicated value is given 

9 & 19 Elements 

— 144/435 

at -3 dB 

9 Elements — 144 MHz 

16 Elements-144 MHz 
—$55.95 
TEC H NI C AL D ATA 

Frequency rai-ige M Hz 144/146 
Gain IS O  17, B dB 
Horizontal aperture angle  • 2 x16° 
Vertical aperture angle* 2 x1 7° 

Front-to-back ratio  2 2 d B 

Side lobe attenuation  > 6 0 d B 

S W  R 

Impedance 

W eight 

Physical length 

Windload • 

<1,2 
50 

4,4kg 
6,4 m 
16 kgp 

* The indicated value is given at -3 dB 

21 Elements — 432 MHz 

21 Elements -432 MHz 
—$45.85 

TE C H NIC AL D ATA 

Frequency range M Hz 

Gain IS O 

Horizontal aperture angle 

Vertical aperture angle* 

Front-to-back ratio 

Side lobe attenuation 

S W  R 

Impedance 

W eight 

Physical length 

Windload • 

* The indicated 

4 32 /435 

19dB 

2 x1 2° 

2x'1 3 ° 

2 3dB 

4 0 dB 

1,1 

5 0 

2,6 kg 

4, 6 m 

6, 4 kgp 

value is given at -3 dB 

Special OSCAR-9 & 19 Elements-
144/435-553.00 

TEC H NIC AL  D ATA 

Frequency range M Hz 

Gain IS O 

Horizontal aperture angle 

angle * Vertical aperture 

Front-to-back ratio 

Side lobe attenuation 

S W  R 

Impedance 

W eight 

Physical length 

Windload • 

16 Elements — 144MHz 

144/146 

14 dB 

2 x 19°, 
2x 23-
15 dB 

> 5 0C1 0 

,‹ 1,3 

50 

1,9 kg 

3, 3 r-n 

,4 kyp 

43 0/440 

17 dB() 

2x1 4 

2x1 6" 

2 3 dB 

> 3 8 dB 

• 1,2 

5 0 

1,1kg 

3, 2 m 

5, 4kgp 

* The indicated value is given at -3 dB 

HM-180  III HM-187 

3 de Gain High Performance 
Vehicular Antenna Series 

HM-1 79 Low Profile Mount-329.00 
HM-180 Trunk Mount—$33.50 
HM-187 Magnet Mount—$36.50 
Al. Noe Ow Pot . antannaa Coeur. a At soa .lanadt toolt conekettro 

wo . Bp . and NI . mar IN ,ornorod  a , 1 3/16" . 0 tosa 

nn.n.nroi cat Bash [.. .no. 
Cott. .  Nock motion, N. NOte tad ungroonNal tont ...Noon 

p1.51, b . A . no.n caol.x,vit soNot  at . of 17 1 

N▪ Iston .t tr .  coo . and noket IN ht . co .ta Nolo 

and ..0014  dootootton Mounts am TN tor:/noutatod altootnton 

and . tad ottal 

ELECTRICAL SPECIFICATION{ 

•nfonno po w, 
I, ton. 

1,515/11 
II0n4.04 npul 
,onof mnot 

103 Nato 
IN 146 ONO 

I  I of .••• 
50 onms 
IS ABIG "O N/ ...• 5,5 

crld •••••••11•00, 00•• 
d6 coot IA A co . 

HM-2215 

HM-223 Trunk Mount-329.00 (220 MHz) 
3 NI G•ot 541  IAN . Antenna on sato of ostN "Ouak GtO. 

Wh.p  cr, co. * . I7 RG SO W 
and connectot 

atiKI NCa• 010.C .10,0  2011C.U.C..11/1R00.01.01118 

11•00..001. 
1NIN 

HM-224 Trunk Mount—$33.50 (220 MHz) 
TN moot oNotoful Nob . antann• Natl .* tot 1 IA mooto  nattola 
actrotv  AI aatn . .. Noe . veva,. VS  a. 1/4 A NO No• 
'Ctd.d{ Ge.p  dunt enc.,/ mo m. ow, no B . moutot . Who  

Clualt,  10.• [40 0•.I0.  00,•••• 17 HG ULU a. Eon . .. 
11134coa... . ..c•Boos  onco5c515.14 

Os.  • ad! 

HM-225 Unity Gain (marine mobile service) 
—$45.00 (220 MHz) 
tan . Gon 3 1,twpatel antenna tot moo . at. No Round No . no 

Ca. sa a a a . •1 ...ay.* . a ...s al,  1.0y .0K101 
su, aat  po . boas Coats m a 2 PG N Cl/ CN N 

VOC60/0.10. ts1C0.  1r 

Os.  0.0. A •••••0 

Ar 
C .. •rst e n n e s p ecial; St ..C O. 

HMR 172 5 Element Yagi—S30.00 
Who .. rou too a !ow .. . . OA, fa to, Ia., 

ha., me BOAR I 72 nflott 10  fan a..  .n .odtA 11A 

tooto .aoc• uncle. ano Dand cone, uont Lan be mount . •.Not, 

Bootontai ANust .• pent . no wt, tot Nat onotttot V .Val 

ELECTRICAL SPECIFICATIONS 

1.11 . Id .11  

lienea,dth 

VSI155 

brom meirn 

loomoe ropod,r. 

10 de 

IS at 

4 MHz 

50 Mons 

I 5 I 

SOD . . 

HMR-173 
MECHANICAL SPECIFICATIONS 

Vonwnr 00 6.0100.  V... 

llored .00 0 rIP,K0rr 

..ndfood ono 

3 5 Ihonzonudi 

3 

NO NO5 HMR-172 
53 to N 

HMR 173 11 Element Yagi—$52.00 
NAN .. •out Not,. IN.3 Moon Boo ., 1,01.0. 0, 0, ••• 

O.  HOAR I 13  o  total. . to ton. Otoul cp ...  • 

uncut . . Non 113 dal and 363 13 MU a wrrottl,  •• 

HNIR I 13 T. Ws, *Moons tor IS. VIII No . Co ., No to, 

1.0 Can Oa rnotont . NNW  . oconlal 

match Cot mt . .. VS .11  onto.. .on Nal .* on "ht . p. 

t000r .  B .14111172 paR antenna. 

HM 20 Marine Mobile Service-339.00 
.jn,t, own 5 3,93, rd . &manna Icy  MECHANICAL SPECIFICATIONS 
use  No  p a* ..u.ao  Ca a  Le ..  Otoptoo.mat , S 

enount .  mas a .a...a.lsoan a a  Ca.a 

opt ., oo pa *, 00.1. 
ZVI ES SEC u caNe  Mount 

1,0•00/1 
ELECTRICAL N ECIFICATIONS 
Gon  ,, av  A 
Per *  15 trout 

rodjo  148 IN NH/ 
Nom.nal ”npra ma sO 010, 

ELECTRICAL SPECIFICATIONS 

130. 

fr.•  -, IO NIC,.  160111 

alant .d.  W./ 

ar.o . mr•  50 

K N.  I 5 

•  0.0•0.1000.  26° 

lbw*, (.4.09...  50  

MECHANICAL SPECIFICATION{ 

1......1conhourat/on 
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1.41,01 
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There is no substitute for quality, performance, 
or the satisfaction of owning the very best. 

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

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

See the incomparable Hy-Gain 3750 at your radio 
dealer or write Department MM. There is no substitute. 

3854  1750 

There is no substitute. 

t 114-10gRaciso „stems 

- _ -0 

Super 
3-Ele ment Thunderbird 
for 10, 15 and 20 Meters 
Model TH3Mk3 — $199.95 

fly-Gains Super 3-element 
Thunderbird delivers outstanding perform-
ance on 10. 15 and 20 meters. The 
TH3Mk3 features separate and matched 
Hy-Q traps for each band, and feeds with 52 
ohm coax. Hy-Gain Beta Match presents 
tapered impedance for most efficient 
3 band matching, and provides DC ground 
to eliminate precipitation static. The 
TH3Mk3 delivers maximum F/B ratio. 
and SWR less than 1.5:1 at resonance on 
all bands. Its mechanically superior 
construction features taper swaged slotted 
tubing for easy adjustment and larger 
diameter. Comes equipped with heavy 
liftable boom-to-mast clamp. Hy-Gain 
ferrite balun BN-86 is recommended for 
use with the TH3Mk3 

Electrical 
Gain —average  8 7dB 
Front-to-back ratio  25dB 
SWR (at resonance)  Less than 

1 5 1 
Impedance  50 ohms 
Power rating  Max legal 

Me( ham, at 
0.1,ment 

Boom length 
Turning radius 
Wind load at 80 MPH 
Maximum wind survival 
Net weight 
Mast diameter accepted 
Surface area 

111110XX 

31 1 
24' 
20' 
156 lbs 
100 MPH 
57 lbs. 
11/4 " to 21/2 " 
6.1 sq. ft. 

TI13011.3 

8dB 
25dB 
Less than 
1 51 

50 ohms 
Max legal 

27' 
14' 
15.7' 
103.2 lbs. 
100 MPH 
36 lbs. 
11/4 " to  
4.03 sq. ft. 

6-Ele ment Super Thunder-
bird DX for 10. 15 and 20 

Meters Model TH6 DX X 
$249.95  Separate HY -Q 

traps,  featuring  large 
diameter coils that develop 
an exceptionally favorable 
L/C ratio and very high Q, 
provide peak perfor mance 
on  each  band  whether 
working  phone  or  CW. 
E xclusive  Hy-Gain  beta 
match,  factory  pretuned, 
insures maxi mum gain and 
F/B  ratio  without  co m-
pro mise.  The  TH6DXX 
feeds with 52 ohm coaxial 
cable and delivers less than 
1.5:1  SWR on all bands. 
Mechanically superior con-
struction  features  taper 
swaged, slotted tubing for 
easy  adjustment  and  re-
adjustment, and for larger 
dia meter  and  less  wind 
loading. Full circumference 
co mpression  cla mps 
replace  self-tapping sheet 
metal  screws.  Includes 
large dia meter, heavy gauge 
aluminum  boom,  heavy 
cast  aluminum  boom-to-
mast  cla mp,  and  heavy 
gauge machine formed ele-
ment-to-boo m  brackets. 
H y -Gain's  ferrite  balun 
BN-86 is reco mmended for 
use with the TH6DXX. 

HY-GAIN'S INCOMPARABLE 
HY-TOWER 

FOR 80 THRU 10 METERS 

Model 18HT 
• Outstanding O mni-Directional Performance 
• Auto matic Band Switching 
• Installs on 4 sq. ft. of real estate 
• Co mpletely Self-Supporting 

By any standard of measurement, the Hy-Tower is unques-
tionably the finest multi-band vertical antenna syste m on the 
market  today. Virtually  indestructible, the Model  18HT 
features automatic band selection on 80 thru 10 meters 
through the use of a unique stub decoupling system which 
effectively isolates various sections of the antenna so that an 
electrical 1/4  wavelength (or odd multiple of a 1/4  wavelength) 
exists on all bands. Fed with 52 oh m coax, it takes maximum 
legal  power ... delivers outstanding performance on all 
bands. With the addition of a base loading coil, it also delivers 
outstanding performance on 160 meters. Structurally, the 
Model 18HT is built to last a lifeti me. Rugged hot-dipped 
galvanized 24 ft. tower requires no guyed supports. Top 
mast, which extends to a height of 50 Ft., is 6061ST6 tapers 
alu minu m. All hardware is indite treated to MIL specs. If 
you're looking for the epito me in vertical antenna syste ms, 
you'll want Hy-Tower, Shpg. Wt., 96.7 lbs. Order No. 182, 
Price: $279.95 
NE W Special hinged base asse mbly on Model 18HT allows 
complete asse mbly of antenna at ground level ... permits 
easy  raising and  lowering of the antenna. 

BROAD BAND DOUBLET BALUN 
for 10 thru 80 meters 
Model BN-86 
$15.95 

The model BN-86 balun provides optimum balance 
of power to both sides of any doublet and vastly 
improves the transfer of energy from feedline to 
antenna. Power capacity is 1 KW DC. Features 
weatherproof construction and built-in mounting 
brackets. $15.95 Shpg. Wt. 1 lb. Order No. 242 

MULTI-BAND HY-Q TRAP DOUBLETS 
Hy-Q Traps 

• Install Horizontally or as Inverted V 
• Super-Strength Alu minum Clad Wire 
• Weatherproof Center and End Insulators 

Installed horizontally or as an inverted V. Hy-Gain doublets with 
Hy-Q traps deliver true half wavelength perfor mance on every 
design frequency. Matched traps, individually pretuned for each 
band feature large diameter coils that develop an exceptionally 
favorable L/C ratio and very high Q performance. Mechanically 
superior solid aluminum trap housin o provide maxi mu m protec-
tion and support to the loading coil. Fed with 52 ohm coax. 
Hy-Gain doublets employ super-strength alu minu m clad single 
strand steel wire ele ments that defy deterioration from salt water 
and smoke ... will not stretch ... withstand hurricane-like 
winds. SWR less than 1.5:1 on all bands. Strong, lightweight, 
weatherproof center insulators are molded from high impact 
cyolac. Hardware is iridate treated to MIL specs. Heavily serrated 
7-inch end insulators molded from high impact cycolac increase 
leakage path to approximately 12 inches. 

MODEL 2BDQ for 40 and 80 meters. 100' 101/2 " overall. Takes 
maximu m legal power. Shpg. Wt.. 7.5 lbs $49.95 
Order No. 380 
MODEL 5BDQ for 10, 15. 20, 40 and 80 meters. 94' overall. 
Takes maximu m power. Shpg. Wt., 12.2 lbs. $79.95 
Order No. 383 

CENTER  INSULATOR  for  Multi-
Band Doublets Model CI 

Strong  lightweight,  weatherproof 
Model CI is molded fro m high impact 
cycolac. Hardware is indite treated to 
MIL specs. Accepts 1/4 " or 3/4 " coaxial. 
Shpg. Wt., 0.6 lbs. $5.95 Order No. 
155 

MULTI-BAND ANTENNA 
Dipole Antenna — Model DIV-80 
$13.95 
For 10 thru 80 meters — choice of one band 

A dipole antenna for the individuals who prefer the "do-it-your-
self" flexibility of custom-designing an antenna for your specific 
needs. (Work the frequencies you wish in the 10 through 80 
meters bands). 
The  DIV-80  features:  Durable  Copperweld  wire  for treater 
strength,  Mosley  Dipole  Connector (DPC-1)  for  RG-8/U  or 
RG-58/U coax and all the technical infor mation you will need to 
construct your custom-designed antenna. 

014 

END INSULATORS for Doublets Model El 
Rugged 7-inch end insulators are molded fro m high impact 
cycolac that is heavily, serrated to increase leakage path to 
approxi mately 12 inches. Available in pairs only. Shpg. Wt.. 0.4 
lbs. $3.95 Order No. 156 
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WIDE BAND VERTICAL 
for 80-10 Meters 

Hy-Gain's 18 AVT/WB 
Take the wide band, omni-directional performance 
of Hy-Gain's famous 14AVQ/WB, add 80 meter 
capability plus extra-heavy duty construction—and 
you have the unrivalled new 18AVT/WB. In other 
words, you have quite an antenna. 

• Automatic switching, five band capability is ac-
complished through the use of three beefed-up 
Hy-Q traps (featuring large diameter coils that 
develop an exceptionally favorable L/C ratio). 

• Top loading coil. 

• Across-the-band performance with just one fur-
nished setting for each band (10 through 40). 

• True 1/4 wave resonance on all bands. 

• SWR of 2:1 or less at band edges. 

• Radiation pattern has an outstandingly low 
angle whether roof top or ground mounted. 

CONSTRUCTION . .. of extra-heavy 
duty tapered swaged seamless alumi-
num tubing with full circumference, 
corrosion resistant compression 
clamps at slotted tubing joints...is so 
rugged and rigid that, although the 
antenna is 25' in height, it can be 
mounted without guy wires, using a 
12" double grip mast bracket, with 
recessed coax connecter. 

Order No. 386 Price: $97.00 

For 10, 1 5, and 20 Meters 

New Hy-Gain Model 12 AVG 

Completely self-supporting, the Model 12AVQ features Hy-Q traps...12" double-
grip mast bracket...taper swaged seamless aluminum construction with full cir-
cumference compression clamps at tubing joints. It delivers outstanding low angle 

radiation. SWR is 2:1 or less on all bands. Overall height is 13'6". Shipping weight 

7.2 lbs. Price: $47.00  Order No. 384 

The Versatile Model 18V for 80 thru 10 Meters 
•  ..! •Iel I8V is a low-cost highly efficiarT  antenna thin can he 
It.rosi to any band  NO thru 10 meters  1,, a -,mple adtualment of the 
feed win* on the matclong bre inductor F141 *all 52 ohm coax. 'hot IN 
II radiator is amazingly efficient for DX or local contact t'onatructed 
heavy gauge •luntInuin tubing. theModel INV may he installed on a abort 
1% inch mast drtven into the ground It Is algo adaptable to roof or tower 
mounting Highly portable. the Model INV can be quick/y knocked down to 
an overall length of Sfi and entails re amembled for field das • r61.  
tnp• Sham Wt 5 Ibtt 
0-der NO 193 Price $33.00 

ALL NEW \ 
3—BAND, 
2 ELEMENT 
HY—QUAD 

• t ampler  nothing dr to hus 
• 'GO strength.  o aid load 
ii,. Hy-Quad horn Hs Gain makes all uthei gm • °hoar, Here's oh, 
Far. Ws the wsl, quad that is complete There is nothing more to shop too 
ot buy 
Secondly. If is tannest, destruct oi 11121 11 ,nersome• all ol iii, presiousls 
undesirable leaturesilIM rent in quads 
II', all aluminum stru. hue stass up' The wire Iced line and •lornond shinu 
simplities red Itne routing 
Hs-Gain  all too Its Quad *ill old.. all other quads he caur  engsneeted 
to di, tor thr The 11. Quad o neo  supeton ifs.omplete li,ih, 1119 
quad to have eversihing spreaders re broken up al orate,. [1[1:111Cal points 

( ysolar insulators  to hand 2 element consituction otils 
resonated element• with cm rn 'etas him  lit Quad requires onls one lard h,., 
Im all three hands ' aldoolualls Wiled gamma mai.hes on ea, h hand 9 al. 
Gain esclusive vertex teed  lull ore element loop, requtre no t. 

oohs. traps. krahny .011s or halos,  hers dots mechanical •onoru. 
strong swaged rurninsini itihtng arid die lot owed spreader-to boon, , ir,. , 
err, hers duis uniserrl boom to roast damp that 'di, and mounts,' An. 
mast I la" to  tn diameter  aluminum stranded ore You san open and 
close the bands mth this antenna  out! eaperience the thrill ot real DS 

Order No 244 Noce 5219 95 

Ove,ati length 01 ,re.O.Ers 
Turning '05.5 

Boon, demete 
Brom length 
Has, chameter 
War survneat 
&retire area 
Wind RIO al 100 mph 

SPECIFICATIONS 

255  Forward ga,n  8 5 de 
136  input tenpeciance  52 Nom 
4211,5  VSWR  I 2 toe 

2  better at resonance on an Windt 
Esoret  Maturnum 

10 toDA  MGM 
100 mon Front Manses rat,o .  25 35 Mt 
ago ft  depenchng upon eiroctricai ne,rst 

256 0 ,I61  Polan,atoOT  Roeqsnr, 

New, improved successor to the world's most popular vertical! 

Hy-Gain Model 14 AVQ/INB for 40-10 Meters. 
•Wide band performance with one setting (optimum settings for top performance furnished) 

• New Fly-0 Traps • New 12" Double-Grip Mast Bracket • Taptr Swagged Seamless 

Aluminum Construction 

The Model 14AVQ/WB, new improved successor to the world famous Model 14AVQ, is a self-supporting . 
automatic band switching vertical that delivers omni-directional performance on 40 through 10 meters. 
Three separate Hy-Q traps featuring large diameter coils that develop an exceptionally favorable L/C 
ratio and a very high Q.  provide peak performance by effectively isolating sections of the antenna so 
that a true 1/4 wave resonance exists on all bands. Outstandingly low angle radiation pattern makes 
DX and other long haul contacts easy. Superior mechanical features include solid aluminum housing 
for traps using air dielectric capacitor...heavy gauge taper swaged seamless aluminum radiator.. full 
circumference compression clamps at tubing joints that are resistant to corrosion and wear...and a 12" 
double-grip mast bracket that insures maximum rigidity whether roof-top or ground mounted. The 
Model 14AVQ/WB also delivers excellent performance on 80 meters using Hy-Gain Model LC-80Q 
Loading Coil. Overall height is 18 feet. Shipping weight 9.2 lbs. Unsurpassed portability...outstand-
ing for permanent installations. Price: S67.00  Order No. 385 

TYPICAL 14AVQ/WB VSWR CURVES 
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ROOF MOUNTING KIT  Model 14RMQ provides rugged support for Model 14AVQ/WB. 

Order No. 184. Price: S28.95 

Hy-Gain REEL TAPE PORTABLE DIPOLE 
for 10 thru 80 Meters Model 1810 
The most portable high performance dipole ever... 

The Model 1STD is unquestionably the most foolproof high performance portable 
doublet antenna system ever developed. It has proven invaluable in providing 
reliable communications in vital military and commercial-applications through-
out the world Two stainless steel tapes. calibrated in meters, extend from either 
side of the main housing up to a total distance of 132 feet for 35 mc operation 
25 ft lengths if isilypropylene rope attached to each tape permits installation 
ill poles, trees, buildings  whatever is available for forming a doublet antenna system 
Integrated in the high impact housing is a frequency to length conversion chart 
calibrated to meter measurements on the tapes  makes installation foolproof Feeds with 
52 ohm coax Delivers outstanding performance as a portable or permanent installation 
Measures 10x5I1x2 inches retracted  Wt .4 1 lbs 

Order No 228 Price S9415 

HFC-91 
Joieoo , •A 

rn.lieeconct enhances intekigibiiity on 
CW or SSB Low impedance 8-20 ohms 
Shaped resoonse- 100 - 3 000 Hz IS 
aunt . 

Ordalir by Catatog NO 18135.01 3 $8.95 

PR O DUCTS OP S OU ND RESE ARC H 

TELEX. Lightweight Headphones 
C 0 M M u No C A T .0 N  1NI C 

FEATHER 
WEIGHT 

HMC-2 
Featnetne,gro  Underch,n rugged alu-
InO,In tone arms Coact sognall into the 
ear-great to, contests 12 ounces 100 
• 3 000 Hz Low impedance 540 ohms 

Order by Conies No 1111434102 813.85 

PC-100 Headphone 
Full Cushion comfort 

performance and long lite 
make these dynamic 

phones ideal to, novice 
or extra  50 - 12 000 HZ 
Low impedance 8 - 200 
ohms weight 12 ounces 

Order by Catalog 
No 63510010 

$1695 

HTC-2 
Dual trove. headset Choice ot 

tne pro S who mull wear M O T 10, RO WS 

1 6 ounces 100 3 000 HZ LOW imped-
ance 1320 ohms 

Order by Combo No 3775002 822.00 

Headphone Jack Box 
-lam Clubs field day contest 

operation No more iury 
rigs for multiple head-

phones six 1 4" phone tacks 
with individual volume 

controls 4 foot cord With 
4- phone plug 

Order by Catalog No 62753-000 

$113.25 

Tufts Radio Electronics • (617) 395-8280 
TC-23 



S H AR P CALCULATORS 
Model EL-8131 
8-Digit Calculator with Memory. 
Square Root and Percent 
• 5-key direct access memory. 
• Large. bright 8-digit display. 
• Square root key. 
• %-key. 
• Clear and clear entry keys. 
• Overflow error check device. 
• Power: 2 "AA" batteries incl. 
• Rechargeable Ni-Cad batteries and 
adapter/charger optional. 

• 35/32" x 25/32" x 51,8" 
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Model EL-500 
6 + 2 Digit Scientific Calculator 
• Scientific notation up to ± 99 
dynamic range. 

• Direct access memory. 
II Degree. minutes, seconds to 
decimal degree conversion. 

• Trigonometric, inverse 
trigonometric & logarithmic calc. 

• Square root, root and pi keys. 
• Power: 2 penlight batteries incl. 
• AC adapter optional. 
II 1 6" x 35/32 " x 5%6" 
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Model EL-5806 
Billfold Type Advanced Scientific 
Calculator only 7.6mm Thin 
III 8-digit mantissa/2-digit scientific 
notation. 

• Pre-programmed for 24 functions. 
• Statistical calculations. 
• Easy to read Hi-Contrast LCD. 
IN Indicators for minus, memory. 
battery and statistical mode. 

M Constant, chain, power, scientific 
and statistical calculations. 

• 1.000 hours on 2 watch batteries. 
• Soft vinyl carrying case included, 
M 19/" x 223/32" x 437,2" 

$2995 

Model 
10 + 2 Digit 
Calculator 
tions, Complex 
Quadratic Equations. 
Statistical 
M More than 
II Degree/Minute/Second 
decimal 

II Polar coordinates 
coordinates, 

• Degree - 
• Power: 
adapter/charger 

IN 6" x l'' 

$4995 

EL-5001 
Sophisticated 

Featuring Linear 
Number. Integration, 

Vector 
Calculations 
25 basic functions. 

notation degree. 
— rectangular 

Radian - Gradian 
Ni-Cad batteries 

included. 
x 31/2" 

Scientific 
Equa- 

and 

.2 '''' 

mode. 
and AC 

Model EL-1058 
10-Digit Desk Top 2-Color Printing 
Calculator with Convenient Grand 
Total Memory 
M Total memory key. 
M 2-color printer (red & black). 
• Easy to operate "Human 
Engineered" keyboard layout. 

M Handy non-add/sub-total key. 
• Add mode, decimal (0,2,3) and 
constant/floating decimal selector. 

• Power: 120V. 
• 6" x 9" x 31/2" 

$ 7 495 

Tufts Radio Electronics • (6171 395-8280 

TC-24 



W hen I began to think 
seriously  about  a 

charger  for  my  portable 
radio, I looked through all 
my old issues of 73 Magazine. 
I found quite a few articles 
on this subject, but none of 
them would fill the bill for 
the kind of charger that I 
needed.  My  new  charger 
should charge at the proper 
rate until the battery is full 
and automatically switch to a 
trickle. 
I have  observed  two 

properties of nicads whenever 
they become fully charged. 
One is the rise in temperature 
that occurs due to the in-
ability of the cell to make a 
chemical conversion, which is 
dissipated as heat. The other 
is the slight rise in cell voltage 
from approximately 1.35 to 
above 1.4 volts. I don't know 
whether this rise in voltage is 
due to the increased temper-
ature or is a physical property 
of a "flooded" cell quite 
apart from the temperature. 
A scheme  of  placing  a 
thermistor next to the cells to 
control  the  charge  was 
abandoned  in favor of a 
means of sensing the voltage 
increase. 
The  general  circuit  is 

shown in Fig. 1. The filtered 
dc is current limited by R1 to 
a value one-tenth of the 
Ampere hour rating of the 
battery. Zener diode D1 pro-
vides a voltage offset so that 
all the voltage variation will 
appear across R2. This pot is 
adjusted so that the SCR will 
trigger on the voltage rise that 
occurs at the end of charge. 
Whenever the SCR triggers, 
R3 and R4 shunt most of the 
current away from the bat-
tery so that the battery is 
getting only a trickle. The 
LED will light, showing that 
the end of charge has been 
reached. 
The switch Si is used to 

take the SCR out of con-
duction and start the charge 
cycle. 

Method 

As there are many com-
binations of transformer volt-
age and number of nicad cells 
possible, I am going to leave 

the calculation up to you and 
will show the step-by-step 
design procedure. Only seven 
steps are required for your 
own situation: 

Specify battery — 
N = number of cells, 
A = Ampere-hour rating; 

Specify transformer — 
E = rms secondary volt-
age, 
V = 1.414E - 1.4; 

Calculate capacitor val-
ue — C = A/120 V 
(farads); 

Calculate R1 — 
R1  = [V - N(1.4) - 
0.71/(A/10); 
Calculate  offset  zener 
voltage — 
D1 = N(1.4) - 2.7; 

(6) Calculate R3 — 
R3 = [N(1.4) - 0.7]/ 
[(A/10 - A/100) - .011; 

(7) Calculate R4 — 
R4 = 1N(1.4) - 1.81 100. 

Example 
Assume you have a battery 

of ten cells rated at 500 mAh 
and a transformer rated at 24 
volts  (a common  voltage 
available in most junk boxes). 
(1) N = 10,  
(2) E = 24,  V = 32.5; 
(3) Cl = .5/120(32.5) = 128 

uF (use 200 uF, 35 V); 

(4) R1 = (32.5 - 14 - .7)/.05 
= 356 (use 360 Ohms); 

(5) D1 = 14 - 2.7 = 11.3 (use 
11 or 12 V zener); 

(6) R3 = (14 - .7)/(.05 - .005 
- .01) = 380 (use 390 

Charge! 
your nicads 

Ohms); 
(7) R4 = (14 - 1.8)100 = 

1220 (use 1200 Ohms). 

Construction 

If you presently have a 
desk-top charger for your 
portable, you can modify the 
existing circuit. If you're not 
that lucky, then you may still 
get a professional-appearing 
unit by ordering the plastic 
parts for the charger from the 
manufacturer. I have built 
this unit for both a GE-PE 
and Motorola I-IT-220. Other 
portables have a jack for 
plugging in a charger. In this 
case, you can build your 
charger in any of several 
"project  box"  enclosures 
available at hobby electronics 
stores. 

Testing 

Substitute a variable re-
sistor for the battery, and, 
with R2 turned off (wiper at 
ground), adjust the battery 
substitute until the desired 
trip point voltage is reached 

•EA IN4002 

LINE 

42 
5K 

THRESHOLD •DJ 

E. E. Buffington W4VGZ 
2736 Woodbury Drive 
Burlington NC 27215 

(1.4N volts). Then adjust R2 
until the LED lights and stop 
there.  Now connect your 
battery and push the switch; 
the LED should go out. The 
battery voltage should be 
between 1.25 and 1.35 volts 
per cell during charge and rise 
above 1.4 volts per cell at the 
end of charge. 

Parting Shots 

You should not trust this 
charger if ambient temper-
ature is allowed to vary from 
that  which  is considered 
comfortable by most people. 
Too much heat or too much 
cold  could alter the trip 
point. You may want to in-
strument this charger with a 
milliammeter  and  measure 
the various currents for the 
first few charge cycles, just to 
gain assurance  that it is 
working okay. 
I think I have told you all 

I know on the subject (not 
much really), but, if you have 
any questions, send an SASE 
and I will reply. • 

IN•002 

BATTERY 

SCR • IA. 50V 

Fig.  1. General schematic for automatic-shutoff battery 
charger. For component values, see text. 
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CALL TOLL FREE 

1-80o-228-4097 
Com munications Center 

443 N 48th Street C58 

Lincoln, Nebraska 68504 
In Nebraska Call (402)466-8402 

108 00 434 4227 
Com munications Center 

West 
1072 N. Rancho Drive 

Las Vegas, Nevada 89106 
In Nevada Call (702)647-3114 

C58 

Antenna 
Sale!  CUSHCRAFT 

ATB 34 

II 

HY-GAIN 
TH6-DXX  Super Thunderbird 
TH3-MK3  3 ele. 10, 15, 20 Mtr. beam 
Hy-Quad  2 ele. Quad 10, 15, 20 Mtr. 
TH3-Jr.  3 ele. 10, 15, 20 Mtr. beam 
18 HT  Hy-Tower 10-80 Mtr. Vertical 
14AVQ/WB 10-40 Mtr. Trap Vertical 
18AVT/WB 10-80 Mtr. Trap Vertical 
203  3 ele. 2 Mtr. beam 
205  5 ele. 2 Mtr. beam 
208  8 ele. 2 Mtr. beam 
214  14 ele. 2 Mtr. beam 

MOSLEY 
Classic 33  3 ele. 10, 15, 20 Mtr. beam 
Classic 36  6 ele. 10, 15, 20 Mtr. beam 
TA-33  3 ele. 10, 15, 20 Mtr. beam 
TA-36  6 ele. 10, 15, 20 Mtr. beam 
TA-33 Jr.  3 ele. 10, 15, 20 Mtr. beam 
TA-40KR  40 Mtr. add on 

ATB-34 
ARX-2 
A147-20T 
A144-10T 
A144-20T 

CUSHCRAFT 
4 ele. 10, 15, 20 Mtr. beam 
2 Mtr. Ringo Ranger 
2 Mtr. Twist 
10 ele. Twist 2 Mtr. 
20 ele. Twist 2 Mtr. 

HUSTLER 
4BTV  10-40 Mtr. Trap Vertical 
R M-75  75 Meter Resonator 
RM-75s  75 Meter Super Resonator 
G6-144-A  6 db. 2 Mtr. Base Colinear 

WILSON 
System One 5 ele. 10, 15, 20 Mtr. beam 
System Two 4 ele. 10, 15, 20 Mtr. beam 

CDE ROTORS 
Ham Ill  $125.00 
T2X Tail Twister $249.00 
CD-44  $105.00 

4a, 

Regular  Special 

$249.95  $ 209.95 
199.95  169.95 
219.95  189.95 
144.50  129.95 
279.95  239.95 
67.00  57.00 
97.00  84.95 
12.95 
16.95 
19.95 
26.95 

232.50  189.95 
310.65  249.95 
206.50  169.95 
335.25  279.95 
151.85  129.95 
92.25  74.95 

259.95  209.95 
36.95  32.95 
59.95  52.95 
39.95  32.95 
59.95  52.95 

99.95  82.95 
15.50  13.50 
30.00  26.50 
67.55  57.95 

274.95  239.95 
219.95  189.95 

18HT  We carry all m ajor brands of 

BANNAMERICARO 

7414,0eC- • , 

„% 
IRd 

MOSLEY .CL-36 

RINGO 
RANGER 

ha m radios 
AT DISCOUNT PRICES 

Yaesu - Kenwood - Drake  ICOM - Dentron - 
Ten-Tec - Swan - Tempo - Midland - E.T.O. - Wilson 

I//fi; / 

> 

4BTV 

master charge 
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SST T-3 

M M Ml i F IE L RANDOM WIRE ANTENNA TUNER 

SST T-2 UL IRA TUNER 
Tunes out SVVR on any coax fed antenna as well as random 
wires. Works great on all bands (80-10 meters) with any 
transceiver running up to 200 watts power output. 

Increases usable bandwidth of any antenna. Tunes out SWR on 
mobile whips from inside your car. 

Uses efficient toroid inductor and specially made capacitors 
for small Size: 5-1/4" x 2-1/4" x 2-1/2". Rugged, yet compact. 
Negligible line loss. Attractive bronze finished enclosure. 
SO-239 coax connectors are used for transmitter input and 
coax fed antennas. Convenient binding posts are provided for 
random wire and ground connections. 

only 

$19.95 
Mobile Impedance Transformer 
Matches 52 ohm coax to the lower impedance of a mobile 
whip or vertical. 12-position switch with taps spread 
between 3 and 52 ohms. Broadband from 1-30 Mhz. Will 
work with virtually any transceiver-300 watt output 
power capability. SO-239 connectors. Toroid inductor for 
small size: 2-3/4" x 2" x 2-1 /4". Attractive bronze finish. 

MINN Charge GUARANTEE 
All SST products are guaranteed for 1 year. Ii addition, 
they may be returned within 10 days for a full refund ( less 
shipping) if you are not satisfied for any reason. Please 
add 82 for shipping and handling. Calif. residents, please 
add sales tax. COD orders OK by phone. 

All band operation (160-10 meters) with 
any random length of wire. 200 watt 
output power capability—will work with 
virtually any transceiver. Ideal for port-
able or home operation. Great for apart-
ments and hotel rooms—simply run a 
wire inside, out a window, or anyplace 
available. Efficient tumid inductor for 
small size: 4-1/4" x 2-3/f3" x 3", and negli-
gible loss. Built-In neon tune-up indicator. 
SO-239 connector. Attractive bronze 
finished enclosure. 

only $29.95 
THE ORIGINAL Random Wire Antenna 
Tuner. . . in use by amateurs for 6 years 

ANTENNA 

only $39.95  

only $29.95 
849.95 wire and tested 

SST A-1 VHF Amplifier Kit 
1 watt input gives you 15 watts output across the entire 
2 meter band without re-tuning. This easy-to-build kit 
(approx. 1/2 hr. assembly) includes everything you need 
for a complete amplifier. All top quality components. 
Compatible with all 1-3 watt 2-meter transceivers. Short 
and open protected—not damaged by high SWR. 

Kit includes: 
• Etched and drilled G-10 epoxy solder plated board. 
• Heat sink and mounting hardware. All components— 
including pre-wound coils. 

• Top quality TRW RF power transistor. 
• Complete assembly instruction with details on a 
carrier operated T/R switch. 

ELE CTR O NI CS 
S10  P 0 B OX 1 LAVV NLJALE, CALIF 

90260 (21 3) 376- 5887 
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Light Right? 

do-it-yourself 
photo exposure meter 

Joy L. Mills, Jr. 
5960 Dueber Ext. 
East Sparta OH 44626 

BAT T 

L IA.CROA OA ME TER 

Fig. 1. Basic circuit for measuring resistance. 

Fig. 2. 

M any exposure timing 
devices have long been 

available to the photographer. 
Once this factor has been 
selected, we only need a 
dependable  method  of 
measuring the intensity of 
light striking the printing 
paper emulsion. My project, 
which I shall describe in this 
article, deals with a proven 
device for making these light 
intensity measurements with 
accuracy. 
For many years I used the 

common and cheaper device 

consisting of a 117 volt ac 
line source, a neon lamp, a 
photo  dependent  resistor 
(LDR), and a variable resis-
tant element potentiometer 
with linear-dial scale. 

I learned to live with this 
for several years, and even 
after getting into color print-
ing, decided that I was using 
too much time coordinating 
the enlarging lens aperture 
with  the  rheostat setting 
(which required two hands). 
A very unreliable potenti-
ometer didn't help either. I 
always ended up in the ball 
park with this method, but 
not always exactly where I 
wanted to be. With many 
solid state devices and LDR 
cell types available, I em-
barked upon a new project, 
and after over two and one 
half years of actual use and 
testing, I can now present the 
project briefly. It can be built 
by anyone with radio equip-
ment  construction  exper-
ience. 

The instrument, a device 
for measuring light density, 
consists of three basic parts: 
1. Light sensitive probe. 
2. Dc differential amplifier. 
3. Specially calibrated meter 
and face plate. 

The Light Probe 

The probe shown in Fig. 3 
is constructed of semi-hard 
wood, such as poplar, a 
Clairex type 905HN light 
dependent resistance element, 
a 5 ft. cord (Belden 443411), 
and  a standard  Cannon 
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BELDEN 0411 
C•IBLE 
5 ft LENGTH 

USE CANNON 

CONNECTOR 

—  —  

3Nlin 

3/18in -1 

1._/ -SNADING DISC 

I. I 
ISolin 

I'S -

-CLAIMERe BOO M  ILL 

4 4 
4 I  

5/111.o-nl DNILLED MOLE SIZES 

Fig. 3. Easel probe. 

X L R-3-11c  cord  end-type 
connector.  Epoxy  cement 
and  filler such as "Duro 
Epoxe #200H" manufactured 
by Woodhill Chemical Sales 
Corporation, Cleveland, Ohio, 
is used for filling and sealing 
the unit. I chose the Clairex 
905HN light cell (after I had 
conducted tests on many of 
their types) because of its low 
" re si dual " characteristics, 
especially at the extremely 
low light levels used on most 
photographic sensitive papers. 
The sensitivity of the cell, 
along with its small cell aper-
ture, makes it very comple-
mentary to the final cali-
brated probe. In constructing 
the probe, the case is grooved 
out through the center of the 
entire length, deep and wide 
enough so that the Belden 
type 8411 shielded cable will 
embed clear of the bottom 
probe surface. The photocell 
is mounted by insertion from 
the  bottom  of the case 
through a 5/16" hole drilled 
to within 1/8" of the top of 
probe case (where the hole 
continues through the top at 
3/16" diameter). After the 
cell has been positioned and 
set, the two leads are con-
nected to the shielded cable 
and soldered lightly (one cen-
ter conductor, the other the 
shield). The small splices are 
then taped with plastic tape. 
Press the splices and cable 
into the groove channel, and 
then fill the entire groove 
channel  with  the  epoxy 
cement. After over-filling the 
groove with epoxy cover, case 
the  bottom with masking 
tape to prevent epoxy from 
seeping out (until it is set, in 
about 5 hours). After the 
epoxy  has  hardened,  the 
masking tape can be removed 
and the case sanded down on 
the bottom to a finished sur-

face. The top of the probe 
can now be painted white to 
within 1/4 " of the cell. 
The Cannon XL3-11c can 

now be attached to cable end. 
Connect the shield to pins 1 
and 2, and the center conduc-
tor to pin 3. Since the probe 
is not wired permanently to 
the electronics unit, more 
than one probe may be pre-
pared for use with the instru-
ment with flexible applica-
tions. 

Calibrating the Light Probe 

Since the photocells vary 
considerably(even within the 
same manufacturer's type) as 
to the effect they will have in 
this particular application, it 
was necessary in designing my 
system to permit or require 
aperture reduction in all cases 
to permit proper and con-
sistent  calibration  of the 
instrument. 

The procedure used to 
calibrate the probe requires 
the following equipment: a 
controlled light source (use 
your enlarger), an accurate 
standard exposure meter, and 
an  accurate  "ohmmeter" 
(range to over 100 megohms). 
To begin, arrange the top 

of the probe at the exact level 
along  with  the  exposure 
meter facing the projected 
light source. The exposure 
meter should be in the "di-
rect" or "unshaded mode" if 
it has these options. Adjust 
the ASA setting on the expo-
sure meter to 100. Adjust the 
projected light level (at least 
1.5 ft. from the meter) using 
the  enlarger lens aperture 
adjustment until the "F stop" 
indication is 5 for 1 second 
exposure. 
With the "ohmmeter" or 

resistance measuring device 
connected to the end of the 
probe cable leads (shield and 

Fig. 4. 

conductor),  observe  the 
resistance  value. Normally, 
with the cell being used in 
this probe, the reading will 
fall in an area between 3.5 
and 5.5 megohms. The cell is 
now calibrated by cementing 
a disc with a center hole or 
aperture drilled to a diameter 

Resistance at P1, 
2 & 3 term. 

78  megohms 
62  megohms 
55  megohms 
50  megohms 
42  megohms 
35  megohms 

70  megohms 
50  megohms 
35  megohms 
29.5 megohms 
16.8 megohms 
6.4 megohms 

31.5 megohms 
21  megohms 
14.5 megohms 
11.3 megohms 
5.3 megohms 
0.5 megohms 

large enough to produce a 
resistance  reading  of  6.4 
megohms. The inside disc 
hole surface should be paint-
ed with flat black paint, 
especially if it has a reflected 
metal  surface.  The  disc 
cemented to the top surface 
of vie probe should be truly 

LOW RANGE 

MEDIUM RANGE 

HIGH RANGE 

Linear scale reading 

1 (10%) 
3 (30%) 
5 (50%) 
6 (60%) 
8 (80%) 
10 (100%) 

1 (10%) 
3 (30%) 
5 (50%) 
6 (60%) 
8 (80%) 
10 (100%) 

1 
3 
5 
6 
8 
10 

(10%) 
(30%) 
(50%) 
(60%) 
(80%) 
(100%) 

Table 1. Linear scale meter readings for corresponding 
resistance values placed across P7 terminals 2 and 3. 
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Fig. 5. 

SCALES L.NT RN: LINEAR 
LIGHT UNITS 

PHOTOGRAPHIC LIGHT METER  73-1 

SCALES L,M, 8,11: LINEAR 
LIGHT UNITS 

PHOTOGRAPHIC LIGHT METER  73 1 

centered over the photosensi-
tive cell. After the cement is 
set, the calibration should be 
rechecked. If the resistance 
falls short of 6.4 megohms, a 
slight additional amount of 
shading can be accomplished 
by  small  pen  and  black 
lacquer. The temperature in 
the room area while calibrat-

rig. 7. 

ing probe should be approxi-
mately 75°F. If lacquer is 
used for final shading, the 
calibration should be checked 
several hours later for pos-
sible drift. The Clairex cell 
face is glass, and if reasonable 
care is taken, the black lac-
quer may be scraped off with-
out damaging the cell face. 

The  Electronics  Amplifier 
System 

The  electronics  system 
consists of a divider card and 
dc amplifier. The divider card 
is very critical, but circuit-
wise very simple. Working 
with  such  high  resistance 
values presents problems if 

KEYSTONE NO ars 
TfleN GO MM 

3 3/8 n 

4  /4.1 

Fig. 6. Divider and Ref. card. 

care is not taken to use mate-
rials that will prevent leakage 
in the circuitry; spray the 
entire card and resistor parts 
with clear lacquer under low 
humidity  conditions  after 
construction and calibration. 
I use several resistors in series 
to  acquire  most  of  the 
"total" values specified in 
this circuit, usually not ex-
ceeding 22 megohms each in 
value.  Also, this  provides 
great flexibility in arriving at 
the exact total value in each 
leg of the circuit. This por-
tion of the electronics pro-
vides us with the very broad 
ranges and the unique meter 
scale shown. The divider card 
provides  calibration  refer-
ences for the three ranges of 
this instrument. By designing 
the instrument so that the 
meter  physical  scale  (full 
scale) is approximately one 
third of the theoretical full 
scale, the meter movement is 
the greatest for the smallest 
amount of input change, thus 
providing an instrument with 
greater accuracy in each scale 
range. 
In soldering the resistors 

on the divider card, cooling 
time must be allowed before 
the total resistance value can 
be finally accepted for each 
circuit branch leg. A Key-
stone circuit board and Key-
stone  1562-2  connecting 
terminals are used in the 
model shown here. 

The Dc Amplifier Circuit 

As with most transistors, I 
find that great variations exist 
between the same manufac-
turer's types. The industrial 
grades vary more so, and for 
convenience and economy I 
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M IN Can Be Easy! 

Have You Wondered... 
What Owning a RTTY Station Would be Like? 

Have You Thought... 
About Finding Out but Didn't Know Who to Ask? 

• 

_MIL 

ASK THE GUYS AT HAL! 
Our sales and service staff will be happy to assist you 
in your choice of RTTY equipment, answer questions 
about RTTY, and provide assistance if problems do 
arise. In addition, all HAL amateur RTTY equipment 
manuals can be purchased for $10.00 each for an 
advance look (applicable to future purchase of that 
unit). 

Answers to common RTTY questions are featured 
in the center-fold of our new amateur radio catalog. 
Such questions as "What do I need?", "How do I hook 
it up?", and "What frequencies do I use?" are dis-
cussed. Technical points concerning RTTY pulses, 
FSK and AFSK, and high-tones vs low-tones are 
covered. 

Write today for HAL'S new catalog and RTTY guide and discover how much fun RTTY can be. 

HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801  Qtrnal 
217-367-7373 

For our European customers 
see HAL equipment at: 

Richter & Co . Hannover 
I E C Intereko. Bissone 
Primeiek Systerrs. Handen. Sweden 
Radio Shack ol London H6 
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specify "experimental" line 
transistors, GE FET N-chan-
nel, and GE 21 type in the 
final differential dc amplifier 
output stage. If the two tran-
sistors in the output-differen-
tial circuit are sealed closely 
in a common epoxy case, 
better calibration and less 
drift can be had. Using low 
leakage, wafer-type switches 
is a must in this device. The 
switching  circuit  provided 
here allows a constant check 
on the 22.5 volt battery 
supply. When the 4.5 volt 
battery falls below opera-
tional limits, full scale adjust-
ment  cannot  be attained. 
Included  in the switching 
system, I provided a quick 
"full scale" and "zero" ad-
justment test position. After 
running many tests under 
varying temperature condi-
tions, a slight recalibration 
check was sometimes neces-
sary; however, due to the 
"balance" leg arrangement in 
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Fig. 8. Electronics card. 

the divider card, the system is 
quite self-compensating. 
The model which I show 

here  includes  Waldom 
"molex"  connectors.  This 
does permit removing the 
divider card from circuit for 
testing purposes or replacing 
with spare. Another reason 
for using the connectors was 
for changing to divider cards 
for use with other light probe 
devices. 

Final  Calibration  of  the 
Instrument 
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By  using the  "actual" 
meter scale illustrated here 
with the Simpson Model #29 
4" meter, the meter circuit is 
properly functional when the 
following test procedure is 
applied: 
With the light probe dis-

connected from P1 (front 
panel), connect a resistance 
of exactly 35 megohms to 
pins 2 and 3 of the front 
panel  connector.  Next 
"ZERO" adjust the meter 
scale with function switch in 
the "ZERO AD)" position. 
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Fig. 9. Circuit schematic. 
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Now set the function switch 
to the "MEASURE" position, 
and the "RANGE" switch to 
the "LOW" range position. 
The  meter  should  read 
full scale on "LOW" range. 
Now,  set  the  "RANGE" 
switch to "MEDIUM." The 
meter should read half scale 
exactly. Note that there is a 
true linear scale on the meter 
face. On this scale, mid-scale 
would be "5." 

If the foregoing procedure 
indicates  meter calibration 
does not meet the specifica-
tions, the problem can be in 
two different areas. If the low 
range scale does not meet 
requirements,  the  problem 
lies in the dc amplifier gain 
and R11 may be adjusted 
either  way  to  bring the 
"LOW" scale in. Once the 
"LOW" scale meets require-
ments, the "MEDIUM" scale 
is adjusted in the meter series 
and shunt resistance circuit 
for the "MED" range switch 
position. The divider card cir-
cuit remains the same for the 
"LOW"  and  "MEDIUM" 
ranges. The divider card cir-
cuit  switches  when  the 
"RANGE" switch is set in the 
"HIGH" range position. 

Since precise calibration 
procedures can become rather 
lengthy in discussion, it is 
assumed that anyone building 
this device is already suffi-
ciently advanced in meters 
and dc amplifiers to proceed 
with the basic circuit sche-
matic I provide here  and 
understand the accompanying 
table. 

The  exact  meter scale 
readings versus input terminal 
resistance values will provide 
you with the necessary infor-
mation to attain the end 
result in final and correct 
calibration.  A 40  micro-
ampere movement (Simpson 

shown here) allows for more 
latitude in final calibration, 
but more damping is had by 
using  the  more  sensitive 
movement. I have run tests 
using a meter movement with 
a full scale deflection sensi-
tivity of 5,000 Ohms per volt. 
Lower  sensitivity  meters 
don't have the extreme damp-
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Fig. 10. Front panel. 

ing and don't require "tap-
ping" the meter housing to 
establish the correct meter 
reading. 
Going over the calibration 

procedure briefly, we have 
three separate sectional con-
siderations in this device: (1) 
the meter divider card, which 
provides the inherent scale 
characteristics;  (2) the dc 
amplifier, which provides the 
overall gain to drive the meter 
movement; and (3) the meter 
"dropping" and calibration 
circuit, which also is included 
in switching between  the 
"LOW"  and  "MEDIUM" 
ran ges. 
An actual "cutout" meter 

scale which I provide in this 
article may be used by cut-
ting it out and cementing it 
to the meter face of the 
Simpson model 29 meter. A 
larger illustration is shown, if 
a different basic meter move-
ment is to be selected. I 
direct your attention to the 4 
different scales on the meter. 
The three scales, "LOW," 
"MEDIUM," and "HIGH," 
are actual linear light level 
units, where the true meter 
linear scale is divided into 10 
parts. This is universal and 
can be applied with accuracy 
in the original meter circuit 
calibration. It can be used 
alone if desired, so long as we 
have a reference point in our 
actual photographic printing. 
The light linear scale, how-
ever, is much more useful 
when, for instance, we wish 
to double or divide our expo-
sure time by half, etc. Here, 
there is no guessing. 

Using the Instrument 

The instrument may be 
used in black and white or 

1--snt 

1/2 

color photo printing work. 
The important feature on my 
instrument is the small aper-
ture in the meter probe and 
the large meter movement for 
a small change in enlarger 
projected light intensity. In 
any case, a "test print" must 
be run off to establish a 
reference point in making 
subsequent prints. The refer-
ence point, of course, applies 
to one specific paper type 
and emulsion group. In the 
paper alone we have at least 
three variables to consider: 
paper  emulsion  sensitivity 
guide number, contrast curve, 
and emulsion age. 
In  using  the  printing 

meter, set the probe under a 
good reference spot right on 
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Fig. 11. Top view of chassis. 

the easel. Where people are 
included in the picture, the 
best spot to make all expo-
sure measurements is on the 
open skin area such as the 
face. The arms or hands make 
an excellent place to take all 
readings. When making very 
small enlargements, it is very 
important here that the aper-
ture or opening on the light 
probe only include the skin 
or flesh area. If other picture 
parts are included, the read-
ings will cause great exposure 
error. I designed this instru-
ment to solve this one com-
mon problem. I noted more 
errors on smaller enlarge-

31/2 

ments than larger ones with 
several "beginners" who have 
used my instrument. If we 
had a constant "grey" refer-
ence area included on all 
negatives, it would be a per-
fect situation; however, many 
pictures don't even include a 
person for reference. In this 
case we may choose to use a 
sky area as a steady reference 
point, or a backdrop. In color 
photography the exposure is 
much more critical than black 
and white work. It was in 
doing color that I ran into 
problems with other light 
measuring instruments and 
finally became involved in the 

Fig. 12. 
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Resistors & Potentiometers 

R1  6800  Ohms 
R2  47k  Ohms 
R3  6800  Ohms 
R4  47k  Ohms 
R5  4700  Ohms 
R6  270k  Ohms 
Al  100k  Ohms 

R8  100k  Ohms 
R9  68k  Ohms 
R10  100k  Ohms 
R11  390k  Ohms 
R12  8200  Ohms 
R13  5600  Ohms 
R14  47k  Ohms 
R15  5600  Ohms 
R16  12k  Ohms 
R17  56k  Ohms 
R18  22k  Ohms 
R19  10 meg  Ohms 

R20  1 meg  Ohms 
R21  100k  Ohms 

R22  180k  Ohms 
R23a  95 meg  Ohms 

R23b  95 meg  Ohms 
R24a  50 meg  Ohms 
R24b  50 meg  Ohms 
R25 
R26  100k  Ohms 
R27  2200  Ohms 
R28  100k  Ohms 
R29 
R30  910  Ohms 
R31  1200  Ohms 
R32 
R33 
R34  4700  Ohms 
R35  3900  Ohms 
R36  4700  Ohms 
R37 
R38  35 meg  Ohms 
R39  7.5 meg  Ohms 
R40  500k  Ohms 

• W 
'A W 
• W 
'A W 
• W 
• W 
'A W 
'la w 
ya w 
Linear taper potentiometer (zero adjust) 
1/2 W (strapped parallel with approx. 470k on final calibration) 

'A W 
'A W 
'A W 
'A W 
• W 
• W 
W 
W 

'A W 
Linear taper potentiometer (full scale adjust) 
'A W 
• W (combination of up to 6 resistors each not to exceed 

22 megohms) 
Va W (same as above note) 
• W (see above note) 
Va W (see above note for R23a) 
(no) 
'4 W 
• W 
Y2 W 
(no) 
'A W 
• W 
(no) 
(no) 
• W 
• W 
• W 
(no) 
'A  W (use up to 6 resistors, each not to exceed 22 meg.) 

Ya W (use up to 3 resistors) 
'A W (use up to 3 resistors) 

Note: The divider card includes R23a, R23b, R24a, R24b, R38, R39, 
and R40. (Multiple resistance unit positions are provided as required to 
arrive at the precise value for each "R".) 

Transistors 

Q1 
02 
03 
Q4 

Switches 
SW1 
SW2 
SW3 

Other 

Z1 
M1 
P1 
P2 
LDR 1 
B1 
82 
Card 
Card 
Z2 

G.E. type FET 1 
G.E. type GE 21 (Sylvania type ECG 129) 
G.E. type GE 21 (Sylvania type ECG 129) 
G.E. type GE 21 (Sylvania type ECG 129) 

DPDT toggle switch 
5 pole (5 position) wafer, use Centralab PA 2028 or equiv. 
5 pole (3 position) wafer, use Centralab PA 2028 or equiv. 

Items & Hardware 
Zener diode, 20 volts 
Meter, Simpson Model 29, 50 microamp, 41/2 inch face 

Cannon XL-3 M chassis mount connector 
Cannon XL-3 F Cord end type connector (probe cable) 
Probe element, Clairex type 905 HN 
Battery, Eveready type 763, 22.5 volts 
Battery, Eveready type 781,  4.5 volts 
Main electronics board, Keystone, cut to 4 3/8' by 6 3/4" 
Divider card, Keystone, cut to 4 3/4" by 3 3/8" 
Zener diode, 18 volts 1 W 

Connectors (Optional ) 
Connector A  Waldom (Molex) package # 1625 — 12 PAT 
Connector B  Waldom (Molex) package # 1625 — 12 PAT 
Connector C  Waldom (Molex) package # 1625 — 4 PRT 
Connector D  Waldom (Molex) package # 1649 — 8 PRT 
Connector E  Waldom (Molex) package # 1649 — 8 PAT 

design of my printing meter. 
I won't attempt to go into 

detail on printing color, but 
here, as in black and white, 
reference points such as flesh 
tones of persons are best. In 
color, I have found that a 
solid black area in the picture 
is a very good reference point 
once it has been established. 
Neutral or grey areas are very 
good. In addition to exposure 
and time, we have another 
problem  in printing color 
from complementary color 
system negatives. Choice of 
proper light filtration is a 
very  critical  operation  in 
color printing. Once we have 
established proper filter color 
balance, the last step is to 
arrive at the exact exposure 
for a selected exposure time. 
Eastman Kodak Ektaprint 

3 resin-coated back paper 
includes on each package the 
emulsion number, the refer-
ence color filtration compen-
sation in yellow and magenta, 
and the emulsion sensitivity 
(speed) guide number. As an 
example: Choose 10 seconds 
as the exposure time on your 
timer. Now, keep it there. 
Select a picture color negative 
with a facial area in it. Turn 
the printing meter on and, 
having  calibrated  it for 
"ZERO"  and  "FULL 
SCALE," set the instrument 
to the "MEASURE" position. 
Place the probe cell aperture 
on the easel to include only 
the facial area. Adjust the 
enlarger lens aperture so that 
the reading on the printing 
meter "MEDIUM" scale is 
approximately  .17  to .20 
printing units.  It will be 
found that this will be a good 
starting or reference point. It 
isn't my intention to go into 
color printing methods here, 
but  with  experience  my 
instrument will save you time 
and money. The development 
of this printing meter is the 
result of long-time experience 
in the color field rather than 
just the need of a beginner. It 
is for this reason that I can 
say that it will serve you very 
well, whether you are a begin-
ner or a professional. 
I have been asked the 

question, "Why batteries?" 
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TU-170 kit  $149.95 
wired. ..I1219.95 

Well, here too from experi-
ence, the type of floor, hu-

midity, and power distribu-
tion system in your area will 
cause  great  variations  in 
external  effects  upon the 
instrument if it were common 
with a commercial power ac 
supply  line.  Longitudinal 
balance variations are avoided 
by the use of self-contained 
batteries. My system operates 
at extremely high input resis-
tance values and, while it is 
advantageous instrumentwise, 
it is vulnerable to external 

electrical influences. Again, 
the  probe  and  the main 
instrument in one case are 
separate units. Thus the in-
strument has many applica-
tions because it is flexible. All 
the parts shown in this proj-
ect are simple, and familiar to 
all radio men. My last figures 
on the cost of the entire unit 
using the best meter move-
ment and the connectors with 
all the trimmings came to 
approximately $150.00. This 
included the case and solid 
steel panel ready to go. • 

CIRCUIT BOARDS 
• REPEATER CONTROL 
• COMPUTER PROJECTS 
• SENSITIZED BLANKS 
• NEGATIVES/POSITIVES 
• PROTO-TYPE BOARDS 
• PARTS KIT 
• CUSTOM ETCH/DRILL 
We can supply many of the 
items you need to make a p-c 
board. Send SASE + 25 cents 
for catalog. 

7 
O.C.  Stafford S50 

Electronic Service and Development 
427 S. Benbow Rd. 
Greensboro, NC 27401 
919-274-9917 DAY/NI TE 

RTTY 

made 

easy 

State of the an design features make the TU-170 Peril for HF 
and VHF autu mn operation at an unchallenged price. 

SIZE: 7 % "We3 14"H  Yt"D 
Proved 170Hz shift 3 stage active filter demodulator 
Lighted tuning meter for easy tuning 
Current regulated loop boyar and power supply 
Autoetan with threshold control and solid state *my 
Stable audio frequency shift 06Cillat0t, Produces WPM 
coherent sine wave tones 
TTL compatible in0Utit and outputs tor auxillory eguipment 
High level output for scope tuning 

Fuson CORP. 
P.O. Box 976 

Topeka, Kansas 66601 

VISA 

(913) 234-0198  F5 

70 

• so 

4▪ 40 

Me RANGE 

L- U70 RANGE 14-111614 

LIGHT LEVEL 
VS 

LINEAR METER SCALE 

NO 73-1 
PHOTO MEASURING DEVICE 

2 4 5 tiGlirr LtV  ...toot. UNIT , 

Fig. 73. Light /eve/ vs. linear meter scale. 

DELAWARE--
AMATEUR SUPPLY 

D31 

Serving amateurs in 
Southern New Jersey, 
Delaware, and Maryland 

WITH 
the largest stock of 

amateur equipment and 
accessories in Delaware 

Paul W A3GPX 

Rob W A3OLS 

71 MEADOW ROAD 
NE W CASTLE, DELA WARE 19720 

(302) 328-7728 

Sere- Wode & Spencer 

Ceectronico S39 

1465 WELLS STATION ROAD 

MEMPHIS, TENN. 38108 

PH (901) 683-9125-685-8461 

Authorized Dealer 

DRAKE —ICOM —KENWOOD 

REGENCY—TEMPO —DENTRON 

CALL OR WRITE 

FOR BEST DEAL 

PARTS BONANZA 
BC-191 /BC-375 TRANSMITTER 

TUNING UNITS 
We have these Plug-In 

-  Tuners available once 
again - as an excellent 
source of hard-to-find 
radio parts! Each in-
cludes a 21/2 " Vernier 

Dial, a right angle Drive; three 100 Watt Variable 
Capacitors (except TU-26); Mica Capacitors; Coils; 
ceramic Band Switches: and more. All are unused. 
Listing of parts for each available with SASE. 
9 x 17 x P/7": Sh Wt.: 18 lbs. 
TU-58, 1500-3000 Knz. $1295 • TU-6B. 3000-4500 $12" 
TU-78, 450o-62130- nos • TU-10R, 10000-12500 $ps 
TU-26B, 200-500 Vin • ALL Prices F.O.B., Lima, Oh. 

VOLTMETER - VLF RECEIVER 
ME-71C/FCC AUDIO LEVEL METER - useable as a 
VLF Receiver covering 20 Khz to 500 Khz with your 
tuned preamp. Input sensitivity - 70 to +42 DBM 
indicated on 31/2 " rd. meter: 100 Khz Calibrator. 17 x 
9 x 14". Sh. Wt.: 40 lbs. Used. reparable: S50•• - 
Checked: $79m - Partial reproduction of Manual: $TA. 

Use your VISA. BAC or Master Charge card! 
Send tor our FREE Surplus Electronics Catalog WS-78 
Address Dept  73 • Phone. 419/227-6573 

FAIR 
1016 E. EUREKA • 

ADI O SALES Fl 
• st 1105 • LIMA, OHIO • 45002 
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Wash aecteomics 9mc. 
Quality Elecironics Department Store  R 21 

FT-10IE 

YAESU HF SSB FT-101E 
160 thru 10M S799.00  Retail 

COMPLETE LINES 
TEMPO 
KOK 
HYGAIN 
DENTRON 
GUSHGRAF1 
LARSEN 

N.C. 

WRITE FOR 
SPECIAL PRICES 

CALL BOB BROWN WA4HAA 
FOR SPECIAL QUOTE 

615-764-0831 or 968-5343 
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SOME DRY INFOurIATION 
ALL WEVPIER 21WENNAS 

Sooner or later almost all 
ordinary ham antennas are 
going to become victims of 
bad weather. 
But Shakespeare's 

brand new line of two 
meter and HF antennas is 
anything but ordinary. 
We're new to the ham 

market, but we've been 
making marine and mili-
tary antennas for 26 years. 
And those 26 years have 

taught us how to make a 
ham antenna that'll take 
just about anything Mother 
Nature can dish out. 
Look at our 5705 om-

nidirectional VHF base 
antenna, for example. 
Its radiating elements 

are non-ferrous brass and 
copper, the finest practical 
material available for con-
ductivity and corrosion 
resistance. Surrounding the 
radiating elements and electrical components is a 
tough, flexible fiberglass shield. A shield that gives 
the antenna the strength to withstand winds in 
excess of 120 miles-per-hour. 
The fiberglass keeps out rain, sleet and snow 

too. So the antenna's radiation pattern won't 
change, no matter how bad the weather. 

Fiberglass protects 
radiati ig elements 
from rain and ice. 
Tharef me no 
corrosion. 

Fiberg ass shield 
pro-..vis electrical 
contpcments from 
corrosion caused by 
rain or ice. 

The Model 5705 

Filia&lass gives 
acded streigth to 
the artenna. Pre-
vails breakage in 
wnd and sleet. 

Fix Wass prevents 
radiation patterns 
m m ehanOng in 
w2t weather. 

VHF Onoe Antenna 

And you don't have 
to worry about radials 
breaking off, because the 
5705 doesn't have any. 
But it does have seven 

vertically polarized and 
phased 1/2 wave elements, 
stacked in coline,ar array 
and providing an impres-
sive 10 dB gain. 
And you can get op-

tional style 5709 reflector 
that blocks out unwanted 
coverage and gives you an 
additional 2 dB gain in the 
opposite direction. 
And here's another im-

portant piece of informa-
tion: the 5705 is pre-tuned 
at our factory to operate 
in all environments. So it'll 
never have to be re-tuned. 
Our full ham antenna 

line is featured in our new 
catalog: The Complete 
Works of Shakespeare. And 

the catalog is yours. For free. 
For additional information just write Shake-

speare, Electronics and Fiberglass Division, Depart-
ment C, Post Office Box 246, Columbia, South 
Carolina 29202. 
Or call National Sales Manager John Hughes, 

(803) 779-5800  WA4EAU. 

c5Waled/aeaite 



We Guarantee. • • 

she won't answer your phone call (as nice as that might 
be!) But we do guarantee every phone call and letter 
will be handled by an active, Licensed Ham with years of 
experience. 

Ray WB4DXH  Pudge W4LTX  Jim WA4CDX  Bill WD4LGF 

Together we have more than 50 years experience in Ham Radio. 

Call us and see why if you're not buying from us. 

We're Losin' and You're Losin . 

1. Credit cards Welcome (except "cash deals") 

2. Trades invited. 

3. Fast — to your door — delivery via UPS. 

4. Large inventory of major lines — most items are in stock NOW! 

5. Send for our free catalog. 

6. Cost of telephone calls will be deducted from your order. 

7. We're "burning" to make Hot Deals at A.R.S.O.N., Inc. 

Yes!! Now we are authorized dealers for 

KEN W OOD 

Amateur Radio Supply of Nashville, Inc. 

We also carry: 

Yaesu • Drake • ICOM • Dentron • HyGain • Wilson • Ten-Tec 

Tempo • Swan • Standard • KIM • Larsen • Cushcraft 

Newtronics (Hustler) • B & W • CDE • Shure • NYE 

Pipo • Beldon and others. 

• MIMI  •  •  • • •  MIM  • 

615 South Gallatin Road, Madison, Tennessee 37115 Phone (615) 868-4956 

Store Hours 

Mon. - Fri. 

9 a.m. - 5 p.m. 

Sun. 
1 p.m. - 6 p.m. 

A mateur Radio Supply of North Atlanta, Inc. 

NOW!  The same policies and products in Atlanta . . . . 

Cal K4JSR  Lee WA4HUG  Jerry WB4VPJ 

• MIN  •  III •  • • •  E MI  MI = •  • M N  A40 

Pinetree Plaza Shopping Center • 5269-6 Buford Highway, Doraville, GA 30340 • 1405) 455-1771 

NASHVILLE 615-868-4956 ATLANTA 404-455-1771 
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CIRCUIT 
BOARD 

C )BLACK 

-  -J 

NOTE . --- REMOVE 
• ADDED PART 

22K 

RED 

SHIELD 

BLACK 

Fig. 1. 

T have made three changes 
on  my  HeathkitTm 

HW-2036 transceiver and the 
MicoderTm HD-1982 I use 
with it. The first two changes 
go together. They were in-
stigated by my dislike of the 
nine-volt transistor battery. 
The third change is strictly an 
enhancement  for  ease of 
operation and to keep back-
ground noise from interfering 
with the tone while using the 
Micoder. 
Following are the steps to 

use for the change that must 
be made to the Micoder to 
eliminate the 9-volt battery 

BLACK 
CABLE WIRE 

0 1pF CAP. 

Fig. 3. 

CONTROL CIRCUIT 

AUDIO 

GROUND 

9 I VO , 

FRONT 

Fig. 2. 

John C. Bull K4BJF 
1383 S.W. 5th St. 
Boca Raton FL 33432 

MicoderTM Magic 
improve it with easy mods 

and obtain the 9-volt supply 
from the HW-2036. 
1. Remove the 9 V bat-

tery wire from switch ter-
minal SW101-6. 

2. Remove the negative 9 
V battery wire from the two-
lug ground terminal. 

3. Remove the black cable 
wire from the two-lug ground 
terminal. This wire will be 
used to carry the 9 V from 
the HW-2036 to the Micoder. 

4. Remove  the  orange 
wire from switch terminal 
SW101-4 and reconnect it to 
switch terminal SW101-5. 

THREE LUG TERMINAL 

TO II IV ON VCO 

"B" TERMINAL 

9 IV  ZENER  DIODE 

56 OHM. I W RESISTOR 

5. Connect a 0.1 uF disk 
capacitor from switch ter-
minal SW101-5 to the two-lug 
ground switch. 
6. Connect  the  black 

cable wire to switch terminal 
SW101-5. 
7. To improve oscillator 

stability, add two 0.01 uF 
capacitors. One should go 
from IC102, terminal 5, to 
ground;  the  other  from 
IC101, terminal 5, to ground. 
Fig. 1 shows the details. 

This completes the Micoder 
change. A companion change 
must also be made in the 
HW-2036, as follows: 
1. Use a three-lug terminal 

with a center terminal ground 
support.  Straighten  the 

II I vDC 
VCO 

5611 
IW 
vtn.  

NEW  THREE LUG 
TERMINAL 

MiCODER 
CABLE 

ground mounting strap and 
secure it to the longer side of 
the vco assembly so that the 
terminal lug is under the vco 
box. Use solder (see page 108 
of the HW-2036 assembly 
instructions).  The terminal 
should be mounted between 
the EB and EA solder lugs 
(see Fig. 2). 
2. Assemble the capacitor, 

resistor, and zener diode to 
the three-lug terminal. Make 
sure the zener diode polarity 
is correct. 
3. Remove the Micoder 

black cable wire from lug AT, 
terminal 2, and connect it to 
the new three-lug terminal 1. 
4. Run a wire from the 

vco B terminal (11.1 V dc) 

HZ EZER 

MICODER BLACK 
CABLE  WIRE 
9.1 VDC 
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and connect it to the new 
three-lug terminal 3. 
That completes the elimin-

ation of the 9-volt battery. 
The third modification I 

made activates the push-to-
talk when the encoder key-
board buttons are pushed (see 
Fig. 5). The R-C delay will 
keep the transmitter on while 
stepping  from  keyboard 
button to button. The PTT 
switch activator will not have 
to be squeezed. This will keep 
the microphone inactive so 
that background noise will 
not interfere with the tones. 
This modification  can  be 
accomplished  only  if the 
9-volt battery has been re-
moved. The circuit board will 
occupy its space. The new 
board fits between the micro-
phone and the circuit board 
support posts. Secure the new 
board to the battery cushions 
on the lower case. 
Diode D1 allows the 100 

uF capacitor to charge when 
Q101 is active and blocks the 
100 uF capacitor when it 
isn't active.  When Q1  is 

active, it turns on the Q1 
transistor, activating the con-
trol circuit. That turns on the 
transmitter. Capacitor Cl will 
discharge via R1, a 1k Ohm 
resistor,  and  through  the 
base-to-emitter path of Q1 
when Q1 is turned off. This 
will keep Q1 on for a second 
or so. Diode D2 will protect 
the  Q1  transistor  if the 
control circuit goes directly 
to a relay coil. • 

CIRCUIT BOARD 

a 
1 0101 

Parts List 

2 0.1-uF disk 
2 0.01-uF disk 
1 56-Ohm, 1-Watt resistor 
1 9.1-volt, 1-Watt zener 
1 3-terminal connector 
1 6-inch hookup wire, insulated 
1 circuit board, approximately 29 x 45 mm 
1 01 transistor NPN 2N2369 
2 D1, D2 diode 1N002 
1 R1 1000-Ohm, Y.-Watt resistor 
1 100-uF 25-V dc capacitor 

C ORG 

LED 
101 

R119 
3300 

We have a portable direction finder that REALLY works—on 
AM, FM, pulsed signals and random noise! Unique left-right 
DF allows you to take accurate bearings even on short bursts, 
with no 180° ambiguity. Its 3 dB antenna gain and .06 uV 
typical DF sensitivity allow this crystal-controlled unit to hear 
and positively track a weak signal at very long ranges—while 
built-in RF gain control with 120 dB range permits OF to 
within a few feet of the transmitter. 

The DF is battery-powered, can be used with accessory 
antennas, and is 12/24V for use in vehicles or aircraft. This is a 
factory-built, guaranteed unit—not a kit. It has been successful 
in locating malicious interference, as well as hidden trans-
mitters in "T-hunts," ELTs, and noise sources in R F I 
situations. 

Prices start at under $175. Write or call for information on our 
complete line of portable, airborne, vehicle, and fixed DF 
systems. 

546  edral Oaks Rd.,  L-TRONICS 
A t  Dept 
Santa Barbara, CA 93111 

L10 1 

1 5 Cath  i  

VV6GUX VVDGESVV 

NEW BOARD r_   

DI  1 
iN4002  1K 

°4  
CI 
100,,F 

NPN 
2N2369 

PAICODER na  
MODEL NO-1982 

Fig. 5. 

?N24 002 

5 

0.I,F 

RED 

CONTROL CIRCUIT 

You can't go wrong 
with a Mobile 2. 
With 58 wave ready, all we left out 
was a high price. 
Now available in both 5/8 and 1/4 

wavelengths, the Mobile 2 antennas are 
great for 2 meters, 220 MHz or 440 MHz 
bands. 
The original Mobile 2 mounts to your 

trunk lid. The Mobile 2 magnetic grabs 
on almost anywhere, and stays put. Even 
when passing big trucks. 
Both antennas come with all cable, 

connectors and hardware in one package. 
Either way, you can't go wrong with a 

Kantronics Mobile 2. 

dii!ta ro 

magnetic 
$19.95 

trunk 
$11.95 

K A NTRONICS 
The Lightweight Champs. 

1202 East 23rd Street 
Lawrence, Kansas 66044  Phone: 913-842-7745 

\. 1.A..1e accept Visa, Master Charge, check and money ceders, 

K13 
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CUSTOM TRANSFOR MERS 

HEAVY DUTY REPLACEMENT TRANSFORMERS • 
Collins 30S 1 Plate Transformer   $16500 
Collins 516F•2 Power Transformer   95.08 
Hunter 20008 Plate Transformer   125.00 
ETO A.77D Plate Transformer   125.00 
Henry 2K Plate Transformer   140 00 
Henry 2K-2 Plate Transformer   165.00 
Henry 2K 2A Plate Transformer   135.00 
Henry 2K-4 Plate Transformer   165 00 
Henry 3K-A Plate Transformer   165.00 
Heath Marauder HX-10 Transformer   9590 

95.00 
National NCL.2000 Power Transformer   125.00 

135 00 

Gonset GSB 100 Transformer   

Goose* GOB 201 Power Transformer 

SPECIALS 
Plate XFMR. 4600 VAC @ 1.5A ICAS 230 VAC 60 He primary, Wt. 60 LB  S195.00 
Plate XFMR. 3500 VAC @ 1.0A ICAS 230 VAC 60 He primary, Wt. 41 LB   125.00 
Plate XFMR. 3000 VAC @ 0.7A ICAS 115/230 VAC 60 He pri. Wt. 27 LB   95.00 
Plate XFMR. 6000 VCT @ 0.8A CCS 115/230 VAC 60 Hz pri, Wt. 41 LB   135.00 
FIL XFMR. 7.5 VCT @ 21A CCS 117 VAC 60 He primary Wt. 8 LB   28.05 
FIL Choke bifilar wound 30 AMP RF Filament Choke on 1/2 0 rod  895 
DC Filter Choke 8.0 Hy @ 1.5 ADC   150.00 
DC Swinging Choke 30 Hy @ 0.15A to 5.0 Hy @ 1.0ADC   100.00 

DC Filter Capacitors 100 MFD p4000 VDC   $75.00 
*All heavy duty replace ment transformers are electrically super-
ior to original equipment(s). All transformers are manufactured 
to rigid co mmercial quality specifications and each carries a 24 
month guarantee! 
Write today for a free quotation on any transformer, Choke, or 
saturable reactor. 

Peter W. Dahl Co 
4007 Fort Blvd. • El Paso, Texas 79930  06 

Telephone (915) 566-5365 or (915) 751 4856 

Solid State, Synthesized Receiver 
Covers Broadcast Band From 0.5 to 30 mHz 

The C-6500 is capable of receiving AM, CW, USB and 
LSB. Synthesizer design affords unusual stability and 
digital dial accuracy. Drift-cancelling 1st mixer injection 
system provides 30 tunable ranges, covering the entire 
broadcast band starting at 500 kilohertz through 30 
megahertz, from a single 10 mHz crystal oscillator. This 
ensures the frequency stability necessary for excellent SSB 
reception. Operates from internal batteries or AC mains. 

P e r n a S18  Standard 
ea. .. ea.  ord. *. •••••••...j C  Communications 

WANT TO  TRADE  — UP-
GRADE? Call us — for best 
quote.  Large  assortment  of 
clean used equipment on hand. 

50th Year Serving  Amateurs  

VV4VVL  VV4V0V 
VISA 

FREC K 
38-40 Biltmore Ave.  F3 

Asheville, N C 28801 

PHONE: (704) 252-8000 

radio 8& 

supply 

C O.,. inc. 

North Georgia's 

only 
Authorized 
Yaesu Dealer  

BRITT'S 
2-Way Radio Service 

B29 

2508 North Atlanta Road 
Belmont Hills Center 

Smyrna, 
Georgia 30080 
Phone (404) 432 8006 

Yaesu 
Mosley Antenna 
Cush-Craft 
Rohn-Tower 

C.D.E. Rotors 
Shure 
Wilson 
MFJ 

Kenwood 
Vibroplex keys 
B & W 
Swan meters 
Hustler 
Saxton 
ARR L Books 
Call Books 

TPL 2 Meter Amplifiers 

Complete seruice facilities 

Call toll free 1-800-241-9961 
Standard Communications Corp  • P.O. Box 92151, Los Angeles, C A 90(X./9 

216 



Ham Help 
I need a dial for a National 

model HRO7R receiver, and 
would also appreciate any in-
formation at all on HRO 
receivers. 

Paul A. Yurko WD9HXM 
230 West 45th Avenue 

Gary IN 46408 

I am looking for a meter for a 
Utica 650 six meter transceiver. 
I will pay for shipping. 

Don W. Sartin WB3JYJ 
10 Oak St. 

Inkerman PA 18640 

I am in need of diagrams and 
conversion help for a Gonset 
G-151  FM Communicator. I 
want to try to put it on 2 meters. 
If possible, and with 2 chan-
nels. I would appreciate any 
help. 

Henry A. Simacek KOWJK 
1600 Marion Rd. SE 
Rochester MN 55901 

I own a Heathkit HW-104 and 
would like to add RIT. Can 
someone who has added this 
modification send me informa-
tion or make reference to an ar-
ticle already published? 

Dan Atchison N3ND 
112 Scotland Dr. 
Newark DE 19702 

I recently purchased a W9TO 
vacuum tube keyer at a 
hamfest. The problem is that 
the dots and dashes are the 
same length. I would greatly ap-
preciate a schematic diagram 
or any information on this 
keyer. I am 13 years old and this 
is my first keyer. 

Dave Preschel WB1FKO 
20 Courtland Dr. 
Shelton CT 06484 

I need schematic diagrams 
for a Morrow 5BR-1 mobile con-
verter, a Gonset moual #1002 
shortwave converter, a  a 
Gonset model #3037 2 meter 
tuner. Any help would be g it-
ly appreciated. 

Joe Turkel K8EKG 
1234 Con, )rd NW 

Massillon Oh 4646 

I need the manual or copy of 
same for the Gonset C -)m-
municator III 6m with vfo. I z so 
would like to know how to put 
the Gonset on FM. If anyone 
has what I need, I will gladly 
pay for it. 

Jack Norris KL7IPM 
PO Box 321 

Talkeetna AK 99676 

I, along with some other 

Greek hams, am interested in 
getting started on RTTY. We on-
ly know the basics, and the 
Greek market doesn't offer 
much from which to choose. 
but we want to give it a try. We 
want to hear from those who 
would be interested in getting 
us started and offering us some 

guidance. Thank you very 
much 

Manos Datkadakis SV1KB 
PO Box 3751 

Athens, Greece 

I would like to borrow (for 
copy and return) a program-
ming manual for a Tennelec 
Memory Scan programmable 
scanner. Or, if someone would 
send me the first ten, or so, fre-
quencies and access codes 
from each band, I could work up 

a program from there. I would 
alsc like to borrow the service 
marual so I can retune the 
scanner for two meters. I would 
also like a copy of the 
schematic for a mobile power 
supply, but the programming 
inst'uctions are most impor-
tant as the radio is useless 
without them 

Richard McSwain WH2AAA 
601 E. Sunset Blvd. 

NAS Guam 
FPO San Francisco 96637 

eTROUBLE FREE TOUCH - TONE ENCODER S 
Pat Pend 

PP-1 

POSITIVE TOUCH (KEYS DEPRESS) • MOBILE • HANDHELD 
POSITIVE MOUNT • NO POTTED PARTS (SERVICEABLE) 
MIL SPEC COMPONENTS • NO RFI • SELF CONTAINED 
XTAL CONTROLLED •  LEVEL ADJUSTMENT FROM FRONT 
Supplied with instructions, schematic, template. hard-
ware Operating Voltage: 4.5 - 60V PP-1A, designed for 

Standard Communications Handhelds. 
(California residents add 6% sales tax I 

PP-1 =S55 00. PP-2=S58 00.  PP-1A=558 00 

PP-1 M=S55 00. PP-2 M =S58 00. M series -Mobile 
PP-1K=S66 00.  PP-2K=569 00 
K-series = Self Contained Delay Relay 

LETTERING OF UNITS OPTIONAL 
Available at Ham Radio Center 
Denver Colo  CW Electronics 
Medford MA. Tuhs 
Los Angeles. Henry Radio 
New York Cif , Harrison 

18001325-3636 
13031893-5425 
1617) 395-8280 
1213) 272-0861 
800 645-9187 

—  25 _ go 

PP-2 
P29 

Mall P 0 Box 3435 Dept C 
Order To 9i p o  e ommunications Hollywood, California 90028 

213/852-1515 

HIGH PERFORMANCE UHF CONVERTER 

FOR OSCAR 
Model C-432A (08) $ 5 9 95 

• Converts 432 or 435 MHz to 29 MHz. (Be sure to specify the input frequency you 
want) 
• 2 tuned RF stages using low noise I-FETS eliminates the need for a separate UHF 
pre-amp 
• Special RCA dual-gate MOSFET mixer gives good conversion gain and minimum 
cross modulation 
• High frequency quartz crystal oscillator and multipler stages use I.2 GHz transistors 
for maximum efficiency 
•Conversion gain is more than 20 dB (typically 25 dB) therefore assuring you . I 
microvolt sensitivity when used with an average communications receiver 
• lust connect a simple turnstile antenna (see Nov..7 7 of 73 Magazine) and a I 2 volts 
DC power source (only 30 mA required) and you're ready to receive. 
See our other products In the full page ad of the Ian. '78 Issue or write for caralog sheet. For im-
mediate shipment call/ill) 468-7720 or mail your order with payment plus S1.00 for alr mall to: 

VANGUARD LABS • 196-23 lamalca Ave. • Hollis NY 11423 
V1 

,‘Nat Z • IRO • tb 
— • 

136•50  plus $1 50 s/h 
NY res. add tax 

Features:  CMOS Electronic Kept 
• State-of-the-art CMOS circuitry 
• Self completing dots and dashes 

• Dot and dash memory 

• Iambic keying with any squeeze paddle 

• 5 50 WPM 

• Speed, volume, tone controls, side tone and speaker 

• Low current drain CMOS-battery operation 

• Deluxe quarter inch lacks for keying and output 

• Handsome eggshell white base — woodgrain top 

• Compact and portable — 1-7/8 x 4-1/4 x 6-1/4 

• Grid block keying 

• Wired and tested — fully guaranteed — less battery % T M 

Plus S2 00 S/H 
NY rt., add tax 

Features: 
11174 7- K EY • Twin paddle squeeze key 

• Extra heavy base-non skid feet 
• Adjustable contact spacing 
• Touch tension-comfort keying 
• Smooth friction free paddle movement 
• Handsome crinkle finish base and rich red paddles 
• Five way binding posts 
• Use w,th T CMOS keyer or any keyer 

Electronics, Inc. 
1106 Rand Bldg. 
Buffalo NY 14203 T18 
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Social Events 
MORGANTOWN WV 

SEP 3 
The Monongalia Wireless 

Association will hold its sec-
ond annual Mon Ham Gala on 
Sunday, Sepember 3, 1978, at 
Westover Park, 300 yards off 
1-79, near Morgantown, West 
Virginia. The activities begin at 
10:00 am and end at 5:00 pm. 
Talk-in on 16/76. For complete 
information, contact John Cur-
tis WB8AHH, 817 Willowdale 
Road, Morgantown WV 26505. 

PENSACOLA FL 
SEP 3 

The Five Flags Amateur 
Radio Association will hold its 
annual Ham-A-Rama on Sep-
tember 3, 1978, at the Univer-
sity of West Florida field house 
in Pensacola FL. For additional 
information, write to the 
FFARA, PO Box 17343. Pen-
sacola FL 32522. 

SIERRA VISTA AZ 
SEP 9 

The Cochise Amateur Radio 
Association will hold its fourth 
annual Cochise Amateur Radio 
Round-Up on September 9, 

1978, at the Sierra Vista Com-
munity Center, Sierra Vista, 
Arizona, starting at 9:00 am. 
Talk-in on .16/.76 and .52/.52. 
First prize is an Atlas 210X, and 
there will be many other prizes. 
Tickets are $3.00. For tickets 
and more info, write CARA, PO 
Box 1855, Sierra Vista AZ 
85635. 

UNIONTOWN PA 
SEP 9 

The Uniontown Amateur 
Radio Club will hold its annual 
Gabfest on Saturday, Septem-
ber 9,1978, at the Club Grounds 
on the Old Pittsburgh Road, 
Uniontown, Pennsylvania. 

MELBOURNE FL 
SEP 9-10 

The  thirteenth  annual 
Melbourne, Florida, Hamfest, 
sponsored by the Platinum 
Coast Amateur Radio Society, 
will be held Saturday and Sun-
day, September 9 and 10, 1978, 
from 9:00 am to 5:00 pm each 
day, in the air-conditioned 
Melbourne Civic Auditorium 
located on Hibiscus Boulevard. 
Donation is $3.50 per family. 

M ELECTRONICS, Ili 

We Sell & Service 
These Lines 
Call Now For HAM Prices 

ICOM 
KLM 
Dentron 
SWAN 
KDK2015R 
Tentec 
Wilson 
Telex 
Hustler 
Mosley 
Cushcraft 

Z1 

A meco 

SAY Power Supplies 
B&W Switches 
Shure 
Integrated Electronic, 
LARSEN 
AD1 Auto Dialers 
PanaVise 
Amphenol 
Aluma Towers 
And Many More 

Special Prices On These Items Now 
1COM 211  1COM 1C215 
KDK 2015R  KIM 144-148-10 
Ten Tec 570  KIM 144-148-14 
Ten Tec 574  KIM 144-148-50 
Dentrol All Band Doublett RG8X COAX 
SWAN TB4HA  Dentron Big Dummy 
SWAN TB311A  Dentron Jr. Monitor 
Dentron MT2000A  YAESU 7T101EE 
1)entron MT3000A  1COM 245SSB 

\ \ 
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SAY Elect. Power Supplies 
KIM 2-25B 
10 & 15' Roof Top Tripods 

We accept 
MC &  Visa & Interbank Cards 
—will ship UPS COD. 
422 ARMOUR CIRCLE N E 
ATLANTA GA 30324 

(404 876-0631 
Come by Or call  W.Iliam wA4 , 

1 1 \ 1 I I \ 1  1  1 1 1 I 

The program includes forums, 
meetings, swap tables, com-
mercial exhibits, awards, and 
prizes. Talk-in on .25/.85 and 
.52. For more info, write PO Box 
1004, Melbourne FL 32901. 

SOUTH DARTMOUTH MA 
SEP 10 

The Southeastern Massa-
chusetts Radio Association 
will hold its annual Flea Market 
Festival on Sunday, September 
10, 1978, from 9:00 am to 5:00 
pm at the Stackhouse Street 
Fairgrounds, South Dartmouth, 
Massachusetts. Rain date is 
September 17, 1978. There will 
be prizes, games, displays, 
refreshments, and many other 
activities. Admission is free. 
Space is $5.00 in advance; 
$8.00 at gate. Tables are $3.00 
in advance; $5.00 at gate. Talk-
in on 147.60/147.00 and 146.52. 
For complete information, con-
tact Bob WA1ZXG or Rocky 
K1VJZ, S.E.M.A.R.A., PO Box 
105, South Dartmouth MA 
02748. For reservations: Atten-
tion, Armand WB1BUG. 

MONTGOMERY AL 
SEP 10 

The  Central  Alabama 
Hamfest will be held Sunday, 
September 10, 1978, in the new 
Civic Center, Montgomery AL. 
There will be food service, 
prizes, air-conditioned exhibit 
areas, an indoor and outdoor 
flea market, and plenty of free 
parking. Admission and regis-
tration are free. For further in-
formation, contact Al Erdman 
W4CNQ, 3025 Pelzer Ave., 
Montgomery  AL  36109, 
(205)-272-9130, or any amateur 
in the Montgomery area. 

BUTLER PA 
SEP 10 

The Butler County Hamfest, 
sponsored by the Butler County 
ARA, will be held on Sunday, 
September 10, from 11 am to 4 
pm at the Butler County Farm 
Show Grounds, adjacent to 
Butler Roe Airport (with a paved 
runway for fly-ins). Check-ins 
on 147.90/.30 and .52 simplex. 
Contact John K3HJH or Cliff 
WB3CDA for more details. 

FINDLAY OH 
SEPT 10 

The second largest hamfest 
in Ohio, the 36th annual Findlay 
hamfest, will be held on 
September 10, 1978, rain or 
shine, at Riverside Park from 5 
am to 5 pm. Watch for direc-
tional signs. There will be free 
parking, free reserved indoor 
space (bring your own tables), a 
massive swap and shop, and 
lots of prizes. A 2 meter hunt 
will be held at 1 pm and the 
main prize drawing at 3 pm. 
Tickets are $1.50 in advance, $2 
at the door. Talk-in and prize 

check-in on 146.52. For tickets, 
space reservation, and further 
information, send an SASE to 
Clark Foltz W8UN, 122 West 
Hobart Ave., Findlay, Ohio 
45840. 

WILKES-BARRE PA 
SEP 10 

The Broadcasters Amateur 
Radio Club will hold its first an-
nual hamfest at the Boston 
Store parkade, 30 South Frank-
lin St., Wilkes-Barre PA on Sun-
day, September 10, 1978. In ad-
dition to ham exhibits, there 
also will be computer exhibits. 
Interested dealers and in-
dividuals should contact 
Charles Baltimore, 62 South 
Franklin St., Wilkes-Barre PA 
18703, (717)-823-3101. 

PECATONICA IL 
SEP 10 

The Rockford Hamfest '78 
and Illinois State ARRL Con-
vention will be held on Sunday, 
September 10, indoors at the 
Winnebago County  Fair-
grounds, Pecatonica IL. Prizes 
include a Tempo VHF One 
transceiver, a Tempo FMH two-
meter HT, and a DenTron Jr. 
MonitorTM Antenna Tuner. Flea 
market tables are available. 
Lots of parking and campsites. 
There will be speakers, forums, 
displays, and ladies' programs. 
Tickets are $1.50 in advance 
and $2.00 at the gate. Talk-in on 
01/61 or 52. For details, contact 
R.A.R.A.,  PO  Box  1744, 
Rockford IL 61110. Please in-
clude a business-size SASE. 

ELLETTSVILLE IN 
SEP 10 

The first annual Hoosier 
Backyard Hamfest, sponsored 
by the WR9AFY repeater and 
Community Broadcasting Cor-
poration, will be held on Sun-
day, September 10, 1978, at the 
Phoenix Farm, State Highway 
46 at the western 7,ity limits of 
Eliettsville, Indiana, approx-
imately nine miles west of 
Bloomington, Indiana. There 
will be limited indoor space for 
noncommercial demonstra-
tion, and a home brew con-
test. There will be acres of park-
ing space for trunk sales, with 
limited overnight parking. Ac-
tivities begin at 8:00 am and 
end at 4:00 pm. Admission is 
Sic I per person. Children 
L ider 12 are free. Talk-in on 
147.78/.18 (touchtoneTM 7) and 
146.04/.64. For further info or 
ad\ ance sales (SASE required), 
contact CBC, 7391 W. Hwy 46, 
Ellettsville IN 47429. 

CHERRY HILL NJ 
SEP 10 

The South Jersey Radio 
Association hamfest will be 
held on Sunday, September 10, 
1978, rain or shine, at the 
Ellisburg Shopping Center, 
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Cherry Hill, New Jersey, at the 
intersection of routes 41 and 
70. There will be a flea market. 
an auction, activities, and 
many prizes. Family registra-
tion is $2.00; tailgating is $3.00. 
Talk-in on .52. For further infor-
mation, contact K2KA, Box 
2736, Cherry Hill NJ 08002, or 
phone (609)-429-6032. 

CONCORD NH 
SEP 15-16 

Evans Radio, Inc., Electrical 
Supply Company of Concord. 
New Hampshire, celebrates its 
45th anniversary with an open 
house and trade show. The 
open house will take place on 
Saturday and Sunday, Septem-
ber 15 and 16, 1978, 9:00 am to 
4:30 pm, at the firm's head-
quarters at Route 3A, Bow 
Junction, New Hampshire. The 
trade show will be held at the 
New Hampshire Highway Hotel 
and will feature 85 displays of 
electrical and electronic manu-
facturers' products. Buses car-
rying guests will run continual-
ly between the headquarters 
and trade show throughout the 
two-day celebration. 

BUFFALO NY 
SEP 16 

The seventh annual Ham-
burg International Hamfest 
presents HAM-O-RAMA 78. 
This event will be held on Satur-
day, September 16, 1978, 9:00 
am to 5:00 pm, at the Erie Coun-
ty Fairgrounds, Buffalo NY. Ac-
tivities include speakers, big 
prizes, ladies' programs, major 
manufacturers' displays, and in-
door and outdoor flea markets. 
Recreational vehicle hookups 
available. Talk-in on 146.52 and 
146.31/.91. The fairgrounds are 
located off New York State 1-90 
at exit 57. For additional infor-
mation, contact Bert Jones 
(716)-873-3984 or Jim Ciurczak 
(716)-297-0539 

HUDSONVILLE MI 
SEP 16 

The Grand Rapids Amateur 
Radio Association will hold its 
annual swap-n-shop on Satur-
day, September 16, 1978, at the 
Hudsonville fairgrounds, west 
of Grand Rapids on Hwy. #21 
approximately ten miles. Talk-
in on 14.16/.76 and 146.52. This 
will be an indoor and outdoor 
swap and shop. Tables are free; 
you can sell from the trunk of 
your car. There will be prizes, 
with one main door prize. Ad-
mission will be $2.50 at the 
gate. Room for 1,000 cars. 
Time: 7:00 am till 3:00 pm. 

FALLS CHURCH VA 
SEPT 16 

The 1978 ARRL Technical 
Symposium will be held on 
Saturday. September 16, 1978, 
at the Tyson's Corner Ramada 

Inn, Falls Church, Virginia, in 
conjunction with the National 
Capitol DX Association's 
DXPO 78. This American Radio 
Relay League technical sym-
posium is managed by the 
Amateur Radio Research and 
Development  Corporation 
(AMRAD) and sponsored by the 
Northern  Virginia  Amateur 
Radio Council (NOVARC). 

FALLS CHURCH VA 
SEP 16-17 

The National Capitol DX 
Association will sponsor DXPO 
78 on Saturday and Sunday, 
September 16 and 17. 1978, at 
the Tyson's Corner Ramada 
Inn. near Interstate 495, 

Tyson's Corner, Virginia. The 
two half-day sessions will in-
clude DXpedition slide shows, 
contest  tips,  antennas, 
satellite DXing, and other 
special interest topics. A Satur-
day  night  banquet  and 
hospitality session is included. 
The ARRL Technical Sym-
posium is scheduled for the 
morning of September 16. Ad-
vance registration is recom-
mended. Unless you have 
previously attended DXPO. 
write Dick Vincent K3A0, Rt. 1, 
Box 230, Bryantown, MD 20617 
to be included on the mailing 
list. 

KENNER LA 
SEP 16-17 

The Jefferson Amateur 
Radio Club, the Crescent City 
Computer Club, and the New 
Orleans VHF Club will hold 
their annual New Orleans Ham-
fest-Computerfest on Saturday 
and Sunday, September 16 and 
17, 1978, at the Airport Hilton 
Inn in Kenner, Louisiana. Ac-
tivities include forums on DX, 
antennas, hobby computers, 
and other phases of amateur 
radio, as well as demonstra-
tions of satellite communica-
tion. FCC exams will be given 
to those with proper advance 
reservations. A luau with music 

and entertainment is planned 
for Saturday night. Talk-in on 
146.34/.94.  For  complete 
deta Is and reservation infor-
mation, write New Orleans 
Hamfest-Computerfest, PO 
Box 10111. Jefferson LA 70181, 

PEORIA IL 
SEP 17 

The Peoria Area Amateur 
Radi D Club will hold its 21st an-
nual hamfest on September 17, 
1978,  at  the  Exposition 
Garcens on W. Northmoor 
Road in Peoria, Illinois. Admis-
sion to the grounds and 
swapfest is free; tickets will be 
sold for a drawing to be held in 
the Youth Building at 3 pm. Ad-
vance tickets are $1.50; tickets 
at the door will be $2. Camping 
space will be available Satur-
day night on the grounds. 
Space will be available for net 
meetings and a ladies' flea 
market; there will be movies 
and forums of interest to all 
throughout the day. Commer-
cial exhibitors and manufac-
turing representatives will give 
product demonstrations. For 
the ladies, there will be a free 
bus trip to the Northwoods 
shopping mall with more than 
100 different shops. An infor-
mal get-together will be held at 
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The only REALLY 
NEW 80-10 meter 
vertical design in 
20 years! 
Completely automatic bandswitching 80 through 10m 
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Build the IC Experimenter 

getting started 

with TTL and CMOS 

Mark Leon ard 
c/o Integral Electronics Corp. 
PO Box 286 
Commack NY 11725 

For  both  the  novice 
experimenter and the 

advanced  digital  circuit 
designer, the two most essen-
tial tools of the trade are a 

basic power supply and a 
suitable signal source. Most 
modern digital circuit families 
( DTL,  TTL,  CMOS,  and 
NMOS) either require, or will 
satisfactorily operate from, a 
regulated 5 V dc source. A 
one-Ampere  supply  will 
suffice for most medium-size 
TTL projects and will more 
than exceed the needs of even 
the most ambitious CMOS 
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undertaking.  The  signal 
source should provide square-
wave (true and complement 
are helpful) and pulse outputs 
over a reasonable range of 
frequencies.  A bounce-free 
variable one-shot output is 
also an absolute must. 
The instrument described 

in this article will meet all of 
the above requirements; it is 
immune to accidental shorts 
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which often occur in the 
course of trying a new circuit 
and will, therefore, be a use-
ful addition to any labora-
tory. 

Condensed Specifications 

Power supply: 5 ± 0.25 V dc 
at 1 Amp, short-circuitproof; 
automatic thermal shutdown. 
Astable oscillator: 10 Hz to 
100 kHz, providing simul-
taneous true and complemen-
tary square waves and 1 ps 
pulses,  TTL-compatible, 
short-circuit protected; man-
ual  and/or remote gating. 
Monostable oscillator: Simul-
taneous  true and comple-
mentary pulses variable from 
5 ps to 50 ms. TTL-com-
pati ble,  short-circuit  pro-
tected; manual and/or remote 
triggering. 

About the Circuit 

Power Supply 
The  power  supply  is 

shown schematically in the 
lower portion of Fig. 1. It is a 
basic  full-wave  rectifier, 
capacitor input supply, fol-
lowed by an IC regulator 
capable of delivering in excess 
of 1 Ampere at 5 V, while 
being fully protected against 
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Fig. 2 

sustained shorts and over-
loads. The power transformer 
secondary is rated at 16 V c-t 
at 1.5 Amps; these are the 
minimum  parameters  to 
guarantee proper operation 
under worst case line and 
load. The IC regulator (7805) 
has internal thermal protec-
tion and must be heat sinked 
to at least 15 square inches of 
1/16" aluminum sheet metal. 
Astable oscillator 
The heart of the oscillator 

circuit is Ul, a CD 4047 IC 
Its  operating  mode,  i.e., 
astable  or monostable,  is 
controlled by the logic state 
at terminals 4 and 8. As 
shown in the schematic, with 
pin 4 grounded and pin 8 
high, the astable mode is 
established.  The  oscillator 
may be inhibited by raising 
the level on pin 4; this is 
achieved by grounding either 
of the two inputs of gate 
U2A. The frequency of oscil-
lation is determined by the 
charging time of the fre-
quency  range  capacitors, 
C2-05. When used in accor-
dance with the IC manufac-
turer's recommendations, the 
frequency  would  be con-
tinuously varied by varying 
the resistance between pins 2 
and 3. Unfortunately, this 
yields a frequency calibration 
proportional to 1/R and a 
highly nonlinear dial for a 
linear taper potentiometer. 
This problem has been over-
come in this circuit by re-
placing the variable resistor 
with  a variable  current 
source, consisting of 01 and 

R2 + R13. The base voltage 
of Q1, adjusted by linear 
potentiometer  R1, linearly 
varies the current through 
R2, and hence inversely varies 
the effective resistance be-
tween pins 2 and 3. A per-
fectly  linear  frequency 
calibration is thus achieved. 
CR4 and R14 act as a temper-
ature-compensating network 
for the current source. 
The  CD 4047 has an 

internal  divide-by-two flip-
flop and therefore produces 
highly  symmetrical  square 
waves at terminals 10 and 11. 
Gates U2C and U3A couple 
and buffer the Q output, and 
gates  U2B and  U3B  act 
similarly for the Q output of 
the oscillator. An open-col-
lector gate was chosen as the 
output device, in spite of its 
slower rise time, because of 
its wired-OR capability and, 
hence, its inherent immunity 
to  accidental  shorts  to 
ground. 
A 1 As pulse is generated 

by combining a delayed Q 
with an undelayed Q. Fig. 2 
shows this circuit and its 
corresponding  timing 
diagram. As a rule of thumb, 
a 6000-Ohm pull-up resistor 
and a 1 µF capacitor will 
yield a 1 ms delay; this rela-
tion  is quite  linear with 
capacitance.  If, in your 
particular application, a pulse 
width other than 1 tis is 
needed, just change C7 to the 
required value. 

Monostable oscillator 
The monostable mode is 

C1 
C2 
C3 
C4 
C5, C8 
C6 
C7 
C9 
CR1, CR2 
CR3, CR4 
Fl 
01 
R1 
R2 
R3, R4, R5, R10 
R6 
R7 
R8, R9, R11 
R12 
R13 
R14 

Si 
S2 
S3 
S4 
Ti 

U1 
U2 
U3 
VR1 
Misc. 

Parts List 

4000 uF, 16 V, electrolytic capacitor 
0.22 uF 
0.022 uF  matched set, polycarbonate 
0.0018 uF  capacitors 
120 pF 
10 uF electrolytic capacitor 
1000 pF, disc capacitor 
0.1 uF disc capacitor 
1N4001 rectifier diodes 
1N914 switching diodes 
0.25 Amp slow-blow fuse 
2N2907 transistor 
1000-Ohm wirewound potentiometer 
1000-Ohm trimmer potentiometer 
5600-Ohm, 1/4 -Watt resistor 
3300-Ohm, 1/4 -Watt resistor 
100-Ohm, 1/4 -Watt resistor 
1000-Ohm, 1/4 -Watt resistor 
3400-Ohm 1%, 1/8-Watt, metal film resistor 
4020-Ohm 1%, 1/8-Watt, metal film resistor 
Trim-on-test, 1/4 -Watt resistor, approximately 
1000 Ohms 
SPST slide switch 
DPDT slide switch 
1-pole, 4-position rotary swtich 
NO momentary push-button switch 
Power transformer, 115 V 60 Hz primary; 16 V c-t 
at 1.5 Amps secondary 
CD 4047AE oscillator 
74L00 low-power quad two-input NAND gate 
7403 open-collector quad two-input NAND gate 
UA7805 IC voltage regulator 
Perforated circuit board, suitable enclosure, line 
cord, 5-way binding posts, control knobs, fuse 
clips, hookup wire, solder, hardware. 

established  by  grou nding 
U1-8 (through U2A) and by 
applying a logic "1" to pin 4. 
The one-shot is triggered by 
momentarily raising the level 
at pin 8. This is accomplished 
by the output of gate U2A, 
which will go high when 
either the GATE/TRIG ter-
minal is grounded or push-
button  switch  S4 is de-
pressed. R7 and C6 act as a 
debouncing  circuit.  The 
period of the one-shot is 
related to the astable fre-
quency, such that T  1/f. A 
correction  capacitor  C8 
shunts all range capacitors 
(C2-05) in the monostable 
mode. 

Construction Notes 

Hardware assembly is rela-
tively simple and is most 
easily accomplished using a 
0.1" perforated circuit board. 
IC sockets with wire-wrap or 
solder tails can be used, and 
the wiring layout is not 
particularly critical at the 
frequencies  involved.  An 

aluminum sheet metal brack-
et may be attached to the 
circuit board to mount the 
various  binding  posts, 
switches, and controls. The 
IC regulator should also be 
directly  mounted  to this 
brac ket, without insulator. 
The  frequency  range 

capacitors must have a ±-5% 
tolerance  and  must  be 
matched to each other to 1 or 
2% if good dial tracking be-
tween  ranges is expected. 
R14 is selected such that the 
oscillator with R1 fully CCW 
is no higher than 0.9 of that 
range. Calibration potentiom-
eter R2 is adjusted to yield a 
frequency of 12 at the full 
CW position of Rh. The dial 
may then be linearly divided 
between 1 and 11. 
For less ambitious readers, 

the instrument is available 
either in kit form or fully 
wired at $64.50 and $79.50, 
respectively,  from  Integral 
Electronics Corporation, PO 
Box  286,  Commack  NY 
11725. • 
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Norman S. Kopeika, Ph.D. 
Dept. of Electrical Engineering 
Ben-Gurion University of the Negev 
Beer Sheva, Israel 

Earl Rubin 424TJ 
12 Rotem St., Neve-Noy 
Beer Sheva, Israel 

A New Type of 

10 GHz Receiver 

mateur  band  uti-
lization has shown a 

trend towards shorter and 
shorter wavelengths. In the 
near future, amateurs will 
probably be using the micro-
wave region, either because 
its utilization will become 
more practical or in order to 
"save our spectrum" from the 
CBers. 

Experimental test setup. 

use it or lose it 

For most amateurs, a proj-
ect  involving  microwaves 
probably conjures up visions 
of a silver-plated plumber's 
nightmare. Still, we occasion-
ally get the urge to try out all 
those exotic klystrons, mag-
netrons, etc., bought over the 
years as objects d'art or to 
speculate on rising copper 
prices. 

In all probability, your 
junk box now contains at 
least a few devices capable of 
performing credibly as micro-
wave detectors. We are refer-
ring to the neon glow lamps 
commonly used as indicator 
I ights. 
In this article, we will pro-

vide data for experimenting 
with glow discharge detectors 

and outline their theory of 
operation. Basic information 
on working with microwaves 
is available from a number of 
good texts on the market.' '2 

Conventionally,  micro-
waves are detected by point 
contact crystal diodes ap-
propriately mounted in wave-
guide fittings. These diodes 
are expensive and electrically 
delicate — two parameters 
which make them unsuitable 
for amateur experimenters. 
The advantages of glow lamps 
as detectors include low cost 
(less than $1 for most com-
mercial tubes), wide dynamic 
range (cannot be damaged by 
accidental large bursts of inci-
dent power), electronic rug-
gedness, broad spectral range 
(the same tube can operate in 
both the microwave and milli-
meter wave regions), and the 
ability to operate at relatively 
high temperatures and inci-
dent power levels. Glow-lamp 
detectors are simple to use 
(no refrigeration or magnetic 
fields required) and have the 
ability to play the role of 
receiving antenna and trans-
ducer simultaneously.3 

Fig. 1 shows the basic set-
up for experimenting with 
glow-lamp  detectors.  The 
power supply should be well 
regulated and have a low 
noise level. The glow tube is 
positioned in front of the 
radiation  source and con-
nected through a preamplifier 
to an oscilloscope. The radia-
tion source should be modu-
lated with a function gen-
erator or mechanical chopper 
(fan with metal blades). The 
bias on the glow tube should 
be adjusted to a value appro-
priate to the particular tube 
you are using. Table 1 lists 
al most  all  the  common 
types.4 Fig. 2 shows typical 
detector  responsivity  (R) 
plotted against discharge cur-
rent  (1 ).4 Sensitivity  is 
affected by orientation of the 
lamp in the microwave field. 
In addition, the diameters of 
the lamps are about three 
times the electrode separation 
— the sensitive detecting area 
is, therefore, a small part of 
the lamp cross section. Radia-
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tion can be focused on the 
plasma between  the elec-
trodes with inexpensive con-
ducting cones of sheet metal 
or PlexiglasTm covered with 
conducting  paint s Such 
homemade antennas, if fo-
cused properly on the sensi-
tive plasma volume, make 
much more efficient use of 
the lamp cross-sectional area. 
The mode in which a glow 

detector operates is quite sim-
ply explained. The gas is par-
tially broken down with a dc 
source (as in Fig. 1). The 
microwave electric field en-
hances random electron ve-
locity and, thus, the ioniza-
tion collision rate of electrons 
with neutral atoms in the 
glow discharge plasma. The 
microwave envelope is detect-
ed as changes in discharge 
current, which can then be 
capacitor coupled to an am-
plifier. 
Glow lamps can also be 

used as heterodyne detectors. 
The thermal sensitivity of 
crystal diodes usually limits 
the local oscillator power to 
an average of 10-20 mW or 
less. The diode is easily dam-
aged by incident power levels 
greater than 50 mW. Glow 
discharge detectors can ab-
sor b power  levels  many 
orders of magnitude higher. 
Because of their electronic 

ruggedness and large dynamic 
range, glow discharge detec-
tors are capable, in principle, 
of being used with very large 
local oscillator powers and, 
thus, of detecting very low 
signal levels. Even with the 
local oscillator powers nor-
mally used in mixers designed 
for diodes, the sensitivity 
available with common, inex-
pensive, neon glow lamps is 
quite  comparable,  if not 
superior, to that achievable 
with diode detectors in het-
erodyne detection. 
Another  advantage  of 

diode detectors is that the 
high sensitivity is achieved 
despite the high noise level, as 
a result of very high respon-
sivity. This means that no 
special low-noise amplifier or 
similar equipment is required. 
A low-ripple power supply is, 
however, desirable. Rise times 

RADIATION 
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DISCHARGE 
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250V  ; 

POWER 
SUPPLY 
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Fig. 1. Glow discharge detec-
tor biasing circuit. 

in commercial glow lamps are 
on the order of a micro-
second. 4 This  limitation 
probably stems from reac-
tance due to lamp construc-
tion,  and  not  from  the 
physics  of  the  detection 
mechanism. The microsecond 
rise time limits the inter-
mediate frequency to less 
than a megahertz - a limita-
tion which may require PLL 
stabilization of the local oscil-
lator in a practical receiver. 
Table 1 shows the results 

of a survey of commercially-
available glow tubes at X-
band (10 GHz).4 The best 
detection  results for each 
tube are compared with typ-
ical values for diode detec-
tors. The glow tubes are listed 
by NEP. NEP is defined as 
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Fig. 2. Responsivity and NEP for X-band radiation as a 
function of discharge current (I) in the NE-84 glow lamp. 

minimal  detectable  signal 
power (occurs at unity signal-
to-noise ratio) per square root 
of bandwidth. Vn is the noise 
voltage over a 10 kHz-100 
kHz bandwidth; Ar is the 
detecting area of the glow 
lamp; R is the glow lamp 
response per unit microwave 
power. To maximize Ar, the 
lamps were oriented with the 
electrode plane parallel to the 
microwave electric field and 
perpendicular to the micro-
wave energy flow. In this 
case, Ar is the plasma area 
between the electrodes. 
Glow lamps may also be 

used to detect optical (light) 
rad iation.6 • 
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Tube  Vn (uV)  I (mA)  R(V•mW-1 )  NEP(pW•Hz-14 )  tr (us) 

A059-2  40  2  4.45  1.44  2.1 
NE-4  46  3  3.69  2.17  3.0 
NE-76  50  3  3.10  2.23  2.0 
NE-3  39  3.4  3.81  6.20  2.4 
NE-7  57  40.0  3.29  6.59  4.5 
AR-9  84  2.5  4.26  7.51  2.5 
NE-51-H  21  1.8  0.09  9.82  4.0 
5AB-A  57  8.0  4.24  9.86  10.0 
5AB-B  54  13.0  2.86  11.0  2.3 
5AB  57  12.0  4.11  11.4  2.4 
NE-81  73  15.0  3.67  15.9  2.0 
A059-9  57  8.0  3.31  24.5  2.1 
5AH-D  46  6.5  1.92  28.2  2.4 
NE-2U  77  17.0  1.67  29.8  1.4 
NE-84  137  4.2  2.32  30.7  1.0 
AIB  72  17.0  4.46  34.9  0.8 
5AHA  40  4.5  3.07  37.6  1.6 
5AH  54  15.0  1.98  39.4  2.0 
TRJ250  10  11 = 2,  0.50  39.5  2.5 

12=0.5 
AIC 
1N238 crystal" 
diode (Sylvania) 
MA-40207 
Schottky-barrier - 
diode 
•parameters measured in test setup. 

70  12  9.00  41.1  2.0 

7  211.0  0.318  _ 

0.02  5.0  1.1  - 

Table 1. Glow discharge tube and diode sensitivities to X-band radiation. I is current, and tr is 
rise time. 
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Two Meters At the Summit 

—a backpacker's delight 

I n many years of going on 
backpacking  or  peak-

bagging jaunts in wilderness 
areas of western mountains, I 
have often thought of how 
vulnerable I (if alone) or fel-
low mountaineers would be if 
something  went drastically 
wrong. Usually, we would be 
miles from the nearest road-
head and then additional road 
miles from a source of help 
like a ranger station or a 
sheriff's office. 

Taking along a 2 meter 
handie-talkie  for  use  in 
emergency communications is 
a likely solution if there are 
other stations available for 
communication. It wouldn't 
increase the overall weight of 
a knapsack or a backpack by 
a great deal. And, further, it 
might even make things more 
pleasurable, using it to talk to 
fellow hams  from camps, 
from rest spots along the 
trail, or from peaks. 

In the spring of 1976, I 
finally  succumbed  to the 
VHF rage and acquired a 
Wilson 2-Watt handie-talkie 
(14025M). After putting it to 
use in many enjoyable con-
tacts around the Los Angeles 
area, I decided to try it out 
on  some  mountaineering 
jaunts. It was used on four 
peak-bagging trips during the 
summer  of 1976,  and  I 
thought  the  consequences 
would be of some interest. 

The HT got its first such 
initiation on July 14, 1976, 

when I joined a group of 
about 25 Sierra Club mem-
bers for a day hike to the top 
of Mt. Waterman (8,038 feet 
elevation)  in the  nearby 
Angeles National Forest. I 
had removed and left at home 
the rubber ducky antenna 
and connected a retractable 
quarter-wave  whip  in its 
place. 

At the start of the hike, I 
made my first mistake. I put 
the HT rig in my knapsack 
with the antenna protruding 
upwards a bit. That was un-
fortunate because, about two-
thirds of the way to the peak, 
it got snagged by a low over-
hanging  tree  branch  and 
broken off at its base. On 
reaching the peak, all I was 
able to do was hold the an-
tenna in place and listen — 
and stations were coming in 
from  all  over  southern 
California. This painful ex-
perience pointed out what I 
should have done and did 
thereafter. The whip antenna 
was disconnected when being 
transported and placed along 
with the rubber ducky as a 
spare in a small plastic bag 
held by rubber bands to the 
body of the HT. Also, a small 
notebook and a pencil with a 
clip were added for record-
keeping purposes. In addi-
tion, a spare set of alkaline 
batteries was carried along, 
wrapped in another plastic 
bag. 

The second use was on a 

backpacking trip in the Mt. 
Whitney region of California's 
High Sierra mountains. I was 
the leader for a group of 16 
who started at the Whitney 
Portal roadhead (8,300 ft.) 
and backpacked to a base 
camp at Consultation Lake 
(11,700 ft.). From both loca-
tions, I was able to talk with 
stations in Owens Valley via 
52  simplex  and  via  the 

.34/.94  Bishop  repeater 
(WR6ACG). Excessive rains 
made things rather miserable, 
but, finally, July 28 dawned 
bright and clear, so 15 of us 
started for the big peak (Mt. 
Whitney at 14,495 ft., the 
highest  mountain  in the 
"lower 49" states). 
As the day progressed, the 

weather got worse. By the 
time we got to the top, we 

The author operating his HT from an excellent location in the 
High Sierra. 
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had experienced heavy rain, 
hail, lightning, and snow. But 
all 15 made it to the peak. 
On the summit is an old 

two-room concrete-block hut 
which was originally used as a 
Smithsonian  observatory. 
After a hurried lunch inside 
it, I rigged up the whip on the 
HT and, just outside the hut, 
made a few contacts via the 
Bishop repeater. While talking 
to a station in Bishop, I 
suddenly got a sharp shock 
from  the  charged  clouds 
nearby and thereafter oper-
ated from inside the hut 
under the protection of a 
corrugated metal ceiling. The 
copy was equally good from 
there. 
I next tried to contact 

some  stations  using  the 
.34/.94  Fresno  machine 
(WR6ACU). From their con-
versations,  it was obvious 
they were hearing me, but 
they elected to continue their 
own  QS0  tal king  about 
diodes on the repeater's input 
circuit  and such. Then  I 
shifted to .22/.82 and heard a 

fellow in Santa Maria and 
talked to him via the San Luis 
Obispo repeater (WR6AEL) 
186 miles away. When we 
finished, an old friend gave 
me a call from Baywood 
Park, and we had a nice chat. 
About this time, the lightning 
was getting a little too close, 
so I buttoned things up and 
headed back down to camp. 
The jaunt down was rather 
precarious on the snow and 
over parts of the route that 
had been washed out. But, 
fortunately, we all made it, 
and the HT didn't have to be 
used for any emergency pur-
poses. 
A couple of weeks later, 

my wife and I were camping 
in the Medicine Bow National 
Forest of southern Wyoming 
when I decided to hike to the 
high point of the Snowy 
Range, Medicine Bow Peak 
(12,013 ft.). The jaunt up to 
the peak on August 20 was 
rather invigorating and rocky 
and was rewarded with a 
wonderful view and an excel-
lent location for 2m QS0s. 

Via the .22/.82 repeater in 
Laramie (WR7ADP), I talked 
to stations in Cheyenne and 
in Laramie. Via the .34/.94 
repeater  in  Laramie 
(WR7ADK),  I contacted 
additional  stations  in 
Laramie.  Then  also  on 
.34/.94, I talked to a station 
in the Big Horn Mountains 
through the Casper machine 
(WR7ADR). I tried to break 
the  .34/.94  repeater  in 
Denver, but it was apparently 
too far away. 
My fourth and last peak-

bagging trip was on Septem-
ber 1 in the northern part of 
the High Sierra while camping 
with some of my family. I 
started at the Tioga Pass 
Ranger Station (9,946 ft.) 
and  hi ked  and  boulder-
hopped to the top of Mt. 
Dana (13,053 ft.). Here again 
there was a terrific view and a 
super location for 2m oper-
ation. Being very high on the 
main crest of the High Sierra, 
I was able to break three 
repeaters simultaneously on 
.34/.94: the WR6ACG ma-

chine  in  Bishop,  the 
WR6ACU machine in Fresno, 
and the WR6ADF machine at 
Oakland in the San Francisco 
Bay area. It was sometimes 
difficult to tell which re-
peater was being used for the 
QS0s I had with stations in 
Modesto,  Davis,  Alameda, 
Novato, and Owens Valley. 
Some of these contacts were 
also duplicated on .52 sim-
plex, notably with a fellow in 
Novato, at a distance of 218 
miles. In addition, I tried 
.22/.82  and,  through  the 
Oakland  repeater 
(WR 6 ABM),  contacted 
another station in Novato and 
one in Concord. One of the 
.34/.94 QS0s was a pleasant 
surprise, with a fellow in 
Bishop I had previously con-
tacted from Mt. Whitney. 
I thoroughly enjoyed these 

experiences with my reliable 
HT  and  recommend  that 
others give it a try. For-
tunately,  there  were  no 
emergencies to report, but it 
does give one a feeling of 
security. • 

DEALER DIRECTORY 
Fontana CA 

We carry the following: ICOM, Midland, Am-
cont. DenTron, KLM, Swan, Drake, Ten-Tec, 
Wilson, SST, MF.1. Hy-Gain, Lunar, Nye-
Viking, B&W, Redi-kilowatt, Cush Craft. 
Mosley, Big Signal, Pipo, etc. Full Service 
Store Fontana Electronics, 11621 Sierra Ave.. 
Fontana CA 92335, 822-7710. 

Sacramento CA 
Largest amateur radio selection in the 
Sacramento Valley. To serve you, Gary 
W6NJU, Dennis WB6ISO, Dan WB6RVU and 
Mike WA6DPN. Mon-Fri 10-6. Sat 10-5. The 
Radio Place. 2964 Freeport Blvd., Sacramento 
CA 95818. 441-7388. 

Santa Clara CA 
Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We 
feature Kenwood, ICOM, Wilson. Yaesu, 
Atlas, Ten-Tee & many more. Shaver Radio, 
3550 Lochistrar Avenge. Santa Clara CA 
95051. 247-4220. 

Colorado Springs CO 
Finest selection of amateur equipment, anten-
nas, & accessories in southern Colorado. in-
cluding Tempo, Wilson. Cush Craft. 
Newtronics, KDK, Amphenol, Asiatic, 
Alliance, Ham Key, & Nye. A.E.S. Com-
mmtications. 404 Arrawanna St., Colorado 
Springs CO 80909, 475-7050. 

New Castle DE 
Paul WA3QPX, Rob WA3QLS—Serving 
amateurs in southern New Jersey, Delaware, 
and Maryland with the largest stock of amateur 
equipment and accessories in Delaware. 
Delaware Amateur Supply, 71 Meadow Road, 
New Castle DE 19720, 328-7728. 

Bloomington IL 
Retail—wholesale distributor for Rohn 
Towers—antennas by Cush Craft, Antenna 
Specialists. KIM, Wilson. Hy-Gain. 
Transceivers by Tempo, Regency. Wilson, 
Amcom. Also business and marine radios. Hill 
Radio, 2503 G.E. Rd., BloomiNgton IL 61701. 
663-2141. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. Hoosier Electronics. Inc.. 43B 
Meadows Shopping Center, P.O. Box 2001. 
Terre Haute IN 47802. 238-1456. 

Wichita KS 
Microwave Modules—KLM—KDK—ICOM 
—Kenwood—Wilson—Standard--ICIR— 
SWAN—Lunar. We STOCK The Best Com-
munications. Revcom Electronics, 6247 N. 
Hydraulic, Wichita KS 67219, 744-1083. 

Tell them you saw 
their name in 73 

Dalton MA 
Western Massachusetts. Complete 2 meter FM 
headquarters. Yaesu, KDK, Regency, Larsen. 
Cush Craft. All kinds of ham gear. Blue Max 
lac., Box 97. Dalton MA 01226, 684-0039. 

Littleton MA 
The ham store of N.E. you can rely on. Ken-
wood, ICOM, Wilson, Yaesu, DenTron, KIM 
amps, B&W switches & wattmeters, Whistler 
radar detectors, Bearcat. Regency, antennas by 
Larsen, Wilson, Hustler. GAM. TEL-COM 
Inc. Communications & Electronics, 675 Great 
Rd. Rt. 119, Littleton MA 01460, 486-3040. 

Syracuse NY 
We Deal, We Trade. We Discount, We Please! 
Yaesu, Kenwood, Drake. ICOM, Ten-Tec, 
Swan, DenTron, Midland, Cush Craft, KLM, 
Hy-Gain, etc. Complete 2-way service shop! 
Ham-bone Radio (din. Stereo Repair Shop) 
3206 Erie Blvd. East. Syracuse NY 13214. 
446-2266. 

Syracuse-Rome-Utica NY 
Featuring: Yaesu, ICOM, Drake, Atlas, Den-
Tron, Ten-Tec, Swan, Tempo, KLM, Hy-
Gain. Mosley, Wilson, Larsen, Midland 
Southwest Technical Products. You won't be 
disappointed with equipment/service. Radio 
World. Oneida County Airport-Terminal 
Building. Oriskany NY 13424. 337-2622. 

Souderton PA 
Tired of looking at ads ??? Come and try our 
new and used equipment yourself—personal 
advice from our staff's 60 years combined ham 
experience. Electronic Exchange, 136 N. Main 
St., Souderton PA 18964, 723-1200. 

Port Angeles WA 
Mobile RFI shielding for elimination of igni-
tion and alternator noises. Bonding straps. 
Components for "do-it-yourself" projects. 
Plenty of free advice. Estes Engineering. 930 
Marine Drive, Port Angeles WA 98362, 
457-0904. 

DEALERS 

Your company name and message 
can contain as many as 25 words 
for as little as $150 yearly 
(prepaid), or $15 per month 
(prepaid quarterly). No mention of 
mail order business or area code 
permitted. Directory text and pay-
ment must reach us 45 days in ad-
vance of publication. For example, 
advertising for the November issue 
must be in our hands by September 
18th. Mail to 73 Magazine, Peter-
borough NH 03458, ATTN: Aline 
Coutu. 
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Social Events 
from pal (IC 21 9 

the Heritage House Smorgas-
bord, 8209 N. Mt. Hawley Rd., at 
7 pm on Saturday, September 
16, for $4.25 per person. 2 meter 
talk-in on 146.7-6; just call 
W9UVI. Local repeaters are 
.16-.76, .25-.85, and .37-.97. For 
information, write to John Sut-
ton WD9BJJ, 608 W. Teton 
Drive, Peoria IL 61614, phone 
(309)-691-7073. 

HARRISBURG PA 
SEP 17 

The Central Pennsylvania 
Repeater Association will hold 
the fifth annual Electronic 
Swap Fest and Hamfest on 
Sunday, September 17, 1978, 
beginning at 8:00 am, at the 
Park-n-Shop Parking Garage 
(Center City), 200 Block Walnut 
Street, Harrisburg, Penn-
sylvania. This is a rain or shine 
event with indoor parking for 
1100 cars. Registration is $3.00 
and wives and children are free. 
Food and refreshments are 
available. Talk-in on 146.16/.76, 
146.34/.94, and .52 simplex. For 
more information, contact 
WB3HXH (717)-944-7017. 

VENICE OH 
SEP 17 

The Cincinnati Hamfest will 
be held on Sunday, September 
17, 1978, at Stricker's Grove, 
State Route 128, Venice (Ross), 
Ohio. There will be exhibits, 
prizes, a flea market, a hidden 
transmitter hunt, and a sensa-
tional air show. Tickets are 
$7.50 in advance; $8.00 at the 
gate. For complete informa-
tion, contact the Greater Cin-
cinnati Amateur Radio Asso-
ciation, c/o John P. Haungs 
WA8STX, Treasurer, 10615 
Thornview Drive, Evendale OH 
45241. 

NORFOLK VA 
SEP 23-24 

Tidewater Radio Conven-
tions, Inc., is pleased to an-
nounce its third annual ham-
fest, flea market, and com-
p u t erf es t to be held on 
September 23 and 24 at the Nor-
folk Cultural and Convention 
Center (SCOPE). This is an ap-
proved ARRL function. Large 
indoor, air-conditioned facil-
ities for flea market and ex-
hibitors. Tickets are $2.50 by 
September 16 and $3.50 at the 
door. Tailgaters' tickets are 
$5.00 per day and $7.50 for two 
days, in advance, and $6.00 at 
the gate. For details, contact 
Norman V. Cohen WB4LJM. 
Box 9371, Norfolk VA 23505. 

ERIE PA 
SEP 24 

The third annual HamJam. 

sponsored by the Radio Asso-
ciation of Erie, will be held on 
Sunday. September 24, 1978, 
from 9:00 am to 4:00 pm, at 
Waldameer Park in Erie, Penn-
sylvania. Admission is $1.50 in 
advance; $2.00 at the gate. 
There will be refreshments and 
prizes. Talk-in on 34/94. 22/82, 
and 52. For complete info, write 
HamJam '78, Radio Associa-
tion of Erie. Box 844, Erie PA 
16512. 

ADRIAN MI 
SEP 24 

The Adrian Hamfest will be 
held on Sunday, Spetember 24, 
1978, at the Lenawee County 
Fairgrounds, Adrian, Michigan. 
There will be a computerized 
ham radio station and a com-
munications satellite seminar 
presented by Dr. Ralph E. Tag-
gart WB8DQT. Prizes include 
an loom IC-22S, a Bird 43 watt-
meter, and a Heathkit HW-8. 
Tickets are $1.50 in advance; 
$2.00 at the gate. Tables are 
$4.00 for full table; $2.00 for half 
table. Trunk sales are $1.00 per 
space. Talk-in on 146.31/.91 or 
146.52 (W8TQE). For complete 
information, contact the Adrian 
Amateur Radio Club, Inc., PO 
Box 26, Adrian MI 49221, or 
phone (517)-265-8016. 

VALPARAISO IN 
SEP 24 

The Valpo Tech Alumni 
Association will hold its annual 
hamfest on Sunday, September 
24, 1978, on the campus of 
Valparaiso Technical Institute. 
Admission to the event is $2.00 
for both visitors and exhibitors. 
For further information and 
directions, write Hamfest, 
Valpo Tech Alumni Associa-
tion, Box 490, Valparaiso IN 
46383, or phone (219)-462-2191. 

NEW BERLIN IL 
SEP 24 

The Sangamon Valley Radio 
Club of Springfield, Illinois will 
hold its third annual hamfest 
on Sunday, September 24, 
1978, at the Sangamon County 
Fairgrounds, New Berlin, Il-
linois. There will be an indoor 
exposition building with no 
charge to set up. Overnight 
camping available for Saturday 
night. Food and refreshments 
will be available on the 
grounds. WA4WME, of the re-
cent Clipperton Atoll DXpedi-
tion, will give his slide and 
movie presentation. There will 
be lots of other activities, in-
cluding those for ladies and 
children. For further informa-
tion, contact Richard I. Osland 
K9FNB, Publicity Chairman, 
1025 South 6th Street, Spring-
field IL 62703. 

GAINESVILLE GA 
SEP 24 

Lanierland Amateur Radio 
Club will hold its fifth annual 
HAMNIC at the Lanier Islands 
Dogwood Pavilion on Septem-
ber 24, 1978. There are two 
large covered pavilions and a 
large parking area for the swap 
shop and exhibits. First prize is 
a KDK FM2015R along with 
many other prizes. Food 
available. No entry fee for HAM-
NIC, but Lanier Islands charges 
$2.00 entry fee per car. Picnic, 
hiking and swimming for the 
kids. Talk-in on .07/.67. For fur-
ther information, write Bob 
Cochran W4DNX, 607 East 
Lake Drive, Gainesville GA 
30501. 

FLINT MI 
SEP 24 

The Greater Genesee Valley 
Amateur Radio Club, in con-
junction with the Bay Area 
Amateur Radio Club, Genesee 
County Radio Club, Lapeer 
County Amateur Radio and Re-
peater Club, Saginaw Valley 
Amateur Radio Association, 
and the Shiawassee Amateur 
Radio Association, presents a 
Five County Swap-n-Shop at 
1420 W. 12th St. On 1-69, south, 
take Hammerberg Rd. off and 
turn left at 12th St. Tickets are 
$2.00 per person and $3.00 per 
family. Tables available. Talk-in 
on 147.27, 146.91, and 146.52. 
For more information, write to 
Five County Swap-n-Shop, Box 
7671, Flint MI 48507. 

CORPUS CHRISTI TX 
SEP 30 

The Corpus Christi ARC and 
the South Texas Amateur Re-
peater Club will hold a South 
Texas Swapfest on Saturday, 
September 30, 1978, 9:00 am to 
5:00 pm, at the Texas National 
Guard Armory, 1430 Horne Rd., 
Corpus Christi, Texas. Admis-
sion and tables are free. There 
will be dealer displays, con-
tests, and door prizes. Talk-in 
on .34/.94 and .28/.88. For addi-
tional information, contact J. E. 
Rehler W5KNZ, 526 Pasadena, 
Corpus Christi TX 78411. 

ELMIRA NY 
SEP 30 

The third annual Elmira 
Amateur Radio Association 
Hamfest will be held at the 
Chemung County Fairgrounds 
on September 30. Gates open 
at 9:00 am. A grand prize and 
several door prizes will be of-
fered. No extra charge for flea 
market space. Indoor space 
available on a first come, first 
served basis. Several dealers 
will also be on hand with their 
displays. Talk-in on 146.52/52, 
146.10/70, and 147.96/36. For 
advance ticket sales and fur-
ther info, contact John Breese 
WA2FJM, 340 West Ave., 
Horseheads NY 14845. 

WILLOW GROVE PA 
SEP 30 

The second annual Mid-
Atlantic States VHF Con-
ference will be held on Satur-
day, September 30, 1978, at the 
Treadway Inn on Easton Rd. 
(Route 611, Exit 27 of the PA 
turnpike), Willow Grove, Penn-
sylvania, on the day before 
Hamarama 78. The conference 
will be an all-day VHF program 
moderated by prominent 
VHFers. For advance registra-
tion, contact Ron Whitsel 
WA3AXV, Chairman, PO Box 
353, Southampton PA, 18966; 
(215)-355-5730. Indicate motel 
registration forms required. 

GRAYSLAKE IL 
SEP 30-OCT 1 

Radio Expo '78 will be held 
on Saturday and Sunday, 
September 30 and October 1, 
1978, at the Lake County 
Fairgrounds, Grayslake, Il-
linois. The fairgrounds are 
located at Routes 45 and 120. 
The convention center is at the 
Mundelein, Illinois, Holiday 
Inn. There will be dozens of 
manufacturers' and distrib-
utors' exhibits, indoor and out-
door flea  market  areas, 
seminars, and free camping. 
The flea market will be open Fri-
day for setup. Tickets are $2.00 
in advance; $3.00 at the gate. 
Talk-in on .16/.76. For details, 
write Radio Expo '78, PO Box 
305. Maywood IL 60153. 

LOUISVILLE KY 
SEP 30-OCT 1 

The eighth annual Greater 
Louisville ARRL hamfest will 
be held on Saturday, Sept. 30. 
and Sunday, Oct. 1, at the West 
Hall of the Kentucky Fair and 
Exposition Center. There will 
be a gigantic indoor air-
conditioned exhibitor's area 
and flea market with meetings 
and forums and ladies' pro-
grams both days. Admission is 
$3.00 for adults with children 12 
years and under free. Flea 
market vendors pay admission 
plus $3.00 per space for one 
day only, or $5.00 per space wilt 
cover both days. Camping is 
available on the grounds, free 
with no hookup. For more infor-
mation contact Denny Schnurr 
K4GOU, 2415 Concord Drive, 
Louisville KY 40217, phone 
(502)-634-0619. 

WEST GHENT NY 
OCT 8 

The Northeastern States 160 
Meter Amateur Radio Associa-
tion will hold its annual ban-
quet on Sunday, October 8, 
1978, at Kozel's Restaurant, 
West Ghent, New York. A roast 
beef dinner will be served at 
6:00 pm. Cost is $8.00 per per-
son. From 1:00 pm to 4:00 pm 
there will be a flea market. 
Cocktail hour is from 4:00 pm 
till dinner time. 
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hot summer sales 
while present 
stock lasts! 
Some items subject to prior sale. 

All items new 
all prices FOB Reynoldsburg, Ohio. 

ASTRON POWER SUPPLIES 
ELECTRICONICALLY REGULATED. 

RS-4A 3A. Cont 4A ICS 
Regular $39.95  $ 33.75 

RS-6A 4.5A Cont 6A ICS 
Regular $49.95  $ 40.95 

RS-20A 16A Cont 20A. ICS 
Regular $89.95  $ 76.95 

RS-35A. 25A Cont. 35A ICS 
Regular $129.95  $119.95 

ASY Electronic Power Supplies 
SPS-8 8A Cont. 
current limit 9.2A. 

SPS-8M 8A. Cont 
(with meter) 

SPS-20 20A Cont (with 
meter) current limit 35A 

Wilson Portable Synthesized 
2 meter Transceiver 

Internal Battery or External 
SLpply  1 or 12 Watts 

WE-800 - less batteries 
Midland Synthesized 
2 Meter Transceiver 

13-510 1 Watt and 25 watt  $344.95 
Amcomm S225 2 Meter 
Transceiver 25 watts 
continuously variable 
from 1 to 25 watts 

Tempo 8010 External VFO 

Tempo 8120 Speaker 
Yaesu FT-7 Mobile 
Transceiver 

IDSI Frequency Counters 
Model 3600A 

$ 78.71 

$104.95 

$157.20 

$414.95 

$344.95 

$120.00 

$ 25.00 

$440.00 

$174.95 

WHILE THEY LAST! 
mo w chirp 
••• mr11•••••• (1.1110 

amateur 
ra w Inc 
111P1 

1280 AiDA DRIVE 
COLUMBUS OHIO 
Reynoldsburg)43068 

(614)-866-HAMS 

MFJ INTRODUCES A NE W 

24 HOUR DIGITAL CLOCK 
with HUGE 1-5/8  inch digits that you can keep set to GMT. 
Alarm and snooze functions let you use ii as an ID Timer. 
Assembled, too! 

MFJ Enterprises bnngs you a new 24 hour 
digital alarm clock with HUGE 1 5/8 inch orange 
7 segment digits that you can see clear across 
the room 
This one is strictly for your ham shack, one 

that you can leave set to GMT. No more mental 
calculations to get GMT. 
Use the alarm to remind you of a SKED or 

with the snooze function as an ID timer to buzz 
you in 8 minute intervals. 
A constantly changing kaleidoscopic pattern 

indicates continuous operation. 
Beige. 2-1/4 x 4 1/8 x 8-3/4 inches. UL listed. 

Requires 120VAC, 60Hz. 
Order from AIN and try it - no obligation. It 

tot delighted, return it within 30 days tor a re 

fund (less shipping). One year limited warrary. 
by MFJ Enterprises. 
To order, simply call us toll free 800 647 1800 

and charge it on your VISA or Master Charge 
or mail us a check or money order for $29.95 
plus $2.00 for shipping and handling. 
Don't wait any longer to enjoy the convenience 

of a -Hams Only" clock Order today  m52 

MFJ 
P. 0. BOX 494 
MISSISSIPPI STATE, MS 39762 
CALL TOLL FREE   800-647-1800 
For technical inforn anon, order/repair status, in 
hiss., outside continental USA, cad 601-323-5869 / 

ENTERPRISES, INC. 

OlrEICIEDIC:111:1101CUI 

electronic calculators mr  HAM NET  TEXAS INSTRUMENTS ELECTRCNIC CALCULATORS 

299 49 95  53 95 44 95  T 1..57 ISO STEP FROG AAAAAA LE SCIENTIFIC 
T.I.-55, 32 STEP PROCIRAMMABLE SCIENTIFIC 

$124 li195  S269 95  980 STEP PROGR•MMA•LE SCIENTIFIC 
5 112 45 T.I.•55, 490 STEP PROGR  LE SCIENTIFIC 

59 95 

59.95 53 95  T.1. PROGRAMMER, CONVERTS DECIMAL OCTAL HEX 

69.95   62 95  T.1. MBA, SUPER  OGRANIME 3 FINANCIAL 

HAM NET HEWLETT-PACKARD ELECTRONIC CALCULATORS LIST 
11750.00 
450.00 
275.00 
176.00 
175.00 
325.00 
100.00 
80.00 
60.00 
495.00 
120.00 
75.00 

S11175.00  M.P.-97, 224 STEP PRO() SCIENTIFIC PRINT VISUAL 
405.00  N.P.-87, 224 STEP PROG SCIENTIF C 
247.50  14.P.-19C, MI STEP PROG SCIENTIFIC PRINT VISUAL 
157.50  14.P.•211C, 98 STEP PRO° SCIENTIFIC 
159.50  BASIC NAND HELO PRINTER VISUAL 
292.50  M.P..1111, PREPROGRAMMED SCIEN 1' IFIC PRINT VISUAL 
110.00  M.P. 33E, 49 STEP PROG SCIENTIF C 
72.00  M.P.-32E, PREPROGRAMMED SCIENTIFIC WITH STAT 
54.00  M.P.-31E, PREPROGRAMMED SCIENTIFIC 
445.50  M.P.-92, PREPROGRAM MED FINANCIAL PRINT VISUAL 
108.00  11.1..341, 8 STEP PROGRAMMABLE SUPER FINANCIAL 
1117 40  N.P.•37, PREPROGRAMMED FINANCIAL   

wE STOOK ALL N MELETT-PACILARD CALCULATOR SOFINARS AND AC CESSORIES 

SEND ME THE CALCULATOR(S) INDICATED BELOW COMPLETE WITH iNCLUDED ACCESSORIES 
INSTRUCTIONS AND MANUFACTURERS WARRANTY I UNDERSTAND THAT IF I AM NOT COMPLETELY 
SATISFIED I MAY RETURN IT WITHIN 10 DAYS FOR A COMPLETE REFUND (LESS SHIPPING) 

MODEL(S) 
QUANTITY   AMOUNT ENCLOSED S   

WE HONOR  ViSA  MASTERCHARGE    MONEY ORDERS    COD 

ADD $2 00 FOR POSTAGE AND HANDLING PLEASE ALLOW 10 DAYS FROM DATE OF RECEIPT OF 

ORDER FOR DELIVERY TEXAS RESIDENTS ADD 5% SALES TAX 

CARD NUMBER   EXPIRATION DATE   

FULL NAME   CALL   

STREET  CITY  STATE 

MORE LITERATURE MODELIS)   

* *DEALER INQUIRIES INVITED""""" 

mg) Hart vwlis 
Office %rid, Inc. 

H26 

P 

MAIL TO: 6810 LARKWOOD 
HOUSTON, TEX 77074 
ATTPI: STEVE, WASDEN 

PHONE: A.C. (713) 777-2673 
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1 sec. 

"THE PROFESSIONALS" 
mo cMTORD 2EL • 5: 1 G0MHHzz 

A   

FREOUENCY COUNTER  _ 
11111ft1/11  11.1. 

50037131-16 •  10  
sac 

t MI N 

-64 10 mv @ 

150 MHz 

The New Model CTR-2A Series Counters are designed and built to the highest standards 
to fulfill the needs of com mercial com munications, engineering labs and serious experl-
mentors. With an accuracy of + .00005% (oven option) the CTR-2A can handle the most 

critical measurements and is about half the cost of other commercial counters. 

If you need a reliable counter at an affordable price, the CTR -2A is the answer. 

• Built-in Pre-Amp 10 my @ 150 MHz 
• 8 Digit .3" LED Display 
• High Stability TCXO Time Base 
• Built-in VHF-UHF Prescaler 
• Automatic Op Placement 
• TCXO Std. t 2 ppm 

500 MHz Kit CTR-2A-500K 
500 MHz Assembled CTR-2A-500A 
1GHz Kit CTR-2A-1000K    
1GHz Assembled CTR-2A-1000A 

OPTIONS. 

02) Oven Crystal  $49.95 
03) .43" LED  10.00 
04) 12 V-DC  10.00 

• Period Measurement (Optional) 
• Input Diode Protected 
• 12V-DC Operation (Optional) 
• Oven Controlled Crystal (Optional) 
11.5 ppm 

• Selectable Gate Times - .1 & 1 sec. 

$324499:9955 
399.95 
549.95 

n[unm D10 

DAVIS ELECTRONICS 636 Sheridan Or., Tonawanda, N.Y. 14150 716/874-5848 

05) 10 sec. Ti me Base  $ 5.00 
06) Period  15.00 
07) Handle  10.00 

PROBES 

Hi-Z 
S15.00 
• 

Low Pass 

515.00 va. 

Next time 
you Iig1tup 
a ciga 
get a loo 
at your kid's 
face 

AMERICAN 
SOCIETY 

CANCER 

VI M 

Talk • 
cheap. 
Here are some of the actions 
your company can take to 
prevent the suffering caused 
by poor parenting patterns 

and child abuse. 

We want to stop 
the hurt. 

We are enclosing a 
tax-deductible donation 
in the name of our 
company. 
We want to help. Please 
call our company and 
tell us what you're doing 
to stop the hurt of child 
abuse in our community. 
We will plan a day for 
employees' children to 
visit our place of work 
to learn what we do 
and why. 

prevent dad abuse. 415. sem 2whar., 1140400 
"es to, Prevent., cot CHIO Abuse 

, PubliC Service of This Magazine 
& T he Advertising Council 

ATTENTION KEN WOOD & YAESU OWNERS!!! 

the W6TOG* 
RECEIVER MODIFICATION KIT 

• INCREASES SELECTIVITY 
• IMPROVES SENSMVITY 
• LOWERS INTERNAL NOISE 
• COMBATS BLOCKING FROM LOCAL SIGNAL 
• IMPROVES NOISE BLANKER OPERATION 

TS-520 KIT  $27.50 
TS-520S KIT   32.50 
TS-820 & 820S KIT   3450 
FT-101 SERIES KIT .   32.50 
FR-101 SERIES KIT    34.50 

EXPLICIT INSTRUCTIONS MAKE MODIFICATION A CINCH 

*WELL KNOWN DXer WITH OVER 300 COUNTRIES CONFIRMED. 

Order from 

S-F AMATEUR RADIO SERVICES 
4384 KEYSTONE AVE., CULVER CITY, CA. 90230 S33  

(213) 837-4870 

IT'S MAGIC-IT'S "MAGICOM" 
PROCESSOR MODIFICATION KIT 

IMPROVES AUDIO PUNCH • IMPROVES PROCESSED SPEECH QUALITY 

Converts 1S-820 speech processor from RF compressor to RF dipper 

The "MAGICOM" RF processor module provides up to 6db increase in output with 
smooth, clean, non-distorted audio and more penetration for those pile-ups.  Price $27.50 

ENDORSED BY W6TOG AND BIG GUN DXers WORLD WIDE 

THIS SPACE CONTRIBUTED BY THE PUBLISHER 
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SATISFACTION GUARANTEED OR MONEY REFUNDED 
All prices postpaid - in Calif. add 6% sales tax - Mastercharge & Visa accepted 



$95 Stand Alone Video Terminal 
prffit.1.);io,;7 0;!-:fil+-4s4 
++.-.  

wiE::E,73,1I7r:21.NOPOP;TJ Wf'a ] 
3bc.defghlikl..inopqrituv y:{:>- 

SCT-100 FEATURES: 
• 64 X 16 line format with 128 displayable characters 

• Serial ASCII or BAUDOT with multiple Baud rates 

• $187 Assembled or $157 Kit (Part al Kit $95) 

• Full cursor control with scrolling and paging 

XITEX CORP. F .0. Boa #20887 

Dallas, Texas, 75220 • Phon€ (214) 386-3859 
Overseas orders and dealer inquiries welcome 

so um REPEIITERI 
THE 

NEW Hi Pro Mk I 51/4 " x 19" x 13" 
• State-of-the-art, full-feature repeaters that boast broad range 
temperature and electrical stability for use in an uncontrolled 
environment OPTIONS  
• Low current drain — A plus for emergency 12 volt standby battery 

operation Duplexers 
• The receivers develop maximum usable sensitivity and sideband 
rejection Basic auto patch 
▪ The transmitters develop 15 Watts Minimum of clean rf and a faithful 
reproduction of the input signal insuring an extremely good sounding Matching cabinet 
repeater. .0005% High stability crystals 
• Includes a high quality dynamic microphone and a detailed 

50 MHz $789.95 450 MHz  799.95  Maggiore Electronic Laboratory m36  

instruction manual PA Res.  add 6% tax  

845 VVESTTO WN R D. 

220 1150mhz 

144 + 220 MHz $699.95 plus ̀sH IPPING  WEST CHESTER . PA. 19380 PHONE 21 5 436-6 051 
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Savc Over S175 

Build Your Own 
CW Keyboard Keyer 

d 0 di  t 

OSL for full details 

ECM Corporation. 
412 N Weinbach Ave 
Evansville. IN 4 7711 
812-4 76-2121  El 

REGULATED POWER SUPPLY 
• Fully regulated, dual protected, 13.8 volts 

• Illuminated on/off switch 
• Hammertone metal case 
• NEW 5-YEAR WARRANTY 

33 Amp (30 Amp continuous) $ 119.95 
20 Amp (16 amp. cont.)   $64.95 
8 Amp ( 6 amp. cont.)   $39.95 

TIMES CABLE 
RG-8U - 100' multiples   18c/lt 

RG-213U - (Non-contaminating jacket) 
-100 multiples   22c/ft. 

Aluminum Jacketed hardline-50 ohm. 
500' rolls or more   37e/ft. 

WILSON ANTENNAS 
System One Tribander (4 ele.)   $228.20 
System Two Tribander (3 ele.)   $182.55 
VVV-1 40-10 Meter Vertical   $ 66.35 
WR-500 Rotor (List price $164.95) $112.95 

Send S.A.S E. for additional infor mation. Include ship-

ping  charges with check  or  money order. (Ohio 

residents add 41/2 % sales taxi  we also ship COD 

JRS ELECTRONICS J8  
P.O. Box 1893—Cincinnati. Ohio 45201 

FT-227 "MEMORIZER" 
OWNERS SCANNER KIT 
• Selectable sweep width (up to full band) 
• Scans only the portion of band you select 

• Scans at the rate of 200 kHz per second 
• Switch modification on mike allows you 
to scan past, or lock on, any occupied fre-
quency 

• Complete kit with detailed instructions 
• Installs inside rig; no obtrusive external 
connections 

• Rig can easily be returned to original con-
dition whenever desired 

• Scans to preset limits and reverses 
• Automatic bypass of locked frequency in 

31/2 seconds unless you press lock-on 
switch  Kit $34.95  

Pie-assembled and tested S'it 

Sid $1 50 Postage & handling 

DEALERS IN QUIRIES INVITE() 

ELECTRONICS 
750 tutt ItNt RD 

Stu b 120 
TEL 114 737-7291 

V16 

SIONIRtAL, QULEII , 
CANADA 1135 211e, 

10 thru 80 the easy way ! ! 
"BIG SIGNAL" W2AU BALUN * 

"OLD RELIABLE" W2VS ANTENNA COILS * 

ANTENNA KIT 
rhe,k, IWO old trientts• gvit together with 12/I led ul high 
quality #14-7 strand copper antenna wire and a pair of 

"END-SULATORS" end insulators to create a superior 

80 through 10 meter. 108 foot long, full power (1.000 watts/ 

2.000 watts P.E.P.) antenna. Instructions included. 

Price $48.25 plus $1.00 handling charge. 

In Calif. add 6% sales tax Mastercharge & Visa accepted 

Order from: S-F AMATEUR RADIO SERVICES 
4384 KEYSTONE AVE., CULVER CITY CALIFORNIA 90230 Ph. (213) 837-4870 

7th ANNUAL 

HAMBURG INTERNATIONAL HAMFEST 
PRESENTS 

HA M-601-8 R"AMA 
H22 

SEPTEMBER 16th — 9 A.M.-5 P.M. 

ERIE COUNTY FAIRGROUNDS  BUFFALO, N.Y. 
Speakers —Big Prizes—Ladies Programs—Major Manut act urers—R. V. Hookups—Indoor/ 
Outdoor Flea Markets—Talk In On 52 & 31/91 -01f N.Y.S. 1-90 at Exit 57 
Details: Hill. Committee, 10404 Cayuga Dr., Niagara Falls, NY 14304 
Phone 716-297-0539  716-873-3984 

ALL BAND TRAP ANTENNAS! 
—4.EfITTP>itee r 

PRETU NE D - C O MPLETLY  A S SE MBLED - 
O NLY O NE  NEAT S MALL  A N TEN NA  FOR 

UP T O 6 BANDS!  EXCELLE NT FOR C O N-
GE S TED H OUSI N G AREA S - APART ME NT S 
LI GHT - STR ON G  - AL M OST  INVI SIBLE I 

o. 0 Alk 

FOR ALL M AKES & M ODELS OF A MATEUR 

TRA N SRECEIVER S  -  TR A N S MITTERS  - 

GUAR A NTEED  FOR  2000 W ATTS  SSB 
1000 W ATTS C W.  FOR N OVICE  AND ALL 
CLA S S A MATEUR S! 

,--041111.112:-

C O M PLETE AS SH O W N with 90 ft. RG58U-52 ohm feedline, and PL259 connector, Insul•tors, 30 ft. 
300 lb. test d•cron end supports,  center connector with built in  lighning  arrester and static discharge - 
molded, sealed, weatherproof, resonant traps 1-X6 -- you lust switch to band desired for excellent worldwide 
operation - trans mitting and recleyingt  W T.  LESS THA N 5 LBS. 

80-40- 20-15-10 bands 2 trap --- 102 ft. with 90 ft. RG58U - connector - M odel 998BU  .$49.95 

40-20-15 -10 bands 2 trap --- 54ft. with 90 ft. RG58U coax - connector - M odel 1001 BU ... 1.413.95 
20-15-10 bands 2 trap --- 26 ft. with 90 ft.  R G58U  co ” - connector - Model 1007BU  . $47.95 

SE ND FULL PRICE FOR POST PAID IN SURE D DEL. IN USA. (C•n•ci• is $5.00 extra  for postage - 
clerical - custo ms - etc.) or order using  VISA Bank A mericarn - M A STE R  CHARGE - A MER. EX-

PRESS Give nu mber and ex  date  Ph 1-308-236-5333 9A M - 6P M week days  We ship in 2-3 days. 

PRICE S M AY INCREASE S O - ORDER N O W AND SAVE! All antennas guaranteed for I year  Money 
back trial I Made in USA . FREE INF O. AVAIL ABLE O NLY FR O M. 

W ESTERN ELEC TR ONICS  Dept. A7- 9  Kearney, Nebraska, 68847 
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ANTENNA SPECIAL 

I) Wilson System One 
Tribander 
2) Wilson WR-500 Rotor 
3) 100 ft. RG 8-X 
4)100 ft. 8 wire Rotor Cable 
5) 2PL259—List $465 for 

$385 

with Ham III Rotor add 
$30.00 
with Sy II Ant. minus 

$36.00 
with Cushcraft ATB-34 
minus $20. 00 

Kenwood TS 820S for S1098 
get SP-520 and MC-50 mic 
free. Kenwood TS 520S 
$739 choice of SP 520 or 
MC 50 mic. 

Den Iron • Tempo • Wilson • Larsen • Cushcrqft • Hy-Gain and 

many more. 
Before you buy your next Ham Radio "STOP" and take time to 

send or call for our price sheets. You won't be sorry you did. We ser-

vice what we sell. Charge it! with BANK4 MERICARD or MASTER-
CHARGE or we will ship C.O.D. 

Jim WB2JON 

MAN KA MERI CAR D  (71 6) 2 3 5- 7 5 4 0  M ASTERC HAR GE 

Amateur Radio of Rochester 
1185 SC OTTSVILLE RD.. R OC HESTER. NE W YOR K 14624 

A51 

I 
The Lightweight Champ. 

only 

$79.95 

Kantronics 8040-B Receiver 

The 8040-B is a versatile CW receiver at a 
modest price! This battery-powered unit makes a 
great camping and vacationing rig. 

Prospective hams can copy real QS0s with a 
reasonable investment. Watch for our companion 
transmitter, available soon! 

Coverage runs from 3.650 to 3.760 MHz, and 
7.050 to 7.150 MHz Write us for more details! 

U K ANTRONICS 
K13 

Telephone 913 842 7745 

Lawrence Kansas 66044 

The Lightweight Champs. 

1202 East 23rd Sr 

PEOPLE 

BUY 

Model 43: $120 
CC-1 Leather Case $2̀ 
Elements: $36 to $42 

11 1110 111'1. 111 florid°. Georgia mid Louisiana. 

We have regular Bird customers in Texas, Alaska, 
Minnesota and dozens of other states as well as 
Washington. They come to us because they know we 
have a gigantic stock of Bird and that we ship the same 
day and that we prepay Bird orders over $145. Add to 
this the fact that we are the oldest and largest Amateur 
store in the Pacific Northwest and you get a glimpse of 
why we're so popular — 

AMATEUR RADIO SUPPLY 
SEATTLE A55 

621313th Ave. So., 98108 (206) 767-3222 
Washington Residents: To order, CALL TOLL-FREE 1-800-562-8326. 

ARRL HUDSON DIVISION CONVENTION 

PLAYBOY RESORT & COUNTRY CLUB 
AT GREAT GORGE 

McAFEE, NEW JERSEY 
SPONSORED BY THE HUDSON AMATEUR RADIO COUNCIL INC 

NOVEMBER 10, 11, 12, 1978 
sPE.cIAL PROGRAM FRIDAY NIGHT 

EXHIBITS --- LECTURES --- FORUMS --- FLEA MARKET 

FREE PARKING --- COME FOR THE DAY OR THE WEEKEN1 

LOW ROOM RATES --- INDOOR POOL --- FAMILY FUN 

ATTEND THE SATURDAY NIGHT BANQUET AND ENJOY 

RON SWOBODA WA2HVM AND JEAN SHEPHERD K2ORS 

4.1.0 
esiot 

ADDITIONAL INFORMATION CAN BE OBTAINED FROM: HANK WENER WB2ALly 

CHAIRMAN, BY WRITING TO HIM AT 53 SHE RRARD STREET. EAST HILLS. N. Y. 115/ / 

FLEA MARKET INFORMATION:  Write to Peter Karpak, 23 Rowland Avenue , 
Clifton, N.J.  07012. Please enclose a large S.A.S.E..You can call Pete 

nights at 201 779-4590 or Dave Rettig, days at 201 354-1600. 

USE COUPON  (OR FACSIMILE) TO ORDER REGISTRATION AND BANQUET TICKETS 
—  ---.—_ _— 

TO  NANcY ISEARO INA2GAC 
p 0 BOx 201 
°RONA, NEIN YORK  10463 

HERE IS My LARGE SASE  PLEASE SEND 

BEGISTRA MONISI AT 5.3 SO - 

MC CHECK TO "HUDSON Div ISIoN CONVENTION • FON S  IS ENCLOSED 
THE N•MES ARO CALL SIGNS OF ANTI FOR THOSE WHO WILL 

BE USING THESE BANOUET TICKETS ARE ATTACHED 

NAME  CALL 

ADDRESS   

BANOUET TICKET'S, AT 515 Mt •   CITY   STATE   ZIP 
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now 
125! 

the all new 2 meter VHF 
amplifier from Westcom. 

• An add-on unit, no internal connections or adjustments required 
to associated equipment • Standard Amplifier Models operate FM. 
Linear Models operate all modes: SSB, FM, AM, RTTY, CW, etc. 
• "Microstrip" design provides high stability and optimum perfor-
mance over wide bandwidth • Factory adjusted, no tuning required. 
• Mobile mounting bracket included • RF sensing T/R switching, 
adjustable dropout delay • Remote keying capability • Thermally 
coupled biasing • Reverse Voltage protected and fused • Conser-
vatively rated with oversized heat sink • Red LED indicators for 

monitoring DC and RF • Ninety day material and workmanship 
warranty 

MODEL 
NO. 

INPUT 
POWER 
twatta) 

MINIMUM  MAXIMUM  PRICE 
OUTPUT W. CURRENT 
at max Input) 13.8 VDC 

FM Mods 144.149 MHz 
2M 15x90  5-15  90 
2M 25x125  1025  125 

All Mode Lunizanzed 

144.149 MHz 
2M 15490L  215  90 
2M 25x1251  5-25  125 

FM Maio 220-225 MHz 
1 3M 15x70  5-15 

;1 8 

11 
18 

70  10 

139 95 
169 95 

149.95 
179 95 

available 
soon 

•Linear, AM, CW, FM, SSD, RTTY Linear models work well with low power 
transmitters of 2-3 watts to yield 30-40 w output. size 4 1/8 x 5 112 x 2 5/8 

technical specifications and data subject to change without notice 

F NOT AVAILABLE FROM YOUR LOCAL DEALER, CONTACT: 

WEITCOM 
ENGINEERING 

1320 Grand Avenue 
California 92069 

San Marcos 
714 744-0728 

V/S*1 

1- TR-80 OWNERS 
NO W SEND 
MORSE CODE! 

• Level I & II   included 

• 4 or tbK 
• Asse mbled & tested PC board 
• All hard ware • co mplete instructions 

• 4 •  recallable messages 
• Keyboard buffer • you type ahead 
• Keyboard one•key speed change 
• Plugs on the TRS-SO port 
• No modifications to TRS-SO required 
• Keys solid state & grid block rigs 
• Sidetone included 
• Machine language progra m • not basic 

SEND PERFECT CW 

$39.95  m 'm ma. 

MICRO-KEYER 
sox K 

KINGSPORT, TN 37662 
M58 

CONNECTOR ASSORTMENT 

$25.00  $23.50 each 
three 

Includes: 5 - PL259, 5 -S0239, 5 - UGI75, 5 - UGI76, 
2 - PL258,  I • DM, I - M358, 2 - 64359, I - UG255, 
I - UG273, 2 - PL259P0,  I - 1021-20,  1 - Lightning 
Arrestor. 
Mast, Charge & you accPptPd /Send for Free Catalog 

COAKIT 
P.O. Box 10I-A Dumont, N. J. 07628 

Circle C2I on Reader Service Card 

MILITARY SURPLUS 
WANTED 

WE NEED: 

ARC-34, ARC-51BX, ARC-92, 
ARC-94, ARC-102, ARC-109, ARC-115, 
ARC-116, ARC-131, ARC-134, ARC-164, 
ARN-82, ARN-83, ARN-84, ARA-48, ARA-
50, APN-81, APN-133, APN-147, APX-64, 
APX-72, 618T, 4901-1, CU-1658A, CU-

1669A, 807A, GRC-106, URC-9. 

I.  

Top dollar paid or trade for new amateur 
gear. Write or phone Bill Slep, (704)524-

7519. Slep Electronics Company, Highway 
441, Otto, North Carolina 28763 
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M65 K 
S69.95 
KIT 

pcp TypE:Fi 4214 

PCP TIM I M E M 1110 1,115 Ike ,01 0115011.1 I . pteted pap' 

110 0111010015 0 0010C vvvvv * wed . 

Our 0111,401 salvia!, * peed ate  Sees111,01 I vvvvv , letelliple, 1 etclaer 

SEE POPULAR ELECTRONICS 

FEB ‘78 ISSUE! 

NU M rm. ". grebe NICK 0110111 0,0 * ctcre? aaaaaa 1.,, 4111 ',.• 
moan . fpnleed m 40.cles' Cam al* IS Niel te sake veetrahred 
SOP laces. Neal panel Pc41, ‘3050511 place..? decals I 411ter, 

Small Pkg. 6pcs 4 x 6 $5.49 
Med.Pkg. 4 pcs 6 x 9 $6.95 
Large Pkg. 3pcs 9 x12 $7.95 
0  1 

PO 101 5034 

PCP 01111111 mull 010011015 CO 

P26 111111111 01  5001 

k 

A M ATE U R 
TELE VISI O N 

O N 
4 39.25 M Hz 

INTERESTED ?ACTIVITY IS 
INCREASING EVERY WHERE 

YOU CAN GET ACTIVE IN YOUR 
AREA WITH OUR PRODUCTS - 

AM1B FSTV CONVERTER 
complete  $1$0.00 

AX1OB FSTV TRANSMITTER 
complete  $385.00 

CALL 812-336-4775,OR WRITE US, 
FOR COMPLETE DETAILS 

A PTR O N 
LABOR AT ORIES 
PO BOX 323  A6 
BLOOMINGTON,INDIANA,47401 

SEND-RECEIVE RTTY & CW 

II M65 A 
S99.95 
WIRED 

• Automatic send & receive, RTTY and CVN 

• Complete hardware and software package 
•Connects to your TEl User Port and the key head 

phone jacks of your rig 
• Ten message memories-2 5 5 char each 
• Keyboard buffer -allows typing ahead 

• Uses built-in ILL or external TU 
• Morse trainer-random 5 letter words 

• Includes hardware. cassette & manual 
• TRS-80 version available soon 

Write or call for detailed brochure 

ICRO IRONICS 
Dept. S. 

5943 Pioneer Rd. 
VISA  Hughson, CA 95326 

(209) 634-888E4 
California residents add t.  • d 

M48 

MESE 

JUST GETTING ON THE AIR? 

See Adirondack for 
El New Equipment 
El Used Gear 
El Friendly Advice 

Radio 
Supply 

185-191 West Main Street • P 0 Box 88 
Amsterdam. N Y 12010 Tel (518) :342-8350 
Just 5 minutes from N.Y. Thruway -- Exit 27 

Same day shipment. First line parts only Factory 
tested Guaranteed money back (Duality IC's and 

other components at factory prices. 

INTEGRATED CIRCUITS C114516  ,0 04. 
C045r6  'CC 

*4116  144520 
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12 015 . 
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„° IA MN  0 ,„„„.000,0 4 ,; 44,4  w 91302e 
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•• 1.117410  25 •••••,1  ••   75 00  
:22 L1,17470114  62 C.04 2  :  4C76  14  ogo ao 

01 Lop ..  , 0  C04011  Ile  0 04  3 01) 404 ., 2 1v51014 ter , .. .....-7 
2, C00„„„ „10  4,2' 0140  1 * 4. . 0 

' e• 011307  103 .̀...47 ' e•  0175  2 00 .....0 

,r ,01,10  22. 02000 , ' :  t;;.; ;«; ,.,,  ,. 1102513 
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Sinclair 31/2  Digit Multimeter 
Batt AC oper 1mV and 1NA resolution 

Resistance to 20 meg 1°. accuracy Small, 
portable completely assem in case 1 yr 
guarantee Best value ever'  $59.95 

Not a Cheap Clock Kit $14.95 
Includes everything except case 2-PC 
boards 6- 50" LED Displays 5314 clock 
chip transformer all components and lull 
instrucs Green and orange displays also 
avail Same kit vt/.80r displays. 521.95 

Digital Temperature Meter Kit 
Indoor and Outdoor Switches back and 
forth Beautiful 50 LED readouts Noth-
ing like a available Needs no additional 
parts for complete full operation Will 
measure  100 to - 200 F, tenths of a de 
gree air or liquid Very accurate  $39.95 
Beautiful hardwood case w  bezel $11.75 

NiCad Batt. Fixer/Charger Kit 
Opens shorted cells that wont hold a 
charge and then charges them up, all in 
one kit w,tull parts 8 instruc  $7.25 

RCA Cosmac VIP Kit 275.00 
Video computer with games and graphics 

'78 IC Update Master Manual 
1978 IC Update Master Manual $30.00 
Complete IC data selector 2175 pg Mas-
ter reference guide Over 42 000 cross 
references Free update service through 
1978 Domestic postage 53 50 Foreign 
56 00 Final 1977 Master closeout $15.00 

;:  r01'09  
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55,5  ...r.m.......C.0.1.  ! 'In  C..".07.0:::":..." 7: : .. 19005 70 

750  Sobual nee1004 044 I., mi4b0  Ps 40404 IS .1.0 
010 0 14;  .11 : ,...4064444....4 .044  7 95 a m. KY 

Weise ,. 4,0414 1 
I S  0 ' r'... 1,44  5219 00 

1 1  .1:1 1 71144"".',71 7'42110".."009411*:*??  1, ""„.44.." . : 1 17'7:5 

II2 a  M N" ..100406401 III 95 Imegers041010  1f1 CI 254 44 .0 00  3 50  
2, re . 0.,0•46. 004....041:1040.  W. .95  2,;11.54/9)..„ 04.„ ..,  3,.95 

Me an40040 GS 00 Ereaften *15  IN 600  12 0 
11111101.11..„,  'I U N 

10.0  CA 770 2 10 CC r25  )9 
0072 14  C.4 CA 30 1 CO 

CC 700 1 25 

new t.osmac uper  tr 
RCA CMOS expandable to 64K micro-
computer w HEX keypad input and video 
output for graphics Just turn on and 
start loading your program using the resi-
dent monitor on ROM. Pushbutton selec-
tion of all four CPU modes LED indicators 
of current CPU mode and four CPU states 
Single step op for program debug Built 
in pwr supply. 256 Bytes of RAM, audio 
amp 8 spkr Detailed assy man w'PC 
board 8 all parts fully socketed Comp 
Kit $106.95 High address display option 
8.95. Low address display option 9.95 
Custom hardwood cab  drilled front 
panel 19.75 Nicad Battery Backup Kit 
wall parts 4.95 Fully wired & tested in 
cabinet 151.70 1802 software club 10-
12 pg monthly Publication 12.00 per yr 

4K Elf Expansion Board Kit 
with Cassette I/F  $79.95 
Available on board options 1K super ROM 
'flonttor $19.95 Parallel I 0 port $7.95 
RS232 IF $3.50 TTV 20 ma IF $1.95 
S-100 Memory IF $4.50 
Tiny Basic for ANY 1802 System 
Cassette 810.00. On ROM Monitor $38.00. 
Super Elf owners 30°J, oft Object code 
listing or paper tape with manual $5.50. 

Oriainal ELF Kit Board $14.95 

PROM Eraser 
Ultraviolet assembled  549 95 

Video Modulator Kit  $8.95 
Convert your TV set into a high quality 
monitor without affecting normal usage 
Complete kit with full instructions 

60 Hz Crystal Time Base 
Kit $4.40 Converts digital clocks 
from AC line frequency to crystal time 
base Outstanding accuracy Kit includes' 
PC board. MM5369. crystal resistors. 
camotors and trimmer 

Clock Calendar Kit  $23.95 
C17015 direct drive chip displays date 
an] time on 6 LEOS with AM-PM indi-
ca or Alarm doze feature includes buZ-
zei Complete with all parts, power supply 
and instructions less case 

2.5 MHz Frequency Counter 
Kit Complete kit less case  $37.50 

30 MHz Frequency Counter 
Kit Complete kit less Case  $47.75 
Prescaler Kit to 350 MHz  519.95 

Stopwatch Kit  $26.95 
Fi.ii six digit battery operated 2-5 volts 
3 2768 MHz crystal accuracy Times to 
59 min , 59 sec . 99 1,100 sec Times std, 
Wit and Taylor 7205 chip, all compo-
nr nts minus case Full instruc 

Auto Clock Kit  $15.95 
DC clock with 4- 50 displays Uses 
National MA-1012 module with alarm 
ortion Includes light dimmer crystal 
tinebase PC boards Fully regulated, 
cc mp instructs Add $3 95 for beautiful 
dark gray case Best value anywhere 

TERMS $5 00 mm. order U.S. Funds Calif residents add 6% tax FREE Send for your copy of our NEW 1978 
BankAmericard and Master Charge accepted.  GUEST CATALOG Include 28, stamp 
Shipping charges will be added on charge cards. 

233 



VARIABLE POWER SUPPLY KIT $11-a5 
•  Continuously Variable from 2V to over 15V 
• Short-Circuit Proof 
• Typical Regulation of 0.1% 
•  Electronic Current Limiting at 300mA 
•  Very Low Output Ripple 
•  Fiberglass PC Board Mounts All Components 
• Assemble in about One Hour 
•  Makes a Great Bench or Lab Power Supply 
•  Includes All Components except Case and Meters 

ADD  $1.25 FOR POSTAGE/HANDLING  

SPECIALS-THIS MONTH ONLY 
11114A  Gmfmaim11 Dodo 60V 10mA  10391 
14270  Getamaiffm Diode 100 200116  431 
11914  Sslicsil 0349 7030 lOrn A  25/1 

1145263  Hot Cann, Diode 11112830 eto /  11. 19 
111  Nowt Vermtor I-OW Du, it 43 34H0 

143.15 Circuits included wol. F71  31 DO 
DIODE GRAB BAG -Mused zenert feclifier, etc  5011 

214706 
211111 
2112609 
202920 
1113904 

234122 
214411690 
214111111 
E111 
01971 

NIX HO Speed Switch 750. 
UHF Truninor OsvAmp up 9 EGO, 

Channel RI T Amplifsei 2500. mhos 
141114 Dual Tranhnor 3rnV Match 215 
NW, A , Sentch 100 40V 20004 

131 OF A mphlser & Swnch 
N Ch•nnel Audio 1E1 Super low None 
150 Volt 1.19a Tryon-tor ler Mawr 
Channel FE T VHF IF Amp 
ChannH FIT HO Speed U900 40 

1.110  I OGIC PROBE krt TTL, CMOS, IN. 
Machined case includ3 -X  me mbly 

SEND FOR ADVA'S NE W 1979 CATALOG 

NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 254 STAMP. 

All 
411 

fl 00 
295 
811 

311 
2331 
/31 
3/1 
331 

1.1430114 
LM3091( 
117171( 
L111311014 
1E5654 

LM723C1 
1.34741 
2102 
214001 
C93011,0 
CA30214 

CA 3075F 
0C4511 
1455560 
N55511V 
1034 

I ow, Int Current Op Amp Super 701  U M 

5 Volt Raoul ,'  TO 3  .04 
40.313110 Voltwe Regulator  2 379  3,64 
2 VIM Audio Power Arnold.,  DIP  14 

Ph , 10,4.4 tool  DIP  .94 

Precwon Volt,. Raoul ,'  DIP 
Duel 741 Componsated Op Amp  DIP 
1024 Bit Sta , RAM 11074 si 11  DIP 
FET Input Op Amp 1,9E 536 ..11710 
4 ranustor Array 0 vlinaton 
F IF Amplifier DC 0 12014112 

FIA IF Amp/Limner, Druntor  DIP  1.45 
awl HO Coin Op Amp  m011  3/11 

Precision Fan Op Amp  n.D1/  231 
Dual Hi Gem Op Amp Comp  rn1311  1/11 
Function Genuator3VCO earth 011.110  03 75 

vsi 
241 
11.76 
1.16 
II 
1.45 

07 05 

OTHER ADVA KITS: 

LOGIC PROBE III the w  010: t  HI, HAM, and most MOO CoI 
6011 0 pnteofion ogs00 0°15139 reeerma aryl nuervoltaw Drawl Only 9 fr. rnA from cfrufn 
uncut 1•1, Doei LED 191 .011 Complete In nclustes cm awl clip leade  ONLY 0716 

FIXED REGULATED POWER SUPPLY 1010.-Shortcwoot proof re101 therrnol current 
wninea Coen.0 ow orst fypeoal regulations of 05% am, 335 OW for most Hecoonsc 
moncts Asanael• No 5V • 61:0mA, IV • 51:10mA, BV • 50034. 17V • 400041. 150 • 
300mA Sputa volt . aeon ordeong  M N.. 

lhese easy to memlne  nylons ell components, owsplote detolof snonc/sont end plated 
fiberglass PC how. Power 039,6, 401 , wow .001, 40 00 00 rnewra Ade II 75 on kr, for 
oostew owl harylfiny 

t MAIL NO W FREE DATA SHEETS tut . . *nth mann (1.00.01,00000,0 44 f REE 014 
REQUEST 741 Op Arnp *05 rimy pr. 01 SS or root,- 149 Cho, Op Amp et nun 1100 
PET., anther , order of 510o. inoro pownertad pe w to 12331 78.0ne free Ron, rar orcler 
01041 TODAY Alf stems wawa 00 prw ula and pros wasp0, II clump on ,. no,. 
All Norma. now aophas ODITA -10094 fonctsonsally 9•1•41 
WRITE POP FREE CAT•4013 471 0114. , row. 700 wohnonchow , catron In Hock 
Son. ?SI 11a4,21 
TERMS  Sone row6 ar roomy ow. IUS M1,01 wth 001/90 Add 5% postage ... US, 
Cana, and 04. 000 SI 00 handl , etwow on orders under III Calif ...no add Ms Ialot 
te• Fortson ordes• mkt 10% pm, . COD order, add SI 00 39,3 door.. 

LM318CN 
LM318D 
LM339N 
LM380N 8 

NE567V 
XR567CP 
LM723CN 
LM747CN 

SAD1024 

MORE SPECIALS:  10. 
RC4 19513N .15V 0 50mA VOLTAGE REGULATOR IC  Very may 1p 

use Makes a neat Highly Regulated • 15V Supply for OP AMP',, ete. 
Requires only unregulated DC  118-30V1 and 2 bypass capacitors. 
With Data Sheet and Schematics 8 pin mDIP  $1 25 

R C4136 Quad 701 Low Noise Op Amp inDIP  SO 95 

LM1304 FM Multiplex Stereo Dernodul0tor DIP  099 

LM2111 FM IF Subsystem IF Amp, Del., Limiter/ DIP  0.99 

7006263 Hot Carrier Diode 0 4V 0 lmA 0.106 DO-35 

2ENERS-Specrly Voltage 13. 3 9, 4 3, 5.1. 8.8, 8.2  41:10mW 4/01.00 
9 I 10 17 15 16 18 20 22 24, 27 or 33V 1• 10%1  1 Watt 3/91.00 

•MONEY BACK GUARANTEE 
• ALL TESTED AND GUARANTEED 

ELECTRONICS 
BOX 4181 GB,  WOODSIDE, CA 94062 
Tel (415) 328-1500 

FREE 
IC or FE T's WI T H 

$5 & $1 0 O R DE RS 

D AT A SHEE TS 

WIT H M A N Y ITE MS 

DIODES  , TRANSISTORS TRANSISTORS !TRANSISTORS , 1 INF A R IC', 

ZENERS 1  3006  103 1. 714011  1/S1;245631  2 V 11•114411 6 61 10 
RECTIFIERS  29711  74 2114012  M 75 35610  191 sk13417 5  111 

1141111.   ;1199713 .  I 4,9 7.. 2W11 721  331 CP643  14 CIO 1014177 5  1 21 
11410  2,  331.1350.  65 00 101401 12  1 70 
N413 9  2111610  M 3 2111124  Ail 11651  S4 00 1 014413 15  1 29 
WIN  "" 791711  21 2164741  6331 1100  4 SI 101401 74  13 
11744 te  211110  34 714741  6/11 I'll 1351 1137511.  SS 
14/51  1911190  SI 2114211  4/1 III?  311 191771/  254 
9914 . 16331 242111  24 7164274  5311 113  1311 1911011  1 211 

794382  34 /9 911107 mt.  NISSSV•  211 111112 14  .., 7112222  6/31 
11174  "'"' 712227A  5/1 794103  21 0 ,04  "' /105511  10 10 
113164  WV 21121101  S/S1 79413  51 . MPF 117  VII 1,41101401  21 
1135111  141 7112010 14  . 3416041  231 01541/1  331 1.910131  79 
164011•  1241 21171111  214391  SI 1E10(11  4391 1172111  7.11 
114412  10/01 211/116  0624 34191  SO 90 511002  431 1.11713N.  111 
WN W  12/11 211211111A  14 794416  1 It 11 301  431 1173111  11 NI 
144114  1233I 21121117.  5391 293144  fal 10 442302  431 1174100  311 
114016  11/111 2/2553  SI SO 264151 to   1E5001 to  3,  1.111141C11 . 411 
14101  1111 213513  1311 294161  501083  '.  L61741E1114  34 
N M/  1131 2113164  4O1I 28416 11  2/11 01 0019  43 10 111617C11  II 
164143  16/11 213616 to   1 %%%%% E  241 11573 to   /WO DIP  35 

1114161.  2131 09301  '' 794111  12.61 11176  -.' 14101 DIP  1 00 
164371,0   ! 1113131  8/11 1114111  SI 

164372  "'"' ' 01131311  1/11 294945  /al ?.A.L IC...,, 111"119 1:43.04:11.7  01 i010/5 
114464  15.11 30141  531 2115011  431 .' 
161/211 .  ,  33547  Ail 35011  431  " 01.14n1201.1'1091  8140,,  
114713  ' " 2113443  vs, 35111 9  314741111  111 

.,.. 9  1113644  4/17 785115  "  s'''"'""  " 23001  1 15 
11: 01 " 02311  '''' . 1113144  4,11:235111  6/S1 

101.11.3691.1 to   :12:1111511   11174  1:231,0;1  , :".  ..,:: I., ,C A: .1300.141.4,5 ,,II I, SMI: 

VARACTORS  783511 9  IA1307591  1 45 . 295111  15 00 01:1144%5:  1., CA1016.  52 

1319005  55 11151 3 te 
INS 141  "' 2799 33118"71  110 In0 I/9951217 00 

M Th.0,  85 21313  70 35101  2 SI LINEAR 1C9  14/4154713  2 SO 
07 433114  12 2111111  40 35393  SI 50 14/10014  00 11 0/41150N.  I 21 
Mlle .  2111156  /5 33417  1 90 10101611  .27 11411110.  275 
80137  ... 2113101 9. , .. 195453  1 SI 11110/11  2? 154426008  200 
1111120 to  . 213106  " •• 713450  ST 10 /016411 11 0/4551011  SS 
11111134  ... 191119  19 00 195414  1 SI 101060  NI , 655585, II 
11111114 is  .. 7113122  5 CM 211316  1 SI 101119  AN 1155610  SO 
IIVIIII  %. 1111954  720 33541  SI 00 1 91701 1  116 ,A711SUE  I 26 
1107701 is  .. 493151  I 15 295544  250 013258 13 IN O M DIP'  316 
141/205  .. 21139/0  104 295541  12 00 193701015 IN 04175417  It 

4111  *SUPER SPECIALS:  • 
11434  Germanium Diode 
100914  100V1OrnA Diode 

1004001 50V/1A ROctifiec 
1004154 30V 100914 
RR 1 50V  &RN@ Rec 

2402222  NPN Transistor 

2002907 PNP Transistor 
2003055 Power %due 10A 
2003904 NPN Amp/Sw . 100 

2003906 PNP Amp 'Sw . 100 

CP650 Power FET ',A mp 

10/S1 

20 31 

15/S1 

25/S1 
431 

6/S1 

8/51 

00 75 

6/51 

6/S1 

$5 

FSA2501 M Diode Array 

MPF 102 2006111. RF Atop 
40813 MOSE( T RF Amp 

LM324 Owed 741 Op Amp 
L61376 Pos Volt Rieg m1316 
100555  mDIP 

LIM723 2 37V Reg DIP 

LA1741 Comp Op Amp mDIP 

LM1458 Dual 701 mDIP 
CA3086 5 Trans Array DIP 
RCA29 Pwr Xistor IA 30W 

8F391 OF Power Amp Transistor 10 25W 0 3.30MHe TO 3 

555% Timer lot lhr Different ',moot from 555 lw/data/ 
RC4194TK Dual Tracking Regulator • 0.2 to 30V U 20OrnA 10 66 

FIC4195T K Dual Track ong Regulator • 15V as 10OrnA ITO 661 
8038 Waveforrn Generator  " Wave With Circuits & Deta 

2/$1 

3/51 

31.75 
94 
.55 

.38 

3/S1 

8/51 

331 

82 

70 

15 00 
3/01 

$2 50 

12 25 

03 75 

NE W SPECIALS 
High Speed Op Amp 50V/0.s ruDIP 
High Speed Op Amp 50V/o DIP 
Quad Comparator Single or Dual Supply 
VAN Audio Power Amplifier 8-22V 

Tone Decoder (Pa) 0.01Hz to 500kHz 
Tone Decoder (PLU 0.01Hz to 500 kHz 
Precision Voltage Regulator 2-37V DIP 
Dual 741 Compensated Op Amp 

Dual 512 Stage 110241 Audio Delay Line 
"Bucket Brigade- Appl. Data included 

XR2206CP  Function Generator with applic. data 
XR2242CP  Long-Range Precision Timer ps to days 
1 YEAR TIMER Kit-2 XR2242's and Applic. Note 

LM2901N  Quad Comparator +5V or 2 to 36VDC 
CA3018A  4-Transistor Array/Darlington 
CA3028A  RF/IF Amplifier DC to 120MHz 
RC4558  Dual High Gain Op Amp mDIP 

SPACER Kit - 4 ea of 5 assorted size spacers 

• 15 VOLT Regulated Power Supply Kit-Easy assembly, 
5mV regulation, 100mA, fully protected. 
Includes all components and hardware, 
no PCB or case-Add S1.50 for shipping 

S0.94 
90 
.79 
90 

.99 

.99 
3/S1 
2/S1 

S18.95 
4.40 
1.50 
3.00 

S1.20 
.99 
1.25 
3/S1 

1N270  Germanium Diode 80V 200mA 
1N823  Temp Comp Reference 

6.2V • 5% • .005%/ C 
1N914  Silicon Diode 100V 10mA 
1N3044  100V Zener 1W-Better than an 0133 
1N3045  110V Zener 1W-Better than an 0B2/0 C3 
1N3071  200V 100mA Switching Diode 40ns 

2N2915 
2N3819M 
2N4020 
2N4445 

2N5394E 
2N5912 
2N6028 
2N6449 

NPN Dual Transistor 3mV Match .100 
N Channel RF FET 100MHz Amp 
PNP Dual Transistor 5mV Match .250 
N-Channel FET 5 2 Switch 

Ultra-Low Noise J-FET Audio Amp 
Dual J•FET RF Dif Amp to 800MHz 
Programmable Unijunction Transistor 
300 Volt N•Channel J-FET Amp/Sw 

CP640  Broadband FET RF Amp 140dB 
Dyn Range 

S1.00  E304  N-Channel RF FET 3.8dB NF @ 400MH z 
MPSA12  NPN Darlington Transistor . 20,000 
TIS88  N Channel FET 400MHz RF Amp 

RESISTOR Kit-150 pcs '4W, 20 most common values, 
S13.95  individually packaged, 5 to 20 pcs each . 

PC BOARD Mounting Kit-8 ea spacer, screw, nut 
and washer-32 pcs total. 

SEND FOR ADVA'S NE W 1979 CATALOG 

NEARLY 1000 SE MICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 250 STAMP. 

ADVA 
A24 

ELECTRONICS 

4/S1 

S0.60 
25/S1 
.75 
.75 
.30 

S1.95 
.35 
5.00 
3.50 

S1.25 
2.90 
.45 
2.00 

S4.50 
.50 
.75 
.60 

S4.95 

Si 00 

BOX 4181 GB 

WOODSIDE, CA 94062 

Tel.(415) 328-1500 
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ELECTRONICS 

A sensational Factory Surplus Purchase! A goldrnine of 
parts and semiconductors 1500 in stock , Schematic 
included )5 lb I 037HP099 

T. M. 

3E. 

WITH EACH ORDER OF S10.00 OR MORE 

(one  gOt per order) our fa mous M AGIC 

SOUND SWITCH  Request No. 

037SU210. 12 oz.) 

-PAK 

"BOXES & BAGS" OF THE FINEST PARTS AT 

WONDERFUL SAVINGS! 

037PT339  1 lb of single sided CU clad epoxy PC 
pc board 11 lb.)   £295 

037PT338  1 lb of double sided CU clad epoxy PC 
board II lb.)  $2.95 

0370P263  5 asst optical lenses 12 oz.)   $1.98 

037M5391  10 "fly spec" micro thermistors11 oz,IS3.99 

037P7003  50 mst disc capacitors 13 oz.)   $1.99 

037PT097  5 lb electronic surprise box 15 lb.)  $2,95 

037PT043  200 asst terminal lugs 15 oz.)  S2  49 

037PT048  275 selected sheet metal screws 1111,1/2.95 

037P7056  50 3/8-32 volume control nuts 11 lb.) $1.99 

037PT110  2 lb of self tap screws 12 lb.)  $2 89 

037PTIO0  2 lb of mixed hardware 12 lb./   $2.95 

037PTIO9  2 lb of asst. steel washers 1? lb.)    $1.99 

037PTIO1  2 lb. of asst. machine nuts & screws 
12 lb.)  $2.89 

037MS390  10 mini bead thermistors 13 oz.)  $2.99 

037PT166  10 asst. thermostors 12 oz.)  $1.99 

fill Sill QC-04 CD-4 
FOUR-CHANNEL 
QUAD RECORD 
DEMODULATOR! 

ELECTRET SHOTGUN 
MICROPHONE! 

5 95 
19 INCHES LONG) 

$9.95 ea./3 lots 
18.95 es./100 lots 

Amazing Directional Characteristics-very 
similar tO Studio models selling for 5 times 
our low price , 20-20,000 Hz, 600 ohms 
This is a professional mike. designed for TV 
studio use Superb, carefully selected elec-
tret cartridge powered by 1 5V pencell sol-
ves all requirements of sharp directivity, 
wide respOnse, startling sensitivity even a 
50 feet! With windscreen, cable, stand 
clamp, 12 lb  037MP112 

S UR P U *  ' 

No. 52, 53  FACTORY RECONDI 
TIONED  LIKE NEW! 100 ohm 
carbon mike  200 ohm headset Use 

0 1 1.6  

to build 'hands free" intercoms for 
industrial applications (1 lb.) 
037PH017 

Giant 22" transparent plastic "drab,  Use  ti• 
onstruct long dis•ance Parabolic micro 
phones, sound corcentrators and propirruis 
E xclusive design provides hiph peon and aoditi 
capture capability High front to bock ratio 
rinnoriirrinn ideas included 14 lb ) 
037MP233 

TELEPHONE KEYBOARD SPECIAL! 

95 

Similar to Western 
Electri - Matrix Encoded. 

SEPTEMBER SPECIAL! Nice, non-
tactile pal action EKactly as pic-
tured Te minated fcr PC board 
mount or wire wrap, 3" x T.". Use 
to build etcoders, decoders. dialers. 
computer entry systems, electronic 
locks. control keybosrds, etc. (3 oz.) 
0375W251 

A FUN ITEM! as removed from 
t,:pve service CIsan err ii' 9 

wire ear ua and Co.. C lvi' a 

super  conversation piece F  .1. 071V 

or office Sr- ideal elf In. a l"er''' 
iin infirm-bons  76 ib 

037PH014 

6" x 4" COPPER CLAD 
EPDXY BOARDS! 

SEPTEMBER SPECIAL) Beau-
tiful quality EPDXY, neatly cut 
lust right for etching those pro 
jeCt boards Single side 12 oz 
037PC034 

3/326.95 

NICE 7 INCH, 6VCC ALARM BELL! 

5 Etztm 
Brand new factory surplus  manufactured 
by "Knigh t Watch Systems". Rugged for 
alarm app 'cations. Operates on 6 VDC 
3A. A real beauty, 12% lb./ 037HM167. 

Semiconductor 

POPULAR SINGLE-HOLE 
MOUNT SO-239 SOCKET 4 SPECIAL PURCHASE ( 

12 uz  037MS027. o r o j i 

10/35.95 

LI;W&kNI;IN 
MIKE CONNECTORS! 

SEPTEMBER SPECIAL! 

037MS337 
037MS251  3P female IA3F113 Oz  $1.69 

3P male IA3MM 3 oz 1  S1.49 

6500 
inssockt SURPLUS SALE! 

16-PIN IC SOCKETS! 

SPECIAL OF THE MONTH , Short "spring 
claw- pins for PC board mount High profile 
(Berg No 6). Brand new factory surplus 
11 oz I 037JK155 

24 HOUR- 7 DAY-A-WEEK TELEPHONE ORDER SERVICE ) 
Call in your chargecard orders at low weekend and evening 
rates: DIAL: 1-518-561-8700. 

E31 1 DEALER INQUIRIES 
INVITED 

SPECIAL PURCHASE OF "EXCESS INVENTORY"-
PRIME DEVICES - NO REJECTS OR "OFF SPEC" 
MATERIAL! 

037oft 156  RCA CD4013 CMOS 11 Oz.) ..39c, 10/53.59 

03705169 

037DSI68 

037DR155 

037DR061 

037DS173 

037DS172 

0371DS171 

037E/S170 

0370S090 

RCA 40374 des heat sink 13 oz.) 
 91.39. 10/510.88 

RCA 40536 aw heat sink 13 oz 
 $1.29,  10/S9.95 

DIALIGHT 521 1186 micro LED  II Oz I 
 19c, 1041.79, 100315.95 

485X106 par tching transistor 11 no I 
 41.89,10/315.88 

T.I. GA 1742 transistor 11 oz 
 69c. 10/55.95, 100/$49.96 

T.1. 29694 ICAI 344) transistor 11 oz 
 69c, 10/35.95, 100/349.95 

25A6738 power transistor 11 oz 
69c, 10/39.95 

2C5121 3C power transistor 11 oz I 
 69c, 1035.95 

2NI69 Germanium PNP 11 oz I 
69c, 10/35.95 

037DR934  2N2415 transistor 1 oz.) 
 69c, 10/3595 

FREE  x 'nag 
SURPLUS la W I. 
CATALOG! 

No. AA catalog Packed with 

electronic bargains and unusual 
ite ms , Write or circle the in 
for mation card nu mber below 

T. M 

LIQUIDATORS OF EXCESS 

ELECTRONIC INVENTORIES 

Rush Your Order Today  ETCO ELECTRONICS CORP. U.S.A. 
North Country Shopping Center, 
Route No. 9, Plattsburgh, N.Y. 12901. 

MERCHANDISE SUBJECT TO PRIOR SALE. Full remittance with each order. please. Money Order, Cert 
'fled check, BANKAMERICARD, VISA. MASTERCHARGE or CHARGE X. Add 15% for UPS (or postage) 

and handling we refund excess). Please try to bring your order total to $10 or more. Worldwide export or-
ders solicited. Open account to Government agencies, schools, institutions and triple "A" rated industrial & 
commercial accounts. Special quotes for quantities N.Y. state residents: add 7% sales tag. 
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1•40" Frequency 
Counter 

$ 89.95 kit 
You've requested it, and now it's here! The CT-50 frequency 

counter kit has more features than counters selling for twice the 
price. Measuring frequency is now as easy as pushing a button, the 
CT-50 will automatically place the decimal point in all Modes, giving 

you quick, reliable readings. Want to use the CT -50 mobile? No 

problem, it runs equally as well on 12 V dc as it does on 110 V ac. 
Want super accuracy? The CT 50 uses the popular TV color burst 
freq. of 3.579545 MHz for time base. Tap off a color TV with our 
adapter and get ultra accuracy - .001 ppm! The CT-50 offers 
professional quality at the unheard of price of $89.95. Order yours 

today! 
CT-50, 60 MHz counter kit   
CT-50 WT, 60 MHz counter, wired and tested 
CT-600, 600 MHz prescaler option for CT 50, add 

$ 89.95 
  159.95 

  29.95 

M US A 

UTILIZES NEW MOS-LSI CIRCUITRY 

SPECIFICATIONS 
Sensitivity: less than 25 my. 
Frequency range: 5 Hz to 60 MHz, typically 65 MHz 

Gatetime: 1 second, 1/10 second, with automatic decimal 
point positioning on both direct and prescale 
Display: 8 digit red LED .4" height 
Accuracy: 2.0 ppm, .001 pp m with TV time base! 
Input: BNC, 1 megoh m direct, 50 Ohm with prescale option 

Power: 110 V ac 5 Watts or 12 V dc (§) 1 Amp 
Size: Approx. 6" x 4" x 2", high quality aluminu m case 

Color burst adapter for 001 ppm accuracy 

CB-1, kit   S14 95 

CLOCK KIT 
6 digit 12/24 hour 

Want  a clock  that 
looks good enough for your 

living room? Forget the com-
petitor's  kludges and try one of 

ours!  Features:  ju mbo .4"  digits, 
Polaroid lens filter, extruded aluminum 

case available in 5 colors, quality PC boards 
and super instructions. All parts are included, no 
extras to buy. Fully guaranteed. One to two hour. 
assembly time. Colors: silver, gold, black, bronze, 
blue (specify). 
Clock kit, DC-5   $22.95 
Alar m clock, DC-8, 12 hr only   24.95 
Mobile clock, DC-7   25.95 
Clock kit with 10 min ID timer, DC-10 .   25.95 
Asse mbled  and tested clocks  available,  add 
$10.00 

VIDEO TERMINAL 
KIT S149.95 

A cOrApect 5 • 10.rtch PC c•rd P r 'W WIt5 only an ASCII 

kat. . . sr. a TV let to become • canteen, ateractuce terra, . 
rur connect. . to your m.croproteesor asynchronous onterttr•  Its 

..eny features •r• brittle 5 volt a pp., crysta1 controlled sync and 
tun,d rates lup to 9600 baud', 2 pa ps of 32 chte rters by 16 Imam. 
,ead to r.d from mernor , co mputer and keyboard operated cutter 

•nd  p pe  control.  putty  error cha py  and  pontr p p er . 
.n.t abtat an. full 64 character ASCII cbtpl at, 13.ock top.  Th., 

.u ,10, ev..../c0A VAtOr control, hack spar es, 'a ward opac•t. 

Heal, rev kne Pads, ho me. returns cursor  Also clears pa p. clears 

to end of lute, se w . pe p I or 2, reeds from or to me mory  The 

fed 'pou r 5 cats at 111711.1101.  nt 900  • and outputs st•rul ad 75 
ohrn 1.01.1POVIO V.00 

103216 Pot 
03216, Asse mbed pat fated 

vD 1. V aeo to PE Modui vor 

SI P 95 

239 95 
6 95 

TONE DECODER KIT 
A co mplete tone decoder on a single PC Board 
Features  400.5000 H: adjustable frequency 
rang,. voltage regulation, 567 IC  Useful for 
touch-tone decoding, tone burst detection. FSK 
dernod, signaling. and many other uses Use 7 
for  12 button touchlone decoding. Runs on 5 
to 12 volts. 
Complete Kit, T13•1   54.95 

CHEAP CLOCK KIT  $8.95 PC Board 

DC -4 Features  Does nor  52.95 
• 6 digit .4" LED  include board  Transformer 

• 12 or 24 for mat  or transformer  Si 49 

CAR 
CLOCK 
KIT $27.95  4 1 1 1 1 

12 24 0  I2 V I AC  DC 
• o p Act a ., 11 motut a monthl 

• 6 turn . 4- LED „ pawn 
• E•sy. no polarity PI P . 

• °delay blanks rth 

Sc... mount. , d r ., 'included 

*Su.. Instruct.ons 
Co mplete It  DC It  521 95 

AUTO-DIMMER 
$2.50 

A utorn p.cany  rind, 

dupl a tutehtness ecc 

Fa DC I t Car 

SUPER SLEUTH A MPLIFIER 

A super-sensitive amplifier which will pick up a 
pin drop at  15 feetl Great for monitoring 
baby's  room or as a general purpose test 
amplifier. Full 2 watts of output, runs on 6 to 
12 volts, uses any type of mike. Requires 8-45 
ohm speaker. 
Complete Kit, BN-9  $4.95 

FM WIRELESS MIKE KIT 

Transmit up to 300' to any FM broadcast radio, 
uses any type of mike. Runs on 3 to 9 V. Type 
FM-2 has added super sensitive mike preamp. 
FM-1  $2.95 FM-2  $4.95 

600 MHz 

PRESCA LER NAP 
Extend  the range of  your 

counter to 600 MHz. Works with 
all counters. Less than 150. my 
sensitivity. Specify 1O or , 100 
Wired, tested, PS IB ... $59.95 
Kit, PS-1B   $44.95 

2 meter 
30 watt Power A mp 
The  famous RE class C power 

amp now available mail order! Four 
Watts in for 30 Watts out, 2 in for 15 
out, 1 in for 8 out, incredible value, 
complete with all parts, instructions 
and details on T R relay. Case not 
included. 
Complete Kit, PA -1   $22.95 

CALENDAR ALARM CLOCK 
Has every feature one could ever ask for 
Kit  includes  everything  except  case, 
band it into wall, station or even car , 
FEATURES: 
O6 Mutts. 5 High LED • 12/24 Hour For ma. 
• ca ., . sho p rno liiao • Sno ws button 
• True 24 Hour Aleern • 7001 ch p P as sit ,. 
• B arer y back up rith i,u,lt n on ch.11. 
tune P P 

Complete Kit, less case, 
0C-9  $34.95 

COLOR ORGAN/MUSIC LIGHTS 

See music come alive! 3 different lights flicker 
with music or voice. One light for lows, one for 
the mid-range and one for the highs. Each 
channel individually adjustable, and drives up 
to 300 watts. Great for parties, band music, 
nite clubs and more. 
Complete Kit, ML-1  $7.95 

LINEAR 
5314 Clock $2.95  555 $ .50 

74500 .35  556 .75 

745112  .75 566 1.49 

7447  .79  567  1.49 

7473  .35 1458  .50 
7475  .50 LED DRIVER 

7490A  .55 75491  .50 

74143 3.50  75492  .50 

REGULATOR 
78 MG  $1.49 

309k  .89 
309H 

340K 12 

7805 C 

7812  

7815 4,  

7818 

99 

.99 

.89 

.89 

.89 

89 

TRANSISTORS 
MRF •238 30W VHF 

NPN 2N3904 type 

PNP 2N3906 type 

NPN Power Tab 4ChN 

PNP Po wer Tab 40 W 

FET MPF 102 type 

UJT 2N2646 type 

2N3055 NPN Power 

$11.95 

10/$1.00 

10/51.00 

3/$1.00 
3/$1.00 

3/$2.00 

3/52.00 

.75 

LED BLINKY KIT 

A great attention getter which alternately 
flashes 2 Jumbo LEDs. Use for name badges, 
buttons, or warning type panel lights. Runs on 
3 to 9 volts. 
Complete Kit  $2.95 

DIODES 1K V,2.5A   531.00  100V,1A   1031 00 1N914A type 50/52.00 

LED DISPLAYS 
END 359  75 
END 510   1.25 

DL 707  1  25 
HP 7730  1  25 

Red Polaroid Filter .. 4.25 - X 1.125" 

741 OP-AMP SPECIAL 
Factory pri me mini dip with both 
Xerox and 741 part numbers 

10 for S2.00 

.59 

INfIlSRk RIR31111illiTS 
P.O. Box 4072 Rochester N Y 14610 

(71 6) 271-6487 

SOCKETS 
14 PIN 

16 PIN 

24 PIN 

40 PIN 

5/81 00 
531 00 
231.00 
332.00 

FERRITE BEADS 
with info and specs 

15/$1.00 

6 hole Balun Beads 

5/51.00 

TELEPHONE ORDERS 

WE LCOME 

r 
master charge L ==zzi 

at ,facti on 

guaranteed  or 
money  refunded. 

COD.  add  $1.00. 
Orders under 510 
add $75 NY resi• 
dents add 7% tax. 

Add 5% for postage, 
insurance.  and 
handling  Minimum 

order 56.00. 

PO WER SUPPL Y KIT 

,mplete thole regulated power supPhe Pro 
..des variable .15 volts at 200 mA and  volts 
.7 I Amp 50 m V load regulation good filtering 
incl small silt Kit less transformers Requires 
68 0 at 1 Amp and 18 to 30 VCT 
Complete Ott, P5.3i T   $6.95 

SIREN KIT 

Produces upward and downward wail char-
acteristic of police siren. 5 watts audio output, 
runs on 3-9 volts, uses 8-45 ohm speaker. 
Complete Kit, SM-3  $2.95 

DECADE COUNTER PARTS 

Includes  /490A, 7475, 7447, LED readout, 
cuirent limit resistors, and instructions on an 
easy to build low cost frequency counter. 
Kit of parts, DCU-1  $3.50 

R8 
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•Covers any 4 MHz bond 

•20 dB gain  •12 Vdc 

NE W FM/C W EXCITER KITS 
AT LAST! 6M, 2M,& 11/4M BUILD UP YOUR OWN GEAR FOR MODULAR 

STATIONS, REPEATERS, & CONTROL LINKS 
• Rated for Continuous Duty • Professional 
Sounding Audio  • Built-in Testing Aids 

150 Six Channel, 2W Exciter Kit for 2M, 6M, or 
220 MHz   $49.95 

FAMOUS HAMTRONICS PREAMPS 

let you hear the weak ones! 

Great for OSCAR, SSB, FM, ATV. Over 10,000 in 
use throughout the world on all types of receivers. 

P9 Kit  512.95 

P14 Wired $24.95 

Deluxe vhf model for app-
lications where space permits. 

• I-1/2 x 3" •Covers any 4 MHz band •12 Vdc 
•Ideal for OSCAR •Diode protection •20dB gain 

MODEL  RANGE 

P9-LO  26-88 MHz 
P9-HI  88-172 MHz 
P9-220  172-230 MHz 
PI4 Wired  Give exact band 

P8 Kit  510.95 
P16 Wired  521.95 

Miniature VHF model for 
tight spaces - size only 
1/2 x 2-3/8 inches. 

MODEL  RANGE 

P8-LO  20-83 MHz 
P8-HI  83-190 MHz 
P8-220  220-230 MHz 
P16 Wired  Give exact band 

P15 Kit  $1895 

P35 Wired $34.95 

*Covers any 6 MHz band in 
UHF range of 380-520 MHz 
•20 dB gain • Low noise 

YOU ASKED-HERE THEY ARE! 

VHF Linear PA's 

SSB TRANSMITTING CONVERTERS 
At a price you can afford 

Use inexpensive recycled 10 or /I meter ssb exciter on VHF bands! 

,.<11 

FEATURES:  Frequency Schemes Available: 
• Linear Converter for SSB, CW, FM, etc. 
•A fraction of the price of other units 
•2W p.e.p. output with 1 MW of drive 
•Use low power tap on exciter or attenuator pad 
•Easy to align with built-in test points 

XV2-( ) TRANSVERTER KIT  $59.95 

A25 Optional Cabinet for Xverter&PA $20 

XV2- 1  28-30 MHz =  50 - 52 MHz 
XV2-2  28-30 MHz = 220-222 MHz 
XV2-4  28-30 MHz = 144-146 MHz 
XV2-5  28-29 MHz = 145-146 MHz 
XV2-6  26-28 MHz = 144-146 MHz 

New VHF&UHF Converter Kits 
let you receive OSCAR signals and other exciting 

SSB, CW,& FM activity on your present HF receiver. 

MODEL 

C50 
C144 
C145 
C146 
C110 
C220 
Special 

either one 

-ONLY $34.95 
including crystal 

RF RANGE (MHZ) I-F RANGE 

50-52  28-30 
144-146  28-30 
145-147 (OSCAR)  28-30 
146-148  28-30 
Aircraft  28-30 
220 band  28-30 
Other i-f & rf ranges available 

MODEL 

C432-2 
C432-5 
C432-7 
C432-9 
Special 

R= RANGE (MHZ) I-F RANGE 

432-434  28-30 
435-437(OSCAR)  28-30 
427.25  61.25 
439.25  61.25 
Cther i-f & rf ranges available 

A9 Extruded Alum Case/Connectors  $12.95 

VHF UHF FM RCVR KITS 

* NEW GENERATION RECEIVERS 
* MORE SENSITIVE *MORE SELECTIVE (70 or 100 dB) 
* COMMERCIAL GRADE DESIGN 
* EASY TO ALIGN WITH BUILT-1N TEST CKTS 
* LOWER OVERALL COST THAN EVER BEFORE 

R70 6-channel VHF Receiver Kit for 2M, 6M, 10M, 
220 MHz, or cowl bands   $69.95 
Optional xtal filter for 100 dB adj chan  10.00 

1111011,11 
R90 UHF Receiver Kit for any 2 MHz segment of 
380-520 MHz band   $89.95 

*FREE 1978 CATALOG* 
NEW JUNE 1978 CAT. IS YOURS FOR THE ASKING! 

IT'S EASY TO ORDER! 
O CALL OR W2ITE N O W FOR FREE 
CATALOG OR TO PLACE ORDER! 

P HON E 7 1 6 -66 3-92 54.  (Answering 
service evening; and weekends for your con-
venience. Personal service 9-5 eastern time.) 

OUse credit card, c.o.d., check, m.o. 

O Add $2.00 !hipping & handling. 

IN CANADA, send to Ccmtec; 5605 Westlyke Ave; 
Montreal, Que 114W 2N3 or phone 514-482-2640. 
Add 38% to cover duty, tax, and exchange rate. 

ham ronws, inc. 
182-J Belmost Rd; Rochester, NY 74612 111 6 
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BILLET. IELECTIMINICS 
Box 19442E Dallas, TX. 75219 (214)823-3240 

MC3301P HOUSE # 
4 OP AMPS IN ONE PACKAGE USES 

SINGLE SUPPLY,  I 4 to  28VDC1 

INTERNALLY COMPENSATED SIMILAR 

TO MC3401. BUT HIGHER GAIN  49C 

MC1437P DUAL 709 OP AMP 
HIGH OPEN LOOP GAIN. LOW NOISE 14 
PIN DIP 

3/1.00 

MPF131 N-CHANNEL 
DUAL GATE MOSFET 

50C 

DESIGNED FOR AMPLIFIER AND 
MIXER APPLICATIONS TO 200 
MHZ  PLASTIC CASE  UNITS 
ARE HOUSE NUMBERED WITH 

SPECS. 

1N4148 DIODES 

LEADS  ARE  TARNISHED  BUT 
CLEAN UP EASILY THE BOSS SAYS 
"DUMP 'EM"  SO CHECK THIS 
PRICE, 

50/1.00  

: MC1351P FM-IF AMP IAND DISCRIMINATOR 
USED IN FM & TV SOUND 
CIRCUITS  REQUIRES MINI-

  MUM  EXTERNAL  COMPO-

NENTS  14 PIN DIP DIRECT • 
• REPLACEMENT  FOR  HEPC 
6060.  ECG  748  and  MANY 
OTHERS HOUSE a 

• WITH SPECS  50C 

IL-1 OPTO ISOLATORS 
BY  LITRONIX  6 PIN  DIP 
STANDARD  PINOUT  LED-
TRANSISTOR COMBINATION 
50C 
WHILE THEY LAST! 

HOUSE # PNP POWER 
TO-3 

150 WATTS 
BO VCEO 
10 AMPS 

IDENTICAL TO 2N3T90 

ALL COMPONENTS 100% 
GUARANTEED 

CA3011  WIDEBAND IF AMP w/specs 

2N3569  NPN EPDXY 1W 

741  OP AMP 8 PIN DIP 

723  VOLTAGE REG 14 PIN DIP 

MPS6530  NPN HOUSE a 

725  OP AMP LOW NOISE HOUSE # 

7815  15V IA REGULATOR HOUSE # 

LM340T-12  12V 1A VOLT REG w/specs 

TCA430  QUAD OSCILLATOR 1/specs 

2N4343  P CHANNEL J FET 

2N6111  PNP MED PWR 40W TO-220 

2N6028  PROGRAMMABLE  UNIJUNC-

TION w/specs 

TRIAC  200V 8A UNMARKED 

FND510 695 
COMMON ANODE READOUT 1/2 -
CHARACTER 
LIMIT 24 PER CUSTOMER! 

.nlIvells..15.1•41.0.101•16.0.1.911.0s 

LED'S  JUMBO  RED 5/.89 
GREEN 4/.89 

MEDIUM  RED .15  MINI 
GREEN .16  RED .10 
YELLOW .16 

1 5V 10-30 ma 

WARE ALARM KIT 
A fun E ASV kit to assemble that emits an ea 
piercing 10 watt dual tone scream. Resembles 
European siren sound Great for alarms or toys 
Operates from 5-I2VDC at up to 1 amp Iusiny 
12VDC•8 ohm speaker)  Over live thousand 
have been sold. All parts including PC board, 
lest speaker  ORDER WB.-02 

2.50  
mar 

Rem  

ttttttttttt 

91.0, pPett.c 

505 
6/1.00 
5/1.00 
505 
8/1.00 
995 
695 
755 
695 
4/1.00 
3/1.00 

3/1.00 

1.00 

LIMITIFO OTV 

C;71 7:71 

TO•minels 

9500 me...15V 

1 9 95 

ookisE ° 
LM3900 QUAD 
NORTON AMP 

WE  BOUGHT  A LARGE 
QUANTITY OF THESE HOUSE 
NUMBERED  PARTS  AT  A 
BARGAIN  PRICE  THAT 
ALLOWS US TO SELL THEM 
AT A LOW. LOW  395 

SMALL SKIRTED BLACK 
INSTRUMENT KNOB. 

FITS 

SHAFT WITH 
SET SCREW 

5/1.00 

MC1469R POSITIVE VOLTAGE 
REGULATOR 

AMP  COMPLETE  SPECS  AND 
APPLICATIONS SHOW HOW TO BUILD 
FIXED OR VARIABLE POWER SUPPLIES 
FROM 3 TO 30VDC DRIVE EXTERNAL 
SERIES PASS FOR CURRENT TO 20 
AMPS, 

1.25 EA. 
10/10.00 
HOUSE a 

INCANDESCENT PANEL 
LAMP 

WITH TINNERMAN NUT YOUR CHOICE 
OF RED, GREEN, YELLOW. WHITE 12-
24VDC  155 

POWER SUPPLY 
METERS 

OuaIav 3'h" meters for the P-514 0 15VDC & 
025A  Matched set, individualiv packaged 
NOT SURPLuSi  12 95/..t 

TIL312 COMMON 
ANODE E DOUT 

3  CHARACTER  SIZE  WITH 

PINOUT  .65  6/3.00 

MJ900 - MJ1000 
: COMPLIMENTARY PNP, NPN DARLING-/TON POWER TRANSISTORS. 8 AMPS 
WE SUPPLY A SCHEMATIC TO BUILD A 
HIGH POWER 135W) LOW DISTORTION 
AUDIO  AMP  WITH  ONLY  ONE 

: ADDITIONAL  TRANSISTOR AND A 
. DOZEN INEXPENSIVE COMPONENTS, 
• 
# TO-3 CASE STYLE BUY A PAIR FOR 

•  $3.00! • 
  141.0.1941.11.4.0.0 

FANTASTIC SOUND EFFECTS 
CHIP 

AVAILABLE ONLY FROM BULLET! 

THIS 28 PIN MARVEL CONTAINS A LOW 
FREQUENCY OSCILLATOR. VCO, NOISE 
OSCILLATOR. ONE SHOT. MIXER AND 
ENVELOPE CONTROL  WITH 8 PAGE 
MANUAL  5 to 9VDC  3.95 

CAPACITORS 

2200 MFD @ 16 VDC 
RADIAL 

3/1.00 
500 MFD @ 35VDC 

5/1.00 AXIAL 
220 MFD @ 25VDC 
7/1.00 AXIAL 
1 MFD @ 20VDC 
DISC CERAMIC 

Iv.- • N\ N 7  ULTRASONIC SENDER RECEIVER KIT US•02  • 

15/1.00 

TOTAL SECURITY! Caen. ..a my . . 3 nesonn 12.11,01i Sound seam rooks  ke • pn01 ..c1,, tle••̂ nut 

Sy  .01. Mal Os .0..1 510erate  Tr• Wn.11411 ono liocc ur un 5 nsod nun 6 .cnas u3 25 Mtn A so. Nato Snaking the 
boom coos. so outout to go •coy toot .11 ,nk vplotSO MA to TR, .  At., TR I AC. eR COmpiete doevro,cs ant proydad 

1110595 cn 1200C lame.. stedl end Ora,. 055 01.0 00 MA Use ito IVY . Mama IMITI. mannmo. enSameSm dam ° Pm.. 
automene dem Molls Mectranc re, ass111 and mem 

Oononal *any alMar end alarm Tdneout Coatn,,  395 
L COMELTTE KIT L ESE CASES  2150  ... .war o son!! up To 2001MA DC 

POWER SUPPLY KIT 
PS-14 

Better than 200MV load and line regulation 
Foldback Current Limiting 
Short Circuit Protected 
Thermal Shutdown 
Adjustable Current Limiting  n' 
Less than 1% ripple. 
15 amps 11.5 to 14.5V 
All parts supplied including heavy duty trans 
former 
Cluality plated fiberglass PC board. 

39.95  

ubIit POW! 
THE PS-I4 HIGH CURRENT POWER 
SUPPLY KIT HAS BEEN SELLING 
FOR 39.95 FOR OVER A YEAR. IN 
EXCESS OF ONE THOUSAND KITS 
HAVE BEEN SOLD AT THIS PRICE. 

OVERVOLTAGE PROTECTION KIT 
6.95 

Provides cheap insurance for your expensive equipment 
Trip voltage is adjustable from 3 to 30 volts. Overvoltage 
instantly fires a 25A SCR and shorts the output to protect 
equipment. Should be used on units that are fused. Di 
rectly compatible with the PS 12 and PS 14 All electron 
ice supplied Drilled and plated PC board. (Order OVP 11 

WE WOULD LIKE  TO GIVE OUR 
CUSTO MERS  A  CHANCE  TO 
PURCHASE THE KIT AT THIS PRICE 
BEFORE A SCHEDULED INCREASE 
TO 43.00 IN SEPTEMBER. 

MINI GRANDFATIER CLOCK KIT gj 
Complete Electronics, 

5 1 
Chimes the hour lie 3 times for 3 O'clock) 
Unique "swinging" LED pendulum  
Tick lock sound matches pendulum swing.  39.95 
Large 4 digit.5" LED readout 
All CMOS construction 

drilled and plated PC boards measure 4.5" x 6.5"  fU Complete electronics including transformer & speaker. 

r 
r 
4.1 
rj 
fti 

timer. Timebase included 1.01% accuracy) Because of the  A . 
many options and mounting considerations the case and 
switches are not included. Switches are standard type, 
Will fit inside standard aircraft instrument case.  Veli 

BEAUTIFUL SOLID WALNUT 
Custom case for above kit Over 9%" tap  19.95 

* NO C 0.D.'S  .1.11101111  

* SEND CHECK M.O. OR CHARGE CARD NO. 
* PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY 

✓ - 
L - 

* ADD 5% FOR SHIPPING 
* TX. RES. ADD 5% STATE SALES TAX 
* ORDERS OF $50. & OVER TAKE 10% DISCOUNT 
* FOREIGN ORDERS ADD 10% 

120% AIRMAIL) U S FUNDS ONLY 

MK-03A CLOCK/TIMER KIT 
Features 24 hour Zulu time and up to 24 hours of elapsed 
time on the same set of six digit LED readouts. Totally 
independent operation of both functions. Clock has pre 
settable alarm with 10 minute snooze. Timer has reset, 
hold, and count functions. Full noise and overvoltage  9-14VDC 
protection. 24 hour only. Readouts has dimmer feature 
or they can be turned off without disturbing the clock or  28.95 

0080000P.A.,"saaeeeEte802041000004380080000208 
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600 MHZ. FREQUENCY COUNTER 
±0.1 PPM TCXO 

OPTO-8000.1 
• 

• 
11 S. 
EF- OPT0-8000 

LI 

1 111: 1, ) 

I) n 
- Q O ij 

This new instrument has taken a giant step in 
fron1 of the multitude of counters now available. 
The Opto-8000.1 boasts a combination of fea-
tures and specifications not found in units cost-
ing several times its price. Accuracy of  0.1 
PPM or better — Guaranteed — with a 
factory-adjusted, sealed TCXO (Temperature 
Compensated Xtal Oscillator). Even kits re-
quire no adjustment for guaranteed accu-
racy! Built-in, selectable-step attenuator. rug-
ged and attractive, black anodized aluminum 
case (.090" thick aluminum) with tilt bail. 50 
Ohm and 1 Megohm inputs, both with amplifier 
circuits for super sensitivity and both 
diode/overload protected. Front panel in-
cludes "Lead Zero Blanking Control" and a 
gate period indicator LED. AC and DC 
power cords with plugs included. 

0.111  leo 

OPTOELECTRONICS, INC. 
5821 NE 14 Avenue 
Ft. Lauderdale, FL 33334 
Phones: (305) 771-2050  771-2051 
Phone Drders accepted 6 days. until 7 p.m. 03 

fl 

K10 

SPECIFICATIONS: 
Time Base—TCXO • 0.1 PPM GUARANTEED' 
Frequency Range-10 Hz to 600 MHz 
Resolution -1 Hz to 60 MHz; 10 Hz to 600 MHz 
Decimal Point—Automatic 
All IC's socketed (kits and factory-wired) 
Display -8 digit LED 
Gate Times-1 second and 1/10 second 
Selectable Input Attenuation —X1, X10, >100 
Input Connectors Type —BNC 
Approximate Size-3"h x 71/2 "w x 61,2d 
Approximate Weight -21/2 pounds 
Cabinet —black anodized aluminum (.090" thickness) 
Input Power-9-15 VDC, 115 VAC 50/60 Hz 
or internal batteries 

OPT0-8000.1 Factory Wired 
OPT0-8000.1K Kit 

$299.95 
$249.95 

ACCESSORIES . 
Battery-Pack Option —Internal Ni-Cad Batteries and charging unit 

$19.95 
Probes  P-100—DC Probe, may also be used with scope  $13.95 

P-101 —LO-Pass Probe. very Jseful at audio frequencies 
$16.95 

P-102 —High Impedence Probe, ideal general purpose 
usage  $16.95 

VHF RF Pick-Up Antenna-Rubber Duck w/BNC #Duck-4H  $12.50 
Right Angle BNC adapter #RA-BNC $ 2.95 

FC-50 — Opto-8000 Conversion Kits: 
Owners of FC-50 counters with # PSL-650 Prescaler can use 
this kit to convert their units to the Opto-8000 style case, includ-
ing most of the features. 

FC-50 — Opto-8000  Kit $59.95 
*FC-50 — Opto-8000F  Factory Update $99.95 
FC-50 — Opto-8000 1 (w/T17,X0)  Kit $109.95 
*FC-50 — Opto-8000.1F  Factory Update $149.95 
• Units returned for factory update must be completely as-
sembled and operational 

TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order 
for shipping. handling and insurance. To all other countries, add 10% of total or-
der. Florida residents add 4% state tax C 0 D. 'ee. $1.0( . Personal checks must 
clear before merchandise is shipped 
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CHOMERICS 16 KEY — KEY PAD 
Brand New. Originally used in a data entry-medical Electronics system. Very 
limited stock. As shown at left, two keys are blank. Perfect for computer 
experiments or HAM's. 

$395  EACH 3 FOR $10 
FILTER CAP 
2200 MFD 16WVDC 

BY PANASONIC. SMALL SIZE 

FRESH!  3 FOR $1.25 

LIMITED 
OTT. 

1N4148 DIODE SALE! 
FUL4_ LEADS, BRAND NEW! 
COMPUTER MFG. SURPLUS 

100 FOR $2  1000 FOR $17.50 

MORE CRYSTALS! 
EXPERIMENTER CRYSTAL #2 — 4.444000 MHZ — $1.25 
EXPERIMENTER CRYSTAL #3 — 64.000 KHZ — $1.49 

NOTE: #3 can easily be divided by 64 to give 1000 HZ. 
• 

LED READOUT BOARD 
Mfg. by Xerox. Has two 
OPCOA SLA-1 common 
anode, .33 Inch Readouts. 
Also has 2 - 7447 drivers and 2-14 pin 
W. W. sockets plus 2 small lamps. Used in 
word processors. 

EACH 

, MYLAR CAPS 
DIPPED, RADIAL LEADS 

1MFD  250 WVDC 

10% TOLERANCE 

NEW!  10 FOR $1 

POWER SUPPLY TRANSFORMER #2 
PRIMARY: 115 VAC  60HZ 
SECONDARY #1: 24 VAC AT 1.5 AMPS 
SECONDARY #2: 20 VAC C.T. AT 1.5 AMPS 

BRAND NEW!!!  $395 
EACH PART # 640003 

RCA MICRO-POWER OP AMP. cl.‘ 
#CA3078T. Metal Can. Most OPAMPS require 115V to operate. But the CA3078 is designed 
to operate from 1.75 V to z6V!!! Perfect for battery use. Standby power as low as 700 NW.! 
High Gain: 92 DB typical Open Loop Gain. Requires only one capacitor for compensation. 
See RCA Linear Data Book for more details. Similar to National LM112. Originally cost 
about $2 each. 750 EACH  3 FOR $2 

KEMET 
TANTALUM CAPS 

6.8 MFD  15 WVDC 

10% TOL. METAL CASE 

6 FOR $1  30 FOR $4.25 

VECO PRECISION THERMISTORS 
GLASS BULB TYPE. SUPER SMALL. VECO #41A72. 8.2K OHMS AT 
ROOM TEMP. VERY SENSITIVE. 

$3 VALUE! 

750 EACH 3 FOR $2 

• •• • 
• • 

S. •: • • • •  • • • • 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 

INDIVIDUALLY PACKED IN PLASTIC VIALS 

ROTRON FANS 
#CT3A52 - CENTAUR. 43/4" SQUARE. 

220 VAC 60 HZ. WILL WORK ON 117 VAC. 
REMOVED FROM NEW EQMT. 

LIMITED STOCK $5 95  EACH 

REQUESTED ITEMS 
SIGNETICS 8T26 - QUAD BI-DIRECTIONAL 

BUSS DRIVER. TRI-STATE. 1 $ 125  EACH 

FAIRCHILD 3348 MOS - HEX 32 BIT SHIFT 
REGISTER 24 PIN DIP  ligs 

- 1-- EACH 

IC SPECIALS 
74L73 - DUAL JK FF - LOW POWER - 10/$1 
945 - ITT HOUSE #. DTL FLIP FLOP - 20/$1 
BOTH ARE 14 PIN DIPS. NEW. PRIME! 

2N706 TRANSISTOR 
NPN. TO-18. A WORK HORSE RF UNIT. 831 

• 

•• 

•• 

•• 

••I 

••• 

••• 

••• 

••11 

•••1 

••• 

•411 

••• 

••Il 

••11 

Digital Research Corporation 
(OF TEXAS) 

P. 0. BOX 401247* GARLAND, TEXAS 75040 • (214) 271 2461 

TERMS: Add 306 postage, we pay balance. Orders under $15 add 
756 handling. No C.O.D. We accept Visa. Mastercharge. and 
American Express cards. Tex. Res. add 5% Tax. Foreign orders 
(except Canada) add 20%P & H. 90 Day Money Back Guarantee on 
all items  7••• 
  . • ::••••:. 
  : • .• •  



16K E-PROM 
IMAGINE HAVING 16K OF SOFTWARE 

KIT FEATURES:  S-100 Ilmsai/Altairl 
1. Double sided PC board with solder 

11  1.1  i 

CARD 
ON LINE 

Buss Compatible! 
AT 

"1 

ALL TIME! 

PRICE CUT! 
mask and silk screen and gold plated 
contact fingers. 

2. Selectable wait states. 
3. All address lines 8 data lines but  1 
fered! 11 $  5 7.50 kit 

4. All sockets included.  WAS $69.95 
5. On card regulators.  SPECIAL OFFER: 
KIT  INCLUDES  ALL  PARTS  AND 
SOCKETS (except 2708's1. Add $25. for  Our  2708s  (4E ONS)  are  $12.95 
assembled and tested,  when purchased wit -1 above MO 

•   S W I°.  13K LOW POWER RAM KIT-S149.00 
/  (1) 4  

KIT FEATURES:  

ADD 

$20 FOR 

250 NS 

S-100 (Imsai/Altair) Buss Compatible!  2 KITS FOR $279 
•  . „..0....,..wtemi•ii,o-- Fully Assembled & Burned In ONA'-i , $179.00 

weril-aw swowlevelgt 
a  7 1. Doubled sided PC Board with solder  111 t.:4Ar Ors mow van iveri-iiii -  Blank PC Board w/ Documentation 

mask  and  silk  screen  layout  Gold 2111rTIISS411111F1,1211% -;',1 .., -31,-i -4 0 ..  $29.95 
plated contact fingers. .-.:*.ii-ffit-i-- •......- e .•...,. • i Imp Low Profile Socket Set   13.50 

2.  All sockets included. 
3. Fully  buffered  on  all address  and '''Z''..i ,4.  .1.31'1  y;.V.I l et. .  Support IC's (TTL & Regulators) 
data lines.  . t:t1r 5 1.- -.) T.-::twittlari.tteirrt - ,  $9.75 

4. Phantom  is jumper  selectable  to  ,  -  - 
pin 67.  •  o  v. Iv Bypass CAP's (Disc & Tantalums) 

5. FOUR  7805  regulators are  provided  $4.50 
on card.   (450 NS) USES 21L02 RAM'S! 

MOTOROLA QUAD JP - AMP 

MC 3401  PIN FOR PIN SUB 

FOR POPULAR LM 3900 

3 FOR $1 

ALARM CLOCK CHIP 
N S MM53/SAA SIX Digits  

With full Data New! 

$1.95 each 

FULL WAVE BRIDGE 
4 AMP 200 PIV 

69C  10 FOR $5.75 

NOT ASSOCIATED WITH DIGITAL 

RESEARCH  OF CALIFORNIA, THE 
SUPPLIERS OF CPM SOFTWARE. 

MOTOROLA 7805R VOLTAGE REGULATOR 
Same as standard 7805 except 750 MA output. 
TO-220. 5VDC output. 

44c each  or  10 for $3.95 

450 NS!  2708 EPROMS 
Now full speed! Prime new units from a major U.S. Mfg. 450 N.S. 
Access time. 1K x 8. Equiv. to 4-1702 A's in one package. 

$15.75 ea.  4 FOR $50°° 

INTEL 2102 RAM SALE! 
BRAND NEW 2102A-4. FACTORY PRIME! 

PERFECT FOR USE WITH 
OUR BLANK 8K PC BOARD 
SHO‘AN ABOVE 

WE MADE ANOTHER SUPER SURPLUS BUY! 
THESE PARTS HAVE BEEN 
SCREENED TO MEET THE LOW 
POWER SPEC AND ARE GUAR- 
ANTEED BY US TO BE 40 MA 
MAXIMUM ICC 

LOW 

POWER  450 N.S.  8 FOR $795  

(28 MA. TYPICAL) 
"A" VERSION FOR BATTERY BACKUP! 

32 FOR $28 

4K STATIC RAM'S 
2114.  The new industry 
standard. Arranged as 1K 
x4.  Equivalent  to  4-21 
LO2's  in  1 package!  18 
pin DIP. 2 chips give 1Kx8. 

2/$24.  8/$85. 

OPCOA LED READOUT 
SLA-1. Common  Anode. 
.33  inch  character  size, 
The original high efficiency 
LED display.  75c ea .  

4 FOR $2.50 

Z-80 PROGRAMMING MANUAL 
By Mostek. The major Z-80 second source. The most 
detailed explanation ever on the working of the Z-80 CPU 
CHIPS. At least one full page on each of the 158 Z-80 

instructions. A MUST reference manual for any user of 
the Z-80. 300 pages. Just off the press.  $12.95 

NATI ONAL SEMICONDUCTOR 

JUMBO CLOCK MODULE 
IV1A1008A 
BRAND NEW! 

SALE! 
1N4148 DIODES SILICON 
Same as 1N914. New, 

factory prime, Full Leads 
100 FOR S2 

1000 FOR $17.50 

New!  REAL TIME 
Co mputer Clock Chip 
N.S. MM5313. Features 
BOTH 7 segment and 
BC:D outputs. 28  Pin 
DIP.  $4.95 with Data 1 

,--  'lg.'," i f. P. Z • Z O f, . ,  ,.-.._, 

• " • • •  1 9 1 1 8 4.7.  $ 6 9 5  

E•luPL, 
FOUR JUMBO n INCH LED DISPLAYS 
12 RR REAL TIME FORMAT 
2. HR ALARM SIGNAL OUTPuT 

/  a  / 7 . , , /7 
/ I FOR 
/ /7  ' / / L / $13 

SO OR 60 11, OPERATION 
LED BRIGHTNESS CONTROL 
POWER FAILURE INDICATOR 

 SLEEP & SNOOZE TIMERS 

DIRECT LED DRIVE (LOW All. 
COMES WITH FULL DATA 

:I  MICRO-MINI TOGGLE SWITCH 
M  SPDT  By  RAYTHEON 

99c MADE IN USA , WITH HDWR 

1  EACH  6 FOR $5 
-- j  

(AC KEMP $LOB 

ASSEMBLED! NOT A KIT?  COMPARE AT UP TO TWICE  
ZULU VERSION.  OUR PRICE! 

PERFECT FOR USE 
... ., ,. , ....., .  WITH A TIMEBASE MANUFACTURER'S CLOSEOUT! 

•MA10013D  59 95 

Digital Research Corporati on 
OF TEXAS) 

P. O. BOX 401247 • GARLAND, TEXAS 75040 • (214) 271-2461 
• - -

TERMS: Add 308 postage. we pay balance Orders under 
$15 add 758 handling. No C 0 D We accept Visa, Master-
charge. and American Express cards Tex Res add 5N,Tax 
Foreign orders (except Canada) add 20% P & H 90 Day 
Money Back Guarantee on all items  
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scamp:action 
NO- HASSLE (1) I 

r: 
01 

• 
• 

The MA1003 is a complete clock 
module, requiring only time-setting  • 
switches, case, and 1 2V DC. With  • 
built-in crystal controlled timebase 
(ideal for car or van clock) and low 
power, highly visible flourescent 
blue readouts. If you can find a 
simpler or better way to build a 
clock . . . tell us about it!  • • 
$16.50 each or 3/ $46. 

••  ••  ••  ••  •• 

REGULATORS SOLD1 
HERE  4S PEcIAL  I. oo 
Last two digits indicate voltage; 78 series 

regulators are positive and cost Stiloaffeeach, 79 
series regulators are negative and cost _Al.:1545' 
each. Voltages available: 7805, 7806, 7808, 
7812, 7815, 7824; 7905, 7906, 7908, 7912, 
7915, 7918, 7924. 
•m  mm m• •m mommomm 

• • 

• • 
COMPETITIVE PRICES ON I 
QUALITY SOCKETS 

• • Sockets simplify maintenance and servicing, 
eliminate heat damage while soldering, and 
minimize CMOS static problems ... we've got the 
right sockets at the right prices. 

Low Profile Soldertail (tin plated) 
SKL8 8 pin  10/S1.85 
SKL14 14 pin 10/ 1.95 
SKL16  16 pin 10/ 2.15 
SKL18 18 pin  8/ 2.25 
SKL20 20 pin 8/ 2.75 
SKL22 22 pin 8/ 2.95 
SKL24 24 pin  3/ 1.10 
SKL36 36 pin  5/ 2.75 
SKL40  40 pin  2/ 1.25 

YES, WE HAVE COMPO-
NENTS . That means passive components, 
semiconductors (FETs, transistors, etc.), ICs (TTL, 
CMOS, low power Schottky„ and linears — in-
cluding the 78 and 79 series of voltage regulators), 
kits, power  supplies,  Vector  products, 
readouts ... but we could go on all day. Just send 
for our flyer, and you'll get all the details. 

starts here 
We want to be your memory sup-

plier: and that means offering a 
superior product at the lowest possi-
ble price. 

MEET THE 
ECONORAM 

FAMILY . . . 
These static memory kits deliver 

outstanding performance at prices 
even the dynamics can't match. What 
others consider "extras" we consider 
necessities, such as buffering on all 
lines, reliable DMA, sockets, gold-
plated card fingers ... and all the 
other signs of quality that make up an 
Econoram. 
More good news: Our memory kits 

(except Econoram II) are now 
"Unkits". All sockets and bypass caps 
are pre-soldered into place, turning 
an otherwise tedious assembly job in-
to a pleasurable, one evening project. 

24K ECONORAM VIITM 
A dense and flexible S-100 board that draws less 
than 2500 mA. Configured as two 8K and two 4K 
blocks with independent addressing and protec-
tion. Use with or without phantom lines. Add $40 
for assembled/tested. 

$445 

16K ECONORAM IVTM 
Ideal for S-100 buss system builders who need a 
big chunk of memory that draws less than 2000 
mA. Manual write protect for 4K blocks; use with 
or  without  phantom  line.  Add  $35 for 
assembled/tested. 

$279 

8K ECONORAM IITM 
Just try to find a more cost-effective S-100 
package! Better yet, get 3 kits (24K of memory) for 
only $375.  Add  $20  per  board for 
assembled/tested. 

•  • 

® 
$135 

•  •  m  • 

BILL GODSOUT ELECTRONICS 
BOX 2355, OAKLAND AIRPORT. CA 94614 

G4 

TERMS: Please allow up to 5% for shipping; excess refunded. 
Add $1 handling for orders under $10. Cal res add tax. COD OK 
with street address for UPS. For VISA' /Mastercharge® orders 
($15 min) call our 24 hr. order desk at (415) 562-0636. Prices 
good through cover month of magazine. 
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EPOK, GLASS 
COPPER CLACT 

ELPAC 
POWER 

SUPPLIES 

- • Completely Assembled 
SPECIFICATIONS: 
105-125/218-218 900, 47-448 Ho rept 

Line FlomWan  20 1% 
Load Regulation  tO 1%no-icrad ro rated -load 
Output Ripple and M019I 7-0 1%0-p.0c to 10 MHz 
InputrOutput isolabon  100 megonm dc 900 Vac 
Snort Circurt Current  35% rated current 

PART NO.  RATINGS 
WATTS  VOLTS  AMPS 

50E015-5. 15  5  3 
SOLVIS-12  IS  12  5 
SOLV30-5  30  5  6 
SOLV30-12  30  12  3 
OVP1  over voltage protection for SOLV30-5 12 
50E1215-5 12 includes OW installed 

PRICE 

536 95 
36 95 
59 95 
59 95 
995 

MICROPROCESSOR COMPONENTS  The Incredible 
P8085 CPU  529 05  COP 1802 CPU  519 95 
80168  10 95  Z80  CPU  2'95  "Pennywhistle 103" 
8212  4 95  2650  MPU  26 50 
8214  795  MC6800  MPG  19 95 
8216  495  MC5810API 128 4 8 Static 94,11  595 
8224  595  MC6820  Penpn Interlace Adapter  7 95 
8278  595  MC682I  Pence interface Adapter  11.50 
8251  995  610683018 1024 0 8 Brt ROM  14 95 
8755  1 095  MC6850  klyclirculo% COM Adapter  14 95 

RAM 
1101  201,6 .1 Sum 
1103  1024 • I 0,1.(1 . 

2101  256 I 4 SIAM 
2102  1024 R I S1454 
2107/290  4066 1 Dom., 
2111  256 k 4 S4abc  695 
2112  250.4 Stabo  595 
2114  40 I I Stec 450ns  995 
2114L  40 .1 Soo 450ns Lo. Porn 10 95 
2114-3  16.1  Styx 300ns  10 95 
21141-3  1K .4  St. 300m Low Pomp 11 95 
7499  15 .4  Stak  1 75 
$101  258 . 4 SMA  595 
8111  250,4 51.10  695 
6599  16.4  W.  349 
21102  1321.r S1MK  1 95 
74201)  256.1 Stew  695 
93421  258,1 51460  295 

tri  1004141  g =IC 16 PIN  I '5 
1.4116 (01)416) 164  COMPARC 16 PIN  29 95 
15154044 4580  44  stoic  14 95 

CPU 
21.8d InputrOutput 
Pnonty Interrupt Control 
81-Directronel Bus Omer 
Clock GeteratorrOnver 
System Controlleltus Driver 
Prop Comm Intartace 
Prot Pooh Interface 

$ 1 49 
99 

MOMS 
/OM 1  /ammo  0515 
1046 I  Ferrous  14 95 

595  32.8  Opira  500 
1 75  005,1  grow  19 95 
495  42.6  T.181.  095 

1024 • 1  SUM  185 
EPROM  095 

29% 
59 % 
349 
295 
995 

741136  211 •  395 

NEW! BULB-ENERGY SAVER 
4k.," 

1.1 
BLOOM 3 or 
mon hos *no 
6114 54.0110 Soctal 
6 Kalts lo 200 rath 

BES 1 1-9  10+ 
-  1 39 ea  1 20 

..-_-7-....gi,,,'CRYSTALS  , MESE FREOLIENCIES ONLY  --ff- - 

PRICE et & _T'  FREQUENCY CASE 

cyi A  1 000%117  HC33  595 
CY1 84  1 8432MHz  HC33  595 
CY2A  2 000MHz  HC33  5 95 
CV? 01  HC33 2 010MHz  1 95 
CY2 50  2 500MHz  HC33 4 95  

HC33 CY3 27  3 2768MHz  4 95 
CY3 57  3 579545MHz  HC33  4 95 
CY3A  4 000MHz  HC18  495 
CY4 91  4 916MHz  8018  4 95 
CY7A  5 000MHz  HC 18 495  
0C18CY5 18 5 185MHz  495  
CV6 14  6 144 MHz  HCI8  495 
CM 40  6 400MHz  9038  495 
CY6 55  6 5536MHz  HC18  495 
C412A  10 000MHz  HC18  495 
14 3181861H2CY14A  HC18  495  
CY19A  18 000MHz  HC18  495 
18 432MHzC418 43  HC18  495  
C4226  20 000MHz  HC18  495 
MCA  32 000MHz  HC18  495 

BULB 41463160 SAVERS um/ lor ors by 
nosy POMMY Nos - row 10 11 Na 
nano ar Oka au OA Sows sae so No-
wa' Pk by as mum as 3% 
1301.11-SAVERS loollsou PO O Of 

Mina as m mond Pack absorber 
turns 1114 PM 011 43ooty OrnensOng 011 
Mom. Modi But ale mouses 300 pm 
a. 
2 Saroshas Cumm Surges 3340005410 

001149. sages yrno ather 81d5 81 pow 
sne 
Firdorm Fmio Conway**. 

ISOM 
OOP 
21550.4 

MOO'S 
251342140i  Coractar Gmeraio, ,Loom CO.) 
2513430211 G.., Genre°, 'WW1 42141 
2515  Comma, Gmermor 
1111523014  1048 0d 41440 Onte 

WIN NeatielS 
CO01602 Manua 
ZOO IMA M 

2650 Manual 

$ 995 
995 
10 95 
1 95 

$ 7 50 
750 
500 

11020 
5203 
11523 
825110 
125123 
uszaz 
2701 
211611  16A  Emma 
27113 IWO 12516111 16.  EPROM 
630r I  1024 s I  10.14.140. 

1/91501314 
W0501641 
111450119 
2%41 
2511 
2519 
2522 
2524 
2525 
2527 
752$ 
1529 
2532 
2533 
1341 
7405670 

A041013 

56111 REGISTERS 

1024 MAK 

LIMITS 
30. BAUD 

72 5  

395 

3 
2% 
se 
295 
295 
400 
4 CO 
295 
2% 
8% 
t 95 

6565 

$139.95 KR Only 
lbs Parsowhisse IC,, coos CI IIKORI•Mg clo to Ana ham NA* raw ow. 
craKai sood teaumemmrs ror TM awl* 40446sta la comnunrco OK% 
own  leer hoslesn Cr0 Iernonai Or iereonoro 'imaroass- me convnunicalson's 
In rse 101 In 4301110, olcroal ousoneola awl •Sollolli .011 prwwwn 
DIII is . PA , 3fifilsminion WNW • • .A MA M O -M N M AI 114-00. MA IMA & OA, 

U M W *, 

114ednurn OIl. 11114  ..X10 0400 
13. Sterne  ../0.11firous 54.101‘01110 n0w  rowans, 

Mho. ion 0.4Oleti 
0 4*0 11 Pannel 1,0095,11 _2025 Kr sar too 2225  for 15.. 

CO.,..)71 054101  11151 11 4* .S.410 NOON Lao Poole  1070 soca 
1270 not 011s • OW seem. 2225 'nark 

Amen Neve.,  ..  ReASIIRN MOM 
Two* 10.  -ts Oen *NOW MINION from  is 06r11 

la -20 OW 
Repo. Fraeonpr Wino** ...Frompor Moms 1101111041110ally 40,4114 10 

SIM We maim 1.001 lab Kr aria 2400 K. 
SNOW Oats mortew  116 ns-23. or n  mord Poo troop 14 

elOSOLONS  yonotin 
ewer itommeneer  826 84C• man Maw. 709605 
POO*  IA coroorkota noon on a Napa  by t 

WOO ONO ore PA conocopos waded 
Nem. 4Cee. Men OsciMen Redeem Caned 01d/l0 04101051001 909601 

1608010096 
11.11011111) OOPS 
AY 5 9100 $14 95 
AY 5-9200 14 95 
AY 5-9500  465 
AY 5 2376  14 95 
0120165  795 
74CI22  995 

SPECIAL REQUESTED ITEMS 
ICM OOPS  MOOS MAO ONLY  aNSCELLAN40116 

1047045  524 95  NESIONIES 
1CM12115  19 95  11346571 SO 50 
1CM1201  150  MCIA6574  13 50 
ICM7209  19 95  MCM6575  13 SO 
i541209  695   
jut GAME Dee MT 
I AI' 3-6595 IC. And 2 010 9/112 COWIN $7.891 

11010  11985 81640240 017 50 
MC3061P  11 95 0501260.  375 
MC140811.7  495 Mg%  10 20 
MC140111.13  575 104490  11 95 
1.1)110,111  525 WWI 
110•0164741161  I 50 
9533  395 

r4)0 the 3rd Hand 
$9.95 each 

*Leaves two hands free tor 
working 
• Clamps on edge of bench table 
or work bench 
• Position board on angle or flat 
position for soldenng or clipping! 
• Sturdy, aluminum construction 
for hobbyist manufacturer or 
school rooms 

TRIMMERS 
10IAM size trimmers -394" Ola. 
Part No  1-9  10-24 25-49  100. • 

•  TR-11(valvel 35  30  25  20 
hem.. ads • Ica soo 15  he .J.  hde 504 100n 2004 1 meg 

TRIMPOTS 
Single-Turn  - 1/2 Watt 
Square - Top Adjust - 3/8" Size 
Part No.  1-9 10-24 25-49  50-99 

840P(value)  99  89  80  70 
01104.4 VAIWY SO 196 500 IX  SF 105 201 500 1004  5s0e ' 049 

15-Turn  - 3/4 Watt Mist Rectangular Side Adjust 3r4̂ a 1/4" Sin 
Pail No. 1-9 10-24 25-49 50-99 
830P(value) 1 35 1 25  1 20  1 15 

ri.m., v.i. 50 100 500 1626.60 109.200.501 1005 2 3% 5000 I 

A d0fial 111111111ftfttl med io loran an 
es.penure hulks plece  reweennen, 
the Serfileer POM34 chews Was h s 

.01 Al  lun.11011S end Italuses ',V es. 
sn • diptel  set Owy re ne01, 
pahhared Ire nyed but Inew pcsIte. 
"or trAAN tops anywhere 

The Sinclair PD1135. 
A personal aphid 

( • mullimeter fore * S 59 

Now wweane can Oh010 to wen a dwass1 
.11wwws 

I Se  P10424 II supplised sorn 
pleirls assembled end les. leads and p001 
010.100 1401 end 0101.44  1.1.4 
The Sfitylor PD1135 n tubss mode Int 

ens sne aho nerds in.. re. meaw se 
"11114 12301.01110151110,101,4 lold 141 ,e 
enpawess 146 Ie.'''. wos 
s sal  rash° and el., 00. Ifishes, .11 0111 
find it 'deal 

PART NO DESCRIPTION 

PDM35  Digital Muitimeter 
PDM-AC  117yolt AC Adapter 
PDM-DP  Deluxe padded carrying case 

PRICE 

$59.95 
6.95 
6.95 

144.1.4.4111.100 
OC W41•14 ... 
0.4.  WO9 
4seneyets.4001106$ I cows 
12 10.11.44 swarm 
AC 4010,40144.1 
Ilaesee 3, on h. 

Isc worm 
swo 1,00,00.0.5 
A... dr.. 1.1 1 
N.,  reu• M at 0 I 11.4 
11.4.4.419.4.98.1 
Woe hawa/Mas 
Woo dodo  Isnnn. 
.es wow. I 400... ranrs 
0••••1.11104 144410 es 
01•100•004 
Peomsorg4,1v barn or 
3.64.AColmou 
11.6.1.1.4040. 
rams OW 
thselmhAleftwer.117% 
sed Wye. di. headed 
.4.04.110 

DIGITAL STOPWATCH 
• W010 6 Nod 400 131.04y 
• 1..5 lo 59 msefides 59 59 swonds 
• 0.1115.1 Confin1103 finte Bahr 
• 16ret S10.414. 0 um 
Tows Sm. Er. - So• • 
.5045 .2 It  90 

Kit -  539 95 
humbled - $49 95 
Homy Duty Carry Case $5 95 

$top Watch Chop W417205) 

j i n n 31/2 DIGIT DPM KIT 
MM. 4 1 omm 

.at IVA 

$19 .06 

'-'•••••••-•  1/16 VECTOR BOARD 
0 I No Swore 
pan No 

P116/401/C  64044 0620049 
158P44 06261019 

(PO.  64044 062191 
GLASS  94044 067Wk 

169PO4 062 M 

169064 062WE 
1691444 062WEL1 

P 901401.  Pyle 
W  1-9 10 up 

450  650  172  154 
450  11 00  369  332 

450  650  207  86 
450  850  258  231 
450  1/ 00  5 DI  453 
05.0  17 00  923  626 
450  1703  6 ID  612 

Model 2800 
$99 95 

342411911 Portable DMIA 

09.06163 Pmtecied 
3 NO LED /Mato 
ganeo oi AL 00 .15, 

4210 240000 
fin, 11.1 0 I own sea 
ClteTamo rea.vo 
10 .91 M.  • 

DC 4450.m, 1./ Gm 0 
Plang. DC %nage 0 • 
AC voltage 0 1000V 
Fir* 1.0.56 SO 400 •• 
MAC Gown 0 wo 

Sve 6 4 . 4  . 

Accessories 

AC Adapter BC 28  $9 00 
Rechargeable 
Batteries BP-20  20 00 

Carrying Case LC-28 7 50 

= M G - • - - • 
100 MHz 8-Digit Counter 
20K, 96 wu name • too porses 
6 LED MON booms  „ 
Cosa pormoio 
fully A.m. 

MAO-I00 $134.95 
563 

mui 
ACCESSORIES FOR MAX 100 
Mobilo Charger Eliminator 

Ch rrrrr Eliminator 
110.1 100 - GI 51 10 

,yELI 

• New Bipolar Unit  • Auto Polarity 
• Auto Zeroing  • Low Power 
• 5" LED  • Single IC Unit 

Model KB500 DPM Kit  $49.00 
Model K8503 5V Power Kit  $17.50 

115 VAC 

JE700 CLOCK 

KIT ONLY $16.95 

4it; ; Hor CONNECTORS 
25 Pin-D Subminiature 

OB25Fias inclined) 
00250 
0851226 1 

PLUG  $3 25 
SOCKET  4 95 
Cover tor 0/325 P Or S  1 75 

MOLEX CONNECTOR PINS 

" 30 1 
Pre-packaged in sTnps 

$1 95/100 pins 
1111111.4101 WW1 

$16 00/1000 pins 

63-Key Unenceded KEYBOARCISI Hexadecimal Encoder 

ME M 
This is a 63-key, terminal keyboard newly 

manufactured by a large computer manufac-
turer It is unencoded with SPST keys. unat-
tached to any kind of PC board A very solid 
molded plastic 13 x 4" base suits most applica-

tion IN STOCK  629.95/each 

19-key pad includes 1-10 keys 
ABCDEF and 2 optional keys and a 
shift key  S10.95/each 

JE803 PROBE 
_ 

,  graNIMAt 

$9.95 Per Kit 
Printed circurt board 

lot Pl. 5V 1A Supply 

JE225  59.95 Per Kit 

INSTRUMENT/ 
CLOCK CASE 
MOCOOn .01,5•0 0110 

W 00% oath red bezel 
1-9/16 

$3.49 

$500 Minimum Order - U.S. Funds Only 
California Rendents - Add OA Sales Tax 

Sp. Sheets - 256 
1978 A Catalog Available-Send 411 stamp 

ameco 
ELECTRONICS 
• •••••• ••1/4IMAILLER1111014171.  edIfil•Mil 

PHONE 
ORDERS 
WELCOME 

14151 592-8097 

MAIL ORDER ELECTRONICS - WORLOWIDI 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

Advertised Prices Good Thru September 

J1 

=  =  PROTO BOARDS 

PROTO BOARD 6 
$15.95 

r6 long 0 4 ',del 

WWW41.140126..1. 

PB100 - 4 5 x 6  $ 19 95 
PB101 - 5 8" x 4 5  29 95 
PI3102 - T 0 4 5. 39 95 
PB103  x 6'  59 95 
P13104 - 9 5 x 8  79 95 
PB203 - 9 75 x 642 v 2%  80 CO 
PB203A  9 75 0 660  23/4 129 95 
-uxiaxx  .11011 

PROTO CLIPS 
14 PIN  S4 50 
16 PIN  475 
24 PIN 5i,"/ 
40 PIN  13. 
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DIODES/ZENERS 
1N914  100v  10mA 
1N4005  600v  1A 
1N4007  1000v  1A 
1N4148  75v  10mA 
1N4733  5.1v  1 W Zener 
1N753A  6.2v  500 mW Zener 
1N758A  10v 
1N759A  12v 
1N5243  13v 
1N5244B  14v 
1N5245B  15v 

.05 

.08 

.15 

.05 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

SOCKETS/BRIDGES 
8-pin  pcb  .20 
14-pin  pcb  .20 
16-pin  pcb 
18-pin  pcb 
22-pin  pcb 
24-pin  pcb 
28-pin  pcb 
40-pin  pcb 

Molex pins .01 

2 Amp Bridge 

25 Amp Bridge 

ww 
ww  .40 

.20  ww  .40 

.25  ww  .75 

.35  ww  .95 

.35  ww  .95 

.45  ww  1.25 
ww  1.25 

To-3 Sockets  .25 

100-pry  .95 

200-pry  1.95 

.50 

.35 
TRANSISTORS, LEDS, etc. 

2N2222  NPN (2N2222 Plastic .10) 
2N2907  PNP 
2N3906  PNP (Plastic - Unmarked) 
2N3904  NPN (Plastic - Unmarked) 
2N3054  NPN 
2N3055  NPN  15A 60v 
Ti P125  PNP  Darlington 
LED Green, Red, Clear, Yellow 
D.L.747  7 seg 5/8" High corn-anode 
MAN72  7 seg corn-anode (Red) 
MAN3610  7 seg corn-anode (Orange) 
MAN82A  7 seg corn-anode (Yellow) 
MAN74A  7 seg corn-cathode (Red) 
FND359  7 seg corn-cathode (Red) 

.15 

.15 

.10 

.10 

.35 

.50 

.35 

.15 
1.95 
1.25 
1.25 
1.25 
1.50 
1.25 

C MOS 
4000  .15 
4001  .15 
4002  .20 
4004  3.95 
4006  .95 
4007  .20 
4008  .75 
4009  .35 
4010  .35 
4011  .20 
4012  .20 
4013  .40 
4014  .75 
4015  .75 
4016  .35 
4017  .75 
4018  .75 
4019  .35 
4020  .85 
4021  .75 
4022  .75 
4023  .20 
4024  .75 
4025  .20 
4026  1.95 
4027  .35 
4028  .75 
4030  .35 
4033  1.50 
4034  2.45 
4035  .75 
4040  .75 
4041  .69 
4042  .65 
4043  .50 
4044  .65 
4046  1.25 
4049  .45 
4050  .45 
4066  .55 

4069/74C04  .25 
4071  .25 
4081  .30 
4082  .30 

MC 14409  14.50 
MC 14419  4.85 

4511  .95 
74C151  1.90 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 

.10 

.15 

.15 

.15 

.10 

.25 

.25 

.55 

.15 

.15 

.15 

.25 

.25 

.25 

.75 

.25 

.40 

.15 

.25 

.25 

.15 

.20 

.20 

.20 

.20 
1.15 
.45 
.45 
.45 
.65 
.70 
.70 
.50 
.25 
.25 
.20 
.25 
.40 
.45 
.40 

7473 
7474 
7475 
7476 
7480 
7481 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74107 
74121 
741 22 
74123 
74125 
74126 
74132 
74141 
741 50 
74151 
74153 
74154 
74156 
74157 
74161 
74163 
74164 
74165 
74166 
74175 

.25 

.30 

.35 

.40 

.55 

.75 

.75 

.55 

.25 
1.05 
.45 
.70 
.45 
.35 
.75 
.60 
.80 
1.15 
.25 
.35 
.55 
.35 
.45 
.35 
.75 
.90 
.85 
.65 
.75 
.95 
.70 
.65 
.55 
.85 
.60 
1.10 
1.25 
.80 

- T 
74176 
74180 
74181 
74182 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74221 
74367 

75108A 
75491 
75492 

74H00 
74H01 
74H04 
74H05 
74H08 
74H10 
74H11 
74H15 
74H20 
74H21 
74H22 
74H30 
74H40 
74H50 
74H51 
74H52 
74H53J 
74H55 

T L - 
.85 
.55 
2.25 
.75 
1.25 
.95 
.75 
.85 
.95 
.95 
.95 
.95 
1.45 
1.00 
.75 

.35 

.50 

.50 

.15 

.20 

.20 

.20 

.35 

.35 

.25 

.45 

.25 

.25 

.40 

.20 

.25 

.25 

.25 

.15 

.25 

.20 

74H72  .35 
74H101  .75 
74H103  .55 
74H106  .95 

74L00  .25 
74L02  .20 
74L03  .25 
74 LO4  .30 
74 L10  .20 
74L20  .35 
74 L30  .45 
74 L47  1.95 
74 L51  .45 
74L55  .65 
74L72  .45 
74L73  .40 
74 L74  .45 
74L75  .55 
74 L93  .55 
74 L123  .85 

74S00  .35 
74S02  .35 
74S03  .25 
74SO4  .25 
74S05  .35 
74508  .35 
74S10  .35 
74S11  .35 
74S20  .25 
74S40  .20 
74S50  .20 
74S51  .25 
74S64  .15 
74S74  .35 
74S112  .60 
745114  .65 

74S133 
74S140 
74S151 
745153 
745157 
745158  .30 
74S194  1.05 
74S257 (8123) 1.05 

.40 

.55 

.30 

.35 

.75 

74 LSOO 
74 LSO1 
74 LSO2 
74 LSO4 
74 LSO5 
74 LSO8 
74 LSO9 
74 LS10 
74 LS11 
74 LS20 
74 LS21 
74 LS22 
74 LS32 
74 LS37 
74 LS38 
74 LS40 
74 LS42 
74 LS51 
74 LS74 
74 LS86 
74 LS90 
74 LS93 
74 LS107 
74LS123 
74LS151 
74 LS153 
74LS157 
74LS164 
74 LS193 
74 LS367 
74 LS368 

.20 

.20 

.20 

.20 

.25 

.25 

.25 

.25 

.25 

.20 

.25 

.25 

.25 

.25 

.35 

.30 

.65 

.35 

.35 

.35 

.55 

.55 

.40 
1.00 
.75 
.75 
.75 
1.00 
.95 
.75 
.65 

9301 
9309 
9322 

9000 SERI ES 

.85 

.35 

.65 

95H03  1.10 
9601  .20 
9602  .45 

MCT2 
8038 
LM201 
LM301 
LM308 (Mini) 
LM309H  .65 
LM309K (34ok-5585 
LM310  .85 
LM311D (mini)  .75 
LM318 (mini)  1.75 
LM 320K 517905)1.65 
LM320K 12  1.65 

.95 
3.95 
.75 
.45 
.95 

LINEARS, REGUL 
LM320T5  1.65 
LM320T12  1.65 
LM320T15  1.65 
LM324N  1.25 
LM339 
7805 (340T5) 
LM340T12 
LM340T15 
LM340T18 
LM340T24 
LM 340K 12 

.75 

.95 

.95 

.95 

.95 

.95 
1.25 

ATORS, etc. 
LM 340K 15 
LM340K 18 
LM340K24 
78L05 
78L12 
78L15 

1.25 
1.25 
1.25 
.75 
.75 
.75 

78M05  .75 
LM373  2.95 
LM380 (8 14 Ping .96 
LM709 (8,14 Pi N).25 
LM711  .45 

MICRO'S, RAMS, CPU'S, 
E-PROMS 

74S188 
1702A 
MM5314 
MM5316 
2102-1 
2102L-1 
2114 
TR16026 
TMS 4044-

3.00 
4.50 
3.00 
3.50 
1.45 
1.75 
9.50 
3.95 
9.95 

8080  8.95 
8212  2.95 

8214 
8224 
8228 
8251 
8255 
8113 
8123 
8124 
8T97  1.00 
21079-4 4.95 
2708  9.50 
Z80 PIO 8.50 

8.95 
3.25 
6.00 
8.50 
10.50 
1.50 
1.50 
2.00 

INTEGRATED CIRCUITS UNLIMITED 19  

7889 Clairemont Mesa Boulevard, San Diego, California 92111 
(714) 278-4394 (Calif. Res.) 

All orders shipped prepaid  No minimum 

Open accounts invited  COD orders accepted 

Discounts available at OEM Quantities  California Residents add 6% Sales Tax 
All IC's Prime/Guaranteed. All orders shipped same day received. 

24 Hour Toll Free Phone 1-800-854-2211  American Express / BankAmericard / Visa /MasterCharge 

LM723  .40 
LM725N  2.50 
LM 739  1.50 
LM741 (8-14).25 
LM747  1.10 
LM1307  1.25 
LM1458  .65 
LM 3900  .50 
LM75451  .65 
NE555  .35 
NE556  .85 
NE565  .95 
NE566  1.25 
NE567  .95 

SPECIAL 
DISCOUNTS 

Total Order  Deduct 

$35 - $99 
$100 - $300 
$301 - $1000 

10% 
15% 
20% 



WE'RE FIGHTING 
B U Y 

LED 
WATCH GUTS 

sl 95 "r •  $1.96 

REBELLION 
BACK INFLATION WITH THIS EXCLUSIVE IC SALE 

S A L E  P RI C E. G E T 2 N D  F O R  I C  M O R E!!! 

  lwr monads. - De they werk? WI.. ho w.*  A micro 
digital techolc 4o• bronaors. The comphoto guts ow,  . With 
bleak case sod leathereNe band. Sfooctions: HOURS, MINUTES, 
SECONDS.  MONTH.  • DATE.  S•rry.  no  00000 
Cat. NW 11411387  41 4 M. 

PARTS & SEMI"ONE CENTERS 
Chvo.  El•scrlotion (Order by Cal- No in  00000 hands) 

o 140  CB 55Lacro k w/hoolo, fer Pit cIrcolts 1•11430481   100  2 ler 1.01 
D 1.23 C MMMMM L CB SELECTOR, wiltallo. 14 PLL • ztal 1•9431144  I  00  20 ler 1.01 
o IS- POP" OPTICAL  , oleo. coo . , lii dia. ple•tle 1•01180411)  I  19  2 for 1.20 
o 10-IC "DICE". rolicroeci wIc circuits. MMMMM os tbeery 109401681   1.19  2 fer 1.20 
0 16- HI Fl   fell range for c•r a home (•9403114)   • 95  2 ter 4 941 
0 1-LED WATCH GUTS. rowris. N .. good? VI* don't korre (I M32117)   1.05  2 for 0.04 
0 1-UHF TUNER. solid state. standard type ,9A211271   7.00  2 for 1.01 
ci 10 SLIDE  SWITCHES, soot pop stylos 1•0514111Si    1.00  20 for 1.01 
O 4-7 AAAAA UM CAPACITORS. 6.11 oF ISV. dipped Iii 941241)   1.00  • for 1.01 
o S.PANCAKE PHOTOCELLS. 600 le ISM elorn• iv9529391  1  00  10 for 1.01 
0 1 10011113     fer no 10  gen frnasossi   1 91I  2 for 1.54 
o 1-MOTHERBOARD EDGE CONNECTOR. 1011 Ons..1211” (•11430117)   3.50  2 fer 3.51 
0 1.411-PIN EDGE CONNECTOIC.166- iipsclos 1,1•31431   1.1119  2 for 1.1116 
O I.NIETIR. !MA. 14••  . 0.2041. •11•370111   1.19  1 ler 1.20 
a I.SPOT RELAY. oerrn. open 12.24 VDC. 1210 el ms. dip slyle I. M317111   1.00  2 lior 1.01 
a 1.IIIIEDIER ROOT COUNTER. 000 491. resettablio. peoel 41.(•940161)   1.41  2 for LSO 
a 2-DUAL GATE MOSFET, slow t• 34100, 311167. for RE A Miser 1•91111191)  100  4 lor 1.01 
a 2-LCD  A AL INDICATORS, 114-109 1 7•1ii flealblo (4911111198)   7.00  4 for 1.01 
0 1./OYSTIC11. 40, 1000 pets, with knob 1,143804AI   4.95  2 lor 4.96 
a 1 VICO THUMB MNIIIIL SWITCH. SCD. 0.7 ni942111764)  149  2 ler 1.10 
0 I PLESSEY TV SI   FILTER. for chore. 3 or • 1•11439716   1.95  2 for 1.98 
o 2.911 NI CAD   PAR, plus in, 125405, 125 VAC prl (.944091111   149  2 ler 1.50 

2.00  40 ler 2.01 
u 76-11.07400 TEL ICs.   50%.• ylold, pop types 1•0424151   2.00  150 for 2.01 
in 100- MINI DIP Ms, Ii   untested 541. yhold. Peg 17144 In M33•01  2.00  ISO for 2.01 
a 30-1.113110 AUDIO IC'.. 2 watts on • dip 501+ ylold 1•11A521141   2-00  60 for 2.01 
a 7311  , OP AMPS   SO5 -• yield. •rops dips iwinidlp•(•111/134101  200  15010r 2.00 
C 100 TTL• M. LINEAR MIXED. with 7400s, 1505+ yirrie  942431)   2-00  200 for 2.01 
a 1 JOYSTICK. two 1011 pets. I., conip Wers. TV s•rn••  945037)   2.05  2 for V W 
0 1-5-TRACK TAPE HEAD. with plug' n' cord 1•91345111    2.60  2 ler 2.51 
0 ISO PREFORMED DISC CAPACITORS. ...,h 4 iralu••. asst'd 1•9428014   2.00  300 ler 2.01 
C ISO TRIMMER CAPACITORS. *Ice cow  Me pr•fon as•Fd. (e•411714)   2.00  120 'or 2.01 
o *0' YELLOW JACKET ISTLAR CAPACITORS. orarliw7 pep wilorts 1•111434716   2.00  ISO ler 2.01 
o ISO GLASS   400 M W. ,,   better thrin 705 yhold (*9427411 )   2.00  300 ter 2.01 
o 7S-CARROFILM RESISTORS, 4, in watt. S • 103, marked. aset's S4411434)  1.00  ISO ler 2.01 
0 210 UNMARKED CAPACITORS. pool ttttt one. rnoidwl. prop Yale . (•9434111)   100  SOO ler 2.01 
in 300-SILICON SIGNAL DIODES. nacre. 'los*, reoere 764 SO% HMS 1•0424216  2.00  600 I. 2.01 
0 WIC SOCKETS, 14. 16 plo. solder 1411.1.9436211   2_00  14 for 2.01 
o 100.11141441914 SWITCHING DIODES, SOL, yield. Untested! (..,A2410   2.00  200 for 2.01 
0 30-PC TRIM POTENTIOMETERS, therobwheel. screwdriver ow % (.911133,116   200  60 for 2.01 
o IS-SLIDE VOLUME CONTROLS. most6 yahoos, deals. sloglee(•9430117)   2.00  10 for 2.01 
O 75 4- CABLE TIES. Wastic. Ilk. iiTy.wrapii (•1141218   2.00  ISO for 101 
a 10-   inwr includ• CB Haw 11 rolor•1•1114321111)   2.00  20 for 2.01 
O 100-TERMINAL STRIPS. Nem 2 lege op 14113136   2.00  200 for 101 
a 30-NE 211E011 LAMPS. all 100% good :•9521113)   2.00  00 10, 2.01 

2-00  1110 IC for 2.01 
a 340U140 TRIGGERS, wound trigs•rs et, w/wono (•9436211)   2.00  6 for 2.01 
0 10 CB   for   loch lo p., NAM HC/1.8 (.11411010 )  1.00  20 lior 2.01 
o 100 DISC CAPACITORS, long lasd•  ...9e9 1414 /500 )   2.00  200 fer 1.01 
C 100-CAPACITOR SPECIAL. discs, aryls, lytit•. mere (.9427311)   2.00  200 for 2.01 
0 10-VOLTAGE REGULATORS.  14320. 340.1114 1•1143330)   2.00  200 for 2.01 
o   SWITCHES, slides rotaries rood. irk 1•114321.8)   2.00  NO ler 2.01 
O 200 RESISTOR SPECIAL. I. to 1W. carbeo. metal (0043004)   2.00  400 tor 2.01 
0 200-HALF MATTERS, rose   carbeo. metal I• M30411   1.00  400 for 2.01 
o 100-NATIONAL IC BONANZA. II  . 74009 ROWS 1.94201101   2.00  200 for 2.01 
0 11-1414107 VOLTAGE REGULATORS. S to 24V. TO-2201.04243M   2.00  SO lot 2.01 
0 100-PO4.  CAPS rissE4 veloos voltage, 4.0 1'4427311   200  200 for 2.01 
o SOTHERMISTORS r041   Iola teeop (.944089)   100  100 lor 2.01 
0 20-BRIDGES  . 2, 4, 4 •nop. fell wwre (.944022)   2.00  40 for 2.01 
0 25-LAMPilliSOCKET SETS. relic's 1.11. TI 1•1143111171   2.00  SO for 2.01 
a IS- MIRED READOUTS. AAAAA AA   127..3. 4. We. 1•9434191   2.00  30 frr. 1.01 
o ISO-  WAITERS real   metal fib., 4 :4441•11411413)   2.00  3001er 2.01 

'STOPS   TO 92 l•    2.00  200 ler 2.01 0 100-PLASTIC   
o 700-PREFORMED RESISTORS. 4. M. OW. 4 4140. seet'd 1.9421418)   2-00  400 for 2.01 
0 200-PRECISION RESISTORS. 4. es. IVI. 11. 21 marked 1•0424218   2.00  400 for 101 
o 60 DIPPED 4   shiny finish. •••tid vahrois (.142307)  100  120 lot 2.01 
13 30-VOLUME CONTROLS. ..dl.. lio•nr, •••16 woken (•91134311  200  60 far 2.01 
0 30.CLOCR CHIPS. Natieoal.  I  • alar m (4M 841110)   2.00  60 fer 2.01 
o 301145242 211 RAMS.  , .01 ttttt .943140)   2.00  00 fey 2.01 
o ID-PUSH SWITCHES. push 7.-b  . wrst. alorros 1.5452101   100  20 lot 2.01 
a 25 CD 4000 SERIES CMOS.  . SOI, irsoable Weld 1•0•112111•1   100  SO lot 2.01 
0 I-CHARACTER  . S • 7 likrert•It MR 2002P 1•9438141   4.9S  2 fer 4.14 
o I-CONDENSER MIKES. sensitive. SOO el m. 1.3 Velts 1•943178)  •  95  2 lot 4.94 

5.1.  ICE•11 

0 20-DATA ttttt PUSH SWITC14E3 spat norm rope*, tee keyboard* 10443791   

40.4. SHIELDED CARLE 1 coed, wakes. pOomee.(•9113877)   

7-SEGMENT READOUTS ONE CENT SALE 
34 DIGIT LCD WRIST WATCH DISPLAY 1.11A3111110)   3 ler $1.11  6 for $1.20 
SPERRY FLAT 4111111.  ..3- deal digit i•111434114)   3 ler  1 19  6 ter  1.20 
SPIRRY FLAT NIXIES.  ..11ii. IN-4g 1•911193111   3 let  1.19  Afar  1.20 
MAN .3 BUSSE( READOUT..1 4' red. coat, eoth.1•1111333111   •1••  1.00  12 fer  1.01 
MAN.• READOUTS. bobble. red. 4441. ••••••..19. 1•91111031   1 ler  1.00  4 fer  1.01 
IND-10 BLOCK READOUT, .122- crone cathado 1.9420114   2 fer  1.19  • fer  1.20 
0-DIGIT READOUT. led. caw catio440. ri•d 1•0•81901   1 tor  1.95  2 for  LI N 
nlo co3. 4” red. corn coitheds, 7.646.1.902949i   1.50 
F1111500..5" 7041. crow anode. 7 646.1 ,4429SM   LSO 
rmo-Noo..4" ..4. common anode. (.19•30101  345 
F110-11103, .11" red. common cathode. (.143327)   3.95 

RELAYS! 
o 1-SPIT 240 REED RELAY, norm 4444. Mp style. 1250 eanne I• 

E•ch 

1.40 

AMPLIFIERS!  Coda 

o 9 WATTS ON A CHIP, Twhiba TA720$ 057110671  4.56 
0 3 WATTS ON A CHIP, 11.1 PA 2631.94111221   1.50 

III I' S WITIllIES: 1 „ 2 , 

O 2 SWITCHES ON • DIP riga 51011   
O 3 SWITCHES ON A DIP .56 3609   0 6 SWITCHES ON A DIP AIM m u  9 ,17-s-  ! FULL WAVE 

.4  .. .  RECTIFIERS! : 
''s - 211 Amp  BRIDGE  • I 

• 

1.31  LBO 4 
. ardor by Cat No 9A2447 • voltage  , 

. PRV  Sale  l te• • 
• 0  SO  51-29  51.30 • 

Star 61.39 • 0 100  1.49  1.50 • 
6 for  1.30 • 0 200  1.69  1.70 • 
•ter  1.3* • 0 44)0  0.99  2.00 •_ 
02 00  Lae • o =  41to,  Lis • a  125  2.20 I 

2.50  2.51 7. 
• foe  1.311  01000  2.71  2.74 7 

M ANE CE/TAM A CALCULA1OR REJECT FOR ONLY  PFNNY'!!! 

P A R T S 

A L O N E 

A R E 

W O R T H 

M O R E 

T H A N 

P RI C E! 

1  LED OR FLUORESCENT 
asva 1_!!••• !CALCULATOR GAMBLE! 

'he ga mble of a lariano  I /I' 
( A N T U WE' Parlor, dun' Do 
her production  line raircta ond 

rrl time Why a re throe 
"*)ri.-10 .. MD•11/  krvho•rd 
pn• 
thesr pnres. who carts' V...7DP  . we are tokl  at 

0437  171611 I" deep 
0 M 5205 I 1.111resc 

o *A RO'  L I I ) 

( honer !worn  ntyles GREEN 

f":1  ::111tncludr operation manual '  

OEM 

Orehor 
By Cat, 
No, AAAAAA 

Type No.  Earl,  2 For 

527400 
S117401 
5117403 
527404 
557401 
M17506 
11117407 
1107509 
$47470 
147400 
S117417 
5/17420 
5317427 
15117423 
$41420 
6117430 
1/117477 
127436 
527440 
1117443 
557444 
5117444 
111745) 
$47451 
$47453 
5117454 
5/17455 
5417440 
0.17447 
081746.0 

TTL'S AT "CENT-CIBLE" PRICES 

1.11  • 30 
19  .30 
25 Al 
19  n 
l•  .18 
19  30 
,31  40 
-31  .411 
23  .26 
38  .36 
.35  .116 
32  .33 
40  .0111 
29  .39 
19  .30 
.29  .30 
19  .26 
20  .36 
19  .as 
59  .1111 
19  .as 
25  1.34 
15  .30 
19  .26 
19  .30 
20  .n 
19  .18 
35  25 
35  36 
19  .20 

TYP. No,  Each 

1.47445 

o 0917471 
o 507472 
o 3E17474 
a 2117471 
o 5117400 
5117402 

o 147443 
o 5117456 
o 5117406 
O S117400 
841450 

o 047411 
o 847402 
c 6117493 
6117404 

o 5117405 
O M1741111 
51174115 
1174107 

0 8474113 

o 0   
IN74113 

o 8474120 
o $474134 
O 11274190 
o 5817414S 

19 
.19 
.35 
.19 
.59 
.59 
.19 

.49 

.79 
3.49 

2 ler 

20 
.20 
.25 
.20 
.40 
.70 
.20 
.30 
1.00 
.50 

3.00 
Lai 

1.29  1.39 
.79  .00 

.70 

.05  .00 

.20  .20 
,79  ./19 
.20  .30 

.26  .311 

.50  .65 
.y• 

.40  1.96 
.69 

.45  so 

.11  .70 

Typo No.  Eac h 

o 14741 10 

o 11474194 
0 14174157 
0 811741 WI 
0 1111741411 
0 84741113 
a 8474164 
o 1474165 
0 111174144 
0 80174173 
0 INTO! 74 
81174175 

o 0474177 
• 1474179 
SA17•100 
S11741112 
1574190 
111741111 
5473252 
111174193 
6474194 
SE174197 
01174199 
4474200 
51174291 
1474 344 
01174351 

1.29 
1 75 
79 
39 

•• 
1 29 
1 39 
.79 
RI 
.9 
99 

1 79 
59 
71 

1 lei 
49 

1.99 
t 73 
•S 

1.25 
711 

1 50 
3.50 
7. 

5.09 
1.75 

2 toe 

130 
1 76 
PO 
40 

1 00 
100 
124 
£ 441 
SO 

100 
100 
1 00 
1 1110 
1 00 
90 

300 
50 
So 

2.00 
I 76 

04£  
00 
20 
74 

1 31 
3-51 
NO 

6 00 
3 76 

POP-AMPS AT "CENT-CIBLE" PRICES 
s„  0.  \  \11,..111 , k  10 3.11  10 

Typo No.  Each  2 for  17955115  Emk  2 I..  Typo  Each 
; L43004  5  79  $ 40  0 LM340T.5  1.49 
1.11130014  49  .50  0 LM3403-6  1.49 
11113010  45  .46  0 LM3407.11  1.49 
111430114  45  .46  0 L4340'112  1.49 
1933071/  .45  .44  0 L43407.15  1.49 
1.143050  .29 .30  0 L43407.15  149 
1.1430814  .69  .70  0 L43401.24  1.49 
15430911  1.49  LSO  0 LM3SON  .49 

0 143761  .29 
0 L437714  2.25 
o LIN3SON 
o L4311114 
0 LM3S614 
o L4531H 
0 LM532N 
o L1053211 
o 11154011 
0 L45551 
El L455614 
0 LIIISSSV 
o L4551111 
0 L1156111 
0 L45654 
0 L456511 
o LMS66 
0 LMS67 

1.143114  1.49 
L431811  .99 
1431011.5  .99 
L431011-12  .99 
L4311314•15  .99 
11113107-6  1.49 
L432211  1.19 
11113140  1.79 
1433901  1.79 
14340K-5  1.49 
L434014 4  1.49 
15434017 3  1.49 
L434011 42  1.49 
117134071-15  1.49 
L434011•18  1.49 
111340K-24  1.49 

1150 
1.00 
1.00 
1.00 
1.00 

150 
1.20 
100 
100 
150 
130 
1.50 
1.50 
150 
1.50 
1.50 

1.39 
1.99 
1.49 
1.49 
.15 
.25 
595 
75 

1.79 
.39 
.39 
1.00 
100 
1.00 
2.49 
2.39 

1.50 
130 
1.50 
1.50 
1.50 
130 
1.50 
-SO 
.30 
2.26 
1.40 
2.00 
1.50 
130 
.25 
26 
5.96 
.76 
1.110 
.40 
.40 
1.01 
101 
1.01 
2.50 
2.40 

0 LN7030  .59 
0 LIII704,4  .1s 
0 L47094  .19 
0 LM70931  .49 
0 L47334  79 
0 1.4741V  .25 
0 L47414  .30 
0 LIN74714  59 
0 LM1304  1.49  1.50 
0 LM1310  1.79  I AO 
0 L41312  2.49  2.50 
0 L414141  .19  .10 
0 1.1111451511  .39  AO 
0 1.41300N  .79  SO 
0 L1430184  .65  66 
0 LM3900N  .49  30 
0 LM3909V  125  1.26 
0 7.544250  1.20  1.21 
0 1475451  69  .70 
O 1475453  .69  .70 
0 LM75491  .80  Al 
0 1.11175492  .80  .01 
0 1.1575494  60  .61 
0 PA263  1.30  1.51 
0 011130145  1.29  1.30 

1 AMP SCR'S 

2 for 

60 
20 
20 
SO 
AO 
.26 

5 AMP B DGE 

Chal w by Cat. No. 9A2347 
2T0.1,2 Ca m 305040 .3,10.. 

01 

1N4000 Epoxy Rectifiers  and wollos• 

£00  37or 9!  6 for 1 0 

10  4 for SI  • for 1 01 

V .  IRECT FIERS 
100   200 2100 7109:S.I. :911155  C r22:0;21::::"  IC .148' 1 10.170.:L6:A995912:' " *.;::$;112 ". :5; 

Col,.A22 14.3774.: 12 0. T4t 23 

0 50   

912317  50  10 for $ .75  20 for  •7111  0̂ ,,, 0  30vo E.3:3 ,0 2 :  sail: :  
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ASSOCIATED RADIO 
AMERICA'S #1 Real Amateur Radio Store 

Actual current photos of some of our reconditioned equipment. 

OUR 

32ND 

YEAR 

We have hundreds of reconditioned items. Save big with 
confidence. Reconditioned units carry a guarantee. 
We trade - USED on NEW or USED on USED 
We sell - ALL major brands NEW & USED 
We buy - Many types of amateur equipment. 

ASSOCIATED RADIO 
8012 CONSER BOX 4327 
OVERLAND PARK, KANSAS 66204 

913-381-5900 

CALL US WITH YOUR REQUIREMENTS 

WE ALSO SELL MUCH OF OUR TRADE-IN EQUIPMENT BEFORE WE 
RECONDITION IT. THIS WE SELL AT GREATLY REDUCED PRICE. REAL 

BARGAINS FOR THE EXPERIENCED HAM. SEND $1.00 AND YOUR NAME - CALL 

LETTERS AND ADDRESS TO US AND WEN SEND YOU NOT ONLY OUR REGULAR 
CATALOG BUT A CURRENT LIST OF UNSERVICED BARGAINS.  A50 
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... and it's the last call you'll have to make! 

(NO CHARGE TO CALLING PARTY) 

•aoo32s3e3e 
CALL FOR THE BEST PRICE AND FAST DELIVERY 

ON THE FOLLOWING LINES: 

ATLAS 
COLLINS 
DENTRON 
DRAKE 
HY GAIN 

ICOM 
INFO-TECH 
KEN WOOD 
MOSLEY 
STANDARD 

AND MANY 01 HERS. 

SWAN 
TEMPO 
TEN-TEC 
WILSON 
YA ESU 

8340-42 Olive Blvd. P O. Box 28271 St. Louis, MO 63132 

I a li f f l * 

**Mew edowr o•  ammo* . 
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SPECIAL: 
PRE-PUBLICATION OFFER 
(orders will be filled on 
a first-in, first-out basis) 

• HOW TO BUILD A MICROCOMPUTER — 
AND REALLY UNDERSTAND IT—BK7325 
—by Sam Creason. The electronics hob-
byist who wants to build his own micro-
computer system now has a practical 
"How-To"  guidebook. Sam Creason's 
book is a combination technical manual 
and programming guide that takes the 
hobbyist step by step through the design, 
construction, testing, and debugging of a 
complete microcomputer system. This 
book is must reading for anyone desiring a 
true understanding of small computer 
systems. $9.95.' 

"1110PAGAIllali 
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• A GUIDE TO HAM RADIO —BK7321 —by 
Larry Kahaner WB2NEL. What's Amateur 
Radio all about? You can learn the basics 
of this fascinating hobby with this ex-
cellent beginner's guide. It answers the 
most frequently asked questions in an 
easy-going manner, and it shows the best 
way to go about getting an FCC license. A 
Guide to Ham Radio is an ideal introduc-
tion to a hobby enjoyed by people around 
the world. $4.95.• 

•VOLUME IV —IC TEST EQUIPMENT— 
LB7362 —it's easy and fun to build your 
own test equipment with ICs! Here in this 
fourth volume of the 73 TEST EQUIPMENT 
LIBRARY are 42 home construction proj-
ects for building test equipment to work 
with your ham station and in servicing 
digital equipment. Counters, scalers, fre-
quency standards, synthesizers, logic 
probes ... JUST ABOUT EVERYTHING 
you need and can build with ICs. $4.95.* 

_H?W to Build 
Pficroc°MPoter 

and a  n 
'Aeon Y Understand It 

• SSB ... THE MISUNDERSTOOD MODE 
—BK7351 —by James B. Wilson. Single 
Sideband Transmission ... thousands of 
us use it every day, yet, it remains one of 
the least understood facets of amateur 
radio. J. B. Wilson presents several 
methods of sideband generation, amply il-
lustrated with charts and schematics, 
which will enable the ambitious reader to 
construct his own sideband generator. A 
must for the technically-serious ham. 
$5.50.• 

• PROPAGATION WIZARD'S HANDBOOK 
—BK7302--by J. H. Nelson. When sun-
spots riddled the worldwide communica-
tions networks of the 1940's, John Henry 
Nelson looked to the planets for an 
answer. The result was a theory of propa-
gation forecasting based upon interplan-
etary alignment that made the author the 
most reliable forecaster in America today. 
The book provides an enlightened look at 
communications past, present, and future, 
as well as teaching the art of propagation 
forecasting. 6.95.* 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to, 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information . 

*Add $1.00 handling charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• NOVICE STUDY GUIDE —SG7357— Here is a completely new study 
guide and reference book for the potential ham. This is not a ques-
tion/answer memorization course. Electronic and radio fundamentals are 
presented and explained in an easy-to-understand fashion, preparing the 
beginner for the Novice exam. Includes the latest FCC amateur regula-
tions, as well as application forms. Easily the best path into the exciting 
world of ham radio! $4.95.• 

• GENERAL CLASS STUDY GUIDE —SG7358—A complete theory course 
for the prospective General or Technician. This reference explains tran-
sistor, amplifier, and general radio theory, while preparing the Novice for 
the "big" ticket. After getting your ticket, you'll use this guide again and 
again as an electronic reference source. Not a question/answer guide that 
becomes dated when the FCC updates the amateur exams. $5.95.• 

• ADVANCED CLASS STUDY GUIDE—SG1081 — Ready to upgrade your license? To prevent retaking the FCC theory exam, you 
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in 
detail in this easy-to-follow study guide. Special modes and techniques, such as RTTY, are also treated. An engineering degree is 
not necessary to master Advanced theory —try this book before visiting the examiner's office! $5.95.• 

• EXTRA CLASS LICENSE STUDY GUIDE —SG1080—Before going for your 1 x 2 call, it pays to be a master of the Extra class 
electronic theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is 
presented. Antennas, transmission lines, swr are discussed, as well as noise, propagation, and specialized communication 
techniques. This book is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must 
be understood before attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method first! $5.95.• 
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NOVICE THEORY TAPES 
Startling Learning Breakthrough 

• NOVICE THEORY TAPES—C17300—Startling Learning Breakthrough. You'll be astounded at how 
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of 
questions and answers from the latest Novice exams give you the edge you need to breeze through 
your exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our 
tapes for the incredibly low price of ONLY $15.95.' 
Scientists have proven that you learn faster by listening than by reading because you can play a 
cassette tape over and over in your spare time —even while you're driving! You get more and more info 
each time you hear it. 
You can't progress without solid fundamentals. These four hour-long tapes give you all the basics 
you'll need to pass the Novice exam easily. You'll have an understanding of the basics which will be 
invaluable to you for the rest of your life! Can you afford to take your Novice exam without first listen-
ing to these tapes? Set of 4—S15.95.• 

SSTV 
•SLOW SCAN TELEVISION 
TAPE—CT7350— Prize-winning 
programs from the 73 SSTV 
contest. Excellent for Demo! 
$5.95. 
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Any Four Tapes For 815.95! • 
84.95 Each! • 

"GENESIS" 
5 WPM —CT7305—This is the beginning 
tape for people who do not know the code 
at all. It takes them through the 26 letters. 
10 numbers and necessary punctuation. 
complete with practice every step of the 
way using the newest blitz teaching tech-
niques. 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 otherwise drop out 

"THE STICKLER" 
6+ WPM —CT7306 —This is the practice 
tape for the Novice and Technician li-
censes. It is made us of one solid hour of 

73 CODE SYSTEM TAPES 
code, sent at the ott icial FCC standard (no 
other tape we've heard uses these stan-
dards, so many people flunk the code 
when they are suddenly —under pressure 
—faced with characters sent at 13 wpm 
and spaced for 5 wpm). This tape is not 
memorizable, unlike the zany 5 wpm tape, 
since the code groups are entirely random 
characters sent in groups of five. 

"THE CANADIAN" 
10 + WPM —CT7310 — 73 hasn't forgotten 
the Canadian hams —our 10 WPM tape 
prepares you to breeze through your coun 
try's licensing exams Like the other code 
groups, the tape is not memorizable and. 
once mastered, provides a margin of safe-
ty in the actual text situation 

"BACK BREAKER" 
13 + WPM —CT7313 —Code groups 
again, at a brisk 13 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 universal 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. 

"COURAGEOUS" 
20+ WPM —CT7320 — Code is what gets 
you when you go for the Extra class li-
cense. It is so embarrassing to panic out 
lust because you didn't prepare yourself 
with this tape. Though this is only one 
word faster, the code groups are so diffi-
cult 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. 

"OUTRAGEOUS" 
25 + WPM —CT7325 — This is the tape for 
that small group of overachieving hams 
who wouldn't be content to simply satisfy 
the code requirements of the Extra Class 
license its the toughest tape we've got 
and we keep a permanent file of hams who 
have mastered it Let us know when you're 
up to speed and well inscribe your name 
in 73's CW  Hall of Fame" 

coo cam 
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o 
CODE COURSE 
# 1111_ I 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

*Add $1.00 handling charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• BEHIND THE DIAL —BK7307 —By Bob Grove. Get more fun out 
of shortwave listening with this interesting guide to receivers, 
antennas, frequencies and interference. $4.95.• 

17 7 j 

• THE CHALLENGE OF 160—BK7309 —is the newest book in the 
73 technical library, dedicated to 160 meter operating. Si Dunn pro-
vides all necessary information to get started on this unique band. 
The all-important antenna and ground systems are described in 
detail. The introduction contains interesting photos of Stew 
Perry's (the King of 160) shack. This reference is a must for new 
and experienced "Top Band" operators. Price: $1.95.• 

• IC OP-AMP COOKBOOK —BK1028—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 il-
!ustrated. 592 pages, 51/2  x 81/2, softbound. $12.95.• 

• SSB ... THE MISUNDERSTOOD MODE —BK7351 —by James B. 
Wilson. Single Sideband Transmission ... thousands of us use it 
every day, yet it remains one of the least understood facets of 
amateur radio. J. B. Wilson presents several methods of sideband 
generation, amply illustrated with charts and schematics, which 
will enable the ambitious reader to construct his own sideband 
generator. A must for the technically-serious ham. $5.50.• 

• SSTV HANDBOOK —BK7354(hardcover), BK7355(softcover) — 
This excellent book tells all about it, from its history and basics to 
the present state-of-the-art techniques. Contains chapters on cir-
cuits, monitors, cameras, color SSTV, test equipment and much 
more. Hardbound $7.00, softbound $5.00.• 

• WEATHER SATELLITE HANDBOOK —BK7370 —Simple equip-
ment and methods for getting good pictures from the weather 
satellite. Antennas, receivers, monitors, facsimile you can build, 
tracking. automatic control (you don't even have to be home). Dr. 
Taggart WB8DQT.$4.95.• 

Vertical, 
Beam, and 
Triangle 
Antennae 

• INTRODUCTION TO RTTY—BK7380—A beginner's guide to 
radioteletype including teletypewriter fundamentals, signals, 
distortion and RTTY art. You can be a RTTY artist! A 73 publica-
tion. $2.00.• 

•THE NEW RTTY HANDBOOK —BK7347--is a new edition and 
the only up-to-date RTTY book available. The state of the art has 
been changing radically and has made all previous RTTY books ob-
solete. It has the latest circuits, great for the newcomer and expert 
alike. $5.95.• 

• PROPAGATION WIZARD'S HANDBOOK —BK7302 —by J. H. 
Nelson. When sunspots riddled the worldwide communications 
networks of the 1940's, John Henry Nelson looked to the planets 
for an answer. The result was a theory of propagation forecasting 
based upon interplanetary alignment that made the author the 
most reliable forecaster in America today. The book provides an 
enlightened look at communications past, present, and future, as 
well as teaching the art of propagation forecasting. $6.95.* 
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• 73 DIPOLE AND LONG-WIRE ANTENNAS—BK1016—by Ed-
ward M. Noll W3F0J. This is the first collection of virtually every 
type of wire antenna used by amateurs. Includes dimensions, con-
figurations, and detailed construction data for 73 different anten-
na types. Appendices describe the construction of noise bridges, 
line tuners, and data on measuring resonant frequency, velocity 
factor, and swr. $5.50.• 

• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS-8K1069 — 
by Edward M. Noll W3FQJ. Describes 73 different antennas for 
amateurs. Each design is the result of the author's own ex-
periments 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. $5.50.• 

• VHF ANTENNA HANDBOOK —BK7368—The NEW VHF Anten-
na Handbook details the theory, design and construction of hun-
dreds of different VHF and UHF antennas ... A practical book 
written for the average amateur who takes joy in building, not full 
of complex formulas for the design engineer. Packed with 
fabulous antenna projects you can build. $4.95.• 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information.  

*Add $1.00 handling charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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TEST EQUIpMENT 

•RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD—BK1044—Rt burst, function, square wave generators, 
variable length pulse generators-100 kHz marker, i-f and rf sweep 
generators, audio osc, at/0 signal injector. 146 MHz synthesizer, 
digital readouts for counters, several counters, prescaler, 
microwave meter, etc. 252 pages. $5.95.• 

•VOL. I COMPONENT TESTERS—LB7359— ... how to build 
transistor testers (8), diode testers (3), IC testers (3), voltmeters 
and VTVMs (9), ohmmeters (8 different kinds), inductance (3), 
capacity (9), 0 measurement, crystal checking (6), temperature (2), 
aural meters for the blind (3) and all sorts of miscellaneous data on 
meters ... using them, making them more versatile, making stan-
dards. Invaluable book. $4.95.• 
•VOL. II AUDIO FREQUENCY TESTERS—LB7360— ... jam 
packed with all kinds of audio frequency test equipment. If you're 
into SSB, RTTY, SSTV, etc., this book is a must for you ... a good 
book for hi-fi addicts and experimenters, too! $4.95.• 

•VOL. III RADIO FREQUENCY TESTERS—LB7361 —Radio fre-
quency waves, the common denominator of Amateur Radio. Such 
items as SWR, antenna impedance, line impedance, rf output and 
field strength; detailed instructions on testing these items in-
cludes sections on signal generators, crystal calibrators, grid dip 
oscillators, noise generators, dummy loads and much more. 
$4.95. • 

•VOL. IV IC TEST EQUIPMENT —LB7362 —Become a 
troubleshooting wizard. All you need to know about pulse, audio 
and sync generators, frequency counters, digital component 
testers, logic probes and more! Plus a cumulative index for all four 
volumes of the 73 Test Equipment Library. $4.95.• 
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•BACK ISSUES—Complete your collec-
tion—many are prime collectibles now, 
classics in the field! A full collection is an 
invaluable compendium of radio and elec-
tronics knowledge! $2.00 each, or 5 for 
$5.00.• 
• LIBRARY SHELF BOXES—These sturdy 
white, corrugated, dirt-resistant boxes 
each hold a full year of 73 or Kilobaud. 
With your order, request self-sticking 
labels for any of the following: 73, Kilo-
baud, CO, QST, Ham Radio, Personal Com-
puting, Radio Electronics, Interface Age, 
and Byte. Order 1—BX1000—for $2.00*; 
order 2-7—BX1001 —for $1.50 each*, order 
8 or more—BX1002—for $1.25 each. 

••=.•••••••••••• =•••••••• ••1111•11,1•11. 

Style Y 

• NEW REPEATER ATLAS OF THE EN-
TIRE WORLD—BK7345---150°/0 as big as 
any list ever available—nearly 900 more 
repeaters listed. New improved maps 
show the locations by f.equency of every 
repeater in the States. Only $1.95.• 
•QSL CARDS-73 turrs out a fantastic 
series of QSL cards at apout half the cost 
of having them done elsewhere because 
they are run as a fill-in between printing 
books and other items in the 73 Print Shop. 
250 Style W -0W0250--for $8.95*; 500 
Style W -0W0500—for $13.95*; 250 Style 
X-0X0250—for $8.95*; 500 Style X— 
QX0500 —f or $13.95*; 250 Style Y-0Y0250 
—for $8.95*; 500 Style Y—QY0500—for 
$13.95.• 
• 73 MAGAZINE BINDERS—Preserve and 
protect your collection for your lifetime! 
There's no excuse for lost issues when you 
have these handsome red binders with 
gold lettering. Order 1—BN1001 —for 
$6.50*; 2 or more— B111002—for $6.00 
each.• 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

*Add $1.00 handling charge for orders under $10.00. Note: Prices subject to change on books not puolished by 73 Magazine. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 



21,560 
pages. 

That's the size of the world's 
most co mprehensive guide to 
the subject of ha m radio: 

18 years of 73 Magazine. 

The back issues of 73 are a gold mine of interesting articles. Unlike 
the other magazines, which fill their pages with activity reports, 
there's little to go stale in 73. You'll find pioneering articles on SSTV, 
FM, repeaters, ICs, and computers. Even the editorials are fun as 
Wayne Green's dire predictions, like the debacle of incentive licens-
ing, have come to pass. 

Clip the coupon below and send for 73's new back issue catalogue. 
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain 
to boot. 

YES! Rush me 73's FREE Back Issue Catalogue! 
Name   
Address   

City  State  Zip   S9/ 

magazine  
PETERBOROUGH NH 03458 
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IS H.ARD COPY STORAGE A PROBLEM? 

73, as thick as it is, is more like a floppy when it comes 
to standing on the bookshelf. Try the 73 Library Shelf 
BOXES, ... sturdy corrugated white dirt resistant card-
boari boxes which will keep them from flopping around. 

We I-ave self-sticking labels for the boxes, too, not only 
for 73, but also for Kilobaud. . and for CQ, QST, Ham 
Radio, Personal Computing, Radio Electronics, Inter-
face Age, and Byte. Ask for whatever stickers you want 
with your box order. They hold a full year of 73 ... or 
Kilobaud. Your magazine library is your prime reference, 

keep it handy and keep it neat with these strong library 
shel boxes ... One box is $2.00, 2 boxes are $3.00 and 
eigi boxes are $10.00. Be sure to specify which labels 
we should send. Have your credit card handy and call 
our loll-free order number 800-258-5473, or use the order 
card in the back of the magazine and mail to: 

magazine  
PF lf RBOROUGH  03458 

PI T01‘1* 

0 411 

WEATHER 

SATELLITE 

HANDBOOK 

$4.95 

Weather Satellite Antenna Systems, 
Receivers, How To Find & Track 
Satellites . 

A complete satellite 
ground station can be 
built for less than the cost 
of a good television set! 
And you don't have to be 
a mechanical or electrical 
genius, either. This text is 
fully illustrated and you 
will find information on 
simple equipment, meth-
ods for producing good 
pictures from the weather 
satellite, antennas, re-
ceivers, monitors, track-
ing & automatic control. 

magazine 
PETERBOROUGH NH 03458 

Propagation 
by 
J.  Nelson 

EASTERN UNITED STATES TO: 
GMT:  ao  02  04  06  08  10  12  14  16  18  20  22 

ALASKA 14 14 7 7 7 7 , 7 7 71 14 14 

ARGENTINA 14 14 7.4 7 7 7 II 14 11A 21 21 4 21 1 

AUSTRALIA 144 14 7B 76 78 7 7 7 78 78 141 21 

CANAL ZONE 14 7 7 7 7 7 14 14 144 21 21 21 

ENGLAND 7 7 7 7 7 78 14 14 21 21 14 78 

HA WAII 144 14 70 7 7 7 7 78 14 14 14 141 

INDIA 7 76 70 76 76 70 14 14 14 7A 7 7 

JAPAN 14 71 76 78 78 7 7 7 7 7 71 14 

MEXICO 14 71 7 7 7 31 7 14 14 14 141 E I N 

PHILIPPINES 14 71 70 70 76 78 7 7 7 7 14 

PUERTO RICO 14 7 7 7 7 7 7 A 14 14 11 14 11 . 

SOUTH AFRICA 7 A 7 7 7 78 14 14 14/ 21 21 4 21 1 14 

U. S. S. R 7 7 7 7 7 70 ¶4 14A 141 14 70 7 

WEST COAST 14A 14 7 7 7 7 7 

STATES 

14 14 41 141 

TO: CENTRAL UNITED 
ALASKA 14 14 7A 7 7 14 14 14 

ARGENTINA i 4 14 14 7 7 1 4e t w m  A M I 

AUSTRALIA 1 141 48 78 76 

, 

CANAL ZONE 21 14 7 7 7 M U M 

ENGLAND 7 7 7 A im  El 
HA WAII 41 14 71 7 

INDIA 7 78 70 10 78 W M = 

E MI M E M JAPAN 14 1• 71 7 

MEXICO 14 7 7 7 7 W I EF U M 

PHILIPPINES 14 14 7 M E M O 

PUERTO RICO 14 71 7 7 ! MOM 
M I MI 

N M = 

SOUTH AFRICA ,  

U.S. S. R. 7 7 7 7 

WESTERN UNITED STATES 
7 7 14 

“ MP R O M 

O NI MI R MI 

M I M E 

I ff i ni al i 

M O M 

TO: 

14 14 ALASKA 14 14 7A 7 7 3A 31 

ARGENTINA 
14 14 71 7 7 7 4 

AUSTRALIA 21 A 21 21 11 7 7 

CANAL ZONE 71 1. 7 7 7 7 7 11 141 

ENGLAND 70 7 7 7 7 10 76 14 14 

HA WAII 21 21 744 14 7 

INDIA 14 14 4 M U M . 

M O M 

INP E R U M 

MIPOURI 
Il l i n lin 

I R MI N E 

M E 

JAPAN  14 14 4 •  . •.  

MEXICO 74 14 7 7 7 7 7 14 4 

PHILIPPINES 14 1 4 14 78 78 70 7 7 7 

PUERTO RICO 14 71 7 7 7 7 

SOUTH AFRICA 7 7 7 7 7, 

US S R. 7 7 7 

EAST COAST 

A = Next higher frequency may also be useful 
B = Difficult circuit this period 
F = Fair 
G = Good 
P = Poor 
SF = Chance of solar flares 

septe mber 

sun  m on fur. , w ad th u Irl sat 

• D 1 
G 

2 
G 

3 
G 

4 
F 

5 
G 

6 
G 

7 
G 

8 
P SF 

9 
P/SF 

10 
P/SF 

11 
G/SF 

12 
G/SF 

13 
F/SF 

14 
P/SF 

15 
P 

16 
G 

17 
G 

18 
G 

19 
F 

20 
F 

21 
F 

22 
P 

23 
F 

24 25 
G 

26 
G 

27 
G 

28 
G 

29 
G 

30 
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Novice 
Class 
License 
Guide 

r 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 ad-
dress in space provided. Also include your mailing 
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to: 

PETERBOROUGH NH 03458 

0 Address change only 
O Extend subscription 
O Enter new subscription 
O1 year $15.00 

0 Payment enclosed 
(1 extra BONUS issue) 

0 Bill me later 

If you have no label handy, print OLD address here. 

I cd 
• Name  Call 

Address   

I Lis City  State   Zip   

print NEW address here: 

Name  Call   

Address   

I City  State   Zip   

TItittts   
TO COMPETENCE! 

73 
soNif 09  k-iass 
1,10  Lsiyense 
si  ,,tudy General 

Class 
License 
Guide 

Novice Guide  This excellent 
reference will launch you into the exciting world of 
ham radio! Covers radio and electronic funda-
mentals, preparing you to pass the Novice exam; 
also includes the latest FCC amateur regulations 
and application forms. $4.95 

General Guide  If you're look-
ing ahead to your General or Technician exam, or 
are already licensed, this excellent reference work 
is a must for you! Covers completely transistor, 
amplifier, and general radio theory; you'll use it 
again and again! $5.95. 
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1310016  73 DIPOLE 9 LO W.. WIRE ANTENNAS 
ST0000  73 BACK ISSUE 

ST2500  73 BACK ISSUES -25 OUR CHO10E 

610500  73 BACK ISSUES -5 YOUR CHOICE 
ST1000  73 BACK ISSUES — 10 YOUR CHOICE 

ST2501  73 BACK ISSUES -25 YOUR CHOICE 

1367307 BEHIND THE DIAL 
1391001 BINDER -73-1 

091002 BINDER -73-28UP 

067300 CHALLENGE OF 160 

CT7305 CODE TAPE -5 WPM 

CT7306 CODE TAPE -6 WPM 
CT7310 CODE TAPE -10 WPM 

CT7313 CODE TAPE -13 WPM 
C17320 CODE TAPE —20 WPM 

C17325 CODE TAPE —25 WPM 

C17399 CODE TAPE —LEARN MORSE CODE 
C17394 CODE TAPESIANY FOUR ABOVEI 
067321 GUIDE TO HAM RADIO 

017325 HO W TOBUILD A MICROCOMPUTER 

061028 IC OP AMP COOKBOOK 
(367380 INTRO TO RTTY 

CT7300  NOVICE THEORY TAPES 

811100 PRACTICAL TEST INSTRUMENTS 
067302 PROPAGATIONS WIZARD'S HANDBOOK 

OW0250 OSL CARDS—STYLE W -250 

OW0500 OSL CARDS—STYLE W -500 
000250 OSL CARDS—STYLE X-250 

030500 OSL CARDS —STYLE X-500 

010250 OSL CARDS —STYLE Y-250 

0Y0500 OSL CARDS —STYLE Y-500. 
1367345 REPEATER ATLAS 
011044 RF DIGITAL TEST EQUIPMENT 
1367347 RTTY HANDBOOK 
B0I000 SHELF BOX — 1 
901001  SHELF B00 -2 

001002 SHELF BOX -8UP 

917351 SSB THE MISUNDERSTOOD MODE 

867354 SSTV HANDBOOK (HARDCOVER) 
B17355 SSTV HANDBOOK (SOFTCOVERI 

017350 SSTV TAPE 

SG1081  STUDY GUIDE —ADVANCED CLASS 

$01060 STUDY GUIDE —EXTRA CLASS 
SG7358 STUDY GUIDE —GENERAL CLASS 
SG7357 STUDY GUIDE —NOVICE CLASS 

1137359  TEST EQUIP LIB V1 —COMP TESTERS 
LB1360  TEST EQUIP LIB 02 — AUDIO TESTERS 

167361  TEST EQUIP LIB 33 —RADIO EQUIP 

11373132  TEST EOUIP LIB 04 -1C TEST EQUIP 

061089 VERTICAL BEAM B TRIANGLE ANTNS 
867388 VHF ANTENNA HANDBOOK 
1367370 WEATHER SATELLITE HANDBOOK 
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Don't forget to 
complete the at-
tached Reader 
Service Card and 
return "postage 
paid"  to  73 
Magazine —Our 
advertisers 
want to hear 
from you. 
DO IT NO W! 
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SEND FOR YOUR FREE PRODUCT CATALOGS 
Return this card to receive full information on the many products adver-
tised in this issue. Simply circle the Reader Service # below for each 
advertised product. The codes appear in the index of advertisers on this 
page, and near the company's logo on the ad pages. Please provide a full 
address and zip code. (Limit: 25 requests) E Subscriber E Newsstand 

Al  A57  C6  D10  E33  H8  J7  M41  05  R1  S33  135 
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A50  B32  C89  El 9  H2  19  L11  M59  P30  S8  T13  X1 
A51  C3  C90  El 9  H3  J1  M35  N2  03  S10  T18  Y1 
A55  D6  E31  H5  J2  M36  03  06  S18  134  Z1 

k ioboud 

This month's ARTICLE WINNER (title page number).   

Name   

Address   

City   State  Zip   

FIRST CLASS 

Permit No. 17 

Peterborough NH 03458 

BUSINESS REPLY MAIL 
No postage stamp necessary it mailed in the United States 

Postage will be paid by 

Attn: Mail Order 

EmEco-jELE  
44 Main Street 
Peterborough NH 03458 

SEND FOR YOUR FREE PRODUCT CATALOGS 
Return this card to receive full information on the many products adver-
tised in this issue. Simply circle the Reader Service # below for each 
advertised product. The codes appear in the index of advertisers on this 
page, and near the company's logo on the ad pages. Please provide a full 
address and zip code. (Limit: 25 requests)  Subscriber  Newsstand 
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Permit No. 17 

Peterborough NH 03458 

BUSINESS REPLY MAIL 
No postage stamp necessary it mailed in the United States 

Postage will be paid by 

fMlInciMaMig 
Peterborough NH 03458 

Attn Reader Service 

SUBSCRIBE!  1 year-KB GI S113*  Lite Sub @ $195 —  U.S. & Canada only 
73 Magazine  1 year-73 42 $15° Renewal-Exp. date   (U.S. currency, please) 
Kilobaud 3 years (KB or 731 a 136• New subscription ••U.S. only. 

Please send me the following 73 products: (please print or type!) 

Oty Catalog # Description Unit Price Total 

Add $1.00 shipping & handling for orders under $10.00 

Coupon expires in 60 days. Total: 

ec oney or er 

Bill: E American Express L BankAmericard/Visa 

Credit Card -=   
Expiration date 

Name 

Ci Master Charge 

Signature   
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Postage will be paid by 
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THE 901DM "SMART RADIO" FAMILY 
HERE NOW 
left to right 

YD-844A High/Low Impedance Microphone (50K/600 Ohms) 
FC-901 Antenna Tuner 

FV-901DM Synthesized Scanning VFO 

FT-901 DM HF All Mode Transceiver 

FTV-901 Multi Band Transverter -2 meter/6 meter/3/4 meter 
SP-901P Speaker Phone Patch 

e And Specit.cations Subject To 
inge Without Notice Or Obligation 

THERE'S MORE TO COME . . 

Till;• dio. 
78 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 




