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BUY OUR ANTENNA ... OPEN X.. . ASSEMBLE IT EASILY.. . 

-NEW FM GAIN RING0 RANGER.. . you'll say 
"IT WORKS", when you try this exciting new an- 
tenna! Ringo Ranger is even better than the popular 
Ringo. Ranger has more gain for extended range. 
Easily mounted on a mast or existing tower, Ranger 
consists of a one eighth wave phasing stub and three 
half waves in phase to concentrate your signal at the 
horizon where it can do you the most good. Your 
present AR-2 can be extended with a simply installed 
RANGER KIT. 

ARX-2 100 watts 146-148 MHz $26.50 
ARX-220 100 watts 220-225 MHz $26.50 
ARX-450 100 watts 435-450 MHz $26.50 
ARX-2K Ranger Kit $10.95 

'NEW FM MOBILE ... Fiberglass 518 wave pro- 
fessional mobile antenna for roof or trunk mount. 
Superior strength, power handling and performance. 

AM-147T 146-175 MHz mobile $29.50 

tN EW 4 POLE.. .economically priced for primary 
repeater or home QTH, this antenna has been proven 
in hundreds of repeater installations. It is a four di- 
pole gain array for mast or tower mounting. It has 
sealed coax harness for direct 52 ohm feed. 
The antenna can be adjusted for a 180° or 360° ra- 
diation pattern. Another unmatched antenna value 
by Cush Craft. 

AFM4D 1000 watts 146-148 MHz $52.50 
AFM-24D 1000 watts 220-225 MHz $48.50 
AFM-44D 1000 watts 435-450 MHz $46.50 

center support mast not included 

IN STOCK WITH YOUR LOCAL DISTRIBUTOR 

h 
C O R P O R A T I O N  

621 HAYWARD ST., MANCHESTER, N.H. 03103 



There's a unit of DRAKE gear just right for 
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and fellow hhn8,, , 
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any ham ... 
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If your XYL 
needs a hint, ' 

circle your choice(s) 
and leave this ad 

where she will 

R.L. DRAKE COMPANY 
540 Richard Street Phone (513) 866-2421 

Miamisburg, Ohio 45342 @ Telex 288-01 7 
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$29.95 each eommuniecllionr rpcddidr ~~u~!&,DF~~,!~~~~LE~ 
Yired and tested, complete with P. 0. BOX 153 DETERMINING ELEMENTS 
(-1 element BREA, CALIFORNIA 92621 

(714) 998-3021 
$3.00 each 

2 december 1975 More Details? CHECK-OFF Page 142 



December, 1975 
volume 8, number 12 

staff 
James R. Ftsk. W l D T Y  

editor-tn-chtef 

Patr~cta A Hawes, WN lQJN 
asststant ed~ to r  

J. Jay O'Brlen. W6GO 
f m  editor 

James A Harvey. WA6IAK 
James W. Hebert, WA8OBG 

Joseph J. Schroeder. WSJUV 
Alfred Wilson, W6NIF 

associate editors 

Wayne T. Pierce, K3SUK 
cover 

T.H. Tenney. Jr., W l N L B  
publisher 

Fred 0. Moller. Jr., WNIUSO 
advertising manager 

Cynthta M. Schlosser 
assistant 

advertising manager 

off ices 
Greenv~lle, New Hampshire 03048 

Telephone. 603-878-1441 

ham radio magazine is 
published monthly b y  

Communications Technology, Inc 
Greenville. New Hampshire 03048 

subscription rates 
U.S. and Canada one year. $8.00 

two  years, $13.00; three years. $18.00 
, Worldwide: one year. $10.00 

two  years. $17.00: three years, $24.00 

Foreign subscription agents 
Canada 

Ham Radio Canada 
Box 114. Goder~ch 

Ontario. Canada. N7A  3 Y 5  

Europe 
Ham Radio Europe 

Box 444 
194 04 Upplands Vasby. Sweden 

France 
Ham Radio France 

20 bis, Avenue des Clarions 
89000 Auxerre, France 

United Kingdom 
Ham Radto UK 

Post Off lce Box 64, Harrow 
Middlesex H A 3  6HS. England 

African continent 
Holland Radio, 143 Greenway 

Greenside, Johannesburg 
Republic o f  South Africa 

Copyright 1975 b y  
Communications Technology, Inc 

Tit le registered at U.S. Patent Off ice 
Printed b y  Wellesley Press, Inc 

Framingham, Massachusetts 01 701, USA 

M ~ c r o f i l m  copies o f  current and 
back issues are available f rom 

University Microfilms 
Ann Arbor. Mtchigan 48103 

Second-class postage 
paid at Greenville, N.H. 03048 

and at addittonal mailtng offices 

contents 
8 Collins S-line frequency synthesizer 

Robert S. Stein, W6NBI 

28 high-frequency linear amplifier 
William S. Skeen. WGWR 

32 introduction to microprocessors 
David G. Larsen, WB4HYJ 
Peter R.  Rony 
Jonathan A. Titus 

36 squelch circuits for transistor radios 
Robert C. Harris, Jr., WB4WSU 

40 2304-MHz power doubler 
Norman J. Foot, WA9HUV 

46 1296-MHz bandpass filters 
H. Paul Shuch, WAGUAM 

50 uhf frequency scaler 
Douglas R.  Schmieskors, Jr., WB9KEY 

114 1968-1975 cumulative index 

4 a second look 60 new products 
142 advertisers index 142 reader service 
99 flea market 58 short circuits 
52 ham notebook 6 stop press 

december 1975 3 



ond ." jlrn 
look fisk 

Beginning this month we are presenting 
a series of articles on microprocessors 
by Dave Larsen, WB4HYJ, Peter Rony 
and Jonathan Titus, authors of the pop- 
ular series of Bugbooks." Not since the 
development of the transistor in 1948 
has any product or technology offered 
such an exciting promise of things to 
come as the microprocessor - literally a 
computer on a chip. 

Computers in the 1960s are credited 
with revolutionizing the engineering and 
accounting fields by replacing people 
power with instantaneous electronic 
computation and retrieval. Microcom- 
puters in the 1970s are expected to ex- 
tend these benefits into areas where 
existing computer technology has never 
before penetrated, including amateur 
radio. Several groups are now working 
on microprocessor controlled vhf-fm re- 
peaters, future OSCAR satellites will 
carry an on-board microprocessor for 
systems maintenance and control, and 
VE3SAT and others are already using 
microprocessors for ASCl l communica- 
tions through OSCARs 6 and 7. 

Other amateur applications such as 
RTTY speed control, RTTY-ASCII or 
RTTY-Morse conversion, and auto- 
matic Morse code copiers are a natural 
for microprocessors. Automatic satellite 
tracking systems, log keeping, transmit- 
ter tuneup and control, and antenna 
pointing systems are other straight for- 
ward microprocessor-based systems 
which will see widespread use in the 
future. If, for example, you're a DXer 

'Bugbook I and 11, Logic and Memory Cir- 
cuits Using TTL Integrated Circuits; Bugbook 
111, Microcomputer Interfacing Experiments 
using the Mark 80, an 8080 system, $35 the 
set from Ham Radio Books, Greenville, New 
Hampshire, 03048. 

and hear a rare VP8 on 20 meters, you 
would just punch VP8 into your key- 
board and your beam would automat- 
ically come around to the correct head- 
ing. If you were operating on CW you 
would only have to tap out VP8 in 
Morse code - the microprocessor would 
convert the Morse characters into mach- 
ine language, translate that into a beam 
heading, and turn on your antenna 
rotator. 

Until recently the cost of micro- 
processor chips put them out of reach 
for most amateur applications, but as 
more and more manufacturers have got- 
ten into the act the prices have dropped 
dramatically. The popular 8-bit 8080 
microprocessor which was originally 
developed by Intel, for example, was 
selling for $300 to $400 a little more 
than a year ago, dropped to about $150 
this past summer, and is now available 
from one source for under $30. Al- 
though these prices are still a bit high 
for the amateur experimenter, industry 
sources predict that microprocessors 
will sell for $5 or less within a couple of 
years, perhaps as early as 1977. 

In addition to the microprocessor 
series in the magazine which is designed 
to familiarize amateurs with this impor- 
tant new technology, during 1976 ham 
radio will be presenting a series of one- 
day microprocessor seminars at various 
hamfests across the country including 
SAROC in Las Vegas (January 9th). 
Miami  (January 24th) and Dayton 
(April 23rd and 24th). The fee for the 
seminar is $50 and includes $35 worth 
of books. Since seating is  limited, early 
registration is recommended - write to 
ham radio for details. 

Jim Fisk, W1 DTY 
editor-in-chief 



WE'VE 
GIVEN IT A 
NEW LOOK! 

C-22A The front panel and control locations have been changed to make 
the IC-22A even better lcak~ng and easter to operate The new 
deslgn allows the use of larger channel numbers whtch may be 

vlclwed from the left vde or r~ght  slde by reverstng the wlndow pos~tton and tnstall~ng a new 
d~a l  (opttonal at nom~nal cost) 
lnstde ts the same hlgh quality radlo construction and englneerlng that has made the IC-22 the 
most reltable, most popular two meter crystal controlled set on the market 
When you lotn 22 channels of capaclty (tlve supplted) wtth the unexcelled performance of 
hel~cal RF ttlterlng In the recetver front end then add sol~d state 1-R sw~tch~ng you get one 
~,rv,it ratilo tor your money All the great features that made the IC-22 so deslred are sttll 
thrrr Includ~ng. 1 watt/lO watt sw~tch optlon, trlmmer capac~tors on both recetver and 
tr'~n\mttter crvstals plu3 a 9 pln accessory jack wtth the dtscrtmlnator already wtred for 
trrquenn callbratlon 
CFF ONF I f  BUY ONE AT YOUR ICOM DEALER TODAY 

- I( (JM VdE5T INL I(,Cl)A 
S u ~ l r  232 Bldq I 1  Su~rr. 307 
300 120th Avf= N E 3331 Towerwood Dr 
B.=ilevue Wash 98005 oallas T *  75234 
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ANY HOPE THAT DOCKET 20282 - Restructur ing - would be out  by t h e  end of t h i s  
year has been much too op t imi s t i c .  FCC Safe ty  and Specia l  Services  Chief,  Charles 
Higginbotham, W3CAH, f e e l s  t h a t  sometime next spr ing  i s  a much more r e a l i s t i c  
t a r g e t ,  and even then some a spec t s  may r equ i r e  reexamination a s  add i t i ona l  dockets 
or o r a l  proceedings such a s  t he  ARRL has requested.  A tremendous amount of work 
has a l ready gone i n t o  analyzing the  mountain of Comments with t he  t a s k  f a r  from 
done, and problems associa ted  with CB's explosion a r e n ' t  helping the  e f f o r t .  

SECRECY PROVISIONS of t he  Communications Act of 1934, Sect ion  605, deserve a 
l o t  more a t t e n t i o n  by Amateurs than they've been ge t t i ng .  A s t r i c t  i n t e r p r e t a t i o n  
of Sect ion  605 fo rb ids  the  d i sc losu re  of anything heard on t h e  a i r  except broad- 
c a s t  and Amateur transmissions - and t h a t  inc ludes  mentions of frequencies o r  
any other  information regarding the  overheard s igna l s !  

Since This Ban app l i e s  t o  CB a s  wel l  a s  o the r  s e rv i ces ,  i t  could put a severe  
crimp i n  some of t he  r ecen t ly  publ ic ized CB clean-up e f f o r t s  conducted by Amateur 
groups. 

The In t en t  Of Section 605 i s  q u i t e  c l e a r  - how l i k e l y  an Amateur i s  t o  be  
c i t e d  f o r  v i o l a t i n g  i t  i s  no t .  

REQUIREMENT FOR MULTIPLE COPIES f o r  submissions to  t he  FCC was upheld by Com- 
missioners a f t e r  cons idera t ion  of a p e t i t i o n  f o r  i t s  e l iminat ion  submitted by 
W6NJU. Additional copies a r e  necessary t o  i n su re  t he  submission reaches a l l  who 
should see  i t ,  but i n  t h e i r  review of t he  requirement reduct ions  were found 
poss ib le .  

E f f ec t ive  October 14 the  number of copies required  f o r  comments on a Notice 
of Proposed Rule Making was reduced from 15 t o  12 (o r ig ina l  p lus  11 copies) - 
other  requirements not l i k e l y  t o  a f f e c t  Amateurs were a l s o  reduced. In  t h e i r  re- 
j ec t ion  of W6NJU's p e t i t i o n  the  Commissioners a l s o  noted t h a t  s i n g l e  copy sub- 
missions a r e  now and have been accepted although they do not rece ive  a s  wide 
c i r c u l a t i o n  a s  those t h a t  meet t h e  requirement. 

Ham Radio/HR Report r eade r s  should not fo rge t  our long standing publ ic  s e rv i ce  
o f f e r .  Send your FCC submission d i r e c t l y  t o  us and w e ' l l  make a l l  t he  necessary 
copies and m a i l  them t o  t he  Commission f o r  j u s t  $1.00 per page of o r i g i n a l  
document. 

REPEATER FUNDING may become an i s s u e  with t h e  FCC i f  some f l ag ran t  abuses 
a r e n ' t  correc ted .  Though use of a c lub ' s  dues t o  pay f o r  repeater  maintenance is 
wel l  wi th in  t he  Amateur r u l e s ,  t he  s o l i c i t a t i o n  of money f o r  t he  use of a given 
r epea t e r  o r  i t s  f a c i l i t i e s  (such a s  autopatch) i s  almost c e r t a i n l y  a v i o l a t i o n  
of Pa r t  97.112, "No remuneration f o r  use of s t a t i on . "  

OSCAR ORBITAL PREDICTION BOOKLET produced by W6PAJ w i l l  rep lace  HR Report 's  
monthly p red ic t ion  sheets  f o r  HR Report subscr ibers  i n  1976. W6PAJts handy book- 
l e t  w i l l  be s en t  without charge t o  any subscr iber  who asks  f o r  i t  - dropping the  
monthly shee t s  was done i n  recogni t ion  t h a t  a v a s t  number of subscr ibers  d id  not  
use them and HR Report shee t s  were a dupl ica t ion  of e f f o r t .  

6000 MILE OSCAR QSO was completed between G3IOR and WGCG! Using meteor s c a t t e r  
techniques on se l ec t ed  o r b i t s  a s  t he  S a t e l l i t e  was over t he  horizon between them, 
successful  two-way communications were f i n a l l y  exchanged between t h e  two over a 
period of two weeks. Congratulations t o  both! 

CIVIL SERVICE ADMINISTERED Amateur Radio exams have not been a s  popular i n  t he  
t e s t  a r eas  a s  expected. A t  t h e  mid-point of t he  two-year program (which runs 
u n t i l  next Ju ly)  no s p e c i f i c  conclusions have been drawn and FCC Fie ld  Operations 
people a r e  watching i t  ca re fu l ly .  

BARRY ELECTRONICS WILL CONTINUE a s  a major Amateur Radio supp l i e r  desp i t e  
Barry ' s  t r a g i c  l o s s  i n  a boating accident  on Long Is land Sound. Barry ' s  wife 
K i t ty  vows she and the  crew w i l l  keep t h e  business going j u s t  a s  before .  

LAISHIBY QSLs received by seve ra l  west coas t e r s  a r e  p r e t t y  exc i t i ng  wallpaper 
but l i t t l e  e l s e .  I t ' s  now considered c e r t a i n  t h a t  he operated only from shipboard. 



OX-Hi, Cat. No. 035101 
Soeclfv when order~no. 

p i c e  $3.95 ea. 

OF-1 OSCILLATOR 
C r y s t a l  c o n t r o l l e d  t r a n s -  
istor type. 3 to 20 MHz, OF-1, 
Lo. Cat. No. 035108. 20 to 60 
MHz, OF-1. Hi. Cat. No. 035109 
Speclfy when orderlng 

Price $3.25 ea. 

EX CRYSTALS 
(HC 6/u HOLDER) 
Cat. No. Specificat~ons 
031080 3 to 20 MHz - For 

use in  OX OSC Lo 
Specify when order~ng 

$4.95 ea. 
031081 20 to 60 MHz - For 

use in  OX OSC Hi 
Specify when orderlng 

$4.95 ea. 
031300 3 to 20 MHz - For 

use in  OF-1L OSC 
Specify when orderlng 

$4.25 ea. 
031310 20 to 60 MHz - For 

use i n  OF-1H OSC 
Specify when order~ng. 

$4.25 ea. 

oscillator are used for injection 
in the 60 to 179 MHz range. 
3 to 20 MHz, Lo Kit, Cat. No. 
035105. 20 to 170 MHz, Hi Kit. 
Cat. No. 035106 
Spec~fy when ordering. 

Price. $4.50 ea. 

SAX-1 
TRANSISTOR 
RF A M P  . . . . . . . . . 
A small s ignal ampli f ier t o  
drive the MXX-1 Mixer. Signal 
tuned Input and link output. 
3 to 20 MHz. Lo Kit. Cat. No. 
035102. 20 to 170 MHz. Hi Kit. 
Cat. No. 035103 
Spec~fy when ordering. 

Price $4.50 ea. 

frequency and voltage. Ampli- 
fier can beamplitude modulated. 
3 to 30 MHz. Cat. No. 035104 
Specify when orderlng 

Price $4.75 ea. 

BAX-1 
BROADBAND AMP 
General purpose ampl i f ier  
whlch may be used as a tuned 
o r  untuned unl t  i n  RF and 
audio applications. 20 Hz to 
150 MHz with 6 to 30 db gain. 
Cat. No. 035107 
Spec~fy when ordering 

Price $4.75 ea. 

Shipping and postage (inside U.S.. Canadaand Mexico only) will be prepaid by 
International. Prices quoted for U.S.. Canada and Mexico orders only. Orders 
for shlpment to other countries will be quoted on request. Address orders to: 

MIS Dept.. P.O. Box 32497. Oklahoma City. Oklahoma 73132. 

International Crystal Mfg. Co., Inc. 
10 North Lee 

Oklahoma City. Oklahoma 73102 
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frequency 
for the 

Collins 75s 
receiver 

Complete description 

of a frequency synthesizer 

that converts the 

Collins 75s-series of 

communications receivers 

to general-coverage use 

from 3.4 to 30 MHz 

synthesizer 
During the past few years, the use and 
application of frequency synthesis in 
both receivers and transmitters has in- 
creased tremendously. A quick perusal 
of the ads for vhf transceivers is all the 
evidence needed to verify this fact, al- 
though there are also many high- 
frequency military and commercial 
(non-amateur) transmitters and receivers 
which employ frequency synthesizers to 
generate specific frequencies required 
within those units. 

The advantages of having a general- 
coverage receiver in the ham shack are 
manifold and were discussed in a pre- 

* vious article describing a synthesizer for 
use with the Drake R-4 series receivers1. 

% This article will describe a frequency 
3 synthesizer to supplement or replace the 
. high-frequency oscillator crystals in a 
0) 

;; Collins 75s-1, 758-2 or 75S3, resulting 
in a receiver which covers 3.4 through 

C L, 

a, 

$ *I849 Middleton Avenw, Los Altos, Cali- 
P: fornia 94022. 



30 MHz. Only minor electrical changes 
are required in the receiver; no holes 
need W drilled nor other mechanical 
modifications made. 

Before proceeding with the descrip- 
tion of the frequency synthesizer which 
makes this possible, a review of the re- 
ceiver conversion process is in order. 
The 75s-1, 758-2 and 758-3 receivers al l  
utilize identical crystal-oscillator and 
first-mixer circuits, so that the discus- 
sion is  applicable to any one of the 
receivers. 

The local-oscillator (LO) frequency 
injected into the first mixer i s  3.155 
MHz higher than the low-frequency end 
of the desired 200-kHz tuning range. 
Since the high-frequency oscillator i s  
crystal controlled, this requirement is  
translated to a crystal which will gener- 
ate the proper frequency. For example, 
the 3.8- to 4.0-MHz band requires a 
6.955.MHz crystal (3.8 plus 3.155 
MHz), which is  supplied with the re- 
ceiver. Collins specifies that the receiver 

S-line frwuency synthesizer with some of the 
128 crystals from the Colllns CP-1 crystal 
pack, which It replacer. 

will tune from 3.4 to 30 MHz with the 
proper crystal. It should be noted that 
for receiver frequencies above 12 MHz, 
frequency doubling takes place in the 
plate circuit of the crystal oscillator; 
therefore the crystal frequency is  one- 
half the frequency injected into the first 
mixer. Nevertheless, the injection fre- 
quency is always 3.155 MHz above the 
lower band edge. 

In order to cover the entire range of 
3.4 to 30 MHz in 200-kHz increments, 
133 crystals would be required, starting 
with a 6.555-MHz crystal for the 3.4- to 
3.6-MHz band, a 6.755 MHz crystal for 
the 3.6- to 3.8-MHz band, and so on. 
Even with the 28 crystal positions avail- - 
able in the 75s-3A. it is obvious that a 
complete set of crystals would not only 
be impractical to use, but prohibitively 
expensive. However, if we can generate 
frequencies of 6.155 through 32.955 
MHz every 200 kHz, and substitute 
them for the crystals in the hf crystal 
oscillator, we can achieve all-band cover- 
age within the specified tuning range of 
the receiver. The frequency synthesizer 
to be described does exactly that. 

basic phase-locked loop 
frequency synthesizer 

Although the basic phase-locked loop 
frequency synthesizer has been ex- 
plained in previous articles, a brief re- 
view a t  this time will simplify the de- 
tailed explanation of this specific 
synthesizer. Fig. 1 shows the basic 
phase-locked frequency synthesizer. A 
stable reference frequency is  applied to 
one input of a phase comparator. The 
output of the phase comparator i s  a dc 
voltage which passes through a lowpass 
filter and controls the frequency of a 
voltage-controlled oscillator (vco). The 
osciliator generates the desired fre- 
quency, which may be any multiple of 



the reference frequency. The vco output 
is also applied to a frequency divider 
whose function is to  divide the vco out- 
put frequency to the same frequency as 
that of the reference oscillator. 

Let's assume that the reference oscil- 
lator frequency is exactly 5 kHz and 
that an output frequency of 6555 kHz 
is required. I f  we have a divider or pro- 
grammable counter which will divide by 
131 1, the signal input to the phase com- 
parator will also be 5 kHz when the vco 
output i s  exactly 6555 kHz. This is 
accomplished by the phase comparator 
producing a dc output which "tunes" 
the vco until i t  is exactly 6555 kHz. The 
divided vco frequency is then exactly 5 
kHz, the same as the reference fre- 
quency. Thereafter, the vco output will 
stay at 6555 kHz; any variation from 
this frequency changes the signal input 
to the phase comparator, which in turn 
produces a dc output change and brings 
the vco back to 6555 kHz. Thus, the 
output frequency is locked to the refer- 
ence frequency, and has essentially the 
same stability as the reference oscillator. 

By using a frequency divider which 
can be programmed, i t  is possible to ob- 
tain virtually any number of discrete 
frequencies which are integral multiples 
of the reference frequency, all of which 
are phase locked to the reference oscil- 
lator. The lowpass filter keeps the refer- 
ence frequency from modulating the 
vco and establishes the lock-up time of 
the loop. 

75s synthesizer 
A block diagram of the 75s hfo fre- 

quency synthesizer is shown in fig. 2. 
The loop reference is a 100-kHz crystal- 
controlled oscillator, which is  divided 
by ten and then by two, resulting in a 
5-kHz reference signal which is applied 
to one input of the phase comparator. 
The other input to  the comparator is 
the divided vco frequency, which will be 
discussed presently. The output from 
the comparator is a function of the dif- 

ference between the two input fre- 
quencies and is applied to  the loop 
filter, consisting of an active and a pas- 
sive lowpass filter. The resultant dc con- 
trols the vco frequency by changing the 
capacitance of a varactor diode. The vco 
ou tpu t ,  6.555 to 32.955 MHz in 
200-kHz steps, i s  amplified to a suitable 
level and routed to the receiver. 

The vco output i s  also applied, via an 
isolating source follower, to  a Schmitt 
trigger, which converts the amplitude 
and waveform of the vco output to  one 
that is compatible with the TTL inte- 
grated circuits in the frequency divider. 

ww- PAm 
FILTER 

t 

FREQUENCY 4 I C W N T E R )  DIVIDER 1-I 
fig. 1. Basic phase-locked frequency synthe- 
sizer. The frequency divider is a variable- 
modulus, or programmable. counter. 

The vco frequency divider is a vari- 
able-modulus counter which can be pro- 
grammed to  divide by any factor be- 
tween 131 1 and 6591 in steps of 40 (i.e. 
1311, 1351, 1391, 1431, etc.). An 
examination of the discrete vco fre- 
quencies to be synthesized will reveal 
that the largest common factor i s  5 kHz, 
thereby establishing the reference fre- 
quency. Steps of 200 kHz in the vco 
output are obtained by changing the 
counter modulus in steps of 40 (40 x 5 
kHz = 200 kHz). Since each vco fre- 
quency ends in 5, the least significant 
digit in the number by which the vco 
frequency must be divided to yield 5 
kHz will always be 1. Therefore the first 
counter always provides a l-count. The 
three remaining coutiters are pro- 
grammed by the front-panel frequency- 



control switches and establish the first Trimmer capacitor C3, in series with the 
three digits of the frequency divisor. crystal, permits adjustment of the 

Preselected binary-codeddecimal crystal frequency. The output of the 
(BCD) outputs from each counter, plus oscillator is shaped and buffered by a 
the output from the Schmitt trigger, are third gate, U1C. 
fed to a decoder circuit, which produces The 100-kHz signal i s  divided down 

AMPLIFIER 6 555 32 955 
M H z  TO 
RCVR HFO 

4 

UIO. UI IC. U12 

fig. 2. Block diagram of the Collins 7 5 5  hfo frequency synthesizer. The only tuning controls are the 
front-panel TENS, UNITS,  and T E N T H S  rotary switches. 

the divided-down vco signal applied to 
the phase comparator. The decoder also 
resets the counters (actually this is its 
primary function), but that signal path 
has been omitted from fig. 2 because it 
i s  not pertinent to overall signal flow. 
Details of the counter and decoder func- 
tions will be explained in greater detail 
under their circuit descriptions. 

reference oscillator and phase 
comparator 

The 100-kHz reference oscillator and 
its frequency dividers, the phase com- 
parator, and the loop filter are shown in 
fig. 3. The reference oscillator consists 
of gates U1 A and U 1 B, two sections of 
an MC846P quad 2-input NAND gate. 
The gates are configured as a multi- 
vibrator and the 100-kHz signal i s  devel- 
oped by connecting crystal Y1 as part 
of the signal path between the gates. 

to 10 kHz by U2, a 7490 decade coun- 
ter. The output of the 7490 is then 
divided by two by one flip-flop in U3, a 
7474 dual D-type flip-flop, resulting in 
the 5-kHz reference which is applied to 
pin 3 of phase comparator U4. 

The phase comparator comprises U4, 
another 7474 dual D-type flip-flop, and 
the remaining gate section of U1. I t  
compares the phase difference between 
the 5-kHz reference and the vco fre- 
quency divided by the counter modulus 
(f,,,/N), and produces a digital pulse 
output whose duty cycle is a function 
of the phase difference. This digital out- 
put is partially filtered by R3 and C6 to 
a sawtooth which is applied to the in- 
verting input of U5. 

U5 is an LM3900 quad op amp, one 
amplifier section of which is used as the 
active element in the loop filter. I t  
attenuates the ac components of the sig- 
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nal from the phase comparator and will be improved.) Additional attenua- 
thereby produces a dc output which tion of harmonics of the reference fre- 
varies in accordance with the phase dif- quency is accomplished by R22, R34, 
ference between the inputs to  the corn- C18 and C38 in the vco (fig. 4) .  

+5v +IZV 

P O 

CB 

3 r 5 r  

- R5 R6 R7  

CONTPOL MLTAGE 
m C I ~  ON vco (FIG. 4) 

fig. 3. Schematic of the crystal oscillator and its frequency dividers, the phase Comparator, and the 
loop filter, Integrated circuits are listed in table 1 (page 20). C7 must be a polycarbonate- or polyester- 
film type capacitor. 

parator. The gain of the loop filter, i t s  
frequency response, and the loop lock- 
up time are determined by the values of 
R3, R4, R5 and C72.3. 

Additional filtering of the 5-kHz 
loop reference frequency is needed t o  
prevent modulation of the vco, which 
would produce spurious sidebands on 
both sides of the desired frequency. A 
para l le l -T filter, consisting of R 6  
through R8 and C9 through C11, pro- 
vides a minimum of 35 dB attenuation 
at 5 kHz. (This figure i s  based on worst- 
case conditions using five-percent capac- 
itors. If two- or one-percent capacitors 
are used, or the capacitors are selected 
by bridge measurement, the attenuation 

voltage-controlled oscillator 
The vco is built as a separate, 

shielded unit to eliminate stray pick-up 
from the digital circuits and from ac 
fields. The oscillator consists of 01, an 
E300 (or equivalent) n-channel fet, in a 
Colpitts circuit with varactor CR25 con- 
nected in series with C38 across the 
tank circuit. The varactor is a Motorola 
MV1401 and has a ratio of maximum- 
to-minimum capacitance of approxi- 
mately ten, as compared to  usual ratios 
of two to  four for conventional varac- 
tors. ( I t  also happens to be the most 
expensive single component in the en- 
t i re  synthesizer.) Despite the large 
capacitance ratio, the oscillator cannot 
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cover the entire range of 6.555 to  
32.955 MHz without switching. This i s  
accomplished by diode switching, using 
switch section S3-D of the tens divider 
switch (fig. 5) .  

In the zero position of the tens 
switch, diodes CR26 and CR27 do not 
conduct, so coils L1 and L2 are each 
effectively in series with a 33-pH choke 
(L4 and L5) to  ground. The high value 
of this inductance has only stray effect 
on the circuit; thus the oscillator fre- 
quency is essentially determined by coil 
L3 and the tank-circuit capacitance. 
When the tens switch is  set to position 1 
or 2, one of the diodes is biased into 

The oscillator output is taken from 
the source of Q1 and coupled to the 
base of amplifier Q2. The amplifier, a 
type 2N2219 npn transistor, is a broad- 
band stage which feeds the hf oscillator 
circuit in the receiver through an isolat- 
ing 5-dB L-pad, R27 and R28. Also 
applied to the output circuit i s  the 
+12-volt power supply, which is de- 
coupled from the vco signal by r f  choke 
L8 in series with current-limiting resis- 
tor R32. This dc source is used to  actu- 
ate a sensitive relay in the receiver, as 
will be explained later. 

The output of Q2 is also coupled to 
Q3, an n-channel fet configured as a 

fig. 4. Schematic of the vco. See table 1 for coil-winding data and descriptions of parts not identified 
on the schematic. 

forward conduction and brings the low source follower. The source load is 
end of the associated coil close to rf made up of two resistors, R30 and R31, 
ground, shunting L3 and thereby lower- which form a 6-dB L-pad in the output. 
ing the tank-circuit inductance. Resistor The source follower drives the Schmitt 
R21 in series with the switch arm limits trigger in the digital portion of the 
diode current to  a safe value. synthesizer and, with the L-pad, keeps 
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any digital signals from feeding back in- 
to the vco. 

frequency divider 
Fig. 5 shows the vco frequency 

divider and its associated front-panel 
switches. Note the use of the word 
divider in its singular form; the counters 
used in the divider circuit function as an 
integral circuit (no pun intended), 
rather than as separate divider stages 
such as are used to divide the 100-kHz 
crystal frequency down to 5 kHz. Be- 
cause this i s  quite different from the 
usual frequency multiplier or divider 
stages familiar to most amateurs, as 
evidenced by the many inquiries re- 
ceived following publication of the R-4 
synthesizer article1, i t  seems appropri- 
ate a t  this point to explain the opera- 
tion of a typical variable-modulus, or 
programmable, counter. 

Let us consider a basic two-stage fre- 
quency divider, as shown in fig. 6. Each 
of the counters is  a decade counter, that 
is, a counter which produces one output 
pulse for every ten input clock pulses. 
However, each counter i s  presettable, 
which means that i t s  count may be pro- 
grammed or modified by setting i t s  data 
inputs (D,, DB Dc, and Do) either high 
or low. The data-input subscripts indi- 
cate the binary weighting assigned to 
each input: A=l, B=2, C=4, and D=8. 
There is  also a fifth data terminal, Ds; 
this i s  the data-enable input, which must 
be set prior to and during the interval 
that the data inputs are applied. In the 
simplified circuit shown, we will assume 
that DS must be set high to enable the 
data inputs. 

Conventional digital terminology des- 
ignates the first pulse in a pulse train as 
0, so that the tenth pulse, which pro- 
duces an output from a decade counter, 
i s  therefore designated number 9. The 
total number of clock pulses, N,,,, 
which can be counted before an output 

is produced from a ripple-through coun- 
ter (another name for the circuit shown 
in fig. 6) is 

where N1 i s  the modulus of the first 
counter, N2 i s  the modulus of the sec- 
ond counter, and so on. Since each 
counter in fig. 6 has a modulus of 10, 
N,,, = 100. But remember that this 
will be clock pulse 99, since we start 
with pulse 0. 

fig. 6. Basic variable-modulus counter. 

Now let's assume that we want the 
circuit of fig. 6 to divide the clock fre- 
quency by 25. I f  the counters are up- 
counters (as are all those used in this 
synthesizer), their data inputs must be 
preset with the nines' complement of 
the desired divisor. (Nines' complement 
simply means the difference between 
nine and the desired count.) The preset 
data to be entered, N D ,  is determined 
by the equation 

ND = (N,,,- 1 ) -  D 

where D is  the frequency divisor. Since 
N,,, is  100 for our circuit, 

ND = ( 1 0 0 - 1 ) - 2 5  = 74. 

The least significant, or units, digit 
corresponds to the count of the first 
counter, since it i s  counting unit clock 
pulses; the most significant, or tens, dig- 
it corresponds to the count of the sec- 
ond counter because i t  is counting tens 
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of clock pulses. Therefore counter num- 
ber 1 must be preset with a 4, and coun- 
ter number 2 must be preset with a 7. 
To do this, Dc (having a binary weight 
of 4) of counter number 1 is set high 
and all other data inputs are set low. On 
counter number 2, DA, DB and Dc are 
set high (binary weighting: 1 + 2 + 4 = 
7) and DD is set low. What we have 
done is to preset the counters so that 
each i s  in the state which would exist 
following the clock pulse having the 
same number as the preset data. Since 
counter number 1 has been preset with 
a 4, it will produce an output after five 
clock pulses have occurred (correspond- 
ing to the 5 in the desired divisor of 25). 
Thereafter, the first counter will count 
by ten until DS is set high by the output 
of counter number 2. Similarly, because 
counter number 2 has been preset with 
a 7, it will produce an output after it 
has counted two pulses from the first 
counter, completing the count of 25. 
This output is applied to the DS inputs 
of both counters and re-enables the data 
inputs, starting the count over. 

If we analyze the operation of the 
counters, we can see that by presetting 
the first counter with a 4, the elapsed 
time between clock pulse 0 and clock 
pulse 9 was shortened by four clock- 
pulse intervals. In the same way, by pre- 
setting counter number 2 with a 7, the 
elapsed time between clock pulse 9 (the 
first output pulse from the first coun- 
ter) and clock pulse 99 (N,,,) was 
shortened by 7 times 10 clock-pulse 
intervals.. Assuming a clock frequency 

f , ,  with a period t , ,  

and 
- 1 i - f L  - - 

f o u t  - t ou t  25tc 25 

The preceding analysis may be ex- 
tended to any number of cascaded 
counters and to hexadecimal as well as 
decade counters. However, actual opera- 

tion will be limited by the propagation 
delays through the counters and the set- 
up times required for the data inputs. 
As previously stated, the D, inputs 
must be enabled before and during the 
time period that the preset data are 
entered. Since the preset data are dc 
levels, it follows conversely that they 
are entered shortly after the generation 
of the output pulse, which is applied to 
the Ds inputs. I f  the clock frequency is 
too high, the counters may toggle but 
too much time may elapse, because of 
propagation delays, between the output 
pulse following the terminal clock pulse 
(equivalent to pulse 99 in our basic cir- 
cuit) and the arrival of the next clock 
pulse (pulse 0). This will prevent the 
data inputs from being enabled prior to 
the arrival of clock pulse 0, and will re- 
sult in an erroneous count. 

Another problem which often 
arises when using a circuit similar to 
that of fig. 6 is caused by the short 
duration of the output pulse. The out- 
put pulse from counters which are used 
in these circuits has the same width as 
the clock pulse. Thus the output pulse 
of counter number 1 is the same as the 
clock pulse (although with greater time 
intervals between pulses), and since 
counter number 2 is toggled by the out- 
put of counter number 1, its output 
pulse width will also be the same as the 
clock-pulse width. Furthermore, as soon 
as the output pulse resets the data- 
enable inputs, both counters resume 
their preset state and the output pulse 
disappears. This condition, along with 
the narrow pulse width, may not permit 
the data inputs to be enabled for the 
minimum time which is  required by the 
counter. 

The propagation delay may be mini- 
mized by decoding the BCD outputs of 
the counters. These outputs have the 
same binary weighting as the corres- 
ponding data inputs. Thus when the 
terminal condition of 99 is reached in 
fig. 7, outputs A and D of each counter 



will go high, causing the output of the 
AND gate to go high and enable the 
data inputs. The advantage of this cir- 
cuit lies in the reduction in the delay 
time between clock pulse 99 and the 
Ds enabling pulse. In fig. 6, the delay is 
equal to the propagation delay through 
the two counters, or through a total of 
eight flip-flops. In fig. 7, the delay is 
equal to the propagation delay through 
only one flip-flop (flip-flop A in counter 
number 1) plus that of the gate. This 
occurs because at clock pulse 98, out- 
puts A and D of counter number 2 are 
high, as is the D output of counter num- 
ber 1. Clock pulse 99 needs to propa- 
gate only through the first flip-flop in 
counter number 1 to cause output A to 
go high, resulting in the required ena- 
bling output from the gate. 

miru - 
MTU 

SWITCHES SWITCHES 

fig. 7. Basic variable-modulus counter with de- 
coded outputs. 

This technique of decoding may be 
used in various circuit configurations. In 
many cases, it may be necessary to de- 
code outputs which are other than those 
of the terminal count in order to enable 
the data inputs before the arrival of 
clock pulse 0. It may also be necessary 
to utilize flip-flops in addition to the 
decoding gate in order to enable the 
DS inputs with a pulse whose width is 
greater than the clock-pulse width. This 
may result in some preset factors being 
unusuable, but rarely are all moduli of a 
variable-modulus counter utilized. 

Returning now to fig. 5, we see that 

+he vco frequency divider i s  a four-stage 
var ia ble-modulus counter comprising 
U6, a 748196 or 82590 presettable 
decade counter, and U7 through U9, 
each a 74196 or 8290 presettable 
decade counter. The signal from source 
follower Q3 in the vco is  converted to 
TTL level by U l I A ,  one section of a 
7404 hex inverter. The inverter func- 
tions as a Schmitt trigger by virtue of 
the connection of R9 between the input 
and output. Additional shaping is  pro- 
vided by U11 B, and the resultant out- 
put clocks counter U6 and both flip- 
flops in U12. 

As stated previously, only the counts 
of the last three counters in the chain 
need be varied, since U6 provides a 
fixed count. The counts are controlled 
by tenths switch S1, units switch S2, 
and tens switch S3. Fig. 5 shows the 
switches set for a receiver frequency of 
4.2 MHz; the corresponding vco fre- 
quency i s  therefore 7.355 MHz. Since 
the reference frequency is 5 kHz, the 
vco frequency must be divided by 1471. 
U6 provides the least significant count 
of 1. The next significant count of 7 
results from setting the data inputs of 
U7 to the nines' complement of 7, or 2. 
It can be seen that +5 volts are applied 
to pin 10 (input DB) through S1-A, 
while the remaining data inputs are 
either grounded directly or are pulled 
low by resistors R11 and R12. Simi- 
larly, i t  can be seen that U8 provides a 
count of 4, and U9 a count of 1 for the 
most significant digit. 

The complexity of the switching cir- 
cuits is the result of labelling the 
switches so that they indicate the low 
end of the receiver's 200-kHz tuning 
range, rather than the dividing count or 
the vco frequency. Steering diodes CR1 
through CR24, in conjunction with the 
switches, route the 5-volt supply to the 
appropriate data inputs. 

The BCD outputs of the counters are 
decoded in U10, a 7430 8-input NAND 
gate, the output of which i s  inverted by 
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U11C and applied to pin 3 of U12, a 
74S1 12 dual J-K flip-flop. Both flip- 
flops are used to re-enable the counters 
and require three clock pulses after pin 
3 is set high by UI IC.  This means that 
instead of decoding when the BCD out- 
puts of the counters total 9999, decod- 
ing should take place when the BCD 
outputs total 9996, so that the data in- 
puts of the counters are enabled three 
clock pulses later, immediately follow- 
ing the terminal BCD state of 9999. 
However, I found i t  necessary to 
shorten the propagation time between 
the terminal clock pulse and the last- 
occurring input to U10, and therefore 
chose to decode a count of 9995. (Note 
that the A and C outputs from U6 pro- 
vide the least significant digit of 5. )  
Since this re-enables the data inputs one 
clock pulse early, the extra clock pulse 
is accounted for by presetting U6 for a 
count of 2, which keeps the least signifi- 
cant digit in the frequency divisor at 1. 

Because the preset enabling pulse for 
the counters must be low, the 0 output 
from pin 7 of the second flip-flop in 
U12 is  used. The complementary Q out- 
put from pin 9 i s  applied to the phase 
comparator for comparison with the ref- 
erence frequency. 

The synthesizer draws approximately 
425 mA from its power supply, which is 
shown in fig. 8 along with the intercon- 
nections of the main pc board and the 
vco unit. 

Full-wave bridge rectifier CR29 
through CR32 is supplied from TI ,  a 
16-volt, 0.5-ampere transformer. The 
12-volt supply for op amp U5 on the 
main board and for the vco is obtained 
from the output of U13, a fixed 12-volt 
regulator. The drop to regulated 5 volts 
for the logic circuitry takes place in 
U14, a similar 5-volt regulator. LED 
CR33, connected to the 5-volt  supply 
through current-limiting resistor R35, 
serves as a pilot light. 

construction 
Most of the parts comprising the 

synthesizer are mounted on two 
printed-circuit boards, the main board 
and the vco board. The large main board 
contains all of the digital circuits and 
the phase detector, while the entire vco, 
except for the feedthroughs and output 
connector, is built on the separate vco 
board. Figs. 9 through 12 show the 
foil patterns and parts locations for the 
two boards*. 

The interior photograph shows the 
construction of the prototype unit, 
which is enclosed in a steel utility box 
measur ing  10x10x3-112 inches 
(25.4~25.4~8.9 cm). I t  is imperative 
that a steel enclosure be used because of 
the strong magnetic field around the re- 
ceiver caused by the power transformer. 
The phase-detector circuit and the vco 
in the synthesizer are extremely sensi- 
tive to ac fields, and when the unit was 
first enclosed in an aluminum box, i t  
was impossible to eliminate a 60-Hz 
hum on received signals except when 
the synthesizer was placed directly in 
front of the receiver. Since this is hardly 
consistent with good "human engineer- 
ing" practice, the aluminum housing 
was discarded and a steel box was sub- 
stituted. 

An enclosure was intentionally selec- 
ted which was larger than might be ex- 
pected, because of the sensitivity of the 
synthesizer to stray fields. This proved 
to be a wise choice (sometimes you luck 
out!), since the physical placement of 
the power transformer within the box 
became the next problem. Rather than 
fool around with compartment shield- 
ing, I mounted the transformer, recti- 
fiers, and filter capacitor on a small 
piece of sheet steel. The steel shields the 
rest of the unit from the transformer 

*A set of two drilled and plated boards is 
available from the author for $14.50, postpaid 
in the U.S.A. Questions will be answered if 
accompanied by a self-addressed, stamped 
envelope. 
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field when the power supply assembly i s  
positioned so that the steel plate is verti- 
cal and the transformer is on the side 
away from the main board. 

Even with the arrangement des- 
cribed, the placement of the power 
supply assembly is critical. I suggest that 
the assembly be mounted temporaril y, 

left-hand wall of the enclosure, with 
their pins extending into the interior. 
Apply a thin layer of silicone heat- 
transfer compound between the regula- 
tors and the housing to  aid in dissipating 
heat. 

The three rotary switches, the power 
switch, and the LED pilot light are 

fig. 8. Schematic of the power supply and interconnections of the assemblies comprising the synthe- 
sizer. Diodes and integrated circuits are described in table 1. 

I-3 - 

with long leads, when the unit is con- 
structed. Then after all adjustments 
have been made and the synthesizer is 
functioning, the final location can be 
determined by moving the assembly 
around until any hum on a received sig- 
nal disappears. You may find that mov- 
ing i t  one way or the other by as little as 
a half-inch ( 1  cm) may make a big dif- 
ference. 

On the other hand, this problem can 
be eliminated, and a smaller cabinet 
used, if the power supply is made a 
separate unit and connected to the 
synthesizer proper by means of a cable. 
The choice is yours. 

The two voltage regulators (U13 and 
U14) are mounted on the outside of the 

mounted on the front panel. On the rear 
is the coax output connector. Four rub- 
ber bumpers are mounted on the bot- 
tom to prevent scratches from the hard- 
ware which fastens the parts to the 
enclosure. 

When assembling the parts on the 
main PC board, a socket or Molex pins 
should be installed at U11 for the inte- 
grated circuit. I t  may be necessary to  
select a 7404, since its upper frequency 
limit is being pushed. But at the current 
price of 25 to 35 cents each, it i s  much 
more economical to buy three or four 
than to buy the devices which would be 
required fo r  a more sophisticated 
Schmitt trigger. More about this later. 

The main board is connected to the 

- 
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f requency-control switches from 20 
pads, designated A through V, along the 
front of the board, as shown in fig. 5. 
The remainder of the connections 
appear in fig. 8. All connecting leads to 
and from the board should be soldered 
in place on the board before connecting 
the other ends. Leave plenty of wire on 
each lead to make the connections to 
the parts which are not on the board so 
that if any troubleshooting must be 
done it will not be necessary to unsolder 
the wires. Shielded wiring is made with 
RG-174/U coax. All wiring, except for 
that between the "VCO" pad and E 1 on 
the vco, carries dc only, making lead 
length noncritical. The board is mounted 
on four standoff posts; in order to pre- 
vent ground loops. three of the four 
should be non-metallic or should be 
insulated from the ground plane on the 
board, so that only a single metallic post 
grounds the main board to the cabinet. 

The vco printed-circuit board i s  en- 
closed in a 2-118x2-5/8x2-3/4 inch 
( 5 . 4 ~ 6 . 7 ~ 7  cm) mini-box. Feedthrough 
terminal E l  and feedthrough capacitors 
C17, C23, C24 and C33 are mounted on 
one side of the box, and J1 i s  placed on 
one end, corresponding t o  the leads 
designated in fig. 12. Use solder lugs 
under the outsides of the feedthrough 
capacitors which are to have shielded 
leads attached. The PC board i s  fastened 
to the side of the box on which the 
feedthroughs are mounted by means of 
small right-angle brackets which are 
soldered to the ground plane of the 
board. The feedthroughs and J1 are 
then connected to the appropriate pads 
on the board, using short lengths of bare 
wire. 

The vco mini-box must be mounted 
so that there is only a single return to 
common ground, in order to  prevent 
ground loops. When mounting the vco, 

table 1. Semiconductor and miscellaneous parts list. 

CR1-CR24 1 N 3 4 A ,  1 N 1 0 0 ,  I N 2 7 0  or Q2 2N2219 
equivalent germanium diode Q 3 2N5458, 2N5459 or Motorola 

CR25 Motorola MV1401 varactor MPFlO3 

CRZ6.CR27 I N 6 5 8  5 1  2-pole. 5-position, non-shortlng 

CR28 I N 9 1 4  or I N 4 1 4 8  

CR29-CR32 I N 4 0 0 1  or equivalent 5 0  PlV, 1 
s2 

amp silicon rectifier 
5 3 

CR33 H e w l e t  t -Packard  5082-4882. 
M o t o r o l a  M L E D 6 5 5 ,  Radio 
Shack 276-041 or equ~valent 

U 1  

l ightemit t lng diode 
U2 

insulated feedthrough terminal 
U3.U4 

5-3/4 turns no. 28, closewound 
on  0.211" (5.5mm) diameter 

U5 

s l u g - t u n e d  f o r m  ( M i l l e r  U 6 

rotary switch 

3 - p o l e ,  1 0 - p o s i t i o n ,  n o n -  
shorting rotary switch 

4-pole, 3-position, non-shorting 
rotary switch 

Motorola MC846P quad 2-input 
N A N D  gate 

7490 decade counter 

7474 dual 0 - t ype  f l lp- f lop 

National LM3900 quad op  amp 

745196 or Signetics 82590 pre- 

25A014-4) 

L2 10-3/4 turns no. 28. closewound 
o n  0.211" (5.5mm) diameter 
s l u g - t u n e d  f o r m  ( M i l l e r  
25A014-3)  

L 3 20 turns no. 30, closewound o n  
0.211" (5.5mm) diameter slug. 
tunea fo rm (Miller 25A014-3) 

Q l  S i l i c o n i x  E300, 2N5397 or 
2N5398 

settable decade counter 

U7,U8,U9 74196 or Signetics 8290 preset- 
table decade counter 

U 1 0  7430 &input N A N D  gate 

U 1 1  7404 hex inverter (see text )  

U12  745112 dual J-K f l ip- f lop 

U13  7 8 1 2  or National LM340-12 
12-volt regulator 

U 1 4  7 8 0 5 ,  National LM340-5 or 
L M 3 0 9 K  5-volt regulator 
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fig. 9. Foil pattern of the main printed-circuit board. 
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be sure to position it so that the feed- will probably have little d e t r i m l  
throughs are dose to the side of the affect). The c . e  between the synttre 
main PC board on which are located the sizer and the receiver rmst be the 9 5  
pads designated " V A  R" and "VCO." ohm type or 93-uhm RG62/U. 
The feed between E l  on the v w  and the The power transformer should sup 

Interior of the assembled synthesizer. The power supply components are located to the left of the 
main PC board (top). The vco is mounted on the rear wall just above the main board (bottom rlght). 
Note the holes in the vco enclosure which provide access to the tuning slugs of the coils mounted on 
the vco board Inside. 

"VCO" pad on the main board should 
not be more than 3 or 4 inches (7.5 or 
10 cm) long. The shields of the leads 
going to capacitors C17, C23 and C24 
are grounded to the solder lugs under 
those capacitors. 

The coax between J1 and the output 
connector on the rear of the cabinet 
should be 95-ohm type, such as 
RG-18OIU or RG-195lU (although using 
a very short piece of 50-ohm RG-174lU 

ply 16 to 17 volts ac at approximately 
0.5 ampere. Any higher voltage only re- 
sults in greater heat dissipation in regu- 
lator U13. The method by which this 
voltage can be obtained by modifying 
an inexpensive 24-volt transformer is 
described in reference 1. 

The numbered positions on the 
rotary switch knobs were made by using 
number transfers on the skirts of the 
knobs. Several heavy coats of Krylon 
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fig. 10. Location of parts on the main prlnted-circuit board. 

fixative were sprayed on to keep the have access to a Selectric Composer, or 
numbers from peeling off. The panel even a good electric typewriter, the 
markings can be applied in the same panel labeling can be typed on frisket, 
manner. If you are fortunate enough to which is an adhesive-backed translucent 
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acetate. The material is virtually invisi- 
ble when applied to a grey panel, against 
which the black type effectively con- 
trasts. Frisket i s  available at art-supply 
dealers. 

receiver modifications 
At the beginning of the article, I indi- 

cated that only minor modifications had 
to be made to the receiver; these are 
shown in fig. 13. The synthesized 
crystal frequency is  introduced into the 
receiver via the spare jack on the rear 
apron. The added components must be 
placed close to the oscillator-mixer (V3) 
tube socket, and the shielded connec- 
tion to the ware jack made with 93- or 
95- ohm coax, e.g. RG-62/U, RG-180lU 
or RG-195/U. 

The existing coax lead in the receiver 
between bandswitch S1 and pin 2 of V3 
is  disconnected from V3 and rewired to 
the added relay. This relay may be a 
reed or "crystal can" type; i t s  coil resis- 
tance must be a t  least 500 ohms in 
order to minimize the voltage drop 
across R32 in the vco. 

When the synthesizer is off or i s  dis- 
connected f rom the receiver, the 
normally-closed relay contacts complete 
the circuit between S1 and V3, allowing 
the receiver to function as if no changes 
had been made. When the synthesizer is 
turned on, the relay is  energized by the 
12-volt supply in the vco through R32 
and L8 (see fig. 4), disconnecting the 
crystals and applying the synthesized 
crystal signal to the control grid (pin 2) 
of the oscillator section of V3. The 
56-pH choke at the relay coil isolates i t  
from the rf signal path. 

A new preselector scale may be 
added. to the receiver so that you don't 
have to consult or memorize the pre- 
selector chart in the manual. Fig. 14 is a 
full-scale reproduction of the new pre- 
selector scale and may be cut out, or 
photocopied if you prefer not to muti- 
late the magazine. 

Remove the preselector knob and 

pointer and attach the scale to the front 
panel of the receiver, using either a spot 
of rubber cement or a small piece of 
double-sided sticky-back tape in each 
corner. The scale shows the approxi- 
mate settings of the presel~xtor control; 
the letter .at the end of each scale seg- 
ment indicates the bandswitch position 
to be used. 

Construction of the vco sub-chassis. Inductors 
Ll. L2 and L3 are at left. Output connector is 
at right. Feedthrough capacitors and input 
connector are on rear panel. All other compo- 
nents are mounted on the printed-circuit 
board at bottom. 

alignment and test 
After all wiring and connections have 

been checked and rechecked, the 
synthesizer i s  ready for the few adjust- 
ments necessary to set the vco on fre- 
quency. The only test equipment abso- 
lutely necessary is an electronic volt- 
meter, although a frequency counter 
and oscilloscope can be helpful. 

Apply power to the synthesizer and 
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check the supply voltages to make sure 
that they are within five percent of the 
nominal values. Then make sure the 
reference oscillator is working by bring- 
ing a lead from the receiver antenna jack 
close to the crystal. Harmonics of the 
100-kHz oscillator should be heard in 
the receiver. The oscillator may also be 
checked with a scope; 100-kHz square 
waves should be observed at pin 3 of 
U1, and 5-kHz square waves should be 
present at pin 9 of U3. If the oscillator 
is not working, adjust trimmer capacitor 
C3, although it is not necessary for the 
crystal to be oscillating a t  exactly 100 
kHz a t  this time. 

Connect an electronic voltmeter be- 
tween ground and feedthrough capaci- 
tor C17 on the vco. Set the rotary 
switches to 9.8 MHz and adjust the tun- 
ing slug of L3 until a meter reading of 
10 volts i s  obtained. Rotate the units 
switch toward zero, noting that the volt- 
meter reading drops with each change in 
the switch setting until position 3 i s  
reached. Then rotate the tenths switch 
to zero, noting that the voltage con- 
tinues to drop. (Actually, any switch 
setting below 3.4 MHz is  invalid, since it 
i s  below the tuning range of the receiver 
preselector.) A frequency counter con- 
nected to the output of the synthesizer 
should indicate approximately 12.955 
MHz with the frequency switches set to 
9.8 MHz, and 6.155 MHz with the 
switches set to 3.0 MHz. The exact fre- 
quencies will be obtained only if the 
crystal is set to exactly 100 kHz, which 
adjustment is not made until the vco is 
aligned. 

Next, set the rotary switches for a 
frequency of 19.8 MHz, and adjust the 
slug in L2 for a voltmeter reading of 
approximately 10 volts. Do not touch 
the slug in L3.  Again turn the units 
switch toward zero and note that the 
voltage drops a t  each switch position, 
including posit~on 0. Turn the tenths 
switch to 0 and make sure that the volt- 
age also decreases with each step, A 

counter should indicate about 13.1 55 
MHz and 22.955 MHz respectively for 
the minimum and maximum units and 
tenths switch settings. 

Finally, set the rotary switches for a 
frequency of 29.8 MHz and adjust L1 as 
described in the preceding adjustment. 
The frequency range of the vco with the 
tens switch in position 2 is 23.155 to 
32.955 MHz. If you find that it i s  not 

fig. 11 .  Foil pattern pf the vco printed-circuit 
board. 

possible to obtain a 10-volt reading on 
the voltmeter at switch settings of 29.8 
MHz, but that a t  some lower frequency 
the loop starts to lock up (as indicated 
by incremental changes in the voltage as 
the tenths or units switch positions are 
changed), you must change U11. I tried 
four 7404 hex inverters in the circuit; 
two worked at the highest frequency 
and two quit at about the 26-MHz 
switch settings. Thus there is every 
probability of getting a t  least one 
better-than-average IC out of three or 
four. 

Connect the synthesizer output to 
the ware jack on the receiver, using a 
cable made f r ~ m  93- or 95-ohm coax. 



Turn on the receiver and synthesizer ing on the synthesizer and setting i t s  
and set the synthesizer switches to one switches to the desired frequency. Then 
of the WWV frequencies suitable for set the receiver bandswitch andpmlec- 
good reception. Set the receiver band- tor control to the appropriate positions 
switch and preselmtor control to the and tune. 
settings specified for the frequency One minor difference will be noted 
selected. WWV should be heard when when using the synthesizer. On the 

119. 12. Location of parts on tha vco printed-clrcult board. 

the receiver is tuned to zero. Then allow 
the synthesizer and receiver to warm up 
for about a half-hour. 

Wrap a few turns of one end of an 
insulated wire around V2 in the receiver 
and bring the other end close to the 
100-kHz crystal in the synthesizer. Care- 
fully adjust the crystal trimmer capaci- 
tor in the synthesizer to zero-beat with 
WWV. I t  may be necessary to retune the 
receiver slightly when doing this because 
changing the frequency of the crystal 
changes the synthesizer output fre- 
quency, which is now the receiver hfo 
frequency. 

That completes the alignment - you 
now have a general-coverage receiver. 

Operating the receiver with the 
synthesizer involves no more than turn- 

10-meter band, the 200-kHz segments 
start at 28.0 MHz and progress in 
200-kHz increments so that you tune 
from 28.4 MHz, 28.6 MHz, etc. In other 
words, while each segment throughout 
the synthesizer range will start with an 
even tenths digit, the crystals supplied 
with the receiver set the 10-meter seg- 
ments a t  28.5, 28.7, and 28.9 MHz. 

There i s  one precaution which may 
be necessary. Even with the prototype 
unit enclosed in a steel box, there was 
s t i l l  a very small amount of 60-Hz pick- 
up from the receiver transformer when 
the synthesizer was placed next to 
either side of the receiver. (The condi- 
tion also exists with the synthesizer on 
top of the receiver, but this arrangement 
would block the heat convection flow 
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from the receiver and should not be PRESELECTOR 
used anyway.) Simply moving the 
synthesizer 3 to 4 inches (7.5 to 10 cm) 
away from either side eliminated the 
stray pick-up. I t  i s  entirely possible that 
this condition may not manifest itself 
with a l l  receivers, and it will undoubt- 
edly depend on the physical locations of 
the assemblies within the synthesizer 

3 ,  
cabinet. In any event, the synthesizer i s  30 

D C B E  
st i l l  close enough to the receiver for 
convenient operation. fig. 14. New receiver preselector scale for the 

Collins 7 5 5  receiver. 

conclusions 
The synthesizer satisfies all the re- 

quirements necessary to make any 
Collins 75s a general-coverage receiver. 
Spurious signals are down a minimum of 
80 dB on all frequencies, and are down 
better than 90 dB on most. The major 
spurs appear 10 kHz either side of the 
incoming signal, and are caused by the 
second harmonic of the 5-kHz reference 
frequency. The reference frequency it- 
self i s  weaker than the harmonic be- 
cause of the attenuation provided by 
the parallel-T filter. Although the sup- 
pression of the spurious sidebands was 
achieved a t  the expense of fast lock-up 
time, a one- or two-second lock-up is  of 
little consequence, since it takes that 
long to move your hand from the 
synthesizer switches and tune the re- 
ceiver. 

The synthesizer has not been used 
with a 75s receiver operating in trans- 
ceive mode with a 32s transmitter, al- 

fig. 13. Wiring changes to be made to the Col- 
lins 7 5 s  receiver. Make sure that the relay will 
pull in when it is connected in series with a 
110-ohm resistor to a 12-volt dc supply. 

though there is little reason to doubt 
that i t  will work. There should be suffi- 
cient sideband attenuation to keep spur- 
ious outputs from the transmitter a t  
least 60 dB down. The only possibility 
of trouble might be rf getting back into 
the synthesizer from the transmitter, 
which would be simply a shielding prob- 
lem. However, until and if new amateur 
bands are forthcoming, there i s  no rea- 
son to use the synthesizer for trans- 
mitting except possibly on part of the 
10-meter band. 
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linear amplifier 

2 *Route 2, Box 61 5, Brentwood, Calif. 9451 3. 

for QRP rigs 

A compact 

rf amplifier 

for ultra  OW power 

amateur transmitters 

28 deaember 197s 

TO dispose of the first question apt to 
be asked - "Why add a linear amplifier 
to a QRP rig since it defeats the whole 
idea of QRP operation?" - I'd like to 
say that while 2 to 5 watts can do won- 
ders during the day, night operation is  a 
different story. The prevailing sunspot 
activity precludes the predictable propa- 
gation coriditions of 10 or 15 years ago, 
even on the 40- and 80-meter bands. A 
little boost to the output of a QRP rig 
means the difference between fun and 
drudgery during nighttime operation. 
When good conditions return, a linear 
amplifier probably won't be needed for 
low-power work. 

I built this amplifier to augment a 
* homebrew rig that didn't live up to my 

expectations - the rig had only about 5 
watts output on ssb. The linear ampli- 

; fier described here should prove to be a 
Q 3 useful adjunct to low-power trans- 

mitters in the 2 to 10 watt range. 
uj 



circuit 
The schematic (fig. 1) i s  simple, 

effective, and uncluttered. A grounded- 
grid, grounded screen circuit i s  used 
without the usual blower for tube cool- 
ing. Any of the Eimac 4 X  or 4CX tubes 
will perform equally well. 

In the late 1950s, I witnessed some 
tests at Eimac that were run to see what 
these tubes would do without forced air 
cooling. The tests indicated that the 
tubes would dissipate 60 to 70 watts 
under key down operation - however, 
the tubes were mounted in the open, 
with no restriction to ambient air flow. 
Under intermittent operation, it appears 

4x150. 
4x250 

ff BROADCAST 
VARIABLE 

'01 I17 VAC 

fig. 1. QRP linear schematic. Any of the 4X 
or 4CX series of tubes may be used. U p  to 50  
watts disrivation is possible without a blower 
providing tube is mounted in the clear. 

that a tube of this family could safely 
dissipate at least 50 watts; perhaps a 
little more if cooling fins are provided. 
Again, the qualifier is: unrestricted air 
flow around the tube. A further advan- 
tage is that the heater-cathode isolation 
in these tubes is excellent; no filament 
chokes are required at this power level. 

One other precaution should be ob- 
served. Although the heater is rated at 
6.0 volts +5%, it is recommended that 
6.0 volts be considered the upper limit. 
A 50-ohm, 10-watt resistor in series 
with the primary of a 6.3 Vac, 2.5 amp 
filament transformer should do the 
trick. The heater contributes a large part 
of the heat to be dissipated, and tube 
life is prolonged by keeping the heater 
voltage on the low side. 

A noninductive, I-watt carbon resis- 
tor (R1)  of a few hundred ohms is  pro- 
vided for situations where excitation is 
excessive with no provision for reducing 
it. The resistor should be selected to 
obtain recommended operating condi- 
tions. While this amplifier is a two-band 
affair for 80 and 4 0  meters, additional 
taps can, of course, be provided for 
other bands on the pi-net output coil. 

operating conditions 
The amplifier has a power gain of 

about ten with both grids grounded, so 
5 watts input should yield about 50 
watts output, with a plate current of 
100 mA and E,, at 1 kV,  This current is 
100 mA as read on the meter in the CW 
mode. Although up to 150 mA can be 
obtained with 7 watts input on CW, i t  is 
recommended that the series grid resis- 
tor be switched in to hold the plate cur- 
rent to 100 mA on ssb or 150 mA on 
CW. As with any low duty cyole ampli- 
fier, don't hold the key down longer 
than necessary. 

Static plate current (no drive) is 
about 10 mA. Linearity could be im- 
proved by a higher idling current, but 
observations with a spectrum analyzer 
indicate that, with 10 mA static plate 
current, the bandwidth is entirely 
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acceptable, and reports have been uni- The grid resistor shorting switch, if 
versally good. used, should be mounted close to the 

construction 
An aluminum chassis, 2 x 6 ~ 9  inches 

(5xl5x23cm) in an LMB cabinet con- 
structed with perforated aluminum for 
sides top and bottom, easily contains 
the amplifier with power supply. The 

Chasrls layout. Power transformer (upmr 
right) is a 50VA isolation transformer. Note 
air space around tube. 

LMB cabinet (model CO-2) measures 6% 
inches high by 10 inches deep by 13 
inches wide (16.5x25x33cm) excluding 
hood. The chassis was purposely selec- 
ted to improve air circulation. The tube 
socket is mounted as close as possible to 
one rear corner, both for short leads 
from coax connectors and again to im- 
prove cooling by air circulation over the 
chassis edge (see photo). 

While the built-in screen bypass 
capacitor of the SK-600 socket is super- 
fluous, open space around the tube pins 
permits air flow around the header 
(tube base). Old timers will remember 
that these tubes also f i t  in a loctal 
socket. A 4-inch (10.2cm) square piece 
of perforated aluminum with chassis 
cutout should also be suitable. 

tube, which means a shaft extension. 
The rf chokes are ordinary garden- 
variety 2 mH, 100 mA chokes with the 
exception of the plate choke; but even 
here, tests indicated that the smaller 
chokes should hold up. 

The 10-pH pi-net coil (46 turns, 718 
inch [2.2cml OD, 3 inches 17.6cmI 
long, air wound) is barely large enough 
to cover the low end of 80 meters and is 
tapped a t  slightly less than one-half for 
40 meters. The coil i s  mounted on the 
switch. A paralleled BC tuning capacitor 
suffices for the output. Additional fixed 
capacitance to total 1000 pF can be 
used, if necessary, for 80 meters. 

power supply 
A 50-VA isolation transformer is 

used with 120 Vac input and 240 Vac 
output to a voltage tripler arrangement 
that provides the l-kV plate supply. 
Inspection of recent catalogs indicates 
that 11 51230 V primary, 11 5 V second- 
ary transformers are about a l l  that are 
available now (about $10). In this case, 
the secondary may be used for the pri- 
mary with a slight loss in output voltage 
and regulation. The filter capacitors and 
diodes mount under the chassis, and 
since there isn't much else there, no 
under chassis photograph is  provided. A 
separate heater transformer and switch 
are provided. The tube heater should be 
allowed to warm up at  least a half min- 
ute before applying plate voltage. Static 
plate current provides "bleeder" protec- 
tion. 

summary 
This small linear compares favorably, 

both in size and performance, with com- 
mercially built units of the same power 
class. It has held its own with other 
200-watt-plus units and has provided 
many solid contacts during the worst 
interference hours of the evening. 
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The R-599D and theT-599D is the most versat~le so l~d  state 
receiver and transmitter combination on the ham bands. 
Thousands of "Twins" have proven themselves through daily 
use. Everything that made them the best remain. . . only their 
appearance has changed. 

llable at select Kenwood dealers throughout the U.S. 



an 
introduction to 

microprocessors 
Microprocessors are probably the single, 
most exciting development in the entire 
field of electronics, and in this article, 
the first of a series on microprocessors, 
we would like briefly to compare them 
to programmable calculators for typical 
laboratory applications. 

The best description of what a micro- 
processor is, and isn't, was given by 
Laurence Altman in a recent issue of 
Electronics: l "A microprocessor is not 
a computer but only part of one. To 
make a computer out of a microproces- 
sor requires the addition of memory for 
i t s  control program, plus input and out. 
put circuits to operate peripheral equip- 
ment . . . What a microprocessor is, 
then, i s  the control and processing por- 
tion of a small computer or micro- 
computer. Mareover, i t  has come to 
mean the kind of processor that can be 
built with LSI 1779s or, more recently, 
bipolar circuitry, usually on one chip. 
Like all computer processors, micro- 
processors can handle both arithmetic 
and logic data in bit-parallel fashion 
under con t r~ l  of a program, But they 
are distinguished both f r ~ m  a minicom- 
puter processor by their use of LSI with 
its lower power and costs, and from 
other LSI devices (except calculator 
chips) by their programmable behavior." 

Thus, a micrsprocessor is not a 
totally self-contained c~mguter-on-a. 
chip, nor i s  i t able to complete with and 
replace the central processing unit 
(CPU) within a computer. Existing 

microprocessor chips are simply much 
too slow for such applications. The 
niche that microprocessors will soon fill 
i s  in the creation of "smart" input1 
output devices to a computer that re. 
lieve the computer of the drudgery 
associated with the data acquisition 
from and the control of such devices. In 
other words, microprocessors will 
shortly become very important tools in 
computer interfacing, a trend that will 
accelerate as the price of microprocessor 
chips declines, as more individuals de- 
velop the capability to handle such 
chips, and as more manufacturers incor. 
porate such chips in laboratory instru. 
merit$ and other types of devices that 
communicate with computers, 

The advantages of interfacing with 
microprocessors are at least fourfold: 

1. Microprocessor communications are 
simple. The communications capability 
of a microprocessor system is a big 
point in its favor. Most such systems 
come with a built-in asynchronous serial 
port, and thus can communicate with 
teleprinters or with any device that also 
has an asynchronous serial port, The 
microprocessor i s  not inherently limited 
to qnly a single asypchronous port; it i s  

+Mr, Larsen, Department of Chem~stry, and 
Dr, Rony, Department qf Chemical Eng~neer- 
ing, are vvith the Virgtnia Polytechnic Instr- 
tufe and State Un~verslty, Blackciburg, Vir. 
girlie. Mr. Titus i s  with Tychqn, Inc., Blqcks- 
burg, Virginia. 



very easy to add more such ports and 
thus permit the microprocessor system 
t o  communicate serially with other 
external devices such as laboratory in- 
struments that are interfaced with Ana- 
log Devices' Serdex modules. 

Microprocessor systems have parallel 
input ports for inputs from various 
digital sensor instruments, including 
vol t  meters, panel meters, frequency 
meters, and counters. Any type of dig- 
ital circuit that can supply parallel dig- 
ital data can be used in conjunction 
with a microprocessor system. 

2. Microprocessor systems are inexpen- 
sive. Such systems currently range in 
price from several hundred dollars to 
several thousand dollars, depending up- 
on the capability of the system. They 
are available from Intel, Prolog Corpora- 
tion, E & L Instruments, Control Logic, 
and other companies. The number of 
manufacturers that offer microprocessor 
systems is  increasing rapidly. 

3. Microprocessor systems are flexible 
and powerful. Microprocessors have the 
ability to make decisions. (Is an input 
value from a digital sensor too high or 
too low? If it i s  too high, then open a 
valve and release pressure on the system. 
If i t  i s  too low, then open another valve 
and add gas to the system.) 

Microprocessors use software to re- 
place hardware; i.e., microprocessor pro- 
grams replace complicated hard-wired 
random logic digital electronic circuits 
that perform a variety of functions, in- 
cluding sequential logic, non-sequential 
logic, simple arithmetic calculations, 

r 

This the first of a new series of articles 
on the subject of microprocessors which 
we will be presenting in future months. 
Material presented here is reprinted with 
permission from American Laboratory, 
June, 1975, copyright O International 
Scientific Communications, Inc., Fair- 
field, Connecticut, 1975. 

and comparison of digital signals. Manu- 
facturers of microprocessor systems pro- 
vide you with both read/write memory, 
for temporary data and program stor- 
age, and with read-only memory, which 
is easily programmed with the aid of a 
PROM programmer. Once you have 
written and tested a program using 
read/write memory that can acquire 
data and perform desired control opera- 
tions, you can "burn" it into a program- 
mable read-only memory (PROM) IC 
and then use that chip day after day to 
operate the microprocessor system. 

You never have to worry about a 
power failure causing your program to 
be erased. The program can remain in 
the PROM for up to twenty years; it is 
always available for reloading into a 
readlwrite memory. The program can be 
easily modif ied t o  accommodate 
changed data acquisition or control re- 
quirements. You can develop a whole 
repertoire of PROM chips to accomplish 
different functions. 

4. Microprocessor systems are capable 
of handling most laboratory data acqui- 
sition requirements. Current micropro- 
cessor systems can acquire digital data 
at the rate of five hundred 16-bit words 
per second. Higher data acquisition rates 
are occasionally claimed by manufac- 
turers, but they frequently overlook the 
real software overhead that is needed, 
for example, to input the data, check if 
the data are ready, and compare the 
data to make sure that they are within 
the right range of values. 

In the area of mathematical compu- 
tations, microprocessors can perform in- 
teger multiplications and divisions, i.e., 
3 times 4 or 5 divided by 7, with reason- 
able accuracy. A floating-point package 
available with the 8-bit Intel micropro- 
cessor allows you to perform additions, 
subtractions, multiplications, and divi- 
sions over the range of +lo3' to 

This package requires four 
read-only memories, which means that 
1000 words of your microprocessor are 
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dedicated to the floating-point package. 
Execution times are slow, so you must 
worry about the following types of 
questions: Do you acquire a data point 
and then operate upon it and still have 
sufficient time to acquire the next data 
point? Or must you store a complete 
block of data and then operate upon the 
block as a whole? If you store a block 
of data, how much additional memory 
i s  required for the microprocessor? Fi- 
nally, i s  the system sufficiently complex 
and expensive that it can be replaced by 
a minicomputer or programmable calcu- 
lator? 

The strong point of the micropro- 
cessor is that it can perform control 
functions quickly, easily, and inexpen- 
sively. The microprocessor can turn de- 
vices on and off. It can regulate physical 
parameters such as temperature, pres- 
sure, velocity, and flow. Since it lacks 
special functions such as log, xY, sine, 
cosine, square root, hyperbolic sine, and 
hyperbolic cosine, i t  cannot perform 
sophisticated mathematical computa- 
tions. This is one reason why many indi- 
viduals are looking very seriously at pro- 
grammable calculators, which start in 
the vicinity of $3000; are available from 
Wang, Tektronix, and Hewlett-Packard; 
and allow the user to program with 
complex functions such as sine, cosine, 
log, and x Y .  The programmable calcula- 
tors, however, are not nearly as conven- 
ient to use as microprocessors in the 
control of equipment and processes. 

As a final point, we would like to 
caution you about making any long- 
term decisions concerning both micro- 
processors and programmable calcula- 
tors. The comments above apply to to- 
day's technology, which i s  precisely 
what you can do today. The price1 
performance ratio changes from day to 
day so that a decision that i s  valid today 
may not be the same one that would be 
proper in a month or a year from now; 
e.g., 8-bit bipolar microprocessors now 
available from Intel have cycle times of 
50 nanoseconds. This speed is a little bit 

difficult to precisely define for the user, 
but it represents probably a decade of 
improvement in overall microprocessor 
speed when compared to any micro- 
processor available a year ago. 

I f  you can postpone your problem, 
you may find that you can solve i t  dif- 
ferently and/or less expensively a year 
from now. Digital electronics is without 
doubt the fastest changing technological 
field today. You, as an amateur, engi- 
neer or scientist, will be a major benefi- 
ciary of the changes that are occurring. 
However, to take proper advantage of 
the new technology, you will have to 
spend some time learning the jargon and 
understanding the tradeoffs that can be 
made. 

Microprocessor equipment, if cared 
for properly, has an operational life of 
at least ten years but a functional life 
that may only be several years. A 
reasonable strategy would be to post- 
pone the purchase of a microprocessor 
until the pricelperformance ratio justi- 
fies a purchase, and then to go ahead 
and purchase a system with the know- 
ledge that the same system will prob- 
ably cost a t  least 20% less for the same 
performance a year later. We believe 
that not too much time will pass before 
all of us who are involved in research or 
manufacturing and depend upon instru- 
mentation will have to take advantage 
of the power of microprocessors if we 
are to continue to have viable products 
or research programs. 

We recommend that you give careful 
consideration to the ability to interface 
newly acquired digital instruments to 
future ones that will come on the mar- 
ket within the next several years. We 
emphasize again that the existence of 
asynchronous serial ports on your digi- 
ta l  instruments will allow you to hedge 
your bets for the future. 

reference 
1. L. Altman, "Single-chip microprocessors 
open up a new world of applications," Elec- 
tronics, April 18, 1974, page 81. 
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squelch circuits 
for transistor 

radios 

Agc-activated squelch 

can easily 

be added 

to portable 

transistor radios 

Inexpensive transistorized portable 
radios can become excellent monitor re- 
ceivers for vhf operators (a-m and fm) 
with the addition of one of the simple 
squelch circuits presented in this article. 
The squelch will get rid of the constant 
and fatiguing hash and noise usually put 
out under no-signal conditions, making 
the portable a much more useful and 
enjoyable radio to listen to. I have had 
much success in adding the circuits 
shown here to several portables. I t  
should be possible to adapt this same 
basic approach to just about any exist- 
ing portable receiver. 

A brief explanation of squelch cir- 
cuitry seems appropriate at this point. 

During no-signal conditions, the audio 
output of a receiver i s  random and un- 
pleasant noise. When a signal i s  received, 
the gain of the receiver i s  reduced or 
limited by agc action, and the level of 
noise output i s  reduced. The greater the 
signal strength, the lower the noise out- 
put, and hence the term "receiver quiet- 
ing," By adding circuitry which detects 
the degree to which the receiver has 
been quieted, and by using this circuitry 
to mute or un-mute the audio output, 
squelch may be added to the receiver. 

Note, that with the squelch I have 
just described the operator may adjust 
the sensitivity of his receiver in terms of 
a minimum signal-to-noise ratio needed 
to produce an audio output signal. By 
making this signal-to-noise ratio suffi- 
ciently high, the operator can be sure 
that whenever the receiver produces an 
audio output it will contain a signal of a 

AUDIO OUT 
TO AMPLIFIER 

fig. 1. A typical ratio detector found in many 
transistor radios. Agc voltage may be taker 
from the (+) or (-) terminals. 

36 decernber 1975 



fig. 2. The audio section of most portables will closely resemble the circuit shown here. Point A in  
Q2's emitter is a control point for muting the audio output. 

certain minimum readability. At first ative voltages during signal conditions, 
this might sound like intentionally re- either of which may be used for control 
ducing the sensitivity of your receiver, of the audio muting. Generally, the 
but this is not so. With sophisticated cir- audio section of a portable receiver will 
cuits, the opening of the receiver closely resemble the circuit of fig. 2. 
squelch alerts the operator to the Audio from the detector i s  coupled to 
presence of marginal level signals that Q1, a preamplifier, (which is sometimes 
might otherwise have gone unnoticed in omitted in inexpensive sets). The output 
the noise. Unfortunately, these noise- i s  coupled through the volume control 
operated squelch circuits 
are somewhat complex, fig. 3. A simple squelch circuit. 

and they are beyond the using either pnp 6r npn tran- 

scope of this article. sistors. 

Another method of 5 9 1 0 0  

producing squelch action 
is to make use of the agc 
or other signal level de- I+IDETECTOR 10oO 

(FIG I1 
pendent voltages to con- 
t ro l  audio muting. The 
only drawback with this 
approach i s  that suffi- - v, 
ciently strong noise or in- ----------OR -------- - 
terference will also open 
the squelch. However, for 
the purpose intended here 
they workquiteacceptably. 

detector 
Most inexpensive port- 

able receivers use the com- 
mon ratio detector similar 
to the one shown in fig. 1. 
This detector develops sig- 
nificant positive and neg- 
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to the driver stage, 02, which in turn plete muting are shown in fig. 4. In 
drives the output stage. These sections these circuits, the emitter signal path of 
are easily located by finding the audio the driving transistor i s  not broken, but 
transformers associated with them, and the biasing of the driver is upset when 
i t  is seldom necessary to resort to a no signal is present. But with even a 
schematic to find the desired stages. small signal present, the bias i s  sharply 

' 

+)DETECTOR (FIG I 1  
OR 

X (FIG 3) 

t a I Ki- 
d-  

f ig .  4 .  A "brute 
force" squelch cir- 

1-)DETECTOR (FIG I1 
4 

cuit is shown at (A); 
variations of the cir- 
cuit are shown in 
(6) and (C). A spst 
s w i t c h  m a y  b e  
placed in  the con- 
trol line for on/off 
c o n t r o l  o f  t h e  
sauelch. 

simple squelch 
The point marked X in the emitter of 

Q2 is a convenient point to add squelch 
control to the audio stages. By breaking 
the circuit a t  this point and adding the 
muting circuit of fig. 3A, a simple 
squelch circuit i s  obtained. In some 
cases, small amounts of signal or noise 
will leak through even when this stage is 
supposedly squelched. Also, an increase 
in distortion may be noticed at high vol- 
ume levels. A variation of this circuit is 
also shown, using an npn transistor, in 
fig. 3B. 

improved design 

returned to normal and audio output i s  
restored. 

conclusion 
The several approaches to agc- 

controlled squelch shown here can be 
easily adapted to most portable radios. 
Receivers using both npn and pnp tran- 
sistors may be accommodated, and junk 
box transistors seem to work a great 
percentage of the time. If you are un- 
able to locate a source of agc voltage, do 
a little poking around with a vtvm until 
you find a voltage source that varies 
with signal strength. That is all that is 
needed to add squelch to a portable 

Somewhat more positive acting radio, making i t  a much more useful and 
squelch circuits which do not tend to enjoyable low cost monitor receiver. 
cause distortion or suffer from incom- ham radio 





power doubler 

z 
Z "293 East Madison Ave., Elmhurst, 111. 60126. 

Construction of 

a single-tube 

frequency doubler 

for 2304 MHz 

40 december 1975 

A 2C39 power amplifier capable of pro- 
viding 30 watts output on 2304 MHz 
was described in the February, 1975, 
issue of ham radio.' I t s  design involves a 
combination of the best characteristics 
of various experimental 2.3 GHz ampli- 
fier models I have built and tested over 
the past three years. Each succeeding 
version differed from the previous one 
in ways which both improved perform- 
ance and simplified construction. 

* During the same three-year period, 

5 on-the-air tests over a ten-mile path 
that provides Z were performed between WA9HUV and 

Q) 
both WSDCN and KSCNN, first working 

5 dB power gain . 432,2304 crossband, and later using 
2304 MHz two-way. Signals were well 

0 
L over S9 on 2304 MHz, in spite of the 
4 1296-MHz antenna used by WSDCN. 
C 

E Contacts over longer distances have 



ZENER F 
fig. 1. Circuit diagram for the 1152 t o  2304 
MHz power doubler using a 2C39 which pro- 
vides approximately 5 dB gain. Rf chokes are 
8 turns no. 18 tinned copper. airwound on 
3/16" (5mm) mandrel. turns spaced slightly. 

been solicited, but none have yet been 
tried. It is hoped that this article, to- 
gether with the preceeding one which 
described the 30-watt power amplifier, 
will provide the impetus necessary to 
develop new interest in the 2304 MHz 
band. 

frequency doubler 
Having arrived a t  a reasonably good 

basic design, attention was focused on 

Complete cathode partition assembly showing 
the heater/cathode line (left), piston tuner 
(center) and cathode coupler (right). 

developing a companion doubler stage 
capable of driving the power amplifier 
to full power output with drive to spare. 
Rather than starting from scratch, it was 
decided to convert one of the earlier 
power amplifiers into a doubler by 
lengthening the cathode cavity to 1-318 
inch (35mm). No changes were made to 
the amplifier plate circuit. The resulting 
doubler circuit i s  very similar to the 
power amplifier. 

Because the doubler plate circuit i s  
identical to that of the companion 
power amplifier, only the doubler cath- 

SURPLUS CAVITY W E .  C'SINK ON aEAR SHOUDERS 
TUBE SIDE FOR ff l N a r U T N G  
2-56 BRASS SCREW WAYIERS 

fig. 2. Heater/cathode assembly uses parts 
from surplus 2639 amplifier. Use the mount- 
ing plate as a template to locate the four 2-56 
tapped holes for assembly with the cathode 
  art it ion. 

ode circuit will be described here. De- 
tails of the plate circuit can be obtained 
from reference 1. 

heater-cathode assembly 
The heater-cathode assembly shown 

in fig. 2 is  nearly identical to the one 
used in the amplifier except that the 
heater-cathode line extends into the 
cavity 1-1/16 inches (27mm). The 2-56 
brass flat-head machine screw holds a 
solder lug to connect the cathode side 
of the heater to the appropriate cir- 
cuitry (this detail was omitted from 
the amplifier article). Attach the screw 
to the plate with a 3/16 inch (4.5mm) 
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hexagonal nut and then sand the inside 
surface of the plate flat to make sure 
the screw head does not project be- 
yond the surface of the plate. Finally, 
position the plate over the finger-stock 
assembly and solder the two together 
as shown in fig. 2. 

The completed heater-cathode 
assembly should be insulated from the 
cathode part i t ion with insulating 
shoulder washers and 0.005 inch 
(0.1 mm) Teflon sheet. 

cathode piston tuner 
The cathode partition is identical to 

the one described for use with the am- 
plifier and i s  shown in fig. 3. Rather 
than using a brass bushing from an old 
volume control for the piston trimmer, 
a 314 inch (19mm) diameter brass cylin- 
der 518 inch (1 6mm) long is  soldered to 
a length of 114 inch (6.5mm) diameter 
brass rod. Then a 1-114 inch (32mm) 
length of 3/8-32 threaded brass sleeving 
is slipped over the 114 inch (6.5mm) 
shaft and soldered in place as shown in 
fig. 4. Soldering should be done with 
the aid of a propane torch, using solder 
sparingly. Finally, the tuner and sleeve 

Exterior view of the cathode partition. 

FWR v z - p g m m )  DIAW 2. HOLES 
TO MATCH 0 HOLES OF GRID CAVITY 
PLATE (SCREWDRIVER ACCESS) 

fig. 3. Cathode partition. Holes marked wlth 
the letter C are screwdriver clearance holes to 
fac i l i ta te  assembly. Material is 0.093" 
(2.5mm) brass. 

assembly are screwed into the tuner 
bushing f rom inside the cathode 
partition. 

I f  3/8-32 threaded brass tubing is not 
available, use 3/8-28 threaded lamp fix- 
ture brass tubing which is obtainable in 
most hardware stores. In this case, the 
tuning shaft should be made of 5/16 
inch (8mm) diameter brass rod to f i t  in- 
side the lamp hardware. Test the 
threaded tubing with a magnet to make 
sure it is not brass-plated steel. Before 
reassembly with the cathode cavity, the 
cathode input coupling circuit is  assem- 
bled as described in the next section. 

Helical springs are used to put pres- 
sure on the threads of the tuning piston 
trimmer threads. These springs, which 
are used on the amplifier as well as the 
power doubler, are 9/32 inch (7mm) in- 
side diameter. A brass collar with set 
screws is used a t  the far end of the tun- 
ing shaft to place the spring in compres- 
sion. These springs are quite important 
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as tuning is  likely to be erratic if they I 
are omitted. 

cathode coupling assembly 
The 1/8 inch (3mm) and 5/32 inch 

(4mm) OD brass tubing needed to fabri- 
cate the cathode coupler (fig. 5) can be 
obtained from most hobby shops. The 
connector end of the assembly is sol- 
dered to the center conductor of the 

.N coaxial connector. The 1/8 inch 
n) end is slotted with a fine (32 

teeth per inch) hacksaw blade. Spread 
the slotted end slightly to provide a 
tight slide fit with the cavity end of the View of cathode cavity before installation of 

the cathode oartition. Since an earlier model 
coupler assembly. 

The cavity end i s  screwed into the 
3/16 inch (5mm) diameter hole in the 
grid cavity plate. Solder a flat brass 
washer on the cavity end as shown to 
provide a good rf contact on the inside 
of the cavity. 

When assembling the cathode parti- 
tion on the cathode cavity, slide the 
connector end of the coupler into the 
cavity end. If the instructions have been 
carefully followed, the two parts should 
slide together without interference. 

tuning up 
The circuit diagram of the frequency 

doubler shown in fig. 1 is identical to 
the amplifier wiring diagram except for 

3-34. t 9 S  em, LONG. 
m' 6 S mmJ Dlb 

flg. 4. Cathode pldon tuner assembly. Brass 
rod is soldered to 3/8-32 threaded sleeve. 

of the 2304  MHz power amplifier was modi- 
fied for use as a doubler. parts in  this do not 
correspond exactly with figs. 2 through 5. 

SOLDER 0 156' 14 mmJ 0 0 
BRASS TUBE TO CENTER 
CONDUCTOR OF 
N CONNECTOR 

L m r  

CONNECTOR EM) OF ASSEMBLY 

!/2' 125 mml LONG 

CAVITY END OF ASSEMBLY 

fig. 5. Cathode coupllng assembly. Brass tub- 
ing can be obtalned from most hobby shops. 



Front view of completely assembled 1152 to 2304 M H z  power doubler. 

component values and the meter ranges. drive) plate current should be set to 
A 7.6-volt zener diode is  used instead of approximately 25 mA by adjusting the 
the 6.3-volt unit to reduce the conduc- position of the slider on the 100 ohm 
tion angle of the plate current for better variable resistor. 
doubler efficiency. The quiescent (no- Measurements were made using a 

calorimeter which indicate that the 
doubler has a power gain of approxi- 
mately 5 dB. It is interesting to note 
that this doubler provides about 8 dB 
more power output on 2304 MHz than 
would be expected from a varactor dou- 
bler with the same drive power. There- 
fore, with less than one watt of drive at 
11 52 MHz, more than sufficient output 
is obtained to drive the power amplifier 
stage to full output. It i s  recommended 
that the primary winding of the doubler 
plate supply transformer be controlled 
with a variable transformer so that drive 
to the power amplifier can be adjusted 
to the desired level. 

reference 
1. Norman J. Foot, WASHUV, "Power Am- 
plif ier for 2304 MHz," ham radio, February, 

"Just replace capacitor C1O . . . 1975, page 8. 

than you'll be back on the air." ham radio 

44 december 1975 



NSTRUCTIONS 

50-144-220-432 MHz 

INEXPENSIVE AND UNIQUE MODULAR CONCEPT 
Performance equal to commercial a Transceivers using our transmitter 

equipment module 
Monitor receivers 
Repeaters: using our tranrmitter. I S  or 

25 watt amplifier and COR modules 
a 10 channel autouan receivers: using 

our SC-3 wannrr tll and CD-1 cry* All Receiver kits are dual conversion with I 
tal dcck squelch and COR output. 

. 10 CHANNEL SCANNING 

delay allows both sides of a conversation to be moni- 
tored without the scan slarling each time the carrkr 4 drops. ,he priority feature ~IIOWS h e  user t o  program I 
the scanner l o  return to his favorite channel whenever 
i t  is active. Price $19.95 kit 

111 to: VHF LNGINCCKING, I'.O. Box 1921-11, B~nghnniton. N Y  13902 Ph. 607-723-'1574 
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SHIPPING lNrORMATlON 

Cut on Dotted Line 
FILL IN ORDER FORM 

Greetings 
LFAVE IN  CONSPICUOUS PLACE 
(It's n o t  very subtle, but It may work.) F P Q ~  The 



microstripline 

bandpass filters 
for 1296 MHz 

Miniature 

bandpass filters 

for the amateur 

1296-MHz band 

Uhf experimenters frequently need to 
filter out spurious or image responses, 
usually with coaxial or trough-line 
res~nators.l-~ Although properly de- 
signed coaxial and trough-line filters 
offer exceptional skirt selectivity and 
minimum insertion loss, they are large 
and bulky and require access to sheet- 
metal cutting and forming equipment. 
The 1296-MHz filters presented here are 
based on printed-circuit microstripline 
techniques and are easily duplicated in 
the home workshop. 

Two- and three-pole bandpass filters 
for 1296 MHz are shown schematically 
in fig. 1. In each of the filters parallel- 
resonant sections, consisting of micro- 
stripline inductors and piston trimmer 
capacitors, are loosely top coupled. The 
input and output striplines are tapped 
down on the inductors to provide a 
match to 50 ohms. The two-pole band- 
pass filter is functionally equivalent to 
the filters used at the input of the RF 
and LO ports of my 1296-MHz double- 
balanced mixer.6 In the design pre- 
sented here, however, the coupling 
capacitor, C,, formerly a 0.5 pF chip 
capacitor, has been replaced by the 
stray coupling capacitance between the 
stator ends of trimmers C1 and C2. 

As can be seen from the swept fre- 
quency response curve in fig. 2, these 
microstripline filters are relatively low-0 
devices. The steepness of the rejection 
skirts may be sacrificed somewhat to 
minimize passband insertion loss, which 
for this design averages around 1 dB. 

construction 
Full-size artwork for the printed- 
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2-POLE FILTER 3 POLE F I L T E R  

C1-C3 1-5 p F  ceramic piston tr immer L1, L2. M i c r o s t r i p l i n e  i n d u c t o r ,  0 .5 "  
L 3  (13mm) long, 0.1" (2.5mm) wide. 

spaced 0.3" (7.5rnrn) center t o  cen- 

Cc st ray coupling capacitance between t e r .  B o t t o m  ends strapped to 
stator ends of tr immer capacitors groundplane wi th th in  copper strap 

X I ,  X2 5 0  o h m  m i c r o s t r i p l i n e ,  0.1" 
J1, J2 SMA or  equivalent microstripline (2.5mm) wide, any length. Center- 

l a u n c h e r s  ( € .  F .  J o h n s o n  line tapped t o  L1 and L 2  0.2" 
142-0248-001 or similar) (5mm)  f rom grounded end 

fig. 1. Two-  and three-pole microstripline bandpass filters which tune the range f rom 1100 to 1500 
MHz. Full-size printed-circuit  layouts for  these filters are shown i n  fig. 3. 

circuit microstripline filters is shown in substantially from 50 ohms, it's a good 
fig. 3 and is designed for 1/16 inch idea to temporarily install fixed attenua- 
(1 .5mm) t h i c k  G-10 epoxy-glass tors at the input and output of the filter 
printed-circuit board, double clad with while tuning as shown in fig. 5. There i s  
1 ounce copper." The unetched side of a certain amount of interaction between 
the board serves as a groundplane. the trimmer capacitors so the adjust- 
Board dimensions are such that the 
filters mount easily in a miniature die- 
cast aluminum box such as a Pomona 
241 7. The cutaway view of fig. 4 shows 
the method of mounting the piston 
trimmer capacitors on the circuit board. 2 

With the circuit values shown, these 
filters can be adjusted to resonate any- 5 " 
where in the range between 1100 and 6 25 

1500 MHz. The easiest method to  adjust $ for resonance at 1296 MHz is to con- 
nect a weak-signal source through the 
filter into a receiver, and adjust the 
trimmer capacitors for maximum re- 
ceived signal. Since the output impe- 
dance of the signal source and the input 

10 1 1  12 13  14 1 5  16 17 18 19 20 

impedance to the receiver may deviate FREOUENCY fGHZl 

fig. 2. Swept frequency response of the two- 
"Tuned and tested two-  and three-pole band- and three-pole microstripline filters (measured 
pass filters for  1296 MHz are available f rom w i th  a Hewlett-Packard network analyzer and 

Microcornm. For  complete specifications and X-Y plotter). The 3 dB bandwidth is 150 MHz 
prices, send a self-addressed, stamped enve- and passband insertion loss is about 1 dB. The 
lope t o  Microcomm, 14908 Sandy Lane, San 20-dB bandwidth is 320 MHz for  the 3-pole 
Jose, California 951 24. filter, 570 MHz for  the two-pole design. 
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ments should be repeated several times 
to insure that you have the filters tuned 
for minimum insertion loss. 

I f  the filter is to be used to reduce 
the spurious output of a local-oscillator 
chain, alignment to the desired passband 
frequency is most easily accomplished 
by placing the filter in the line between 
the LO and the mixer and adjusting the 
filter for maximum indicated mixer cur- 
rent (fig. 6). 

fig. 3. Full-size artwork for the two- and 
three-pole bandpass filters for 1296 M H z  
w h i c h  are designed for 1/16" (1.5mm) 
double-clad G-10 epoxy-glass circuit board. 

applications 
Most amateurs who are active on 

1296 MHz will probably want to have 
several of these bandpass filters available 
on their workbench. In general, accurate 
measurements on any two-port device 
are enhanced by the application of fil- 
tering at each port. Microstripline ampli- 
fiers, for example, tend to be extremely 
broadband; since transistors tend to  
have higher gain a t  lower frequencies, 
any low-frequency spurious which is 
applied to the amplifier will be ampli- 

/ B U S  WIRE L W P  ,PISTON CAPACITOR 

SOLOER L GROUND PLANE THIN COPPER STRAP 

fig. 4. Method of mounting the piston trim- 
mer capacitors on the microstriplines. 

fied more than the desired in-band sig- 
nals. It is not unlikely, in fact, for lower 
frequency, out-of-band signals to actu- 
ally force an amplifier into gain com- 
pression. Bandpass filters at the input 
and output of an amplifier under test 
will thus aid considerably in making 
accurate gain and dynamic range meas- 
urements. 

In operational equipment it 's a good 
idea to place bandpass filters between 
each wideband stage as shown in fig. 7. 
The filter's 1 dB or so of insertion loss is  
more than offset by the elimination of 
image signals and spurious responses. 
For maximum image rejection it is rec- 
ommended that the more selective 
three-pole filter be installed between 
all active stages. In the local-oscillator 
chain, where harmonically related spuri- 
ous signals are separated from the pass- 
band by an octave or more, the simpler 
two-pole resonators are usually suffi- 
cient. 
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WEAK 
SIGNAL 3 a ~ 4 0  3 d~ PAD 

SOURCE (OR GREATER1 (OR GREATER1 

fig. 5.  Using a weak-signal source to align a 
filter to 1296 MHz. The 3 dB attenuators 
swamp out any impedance mismatches. 
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LOCAL BALANCE0 

CURRENT M I 
fig. 6. Bandpass f l l t w  can be  rdjustOd t o  the 
local-oscillator ou tpu t  frequency b y  tunlng 
the  f i l ter  fo r  m r x l m u m  mlxer current. 
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MHz 

119. 7. lnst r l la t ion o f  bandprss f l l ters I n  r typ i -  
cal 1296-MHz tr rnsmlt ter  and rocelver. Three- 
pole f i l ters are recommended between actlve 
stages. as  diuussed i n  the text. 

SUPER LOGARITHMIC SPEECH PROCESSOR 

MODEL LSP-520BX 

I UP TO 400% MORE RF POWER is ours with 
this g lugjn yn , t  Simply plug ~ S P - 5 2 0 ~ ~  
into t e clrcult between the m~croohone and 

I transmitter and your voice suddeniy is trans- 
formed from a whisper to a DYNAMIC 
OUTPUT1 

I Look what happens to the RF Power Output 
on our NCX-3. It was tuned for normal SSB 
ooeratlon and then left untouched for these 

Fin. 1 SSB sienal before orocessine. Sea the 
hizh Beaks and the low 'vallevs 6ur  NCX-3 

peaks. Our NCX.3 now puts out 100 watts 
of average power. 

Three active filters concentrate power on 
those frequencies that yield maximum intelli- 
gence. Adds strength in weak valleys of 
normal speech patterns. This is accomplished 
through use of an IC logarithmic amplifier 
w ~ t h  a dynamic range of 30dB for clean audio 
with minimum distortion. 

This unit is practically distortion-free even 
at 30dB compression! The input to  the LSP- 
520BX is comoletely filtered and shielded 
for RF protection. 

Size is a mere 2 3/16H x 3'/ W x 40. Mone 
back if not delighted and ~ N E  YEAR UJ 
CONDITIONAL GUARANTEE. 

Order now or write for FREE brochure. 

LSP-52OBX ........................ ..... ............... $49.95 
A00 $1.50 SHIPPING & HANDLING 

DEALER INQlRlES 

INVITED 
m, 601-323-5869 i 

MFJ ENTERPRISES 
P. 0. BOX 494(H) 

MISS. STATE, MS 39762 
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uhf frequency scaler 
a complete front end for a 700 MHz 1 frequency counter (typical toggle fre- 

.m quency at 25 '~ ) . *  
E 
o The 11 C90 uhf divide-by-I 011 1 pre- 

New Fairchild l l C 9 0  scaler makes use of Fairchild's lsoplanar 
I I  technology for high speed with reason- 

6 able power dissipation. Pins which were decade 1' is a unused on the g,~90 decade p ~ s c a ~ e r  are 
used on the 11C90 to provide a refer- 

direct plug-in replacement ence voltage which centers the input 
c lock voltage about the switching 

for the popular 95H90 threshold and allows direct capacitive 
coupling to the signal source or test an- - 

m - tenna. An .on-chip ECL-to-TTL level 
that extends 'peration converter i s  capable of driving ten TTL - 

loads and eliminates the need for any 
to above 5 0 0  MHz g external output interface circuitry. 

6 
circuit operation 

Fairchild Semiconductor has introduced 
another outstanding IC in the IICOO 
series1 which should be of immediate 
interest to amateurs - the 11 C90, a pin- 
for-pin replacement for the popular 
95H90 that has a rninimurn guaranteed 
toggle frequency of 520 MHz from O"C 
to  +75 '~.  At its best, the new 11C90 is 

>' To take f u l l  advantage of the 
W 
Y 11C90's uhf counting ability, a circuit 

such as that shown in fig. 1 should be 
built or derived from an existing 95H90 

* l a y o ~ t . ~ . ~  Pin 13 (TTL VEE)  should be z 
5 tied to ground (low) if the TTL output 

(pin 11 ) is used. If only the ECL output 
E - 
r 0 
V) 

"The 11C90 is available now from franchised 
a Fairchild distributors worldwide for $16.00 in 

small quantities. 
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LOADS 

fig. 1. Divide-by1 0 uhf prescaler has a mini- 
mum guaranteed toggle frequency of 5 2 0  
MHZ. Typical toggle frequency at 2s0c  is 7 0 0  
MHz. 

(pin 8) i s  used, pin 13 may be left open 
to  reduce power consumption. 

A reference voltage i s  generated 
internally across a 400-ohm resistor to  
the V,, supply and is  present at pin 15 
( V r e f ) .  This completely eliminates any 
need for an external biasing network. 

Pins 6 and 7 of the 11C90 are un- 
committed 2000-ohm resistors which 
are internally connected to  the mode 
control inputs, and m. When tied 
high (+5 volts) these resistors allow the 
associated mode control input to be 
driven from TTL; if these inputs are left 
open or tied low, the mode control in- 
puts offer, respectively, unterminated or 
terminated ECL loads to the drivers. 

The mode control inputs are useful 
primarily when the 11C90 is employed 
in the divide by 1011 1 mode to  produce 

16 

v,, . PIN 14. VCCA . PIN 5 
14 

V,, . PIN 12. Vcp - PIN 13 ( T T L )  

fig. 2. Logic symbol for the Fairchild l l C 9 0 .  
Mode control inputs iii and E, and RM1 
and RM2 inputs are discussed in text. The IC 
includes a built-in ECL-to-TTL converter. 

non-standard divide ratios such as those 
used in pulse swallowing for frequency 
synthesis. The 11C90 logic symbol (fig. 
2) and truth table in table 1 should aid 
in understandkg-the device. 

Circuit layout, although not critical, 
can be used to enhance the high- 
frequency operation of the 11C90. 
Proper power supply decoupling, broad 
ground connections, short signal runs, 
and short leads (sockets are not recom- 
mended) will all help the user to reap 
the maximum performance that has 
been built into the device. The 11C90 
typically requires only 65 mA as com- 
pared to 90 mA for the 95H90, so i t  
runs much cooler than i t s  predecessor. 

table 1. Mode selection for the 11 C90. Low is 
indicated by  L ,  high by  H. 

module 
M 1 M2 divide by 
L L 11 

H L 10 
L H 10 
H H 10 

summary 
The 11 COO family of sub-nanosecond 

logic now consists of nine devices rang- 
ing from the 11C05 prescaler to the 
11C01 gate package, and includes the 
11 C58, a 150-MHz voltage-controlled 
monostable oscillator which features a 
4 : l  frequency range with 2-volt dy- 
namic range. These new devices obvi- 
ously open up a whole new range of fre- 
q ue ncy synthesizer possibilities, but 
that's another story. 

references 
1 .  D o u g l a s  Schmieskors ,  W B 9 K E Y .  
"1200-MHz Frequency Scalers," ham radio, 
February, 1975, page 38. 
2. F. Everett Emerson, WGPBC, "300 MHz 
Divide-by-Ten Frequency Scaler," ham radio, 
September, 1972, page 41 (correction, De- 
cember, 1972, page 9 0 ) .  
3 .  F .  Everett Emerson, WGPBC, "Circuit Im- 
provements for the Advanced Frequency 
Scaler," ham radio, October, 1973, page 30. 
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tebook 

quadrif ilar toroid 
The prevalence of roller inductors in 

transmitters and antenna couplers 
attests to the need for adjustability. The 
quadrifilar toroid limits the adjustability 
to discrete steps but offers the advan- 
tages of small size, internal field requir- 
ing little if any shielding, and balun 
applications. 

The ends of the four, parallel, 
tightly-coupled windings are connected 
into the desired configuration by an 
octal socket and tube base. Of several 
octal sockets I tested those with "wrap- 
around" pins consistently measured 

fig. 1. Flve methods of Interconnecting the 
four quadrlfllar wlndlngs, and the measured 
inductance values of each configuration. 
Winding conslsts of 16 quadrlfllar turns of 
no. 12 (2.lmm) on an Amidon T-200-6 
torold core. 

Construction of the quadrifilar toroid whlch 
Is based on an Amidon 1-200-6 powered-iron 
toroidal core. 

0.003 dc ohm per contact while the 
"edge-bite" pins varied from 0.003 ohm 
for a few pins to many times that value 
for most. Obviously only the "wrap- 
around" octal socket i s  recommended 
and preferably in ceramic or mica-filled 
ba keli te. If a low-resistance 12-point 
switch or plug-socket can be found, a 
hexifilar toroid with inductance ratios 
of 1, 4, 9, 16,25 and 36 can be built. 

This example of a quadrifilar toroid 
consists of an Amidon T-200-6 toroidal 
core with four windings of 16 turns 
each of number 12 (2.lmm) enamelled 



wire. Fig. 1 shows the socket connec- 
t ions and the measured inductance 
values. 

In balun service the four independent 
6.7 windings lend themselves to several con- 

figurations; three of the simpler forms 
are shown in fig. 2. The easy access to 
the terminals suggests other arrange- 
ments. 

The frequency response of the 1: 1 
balun is flat to a t  least 20 MHz (the 
limit of my sweep generator) and prob- 

I I 2 25 I 1 4  ably well beyond. Even at one-half and 
BALUN BALUN EDLUN twice termination the smooth roll-off 
@ 0 @ dropped only 30 and 20 per cent, 

fig. 2. Quadrifilar windings may also be used respectively, at 20 MHz. 
to build baluns with 1:1, 2.25:l and 1:4 R.S. Naslund, W9LL 
transformation ratios. 

technique speeds antenna tuner adjustment 

This article deals with a simple and 
accurate procedure for tuning or adjust- 
ing antenna tuners without using a 
transmitter or a standing-wave bridge. 
To avoid some possible confusion the 
term antenna tuner refers to such de- 
vices as Johnson Matchbox, Millen 
Transmatch, Murch Ultimate Trans- 
match and most similar homebuilt an- 
tenna tuners. Every ham shack should 
have a t  least 0ne.l 

In almost every technical article on 
antenna tuners that is published, you 
are instructed to make a written record 
of the dial settings and coil tap points 
for future use. I f  you've gone through 
this you know it's time consuming to 
search for coil tap points and tune two 
or three variable capacitors for each tap, 
trying to find the correct settings for 

1. Ed Noll, W3FQJ. "Antenna Tuners," ham 
radio, December, 1972, page 58. 
2. Henry S. Keen, WZCTK, "A Simple RX 
Bridge for Antenna Measurements," ham 
radio, September, 1970, page 34. 
3. Bill Wildenhein, W8YFB. "A Low Cost RX 
Impedance Bridge," ham radio, May, 1973, 
page 6 .  

each operating frequency. Furthermore, 
going through this procedure on the air 
generates a lot of unnecessary interfer- 
ence. I deliberately put up a four-band 
parallel dipole so I could avoid using (or 
adjusting) an antenna tuner, but because 
of the high swr the antenna tuner is now 
back in the line. 

The simple technique discussed here 
for adjusting your antenna tuner does 
require an additional piece of test equip- 
ment which you may not have. How- 
ever, the necessary test gear, a simple 
impedance bridge, can be easily built 
from junkbox parts. Although several 
RX impedance bridges have been de- 
scribed in the amateur  literature,*^^.^ 
the more simple antennascope5 or an- 
tenna impedance meter6 are suitable for 

4. Jerry Hall, KlPLP and John Kaufmann, 
WAlCQW, "The Macromatcher," QST, Janu- 
ary, 1972, page 14. 
5. William Orr, WGSAI, Beam Antenna Hand 
book, Radio Publications, Wilton, Connecti- 
cut, page 178. 
6. Robert G. Middleton, 101 Ways to Use 
Your Ham Test Equipment, Howard Sams & 
Company, Indianapolis, page 80. 
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Y/ ANTENNA 

ANTENNA - IMPEDANCE 
OUT SWR !N fi BRIDGE 

TUNER IN METER W (ANTENN4- 
(XMTRJ SCOPE1 

fig. 3. Simple test setup speeds initial adjust- 
ment of antenna tuning unit +rith minimum 
on-the-air interference. 

this application. You will also need a 
grid-dip meter or low power transmitter 
as a source of rf for the impedance 
bridge. A grid-dip meter is highly recom- 
mended as i t  will cause less unnecessary 
interference. 

impedance bridge. When finding the tap 
point it is suggested that the clip be held 
by its insulation and moved slowly up 
and down the coil until you see a 
downward movement of the bridge 
meter. That's the tap point you're look- 
ing for. This procedure is  simplified 
somewhat if your antenna tuner uses a 
roller inductor, but the end result in 
either case is  the same. 

When the correct tap point has been 
found, fasten the clip on the inductor 
and tune the variable capacitor for as 
perfect null as possible on the bridge 
meter. Record the dial settings for fu- 
ture use. When a transmitter, tuned to 
the same frequency, i s  connected in 
place of the impedance bridge, only 
very minor touchup of the antenna 

table 1. Comparison of Transmatch dial settings obtained with three 
different impedance bridges using the test setup of fig. 3. 

bridge frequency input inductor output 
W P ~  (MHz) capacitor tap capacitor 

R X  t3ridge3 3.95 9 8 5 9 40 
7.25 90 68 0 
14.05 5 5 3 40 
2 1.05 9 0 2 10 

Set up the test  equipment as shown 
in fig. 3. If you use a grid-dip meter you 
won't get a reading on the swr meter, 
but at this point that's not important. 
Set the impedance bridge to 50 ohms 
(or 75 ohms if that's the impedance of 
your transmission line), tune the grid- 
dipper to the desired operating fre- 
quency and couple it to the impedance 
bridge. The meter on the bridge should 
swing upscale. 

NOW locate the tap on the antenna 
tuner inductor that causes a null on the 

tuner should be required for an indica- 
ted vswr of 1 :l. The data of table 1 
show the results I obtained while using 
this procedure to adjust a Transmatch.' 
Note the close correlation between dial 
settings obtained with three different 
types of impedance bridges. The operat- 
ing swr for all cases was very nearly 1 : 1. 

Howard Stark, WA4MTH 

7.  Lewis G. McCoy, WIICP,  "The Ultimate 
Transmatch," QST, July, 1970, page 24. 
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CRYSTAL FILTERS 

- -  

DISCRIMINATORS 
9.0 MHz MODELS 

k 1 0  kHz NBFM 
k 1 2  kHz NBFM 

0.5 kHz CW 
XF9.NB 0.5 kHz CW 

Hc25/u Socket .50 XF903 8997.0 kHz BFO 

10.7 MHz MODELS 
10.7 MHz FILTERS 10.7 MHz DISCRIMINATORS 
XF107-A 14 kHz NBFM 
XF107-B 16 kHz NBFM 
XF107-C 32 kHz WBFM $40.60 
XF107.0 38 kHz WBFM $40.60 SOCKET (for XM107-S04) type DG1 $1.50 
XM107.SO4 14 kHz 4 POLE $18.95 

14 kHz 2 POLE $ 7.95 Export Inquiries Invited 

VHF CONVERTERS UHF 

Nom. Gain 

Power 12V D. C. to ther  ranges, amateur & commercial, t o  order. 
11/IV x 2 % "  x 4%" + connectors VHF Pre Amps. Write for details. 
Low loss pre-selector filters available for 432 MHz and 1296 MHz bands. 

1441148 MHz 
ANTENNAS 

4 2 0 4 5 0  MHz 1250-1340 MHz 

70fMBM48 
FOR LONGE RANGE GAIN VARIATION ACROSS 1296 MHz LOOP.YAG1 
REPEATER ACCESS BAN0 TYP -C 0.5dB GAIN +20dBi 

GAIN 12.6dB REF DIPOLE FEED 50!! COAXIAL FEED 500 COAXIAL 

band. 
Low Band Range 
High Band Range 
Modes FM and CW 
Power 12V 0. C. SPECTRUM 
Price $179.95 si INTERNATIONAL 
Write for detailed specifications. 
F.O.B. Concord. Mass. 

BOX 1084 CONCORD 

Shipping: Via U.P.S. MASSACHUSmS 01742 
U. S. A. 
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burglar-proof alarm are very important in deterring a person 
from stealina your car. The trunk and - .  

When you are setting up a burglar- hood switches are simply placed in the 
proof alarm for your car, you should have trunk and hood, preventing anyone from 
an unusual alarm. The more unusual the opening either one and tampering with 
alarm, the harder it is for a burglar to get anything inside. 
into the car. The most important parts of 
the alarm are the switches used to acti- 
vate it. These switches must be placed so 
that they are hard to find, but still allow 
complete protection. This means that 
switches should be used to prevent the 
car from being towed away, as well as 
being broken into. 

After the switches have been placed, 
you must connect them to some sort of 
alarm. The alarm device must make a very 
noticeable sound. This requirement rules 
out the car's horn because people hear 
them constantly in a populated area. The 
best device for the alarm is a siren. There 

MA IN 
CONTROL 
SWITCH 

are two types of sirens that can be used, 
DOORS 

mechanical or electronic. Both types are I 1 

SIREN 

suitable for the system shown in fig. 4. 
In the schematic there is a time-delay 

switch which i s  used to eliminate outside 
control on the car. This is important 
because i t  gives the advantage of surprise 
when a burglary i s  being committed. The 
approximate one-minute time delay al l -  
ows you to enter the car and shut the 
alarm off. This i s  enough time to shut the 
device off if you know how, but not 
enough if you don't. This stops the 
burglar from removing anything that is 
fastened inside the car or searching the 
interior. The schematic also shows that 
two switches are used in the driver's door. 
The second switch i s  used to activate the 
circuit with the time delay. 

The on-off switch is a simple dpst 
switch placed somewhere in the middle of 
your ham gear. This way a burglar will 
never realize that it is the switch to 
deactivate the device. Also, the battery 
and siren are placed in the trunk. This 
makes i t  very hard for a burglar to disarm 
the system. 

As noted in the schematic, there are 
four other switches marked "trunk," 
"hood" and "limit." These four switches 

c " - 
I 

fig. 4. Simple burglar-proof auto alarm. All 
switches are shown as they would be When 
the doors, hood and trunk are closed. 

I I 

I 

1 O 7 - O  

The other two switches are harder to 
place, but they prevent the car from 
being moved. One of the switches i s  
placed inside the car and is  operated by 
the parking brake cable. Cutting the cable 
releases the tension on the cable and 
activates the alarm. The other switch is 
placed on one of the back shock absorb- 
ers. It i s  a limit switch, operating when 
the shock absorber is extended to i t s  
maximum. This sounds the alarm if the 
car is being towed away. 

Installed correctly, this alarm system 
will keep your car well protected. I t  has 
already prevented three burglaries for me. 

Glenn Eisenbrandt, Jr. 
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~ t s  all right nere. 
The HAL ST-6 terminal unit has 

been hailed by experienced RTTY 
amateurs. Its immunity to inter- 
ference and noise is the talk of 
the RTTY world as the best in the 
business. In fact, we built it to 
highest standards - but kept the 
price in a range that you can 
afford. 

The features of this unit tell the 
story of why it's so popular: Auto- 
start operation, separate input 
filters for each shift, an ant is~ace 
feature, and switch selection of 
850 and 170 Hz shifts are stand- 
ard. An extra discriminator for a 
425 Hz shift is available as an 
option. A space-saving special 
power transformer is part of the 
package; it includes windings for 
low voltage and loop supplies, 
and a 11 51230 VAC primary. 
Dual-in-line IC's are mounted in 
sockets for ease of testing and 
replacement. Seven G I 0  epoxy 
glass boards with reliable wiping 
contacts hold all circuitry.Tuning 
is read from a 1 ma. panel meter 
which, at the flick of a switch, 
serves as a loop current readout. 
Other visual indicators display AC 
power on, Mark, and Space con- 
ditions. Two other lamps indicate 
whether the ST-6 is in the receive 
or standby mode. For maximum 
safety, a three-wire grounding 

cord and grounding outlet for the 
printer are included. The power 
supply card contains easy-to- 
replace clip-in fuses.The ST-6 is 
available factory assembled and 
aligned, or in kit form. The PC 
boards and cabinet only are also 
available. 

A popular option designed to 
plug right in to the ST-6 is HAL'S 
AK-1 AFSK oscillator. Available 
assembled or in kit form, the AK-1 
is an AFSK oscillator that demon- 
strates stability and reliability. 
It provides switch selection of 
170 Hz and 850 Hz shift using 
standard AFSK tones. The AK-1 
may also be mounted in its own 
cabinet for use as an independent 
unit. Frequencies are set by 15- 
turn trimmers for ease of accurate 
tone adjustment. The AK-1 oper- 
ates on 12 VDC, or directly from 
the ST-6 power supply. 

If you're ready for the very best 
RTTY at an attractive price, look 
into the HAL ST-6 TU, the 425 Hz 
discriminator, and the AK-1 AFSK 
oscillator. They'll give you all the 
help you need. Order yours today! 
Prices: 
Assembled: I 

$310 - ST-6 Terminal Unit 
$350 - ST-6/425 Hz Disc. 
$350 - ST-6/AK-1 
$390 - ST-6/425 Hz Disc/AK-1 

Kit Form: 
$1 47.50 - ST-6 Terminal Unit 
$ 35.00 - ST-6 Table or Rack 

Cabinet 
$ 29.00 - 425 Hz Discriminator 
$ 29.00 - AK-1 AFSK Unit 

All prices postpaid, USA. For 
air shipment add $4 for the ST-6 
kit or cabinet. $1 each for the 
425 Hz kit or the AK-1 kit, $10 for 
the assembled ST-6 with any 
options. 
r------------ 1 

HAL Communicationr Cow. 1 
Box 365. Urbana. llllnolr 61801 
Talephone: (217) 367.7373 1 

I O Enclosed Is B for the I 
1 following items: 0 ST-6 Assembled. I 
I U W ~ t h  all options: ST-61425 Hz I 

Disc:  ST-61AK-1; ST-6  kit ;  I ! ST-6 Cabinet; 425 Hz Disc kit; I 
I 0 AK-1 kit. I 
I Charge  to  my Master  Charge  ! 
I a I 
I BankAmericard # I 
1 Master Chargellnterbanklr and I 
1 EXP. date I 
1 Please send me the HAL catalog. I 
I I 
1 Name I 
I I 
I Address I 
I 
( CltylStatelZ~p 

I 

Illinois residents add 5% sales tax. , 
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short circuits 
universal tone encoder 

A few transceiver models using diode 
PTT switching will not operate correctly 
with the Universal Tone Encoder shown 
in the July, 1975, issue. The problem 
occurs in the tone-burst mode after the 
PTT button is  released, and results from 
the charging current drawn by C7. Some 
transceivers are not able to supply this 
current and will not return fully to the 
receive mode. 

This problem i s  solved by adding 
CR2 and R27 as shown in the schematic 
above; the polarity of C7 was also re- 
versed in the original schematic. The en- 
coder will now operate with relay- and 
diode-switched transceivers. The new 
circuit board incorporates this change. 
Circuit boards are available from Larry 
McDavid, WGFUB, 185 South Alice 
Way, Anaheim, California 92806. 

dc latch circuit 
In the CMOS dc latch circuit, fig. 2, on 

page 44 of the August, 1975 issue, the 
D input of U2A (pin 5) should be con- 
nected to the 0 output (pin 21, not to 
the Q output (pin 1) as shown. 

low-frequency loop antenna 
In the article on the loop antenna re- 

ceiving aid in the May, 1975 issue, no 
ground return i s  shown for the fet pre- 

amp (fig. 3) or Q multiplier (fig. 4). In 
both cases the 100k resistor connected 
to the gate of the HEP802 fet should be 
grounded. 

automatic az/el control 
Several errors appeared in the auto- 

matic azimuth/elevation rotator control 
system published in the January, 1975, 
issue of ham radio. In the base diagram 
for the 558 op amp (fig. 3), the invert- 
ing and non-inverting inputs to the 
lower op-amp are reversed (pin 5 should 
go to the non-inverting [+I input). In 
fig. 7 the sensed position output should 
be connected to the junction of the 
100- and 750-ohm resistors, not to the 
op-amp output terminal. Also, add two 
to all IC numbers in the second column 
on page 29 and the first column on page 
31 (U1 lC, for example, should be 
U13C). 

Some readers have found that the 
frequency-selective amplifier in fig. 4 
oscillates. This can be easily solved by 
i~creasing the value of the shunt resis- 
tance of the bridged-T network. In am- 
plifier U1, for example, the resistor to 
change i s  the 7500-ohm unit connected 
between the two 0.05 pF capacitors. 

To eliminate difficulty with rf inter- 
ference, shunt each rotator motor wind- 
ing lead with a 0.01 pF disc capacitor a t  
the control unit case. Treat the leads to 
the rotator potentiometer as illustrated 
in fig. 1, shown here. In addition, the 
grounded end of the rotator potenti- 
ometer should be fastened to the circuit 
ground near the comparator, U11. Other- 
wise, unrelated ground currents may up- 
set the sensed rotator position. 

uJ ru 
ROTATOR GRWNO T 

POT 

fig. 1. Use the circuit shown here with rotator 
potentlometer leads to eliminate difficulty 
with rf interference. 



phase modulation techniques 
In the article on phase modulation 

principles and techniques on page 28 of 
the July, 1975 issue, the value of R in 
fig. 7 should be 10k. The loss formula 
shown in fig. 7 should be 

loss = 20 log (A) dB 

communications receiver 
I n  the communications receiver 

described in the October, 1975 issue 
(page 32), the KVG XF9E crystal filter 
has 12 kHz bandwidth, not 2.4 kHz. 
Transformers T I  (fig. 2) and TI, T2 and 
T3 (fig. 8) are wideband transformers 
which I5TDJ wound on Ferroxcube 
0.25" (6.5mm) diameter toroid cores 
(permeability of 1000 or more). The 
Amidon T50-6 cores specified in the 
article have low permeability and low- 
frequency performance i s  poor. For 
those who have asked, Q6 in fig. 8 
which i s  specified as an HEP SO014 may 
be replaced with a 2N3866 or 2N4427. 

Designer I5TDJ has heard from sev- 
eral amateurs who have built duplicates 
of this receiver that they sometimes 
have trouble with the fet crystal oxil- 
lator circuits (fig. 8). He subsequently 
tested a number of fets and found that 
some circuits would not oscillate with 
fets with high lDss because of the large 
voltage drop across the 1000-ohm drain 
resistor which biased the fet into the 
pinch-off region. This can be solved by 
using low IDS, fets or by reducing the 
value of the drain resistor to 100 ohms. 

radiation hazards 
In the September editorial WlDTY 

made an error when calculating the 
power density at 10 watts input to a 
30-foot dish. Since the 10 watts is 
essentially spread over the area of the 
dish in the near field (within one or two 
dish diameters), the power density a t  10 
watts input is 0.061 mW/cm2. An input 
of 1642 watts would be required to 
reach 10 mW/cm2. 

THE BEST WAY TO 
MONITOR RADIO CHANNELS 
WITHOUT LISTENING - 

1, 
1.Is 1.1 a 

YLI__C_ 

TOUCH-TONE@ 
DECODER 
$75.00 
LOWEST PRICE EVER OFFERED 
FOR A QUALITY TOUCH-TONE DECODER 

MAYNARD ELECTRONICS recently purchased the 
entire stock of discontinued models of PLL 
TOUCH-TONE DECODERS from a major com- 
mercial manufacturer. Our agreement stipulates 
that the sale of these units will be limited to 
the amateur radio market. Because the sale 
price is below the manufacturer's cost. i t  is 
necessary to l imit sales to five units per ham 
to prevent commercial speculation. 

FEATURES: 
Virtually immune to falsing by voice. CTCSS 
tones, music and noise 
Includes a CALL LIGHT and BUZZER 
Output for vehicle HORN connection 
Relay UNMUTES SPEAKER when call is  
received 
Field programmable for UP TO EIGHT DIGIT 
code sequence 
May be used fo r  MOBILE or  FIXED 
Designed for 12 VOLTS DC Pos. or Neg. 
operation 
Dimensions: 1'A x 4% x 5 15/16 inches 

Units are brand new. Complete satisfaction i s  
guaranteed. I f  for any reason you are not corn- 
pletely satisfied. 'ust return the undamaged unit 
within ten days lo r  refund. 

MODEL 20008 TOUCH-TONE DECODER AND 
MANUAL .................... ............... $75.00 

MATING CABLE. MULTI-CONDUCTOR CABLE 
WITH MOLEX CONNECTOR ......................... $10.00 

Please enclose check or money order for the Catal amount 
plus $5.00 for shipping and handling. A $10.00 deposit is 
required on C.O.D. shipments. F.O.B. Belmont. 
Include your name, shlpping address, zip code and ham 
call sign. Calif. residents add Sales tax. 

MAY NARD 
ELECTRONICS COMPANY 

P. 0. Box 363, Dept. A 
Belmont, Ca. 94002 

Phone (415) 592-1553 
Twch-Tone Is a reg. T.M. of AT&T Co. 



logarithmic 
speech processor 

New from MFJ Enterprises is the 
LSP-520BX speech processor, which 
provides 400% more r f  power to your 
phone signal. The LSP-520BX adds this 
extra punch by means of three active 
f i l ters,  t w o  of which are switch- 
selectable, and a low-distortion IC loga- 
rithmic amplifier with a 30-dB dynamic 
range, assuring constant transmitter out- 
put without clipping or appreciable dis- 
tortion. Voice frequencies are tailored 
t o  p u t  communication intelligence 
where i t  will do the most good - in 
your transmitted signal. 

Four techniques are used to maxi- 
mize the voice-to-noise power ratio. 
First, an rf-protected preamp is opti- 
mized for low-noise performance by us- 
ing a premium, low-noise transistor. 
Second, putting two high-pass active fil- 
ters before the log amplifier input en- 
sures a clean, noise-free signal at the log 
amp output. Third, battery operation 
eliminates hum, and fourth, a filtered 
and shielded input circuit provides im- 
munity from rf fields. 

The low-noise preamp has a gain of 
about 43 dB. An emitter follower 
matches the preamp output to  a 500-Hz 
two-pole active filter, which has a roll- 
off of 12 dBloctave (at 250 Hz the sig- 
nal is attenuated 12 dB). A switch- 
selectable two-pole 1400-Hz high pass 
active filter, which also has a 12-dB/ 
octave rolloff, follows the 500-Hz filter. 
When these two filters are cascaded, 
rolloff is 24 dB1octave below 500 Hz 
for maximum filtering. Following the 
two filters are a compression-level con- 
trol and the logarithmic amplifier. A six- 
pole, low-pass active filter accepts the 
log amp output. This filter features 
steep rolloff at 36 dBIoctave, with a 
2100-Hz cutoff frequency. Thus, band- 
width restriction prevents a wide ssb sig- 
nal and removes distortion products. 

Installation is  simple. Plug your 
microphone into the processor, plug the 
processor output into your transmitter 
microphone output, and you're ready 
for some pleasant surprises on the 
crowded phone bands. The LSP-520BX 
is priced at $49.95 or $35.95 in k i t  
form. Write MFJ Enterprises, P.O. Box 
494, Mississippi State, Mississippi 39762, 
or use check-off on page 142. 

525-MHz uhf 
prescaler 

The new Pagel model 525 uhf pre- 
scaler divides frequency by ten to ex- 
tend the range of any 50 MHz or higher 
counter to the vhf and uhf bands. The 
unit also contains a 20 dB preamp for 
the unscaled 1 MHz to 50 MHz range to 
improve frequency counter sensitivity 
to  5 millivolts rms or better. Sensitivity 
is 50 mV rms at 500 MHz, and 30 mV 
rms below 400 MHz. A through-line 
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feature with an internal signal sampler 
can be used with transmitters up to 100 
watts (requires 50-ohm dummy load). 
This feature can be used to perform 
simultaneous power and frequency 
measurements and is a great time saver. 

The model 525 operates from the 
117 Vac line or battery power (8 to 15 
volts) may be used for portable or mo- 
bile use. Price i s  $1 59. For more infor- 
mation, write to Pagel Electronics, 
6742-C Tampa Avenue, Reseda, Califor- 
nia 91335, or usecheck-off on page 142. 

hamtronics catalog 
Hamtronics, Inc., long known for i t s  

vhf preamplifiers and fm communica- 
tions receiver kits for amatebr and mon- 
itor applications, recently announced a 
new catalog, which i s  available to 
readers in return for a self-addressed, 
stamped envelope. It lists many new 
products, including a high performance 
version of i t s  famous standard vhf pre- 
amp. This kit, which i s  wired in series 
with the coaxial antenna lead of vhf 
communications receivers of various 
operating frequencies, boosts the receive 
signal by 20 dB or more, depending on 
the frequency. It operates from +12 
Vdc, and is constructed on a PC board. 
Cost of the kit is $9 (wired and tested, 
$14). 

The second new product is a two- 
stage grounded-gate preamplifier for uhf 
receivers in the 400-500 MHz range, in- 
cluding amateur, commercial, and moni- 
tor receivers. It provides 20 dB gain, and 
is priced a t  $15 (kit) or $30 (wired and 
tested). A companion uhf converter kit 
is available for operation on various i-f 
frequencies, thereby converting a vhf re- 
ceiver into a uhf receiver. The converter 
kit is priced a t  $20 plus crystal. 

A new improved vhf receiver for fm 
communications has also been intro- 
duced in this catalog. It consists of a vhf 
converter board and a i-flaudio board. 
The converter is also available separately 

KEYBOARD and 
ENCODER KIT 

* 53 Keys 
* One Chip MOS Encoder 
* Upper and Lower Case 
* Standard ASCll Output 
* Two Key Lockout 

We are happy t o  announce a new addition to  
our keyboard and encoder line. Our new KBD- 
3 uses a one chip MOS encoder system t o  give 
you maximum Possible features with a mini- 
mum number of parts. 

This keyboard produces a standard ASCll 
coded output that is compatible with TTL, 
DTL, RTL and MOS logic systems. YOU have 
the option of wiring the k i t  for normal type- 
writer style output in both upper and lower 
case letter, or all upper case format. AII com- 
mon machine control commands such as "line 
feed", "return", "control", etc. are provided 
on the keyboard. Four uncommitted or extra 
keys are available for your specific use re- 
quirements.Tw0 of these have isolated output 
lines to  the connector for special functions 
such as "here isq. 

Keyswitches are standard. ful l  travel style 
with gold plated contacts for long troublefree 
service. Requires +5 Volts and -12 Volts. 

KBD-3 Keyboard and Encader Kit 849.50 ppd 

SOUTHWEST TECHNICAL 

PRODUCTS CORP. 
219 W. Rhapsody Dept. HR 

San Antonio, Texas 7821 6 

More Details? CHECK-OFF Page 142 



Where the. 1 

Whenever and wherever there's news in 
amateur Radio you can bet that HR 
REPORT is right there in the middle of 
i t  insuring that our readers are the best 
informed amateurs anywhere. 

I n  just two short years HR REPORT has 
set an enviable record for concise, accu- 
rate reporting. Others have tried t o  copy 
us. but they were no match for the ex- 
perienced steady hand that editor W9JUV 
and his colleagues apply to this exciting 
newsletter each week. 

Whether it happened at the FCC or  the 
ARRL, or i f  it's DX, a new product. prop- 
agation news or just a worthwhile lip, 
if it's news and i f  you should know about 
i t  then i t  will be in  HR REPORT. 

Don't put off subscribing t o  this exciting 
weekly newsletter any longer. We'll have 
more up  to the minute news in the mail  
this Friday and every Friday. HR REPORT 
is written with you in  mind - we don't 
want you to miss it. 

...................................... 

br REP~RT 
Greenville, NH 03048 

Sign me up  for a one year 

0 New Subscription Renewal 

Name Call 

Address 

City S t a t e z i p -  

Just $12.00 (USA & Canada) unti l  
December 31, 1975 

to operate with various i-f frequencies. 
The vhf receiver kit is $65 less crystal. A 
uhf version, which includes the uhf and 
vhf converters and i-flaudio board, is 
priced a t  $80, less crystals. 

For your free copy of this new cata- 
log, send a self-addressed, stamped en- 
velope to Hamtronics, Inc., 182 Bel- 
mont Road, Rochester, New York 
14612. 

CW filter 

Operators active in contest and DX 
work will welcome a novel CW filter 
offered by Palomar Engineers, The cir- 
cuit combines a wideband and narrow- 
band filter to provide simulated stereo 
reception. Active filters prevent annoy- 
ing ringing and give sharp skirt selectiv- 
ity, which removes a!l signals except 
those within an 80-Hz bandwidth. The 
simulated stereo technique allows off- 
frequency signals to be heard, but be- 
cause of the action of mind and ears, 
the off-frequency signals do not inter- 
fere with the desired signal. 

The filter connects between your re- 
ceiver and a set of stereo headphones. In 
the simulated-stereo mode, the narrow- 
band signal is applied to one side of the 
stereo headset and the wideband signal 
to the other. Alternatively, the narrow- 
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phones by panel-switch selection. The 
simulated stereo mode uses both filters 
w i th  a dramatic improvement over 
either filter alone. The desired signal is 
heard in both phones; the off-frequency 
signals and noise are heard in only one 
phone. The mind concentrates on the 
desired signal and rejects the inter- 
ference - yet off-frequency calls can 
still be heard, which otherwise might be 
missed. 

The center frequency of the CW 
filter i s  800 Hz. Bandwidths of the 
narrow- and wide-band filters are 80 and 
300 Hz respectively. A 9-volt transistor 
battery supplies power. Input impe- 
dance is l megohm; the output will 
drive either low- or high-impedance 
headphones. The panel switch has four 
positions: off (receiver output direct to 
phones); wideband amplifier to both 
phones; narrowband amplifier to both 
phones; and simulated stereo. The CW 
filter i s  $39.95 postpaid in U.S. and 
Canada. More information may be 
obtained from Palomar Engineers, Box 
455, Escondido, California 92025, or 
use check-off on page 142. 

, . -  

unique ic op-amp 
applications 

A specialist in IC operational ampli- 
fiers, Walter Jung, has written this book 
on the uses of unique op amps. Unique 
op amps are those with characteristics 
that set them apart from previous ampli- 
fiers. Modified types of op amps are dis- 
cussed along with totally unique types, 
such as programmable op amps, opera- 
tional transconductance amplifiers, and 
quad current-differencing amplifiers. 
The material has been extracted from 
another Sams book, IC Op-Amp Cook- 
book. Heavily illustrated. 144 pages, 
softbound, $4.95 from Ham Radio 
Books, Greenville, New Hampshire 
03048. 

American Made Quality at Import Price 

The Incomparable 12 Channel 
2 Meter FM Transceiver 

Here's an outstanding value 
that delivers 20 Watts of 2 meter 

FM power. The u'nique front 
panel mode switch enables 

predetermined or independent 
paired frequency operation. LOCK 

mode provides full 12 channel 
transceive on frequency pairings 

normally used in your area. 
UNLOCK mode permits up to - 

. .  . 
144 possible frequency 

conibinations. The receiver gives 
0.4 pv sensitivity and 3 watts 

audio output. All of this 
for only 

Amateur Net 

r 
n " q  eTe4&w ELECTRONICS, INC. 

7707 RECORDS STREET 
INDIANAPOLIS, INDIANA 46226 

An FM Model For Every Purpose.. . 
Every Purse 

12 Chsnnel.25 W a n t  12 Channels.10 Watts 8 Channel Transcan 
6 Meter FM Transceiver 220 MHz FM Transceivsr 2 Meter FM Transceiver 

More Details? CHECK--OFF Page 142 
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AN OUTSTANDING 
OPPORTUNITY! 

Radio Communication is certainly 
one of the finest foreign Amateur Ra- 
dio magazines. Published monthly by 
the Radio Society of Great Britain it 
is very much "The Magazine" to Brit- 
ish Amateurs and to many others 
around the world. 

This magazine covers the whole 
Amateur Radio scene in Great Britain 
offering both a wide range of technical 
information and a description of many 
activities both on and off the air. 

Of particular interest is the monthly 
column Technical Topics by Pat Hawk- 
er, G3VA. Here is a great rundown on 
new technical ideas from around the 
world. I t  touches on virtually all phases 
of Amateur Radio and is sure to  have 
just the hint you need. 

Now is an extremely good time to  
subscribe to Radio Communications as 
the strength of the US dollars has 
greatly reduced its price, and you can 
still beat a major price increase sched- 
uled for 1976. 
-----------------------------------. 

To: Radio Communication 
Greenville, NH 03048 

Enclosed is $9.95. Please sign me up for a 
one year subscr~ption. 

Name Call 

Address- 

City S t a t e z i p -  
This offer expires December 31, 1975 

Regency crystal deck 

Topeka FM Communications has just 
introduced a new improved version of 
their highly popular 6T-HR2 six-channel 
crystal deck. Mounted in  a Regency 
HR-2 or HR2-A, the deck allows fu l l  
12-channel transmitlreceive capability. 
Improvements include a smaller board 
which makes installation notably easier. 
C o m p o n e n t  p lacemen t  has been 
changed t o  allow netting without re- 
moving the speaker f rom the radio. 

T h e  new version, designated the 
6T-H R2-3, is now available for $15.50. 
K i t  versions are also available for 
$1 1.50. For more information. write or 
call Topeka FM Communications, Inc., 
125 Jackson, Topeka, Kansas, 66603. 

noise in electronics 
Why is noise important? What is shot 

noise? How can noise figure be mea- 
sured using a signal generator? These 
and dozens o f  other pertinent questions 
are answered i n  this new book for the 
amateur, engineer and technician. They 
provide the reader w i th  a basic under- 
standing o f  noise characteristics and 
noise measurement techniques for  prac- 
tical applications. 

The author first introduces the 
reader t o  noise wi th explanations on 
white, pink, man-made, atmospheric 
and galactic noise. The remainder o f  the 
book answers questions about thermal 
noise, shot noise, noise bandwidth, 
special considerations for  noise, signal- 
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to-noise ratio, noise figure and other 
miscellaneous noise characteristics. 

Here's an opportunity to learn about 
flicker noise, noise power, the effect 
a-m detectors have on noise and dozens 
of other noise-related subjects. Easy-to- 
understand answers are detailed without 
the complex mathematical manipula- 
tions usually required with noise associ- 
ated calculations. Illustrations, exam- 
ples, and tables of solutions are pro- 
vided to further explain the answers. 96 
pages, softbound, $3.95 from HR 
Books, Greenville, New Hampshire 
03048. 

multicouplerl 
preamplifier 

The new multicoupler set from Radi- 
at ion Devices features an antenna- 
located preamplifier and provides pre- 
amplification of signals a t  the base of a 
broadband high-frequency antenna to 
overcome coaxial cable loss. Preampli- 
fier BBA-1IPMS-3 has greater than 9 dB 
gain over the band from 2 to 50 MHz. I t  
receives power via the coaxial cable 
connecting it to the Multicoupler/Power 
Adapter Unit MPU-1. The MPU-1 pro- 
vides four isolated signal ports to re- 
ceivers or other equipment. Intermodu- 
lation and cross-modulation distortion 
products are greater than 60 dB below 
the desired signal a t  zero dBm output 
level. The unit operates from 115 Vac, 
50 to 400 Hz. 

For more information, contact Radi- 
ation Devices Company, Post Office 
Box 8450, Baltimore, Maryland 21 234, 
or use check-off on page 142. 

q f 'IL --;@ 
,\ -+ -i ; Telephones 

"DECO-TEL" complete, rendy to ping in. 
CRAIILEI'IIOSES 
Reel Hrt,c.~(lr U'hite & Cold Rrocnde 
Gr rm Oi (;<,Id Brocade Rlue & Tl'hitr (:amen 
Any <me of the nhoue for only $49.95 ench. 
(:ASL)LESTICK I'IIOSES 
110T LINE RED S39.95 each. 
TRRSIILISE TELP;PIIOSE SETS with tonch 

desk or \vaII Itw rlnccr, new only 534.95 
eitci. Available in red. \vhite, hl;tck, turquoise., 
h l ~ t r  & orange. 
TRENDLISE ROTARY DIAL less rinper, re- 
f~~rl>ishrcl only $27.50 mch. (:olnrs ns above. 
STASDARD DESK Pl lOSE type 0500 with 
t<>nch pad avnili~hlr in red. grrrn nnd hlnck. 
less ringrr. new SZ(i.95 each. 
DESK I'IIOSE type 500 or 80 rotary di;d 
;tv;iil.lhlr in yellc~\v, prrrn, grey. Less ringer, 
net,. 914.95 each. C:hecked out, less ringer, t~sed 
88.95 each. 
\\'ALL PIIOSES type 554 or 9 0  rotary din1 
av;~il:thle in heice, <,range. yellow. red. bltte. 
hlnck. less rincer. new 514.95 
SI'A(:E MAEI;R \VALL PIIONE rntary dinl. 
Avi~ilnble in tr~rquoise. hlack, heige, \vhitr. Lcss 
rlnctz, new 917.50 each. Less ringer, usrcl 
8 12..,0 each. 
KEY PHOSES-CALL COMMANDER TYPE 
rvtnry dial Stromhera Corlson 1700 srries. i l l1  
f;lch>ry rehnilt. 
3 lsnes - 3 hold huttons - $22.50 each. 
fi hutton - 5 line I hole1 - 8"' - 1 ..70 -- each. 
19111ttr1n - 11 lines 1 hold - 3 b . 0 0  rwh .  
Avnilithlr in heige. green, orang<, r~nd b l~ck .  
(List 1st. 0nrl. ;rnd 3rd choice$* in c~~ lo r s  for 
all :~hc,\fe phl~nes. ) 
"MIS1 \\'ALL" PHOSES ( I T T )  \VlTrI 
TOU(:H PAI) nvnil;thlt. in pink, heige, grrcn. 
hl:~ck. hlr~r,  ~vory nncl yello\v. S ~ r w  827.50 catch. 
0 VOLT, STORA(:I: RATTllRY P~~ly\h.rrne 
enc;~sed , volt rec~Ir;~rge;tl>lc 11.1tten rirted nt 
20 nlnp hnurs. I.:;ICII 52.TiO. 
l:r\C:SI\lILE UNIT Tr;rnrmitter nnd receiver. 
12" x 12" x 6". Usrcl in ninny ollices, sends 
0-wnv messngr ccrml>lctc~ with 60 cy pmvrr 
suppiy. with rr~nvrrsit,n sheets. 2\11 for S14.95 ril. 

FAX PAI'I*:R 350 It. rlbll 310.00. 
5 LEVEL TELEI'RISTER. TAPE READER 
\t7estt.rn Union 5 1 ~ ~ l e l  X(:, .a Ic,vrl tape reilclrr. 
hlngnet t a p  ntlv:~ncc> good for h i ~ h  spercls. 
Excrlle.nt for 11s~. with Elrctn,nics. I'arnllrl-ICI- 
sc.ri;~l converter ( trnnrmitting (list.) Each S7.9A. 
Ili >lhl XIOVIE (:,\XfEHrt conrplete with F.3.5 
Irns. \Isg;tz~ne Lr~;tel t \ p r  motor driven only. 
1l:tch SA.!)5. 
TOUCII I'ADS similar to Tnnch T m e  pnd - 12 
t>utt<~n. h ~ ~ t  n ~ a n ~ ~ f n c t ~ ~ r e d  by A~~tnmst ic  Electric. 
chr.ckrd a~ut 3 19.JO mch. 
LISI:SIAS RI<I,TS m~mplete with snfety strap 
unp;lclclrcl - 312.50. p;tdded S17.5?. Stnte 
\v;tirt size. polr rlimhers, n,~nplete 1~1 th  1111ds 
ancl straps S12.50. 
FOR RTTY HAMS RR MH COILS - .5 for 51.25. 
(:V-X!)A/URA-8 (:OSVERTERS S99..i0. 

' CV.591 (:OSVI:RTI:RS - Used with R390A/ 
UHH for single siclc hand reception 375.00. 
UHII-05 RE(:EIVI:R 205 tn 400 .\11Iz like 
nrtv - Sti!t.iO. 
SOTE: Trendline nnd Miniwnll Phones with 
rlncrrs 54.50 aclcliti~~nal. ~ ~ t h r n  53.50. 
(List 1st. 2nd nnd .3rd clloicrs in color8 for 
all nboce ~~llonm.) 
Trrms 
Rrrniffnncr in frrll or 2.51 drpoait on COD 
ordc.r.7. All p r i c r~  FOR Los Angrlc,  Cnlifornin 
~cnrr.l~ocr~c.. .\finim~rrrl ordrr 95.00. RFo tnr for 
<.'(rliforni(r rr~idrntq. 

1.1. GLASS ELECTRONICS CO. 
1624 South Main Street 
Los Angeles. CA 90015 
213.749.1 179 213.749-1170 

More Details? CHECK-OFF Page 142 december 1975 65 



RADIO \ 1976 ( 

You won't believe 1976 a t  HAM 
RADIO. We'll be wearing our new 
8%" x 11" format, a great new 
size with larger pictures, larger 
schematics and Improved circuit 
layouts. 

There wil l  be a great bonus as 
each page contains over 50% 
more material. You'll find more t o  
learn and more to enjoy each 
month from the NEW HAM RADIO. 

Look for great new columns 
which will make your amateur ac- 
tivities more fun than ever before. 
Look for more bargains from our 
advertisers as they have the room 
to describe more of their products 
and in  better detail. 

SOME SAD NEWS 
Yes, all of this is going to cost 

more, and a 30% postal increase 
will not help a bit. I t  will cost less 
per article and less per Idea, but 
the total cost just has to go up. 

ACTNOW& SAVE 
You can still have the new HAM 

RADIO a t  the old HAM RADIO cost. 
Just get your order in  before Jan- 
uary 1. 1976 and you'll be al l  set 
to  go at today's price. 

iham 
I 
I 
I 

/ r d d i o G R E E N V I L L E ,  N.H. 03048 / ! 
I Please enter my 

I 

! 
I @ new extension subscription I I 

I n I YEAR .................................................... s 8.00 1 
I 3 YEARS ........................................................ 18.00 1 
I LIFE ............................................................... 125.00 1 

I I These rates expire December 31, 1975 I 
I ! 
I 

Call 
i I Name ! 

I 

I Address 
I 

I ! 
c i ty  Zip-- ! 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - !  

wind direction and 
velocity meter 

Knowing wind speed and direction 
will allow you to trim that big beam 
antenna for minimum wind resistance 
when the next storm arrives. The model 
75C Brunswick Wind Set by TMAC Pro- 
ducts consists of a wind-speed trans- 
mitter, wind-direction transmitter, an 
indicator mounted in a handsome con- 
sole, and al l  cables and mounting hard- 
ware. The transmitter units are low pro- 
file; the entire assembly measures only 
12-3/4 inches high by 24 inches long 
(53 by 61cm) and may be mounted on 
any convenient surface. 

The wind-speed transmitter consists 
of a dc generator coupled to a 5%-inch 
(14cm) diameter, spherical cup rotor 
assembly mounted on a 1-inch (2.5cm) 
diameter pvc pipe support. Wind speed 
is  indicated by a 6-inch (15cm) diam- 
eter, 250-degree linear taut band pivot 
and jewel movement. Readout is in 
mph, with 1-mph divisions between 0 
and 100 mph inscribed in white against 
a contrasting background. 

The wind-direction transmitter uses 
hermetically sealed reed switches actu- 
ated by a magnet in an environment- 
protected, low-friction assembly. Wind 
direction is indicated by eight panel 
lamps, one a t  each cardinal compass 
point, located around the periphery of 
the wind-speed indicator. Intercardinal 
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compass points are indicated by the illu- 
mination of two adjacent lamps. Thus, 
16 compass points may be indicated; at 
least one indicator lamp will be on at all 
times. The instrument is powered by 
110 V, 60-Hz. Price and additional in- 
formation are available from TMAC Pro- 
ducts, P.O. Box 28341 (Lincoln Village 
Branch), Columbus, Ohio 43228, or use 
check-off on page 142. 

miniature 
touch-tone encoders 

Data Signal has announced a new 
line of  sol id-state crystal-controlled 
Touch-Tone encoders which use a 
CMOS encoder IC. Only % inch 
(6.5mm) thick, these self-contained 
units provide Touch-Tone capability to 
repeater stations or provide data entry. 
They are designed to be mounted di- 
rectly on the side of hand-held port- 
ables, on the front of mobile trans- 
ceivers, or on the dashboard of vehicles. 
The circuitry is completely r f  proof, and 
all electronics are contained within the 
keyboard. Keyboards with 12 Touch- 
Tone digits are available in three sizes: 
2%x3 inches (57x76mm), 1%x2 inches 
( 3 8 x 5 1 m m )  and 2 ~ 1 %  inches 
(51x38mm). The 16-digit keyboard i s  2 
inches (51mm) square. These keyboard 
encoders, type DTM, require only three 
external connections and are priced at 
$49.95. 

Also available from Data Signal is a 
sub-miniature Touch-Tone encoder and 
keyboard which is designed for use with 

VHF POWER METERS 

27450 MHz 

( Continuous Frequency Coverage 

I SPECIFICATIONS 
Model C1277 

I Frequency Range 27450 MHz 

I Wattmeter Accuracy 10% FS 

Power Capability 
SSB 50 Watts Entire Range 
CW 50 Watts 100-225 MHz 

25 Watts 27-300 MHz 
15 Watts above 300 MHz 

I Connectors Type "N" Standard 
(UHF op request) 

I (Model C1297 Covers 30-250 MHz 

at  200 Watt Power Rating) 

Model C1277 $89.50 plus tax 
Model C1297 $89.50 plus tax 

Send for data shod or order dire& 

WERLATONE INC. 
P. 0. Box 258 
Brewster, N. Y. 10509 
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- CLEAN SIGNAL - 
- ALL CHANNELS - 

-10 

-10 

-30 

-40 

-50 

do 

-70 

-80 
dB 

Actual Spectrum Analyzer Photograph 
of a n  RP Synthesized Radio 

ONLY RP GIVES YOU BOTH 
PLUS 

SUPER ACCURACY (.0005%) 
FULL 2M FM COVERAGE 

144-148 MHz 
WORKS WITH MOST FINE AMATEUR 

OR COMMERCIAL GRADE RADIOS 

MFA-22 SYNTHESIZER 
SEND FOR 
FULL DETAILS 5 Electronics 

810 DENNISON DRIVE 

Esd BOX 1201 
CHAMPAIGN, IL 61820 
Phone: 217.352-7343 

ECHO Ill REPEATER 

A COMPLETE LINE OF FM AMPLIFIERS 
model - powa output - pat" - price 

6 METER FM 2 METER FM 
A4950.50W. lOdb - $183. MODEL C - 25W. 4db - $69. 
A49W.50W .8db .$192. MODEL D.50W -7db.699. 

A8949 - 100W - 10db - $270. SUPER 0 KIT - 80W - 3.Mb . $80. 
450 - UHF MODEL DS -BOW. 3.5db - $139. 

MODEL 25 - 30W - 7db - $167. MODEL E .35W - lOdb - $80. 
MODEL 30 - 30W -9db -$194. SUPER E KIT - 40W - 1 ldb - $60. 
MODEL50.50W-5db .$251. MODEL ES -40W. l ldb  .$115. 

100 - IWW .7db -$209. 

hand-held fm transceivers. The encoder 
PC board measures a mere 0.8 by 1.2 
inch (20x30.5mm) and is easily installed 
inside hand-held transceivers. The key- 
board is  available in the same four styles 
mentioned above and can be mounted 
on the side of the transceiver. The 
Touch-Tone encoder and keyboard, 
type SME, i s  priced a t  $29.95. 

In addition to the DTM and SME 
keyboards and encoders, the major com- 
ponents are also available for amateurs 
who want to build their own. The key- 
board, choice of four styles, is $8.50. 
The digital Touch-Tone encoder with 
1-MHz HC-6/U crystal is $12.50 (en- 
coder w i th  slim 1-MHz crystal is 
$13.50). The miniature printed-circuit 
board is  $2.50. If you purchase a key- 
board, encoder and crystal, the PC 
board, and a l l  resistors and capacitors 
are provided free of charge. 

For more information, write to Data 
Signal, Inc., 2212 Palmyra Road, 
Albany, Georgia 31 701 or use check-off 
on page 142. 

dual-trace 
oscilloscope adapter 

A new RCA dual-tracer adapter that 
can be attached to any triggered or re- 
current-sweep oscilloscope to update it 
to dual trace operation is  now available. 

The RCA WM-541A Dual-Tracer 
Adapter provides two displays on a 
single-trace oscilloscope for simultane- 
ous viewing of two signals. Applications 
of the new RCA instrument include 
comparison tests of gain, frequency, re- 
sponse. distortion, phase shift, and time 
delay. In addition, the WM-541A can 
also be *used to add additional traces to 
dual-trace oscilloscopes. 

Display modes included in the opera- 
tion of the instrument are channel A 
only, channel B only, or both A and B 
channels simultaneously (chopped or 
alternate). The switching rate i s  continu- 
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ously variable over a range designed to 
minimize flicker and beat interference. 

The RCA WM-541A has additional 
features which include ac or dc coupling 
and vertical position controls for both 
channels; separate, variable sync-level 
control with polarity reversing switch; a 
zener-regulated power supply and LED 
power-on indicator. The inputs and out- 
puts are terminated with BNC connec- 
tors for connection to the oscilloscope 
The latest coslmos integrated circuitry 
i s  used for high performance operation. 
The instrument can be used from dc to 
10 MHz. 

The RCA WM-541A Dual-Tracer 
Adapter is priced at $108.00. An op- 
tional WG-400A DirectILow Capaci- 
tance Probe and Cable is  available for 
$1 5.00. 

Additional information on RCA 
Electronic Instruments is available from 
RCA Distributor and Special Products 
Division, 2000 Clements Bridge Road, 
Deptford, New Jersey 08096, or use 
check-off on page 142. 

corrosion-resistant 
vhf antenna 

Most mobile antennas include a stain- 
less-steel whip but here is one that i s  
built entirely of stainless steel, brass, 
and an elastomer compound. This unit 
has been developed to meet and over- 
come two significant obstacles to an- 
tenna performance - corrosion and the 
necessity for a ground plane. The con- 
struction materials allow this popular 
model to live happily in a salt environ- 
ment. The design has no need for a 
ground plane; this feature allows this 
unit to operate perfectly on a wood 
deck or fiberglass trunk lid. 

For further details on this high gain, 
almost indestructible antenna, write to 
Gam Electronics, Inc., 191 Varney 
Street, Manchester, N.H. 03102, or use 
check-off on page 142. 

RADIO AMATEUR 

Lake Bluff. 111.60044 
Order from your favorite electronics 
dealer or direct from the publisher. All 
d ~ r e c l  orders add 41.00 shipping and 
handling per Callbook. 
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THE TIGER 
15OIo Savings on Gas 

iption of CDls, but also explains the need for such a 
ystem. Current prices assured ti1 Jan. '76. 

D-D ENTERPRISES 
P.O. Box 7776 

San Francisco. CA 94119 

SRI-200 
RTTY 

RTTY TERMINAL.. . lrom SYSlZYS RESEARCH. INC. 
YOU may order the system complete-at any 01 11ve module5 
whichever sunles your needs Wsl 
SRI-200. Terrnlnal unlt Need only be connected lo  the output of 
any ATTY converter and to any monltor lstlher vldeo or 'RF) to 
copy teletype Prnce $399 ' Standard T V Set 
SRI-210. Keyboard assembly Allowl you to Iransmll RTTY by 
strnply connectrng t h ~  outpul 01 !he 210 lo  any AFSK or FSK unit 
Proce $199 
SRI-220. v,dM d#splay monrtor Mounls on top 01 the termlnal to 
makP a compact desk lop unbt - To be announced - 
SRI-230. RTTY converter b a r d  Plugs d#rectly unto termanal mabn 
board Accepts audm lrom any recelver - To be announced - 
SRI-240. AFSK board Plugs a8rsclly tnlokeyboard assembly matn 
board - TO be announced - 
All atems assembled and te.itW Allow approx 6C-90 days dellvery 
ltme All nlems shipped post pald 
Send cash a, check w~ lh  order or use the lollow~ng 

Master Charge -Interbank * --- 
BankAmerocard il _ _ _ _  
Exp Date - - 

Signature - - - -  - 

SYSTEMS RESEARCH. INC. 
P O  Box 1512130 Salt LakeC8tv. Utah 84115. 1801) 942-1093 

synthesized 
scanning monitor 

The new Bearcat 101 is  a totally 
synthesized, five-band scanning monitor 
featuring a re-programmable custom 
integrated circuit. In addition to receiv- 
ing the low (30-50 MHz), high (148-174 
MHz) and uhf (450-470 MHz) bands, 
the unit will also receive the two-meter 
ham band (146-148 MHz) as well as uhf 
frequencies from 416 to 450 MHz. 

The nerve center of the Bearcat 101 
is provided by two exclusive, custom, 
large-scale ICs: one for lacanning and the 
second for a non-volatile memory sys- 
tem. With the memory chip, the radio 
retains al l  frequencies programmed - 
without the need for a battery. This fea- 
ture allows users to order sets fully pro- 
jrammed with frequencies and assures 
Drogram retention, even if the unit i s  
~nplugged or if there is a power outage. 

The Bearcat 101 scans 16 channels. 
ndividual lock-out switches are pro- 
rided for each channel; these are also 
lsed in programming frequencies. Chan- 
iel indicators are light-emitting diodes, 
xoviding a scan rate in excess of 20 
:hannels-per-second. Selective Scan De- 
ay, a new feature, permits the listener 
o remain on a channel for one second 
onger, in case of a reply on a simplex 
:hannel. The Bearcat Selective Scan De- 
ay system permits delay on just those 
:hannels desired. Sensitivity in the low 
~ n d  high bands is measured a t  0.6 pV; 
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on the uhf bands, i t  typically ranges 
from 0.6 to 0.9 pV. A six-pole crystal 
filter offers 70 dB of i-f selectivity. 

For more information, write t o  the 
Electra Company, Cumberland, Indiana 
46229, or use check-off on page 142. 

precision low-noise 
OP amp 

It isn't often that a precision, low 
noise, ultra-stable, high gain operation 
amplifier i s  put into production, and 
when one is, the cost is usually very 
high. Not so with a new state-of-the-art 
amplifier developed by National Semi- 
conductor. Called the LH0044, the new 
operational amplifier includes all of 
these features plus low cost. 

The LH0044 precision operational 
amplifier is intended to replace modules 
and chopper-stabilized monolithic am- 
plifiers and is particularly well-suited for 
differential mode, inverting, and non- 
inverting mode applications that require 
very low initial offset, low offset drift, 
very high gain and high power supply 
rejection ratio. In addition, the low 
initial offset and offset drift of the 
LH0044 eliminate costly and time- 
consuming null adjustments. 

Specifications include an input offset 
voltage less than 25 microvolts, long 
term stability better than + I  microvolt 
per month, a maximum offset drift of 
only 0.5  microvolt^/^^, and a noise level 
lower than 0.7 microvolts peak-to-peak 
from 0.1 to 10 hertz. Other perform- 
ance features include a CMRR and 
PSRR of 120 dB minimum, open-loop 
gain greater than 120 dB, and a com- 
mon mode range wider than +13 volts. 
The power supply range is from f 2  volts 
to k20 volts. 

For  more information, write to 
National Semiconductor Corporation, 
2900 Semiconductor Drive, Santa Clara, 
California 95051, or use check-off on 
page 142. 

I TROPICAL 
I HAMBOREE 

JANUARY 24-25,1976 
(M IAMI  BAYFRONT AUDITORIUM) 

MIAMI, FLORIDA 

I Plan NOW for that mid-winter 
break in sunny Miami-at the 

I one and only Tropical Ham- 
boree! 

Check your travel agent for new 
big discount air fares f r o m  most  
northern cities. 

H R Microprocessor Seminar 
More manufacturer's exhibits 
Largest indoor flea market 
Latest AR R L Board Meeting 
news a t  ARRL Forum 
SET station on the air 
YLIXY L activities, so bring 
her along! 

REGISTRATION-STILL $2'"' 
FOR SPECIAL HOTEL RATES 
AND MORE INFORMATION 

WRITE: 

DADE RADIO CLUB 
P.O. Box 520073 

Miami. Florida 33152 
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will love!- - 
We know you're not going to believe your 
neighbors will like your new 20 meter 
beam; but just wak until they CAN'T 
see it. 

Introducing a little functional beauty. 
The new DenTron trim-tennaTM 20 meter 

The trim-tennaTM is designed for the 
discriminating amateur who wants fan- 
tastic performance in an environmentally 
appealing beam. 

It's really loaded! Up front there's a 13 feet 
6 inch d~rector with precision Hy-Q colls. 
And, 7 feet behind is a 16 foot driven ele- 
ment fed directly with 52 ohm coax. 

The trim-tennaTM goes up on your roof, 
tripod, or chimney as easily as a color 
TV antenna. 

The difference in on-the-air performance 
between the trim-tennaTM and a full slze 
2 element beam is neglig~ble. But oh the 
difference between the trim-tennaTM and 
that dipole, long wire or inverted Vee 
you've been using. 

trim-tennaTM . . . 129.50 post p a ~ d  U.S.A. 
from DenTron Radio or your favorlte dealer. 

The secret i s  proper placement 
of factory sealed Hy-Q inductors 
Heavy gage seamless aluminum 

SWR less than 2: 1 over 
the entire band 

Radio Co., Inc. Im 

2100 Enterpr~se Parkway - 
Twlnsburg, Ohlo 44087 rn 
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EEB Announces New Industrial Division 
H P SCOPES DC 
TEKTRONIX RECEIVERS AUDIO 
OEI  COUNTERS VIDEO 
CEI  SIGNAL GENERATORS HF/VHF/UHF 
GENERAL RADIO RECORDERS MICROWAVE 
ETC SIGNAL CONOlTIONING TELEMETRY 

POWER SUPPLIES 
If your organlzatlon has tes t  equlp requirements call or 
write EEB Inqulrles welcomed 

This Month's Special- RACAL 6367 - Dual Spec- - t r a l  dlsplay unlt, for use . w ~ t h  6217 Rcvr (below). * .~.ee I $3775.  

new :n factory cartons $765 
RACAL 6217 - Rece~ver 

'fP I' 1 30 MHz. SSB/FM/AM 
2 to 13 kHz BW - Re- 'emfie * conditioned. $1975.00 

CLOSE OUT SPECIAL - $19.95 while they last 
ppd. USA 

ARR-52 SOLID STATE VHF RECEIVER 
Easl ly  converted t o  2-meter FM. Now 
s e t  for 163.173 MHz, 16 channels. *cQ,co Includes schematic dlagram and con- 
version detalls As described In the 
Surplus S~dellghts Column, (Pg. 58 
Oc t  CQ). 

% S O *  
OVER 400 SOLD 
BankAmericard & COD Welcome ' 4 

Electronic Equipment Bank, Inc. 
516 Mill Street, N.E. Vienna, Vlrglna 22180 

(703) 938-3350 

NOW Open every nite until 9:00 p.m.! 
If you're a HAM and live or travel 
i n  New England, you'll eventually 
discover us. Why wait? Come in  
now and let us assist you in your 
equipment selection. 

NEW ENGLAND'S HAM HDQTRS. 
Sells & Services: 

ATLAS NEWTRONlCS 
BOMAR CRYSTALS REGENCY 
CUSHCRAFT STANDARD 
DUPLEXER KITS TEN-TEC 
EMERGENCY BEACON VHF ENG. 
I TC MANY OTHERS 

Our large inventory also includes 
kits, amateur radio publications and 
the largest selection of used equip- 
ment in the Boston area. 
Our business i s  devoted entirely to 
Amateur Radio! 

TUFTS 
RADIO ELECTRONICS 

386 MAIN STREET 

MEDFORD, MASS. 02155 
: 

3000-volt silicon 
rectifiers 

Electronic Devices has announced 
the development of a miniaturized, high 
voltage, high current silicon rectifier 
diode with a surge capacity of 300 
amperes. The rectifier i s  an axial lead 
type. Electrical specifications for the 
series 3W3 diode are 3000 peak reverse 
voltage, 2 amp rating with 300 amp 
surge capacity. Two other similar de- 
signs are available with peak reverse 
voltages of 2000 and 2500 volts. Fast 
recovery types are also available. The 
exceptionally high surge capability and 
small size of these rectifiers results from 
a special diffusion process and larger junc- 
tion with lower forward voltage drop. 

For complete information, write to 
the Sales Manager, Electronic Devices, 
Inc., 21 Gray Oaks Avenue, Yonkers, 
New York 10710, or use check-off on 
page 142. 

tool catalog 
A free tool catalog describing over 

2500 individual items is offered by Jen- 
sen Tools and Alloys. "Tools for Elec- 
tronic Assembly and Precision Mech- 
anics" i s  a 11 2-page handbook of partic- 
ular interest to amateurs, electronic 
technicians, engineers, scientists, and in- 
strument mechanics working on fine 
assemblies. Section headings include 
screwdrivers, wrenches, pliers, tweezers, 
files, shears, knives, microtools, relay 
tools, power tools, metalworking tools, 
wire strippers, soldering equipment, 
lighting and optical equipment, work 
holders, test equipment, engineering and 
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drafting supplies and electronic chem- 
icals. New sections include metric tools, 
books, and wire wrapping tools. A 
15-page tool kit section features the 
world famous Jensen kits for field 
engineers and kit  builders. 

Another important feature of the 
catalog is  the inclusion of four pages of 
technical data on tool selection. These 
pages include sections on screwdriver 
selection, machine screw data, tool 
materials, metal conducitivity, color 
coding, wire and insulation data, solder- 
ability of metals, temperature conver- 
sion, drill sizes, metal gauges, metric 
conversion and safety. Five pages of 
"Tool Terms" are also included. 

A free copy of the Jensen catalog 
may be obtained by writing to Jensen 
Tools and Alloys, 4117 North 44th 
Street, Phoenix, Arizona 85018, or by 
using check-off on page 142. 

contact cement 

Industrial strength Zipbond contact 
cement bonds most materials almost 
instantly. It is easy to use, with no 
pre-mixing necessary, and is used di- 
rectly from the squeeze applicator bot- 
tle (production-line dispenser also avail- 
able). No heat or pressure treatment is  
needed, and Zipbond sets up quickly a t  
room temperature. 

Zipbond is impervious to most chem- 
icals, weather and temperatures. I t s  
bonding strength is not affected by 
most solvents. Low viscosity allows Zip- 
bond to seep into tiny spaces most ad- 
hesivescan't penetrate. It is very econom- 

Isn't it time you 
had another 
choice in 
electronic kits? 
Introducing ... 
the other 
choices: 

over lsoeasy-to-y \ 
figh-qualityelectronw: kitsta 
mehgbbvislex-er. - - and enginee 

H-S-CB, 
amateur ra&, sear 
b g i c ~ t e s t e c  
rmsicalinstnnent - 

164 kits offering better value, 
greater choice than any other 
ki ts available today. For free 
catalog, write: 

Kits Ltd. 
1 West 13th St., 

(21 2) 255-2362 
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K -  E N T E R P R I S E S  
-F I 

<+-.. 
. - 

A. 

250 MHz FREQUENCY COUNTER 
MODEL 4X6C 

(Includes temp. compensated oscillator - 
.0005% from -30' to  +60°C.) 

SPECIFICATIONS 

Frsguencv Range. ........... 500 kHz - 250 MHz 
Sens~trnty ........... Less than 80 mV at 150 MHz 
Input2 ............................. 50ohms 
Max. Input Volmga . . . . . . . . . .  15 V rms. 50 V dc 
T~ma Base ....... .Crystal Clock plus-rnlnus 10 ppm 

0°C to 40°C amb~ent 
Readout.. ............... 6 Dlglt 7 Segment LED 
Power ............................. .I20 V ac 
D~mensions ................ .2%" H, 10" L, 7" 0 
Csbrnet ........................... .Light blue 

PRICE ........... $270.00 fob shawnee 
(wired and Tested) 

Include $2.50 to cowr 
hstege end Insurance 

K-ENTERPRISES 
1401 East Highland Shawnee, OK 74801 

We're Fighting Inflation 
No Price Rise for 
FOR FREQUENCY STABILITY 
Depend on JAN Crystals Our largestock of quartz 
crystal mater~als and components assures Fast 

Frequency Standards 
100 KHz (HC 131U) $4 50 

1000 KHz (HC 6lU) 4 50 

Almost all CB sets TR or Rec $2 50 
(CB Synthes~zer Crystal on request) 

Amateur Band In FT-243 ea $1 50 
4/55 00 

80-Meter $3 00 (160 meter not avail ) 

For 1st class mall, add 20' per crystal For A~rmatl. 
add 25' Send check or money order No dealers. 
please 

Uh8n I. Son I lac 
I Dr.. F1. My.1 

v,.v..-=. (813) 936.239 
Send 10' lor new c r t l l og  

L 

Elselronks. I 
rs. FI8.33901 
I? 

Olv. of Sob \ 
2400 Cryrlal 

ical, as one drop covers a 1 inch square 
area to form a colorless transparent 
bond. For more information write to 
Instrument Division, Tescom Corpora- 
tion, 2600 Niagara Lane North, Minne- 
apolis, Minnesota 55441, or use check- 
off on page 142. 

audio power amplifier 
A new 40-watt (20 watt rms) B 

high-fidelity amplifier with total har- 
monic distortion of 0.2 per cent a t  15 
watts output is now available from 
Plainview Electronic Supply. This class 
B, quasi-complimentary amplifier is 
capable of delivering full output power 
into a standard 8-ohm speaker with a 
500 mV input signal. Supply voltage can 
be +36 volts or +18 volts. Frequency 
response is from dc to 80 kHz. 

The hybrid amplifier i s  designed for 
use in communications, stereo, public 
address and intercom systems, and is 
priced a t  $10.65 in small quantities. For 
more information, write to Bernard 
Erde, Marketing Manager, Plainview 
Electronic Supply, 7 Gordon Avenue, 
Plainview, New York 11803, or use 
check-off on page 142. 

transformer catalog 
Triad's new Catalog of Transformers, 

Inductors, Power Supplies and Circuit 
Cards, i s  now available. The 52-page cat- 
alog covers more than 30 categories of 
transformers, including autoformers, 
bridging, driver, input, interstage line 
matching and voltage correction. The in- 
ductor section of the catalog l i s t s  audio 
and filter reactors, high O reactors, tone 
control and toroidal inductors. 

These components are available from 
44 Triad-Utrad representatives and dis- 
tributors worldwide. Catalog requests 
should be addressed to Steve Fisher. 
General Manager, Triad-Utrad Distribu- 
tor Services, 305 N. Briant Street, Hunt- 
ington, Indiana 46750, or use check-off 
on page 142. 

76 december 1975 More Details? CHECK-OFF Page 142 



THE DO IT ALL RADIO 
Whatever your needs on  2 meters - SSB or OSCAR DX, FM simplex or 

repeaters, the  KLM Multi-2000 does it all! 

FEATURES 
$795 

Full compatabillty with KLM linear amplifiers 

PLL synthesizer covers 144.148 MHz 

Separate VXO and RlT for full between-channel tuning 

Simplex or selectable up or down 600 kHz offset for repeater operation 

Three selectable simplex priority channels 

Multi mode operation. All CW/SSB/NBFM/WBFM 

Built in AC and DC power supply, noise blanker, squelch and rf gain control 

Selectable, 1 or 10 watt 

Separate S-/power and frequency deviation meters 
1 Built in test (call tone and touch-tone provisions) 

Excellent sensitivity (.3 for 12 dB Sinad) 

Superior immunity to cross modulation and intermodulation 

New Companion 80 and 160 Watt Linears now available. 

KLM 
CALL OR WRITE YOUR NEAREST DEALER OR: B."..rlr~rr." rn 

IcI,l3CTRONICS 17025 LAUREL RD., MORGAN HILL, CA. 95037 

"NEW LOCATION PHONE (408) 779-7363 
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CHRISTMAS SUPER SPECIAL 
1402SM HAND HELD 1405SM HAND HELD 

5 WATT 
TRANSCEIVER TRANSCEIVER 

SPECIAL INCLUDES: SPECIAL INCLUDES: 
RUBBER FLEX ANTENNA RUBBER FLEX ANTENNA 
52-52 CRYSTAL 52-52 CRYSTAL 

s23995 
90 DAY 

WARRANTY 

10 DAY 
MONEY 

BACK 
GUARANTEE 

OPTlONA L 
TOUCH- 
TONE 
PAD 

SHOWN 

CAN BE 
MODIFIED 

FOR 
MARS 
0 R 
CAP 

ORDER EARLY FOR CHRISTMAS DELIVERY 

78 december 1975 More Details? CHECK-OFF Page 142 



~ Y w  8 h M  %+, 
FACTORY DIRECT 

CHRISTMAS SUPER SPECIAL 

M o r e  Details? CHECK-OFF Page 142 december 1975 79 

ACCESSORY SPECIALS 
DESCR~PT~ON 

R E G U L A R  C H R I S T M A S  
S P E C I A L  SUPER 

P R I C E  SPECIAL 

8 ~ 1  - BATTERY CHARGER 
FOR 1402  AND 1 4 0 5 .  ..... 536.95 $29.95 
Bp  - NI-CAD BATTERY 
PACK. 15.00 10.95 .................. 
L C 1  - 1402  L E A T H E R  
CASE.. ................. 14.00 8.50 
L C 2  - 1405 L E A T H E R  
CASE.. ................. 14.00 8.50 
SM2 - S P E A K E R  M I K E  ..... FOR 1402 AND 1 4 0 5 . .  29.95 24.95 
T E l  - S U B - A U D I B L E  T O N E  .. ENCODER INSTALLED.. 39.95 34.95 
T T P  - T O U C H  T O N E  P A D  
I N S T A L L E D . .  . .......... $59.95 44.95 
X F l  - 10.7 M O N O L I T H I C  
I F  X T A L  F I L T E R  INST.. ... $10.00 8.95 
CRYSTALS:  T X  OR R X  
(Common Freq. O n l y ) .  ...... 4.50 3.00 

Add  $7.50 per Transceiver 
f o r  Factory  Crystal Instal lat ion 

& ACCESSORY 
SPECIAL  

V A L I D  O N L Y  
W l T H  R A D I O  

PURCHASE 

BC-1 NI-CAD 
BATTERY CHARGER 

FEATURES 

TO: WILSON ELECTRONICS CORP.. 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103 
(702) 739-1931 

CHRISTMAS SUPER SALE ORDER BLANK 
1 4 0 2  SM @ $ 1 6 4 . 9 5 . 1 4 0 5  SM @ $239.95. F A C T O R Y  XTALS INSTALLED @ 57.50. 

ACCESSORY SPECIAL VALID ONLY WlTH RADIO PURCHASE 

BCl @ 529.95. BP @ $10.95. LC1 @ S.50.  LC2 @ $8.50. 

SM2 @ $24.95. - T E l  @ S34.95 1 SPECIFY FREQUENCY 1 

- TTP @ $44.95. XF1 @ S8.95. T X  XTALS @ 53.00ea. R X  XTALS @ 53.00 ea. 

EQUIP TRANSCEIVER AS FOLLOWS: XTALS A. 146.52'52 B. 

C. D. E. F. 

ENCLOSED IS ! I CHECK E l  MONEY ORDER IT1 MC l BAC 

CARD * EXPIRATION DATE 

NAME 

ADDRESS 

CITY STATE ZIP 

SIGNATURE 

SHIPPING AND HANDLING PREPAID FOR CHRISTMAS SPECIAL 
SALE VALID DECEMBER 1 .31,1975 H R NEVADA RESIDENTS ADD SALES TAX 

1402 SM 
6 Channel O p e r a t ~ o n  
Ind iv idual  Tr immers 
o n  al l  T X / R X  Crystals 
AII crystals plug In. . 12 K H z  Ceramic 
F i l ter  
10.7 I F  and 
455 K C  I F  
.3 Microvol t  
Sensit iv i ty f o r  2 0 d B  
Quiet ing . Weight: 1 Ib. 1 4  02. 
less Bat tery  
S-MeterlBattery 
Ind icator  
Size: 8 7/8 x 1 7/8 
x 2 7/8 
2.5 Watts M i n i m u m  
O u t p u t  @ 1 2  V D C  . Current Dra in  R X  
1 4  M A  T X  500  M A  
Microswi tch M ike  
B u t t o n  

1405 SM 
6 Channel Operat ion 
Ind iv idual  Tr immers 
o n  al l  T X / R X  Crystals 
A l l  Crystals Plug In . 1 2  K H z  Ceramic 
F i l ter  
10.7 and 455  
K C  I F  
.3 Microvol t  
Sensit iv i ty f o r  2 0  dB 
Quiet ing 
Weight: 1 Ib. 1 4  02. 
less Bat tery  
Bat tery  Ind icator  
Size: 7'8 ' 3/4 
x 2 718 
Switchable 1 & 5 
Watts M i n i m u m  
Output @ 12 VDC . Current Drain: R X  
1 4  M A  T X  4 0 0  M A  
(Iw) 9 0 0  M A  (5W) 
Microswi tch M ike  
B u t t o n  
Unbreakable Lexan* 

, 
Case 

OVER 1,000 UNITS IN STOCK 
FOR CHRISTMAS SPECIAL 

ORDER EARLY TO INSURE 
DELIVERY BY CHRISTMAS 
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WILSON 204 MONOBANDER PLUS DB33 

R E A L  
M O N O  

R F O R M A N C E  
O N  

10-1 5 - 2 0  

The W~lson 204 1s the best and most econom~cal antenna of ~ t s  type on the market Four 
elements on a 26' boom w ~ t h  Gamma Match (No balun requ~red) make for htgh perfor- 
mance on CW & phone across the entlre 20 meter band 

The 204 Monobander IS built rugged at the h ~ g h  stress pornts yet using taper swaged 
slotted tub~ng permlts larger d~ameter tubing where i t  counts, for maxlmum strength 
w ~ t h  minimum wind load~ng. W~nd  load 99.8 Ibs. at 80 MPH. Surface area 3.9 sq. ft., 
Weight 50 Ibs., Boom 2" OD. 

All Wilson Monoband and Duoband beams have the follow~ng common features: 
Taper Swaged Tub~ng Adjustable Gamma Match 52 fl 
Full Compression Clamps Qual~ty Alurninum 

- No Holes Dr~l led in Elements - Handle 4kw 
' 2" or 3" Aluminum Booms Heavy Extruded Element to Boom Mounts 

M204 4 ele. 20, 26' 2" OD $139.00 ' M240 2 ele. 40, 16'. 3" OD $299.00 
MI55 5 ele. 15, 26' 2" OD $139.00 . M520 5 ele. 20, 40'. 3" OD $269.00 
MI54 4 ele. 15, 20'. 2" OD $ 89.00 DB54 5 ele. 20, 4 ele. 15. 40', 3" OD $299.00 

' MI06 6 ele. 10. 26'. 2" OD $ 99.00 . DB43 4 ele 15, 3 ele. 10, 20'. 2" OD $119.00 
' MI04 4 ele. 10, 17', 2" OD $ 64.95 - DB33 3 ele. 15, 3 ele 10, 16'. 2" OD $ 89.00 

All Wilson Antennas are FACTORY DIRECT ONLY' The low prlces are possible by 
el~minating the dealer's dlscount Most antennas In stock. If you order any antenna, 
you may purchase a CDR Ham l l  for $124.95 or d CDR CD44 for $85.95. Send check 
or money order, or phone in BankAmer~card or Master Charge All 2" Boom antennas 
sh~pped UPS, 3" by truck. 

Call for spec~al Tower, Antenna & Rotor rhlckage 

4288 S. Polaris Avenue, Las Vegas, Nevada 89103 702-739-1 931 



CK-04 

6 DIGIT JUMBO LED 
ALARM CLOCK KIT 

THIS CLOCK HAS THE FEATURES YOU WANT AT A PRICE YOUCAN 

AFFORD! 
compare these features with any other k i t  a t  any price! 
2 220 MFD Fi l ter  Caps 

r-'----------'------------- 

6 MAN64 Ainch LED Readouts /WOOD CASE 
2 Plated & Drilled GI0 PC Boards I 

I FOR CK 04 KIT 
1 Power TRANSFORMER 

2 4PDT Sw i t ch  for Time& Alarm Functions 

14 NPN Driver Transistors 

5 Diodes 

1 Clock Chip wi th ~ r w t t a b l e ~ B c c p e r " ~ l a r m  

i  SPEAKER 

5.75 

Incl. 

16 RESISTORS 
I 
I SLOPE FRONT 

COMPLETE step-by-step Instructions I ! PRE CUT RED PLEXIGLAFFRONT 
Power Failure Indicator, Snooze Alarm, 81 Intensity SLIDING SUBCHASSIS 

I 
CHECK OR MONEY ORDER 
FLA. RES. A 0 0  TAX (4%) 

Control I WALNUT GRAINED LAMINATE 
I 

MONEY BACK GUARANTEE ! CLOCK MOUNTING INSTRUCTIONS 

P.O. BOX 1465 
LAKE WORTH, FLORIDA 33460 

More Details? CHECK-OFF Page 142 decamber 1975 81 



*New! Plua tn modulator f 

rewtrlng on your Com 
mun~cator Just plug ~ n t o  
mike lack and crystal 
socket 

*Compact sell cantalned 
modulator measures 4" x 
3' x l '  2" 

*Works w ~ t h  Communicator I, 11, I l l ,  IV and 
GC 105, and other rigs Ilsted. 

eFMata tenth  thecostotanewrig. 
*Frequency adlust for netllng built in. 
es3750 postpa~d USA 6 Canada. Specify 

transm~tter model Calif, res~dents add sales 
tax (HC 6 / U  crystal and 9 volt transistor 
battery not supplied.) 

*Send tor free descriptive brochure. 

Radio Amateurs 

See vour favorite dealer or order direct. 

82 decernber 1975 More Details? CHECK-OFF Page 142 



-7 PALMER INDUSTRIES 
INTRODUCES THE 

52' TRISTAO 
SUPER MINI-MAST 
The Tristao Mini-Mast features an exclusive three- 
section, crank-up, self-supporting 52' mini-mast with 
automatic brake winch. Constructed of telescoping 
20 foot high-strength steel tubing, the mast is de- 
signed to withstand winds of 50 to 60 miles per hour 
when fully extended or higher winds when partially 
retracted. Extension and retraction are accom- 
plished with a hand winch. (Motor drive winches are 
available.) Once the Mini-Mast is installed, all oper- 
ations can be easily handled by one man. 

Only the Tristao Mini-Mast features an exclusive ro- 
tating base assembly - which adds an additional 
two and a half feet to height of the mast. Rotor may 
be mounted at ground level for easy operation. 
Tristao products offer at least 30% more weight and 
strength than any other comparable masts on the 
market and at a lower price! 

We offer a complete assortment of accessory bases 
and raising features for the Mini-Mast. 

AVAILABLE FOR IMMEDIATE SHIPMENT 

TRISTAO TOWER DIVISION 
Palmer Industries, Inc., Dept. HR 
415 East 5th Street 
P. 0. Box 115 
Hanford, California 93230 
(209) 582-901 6 

More Details? (:HECK-OFF Page 142 decernber 1975 83 



TOUCH TONE* ENCODERS 
SOLID STATE CRYSTAL CONTROL TONE ENCODERS . 12 or 16 Touch Tone* digits Bell System Compatibility 

Ideal for hand held units Easy lnstal lat~on 
Choice of 4 keyboard styles Sub-miniature sire 
RF proof Crystal Controlled 
Temperature, -20. to  150.F Single Tone capability 
CMOS IC Encoder Low cost 

. = @  
,, L. 

% I  LI . €El 
Style A Style B Style C Style D 

SELF-CONTAINED KEYBOARD ENCODERS 
Complete 12 o r  16 digit Touch Tone* keyboard encoders for mounting directly t o  side of hand- 
held transceivers. All electronics included WITHIN keyboard, nothing to add inside of trans- 
celver. Only %"  thick. Ready for easy installation, just add three connections to unit. RF proof. 
Select keyboard style when ordering. 
DTM ......................................................................................... .. ...... .. ....... .. .............................................................................. $49.50 

SUB-MINIATURE TOUCH TONE* ENCODER AND KEYBOARD 
Touch-Tone* encoder for mounting INSIDE hand-held transceiver, keyboard mounts on side of 
transceiver. P.C. board only 0.8" x 1.2 . RF proofed. Assembled and ready for easy installation. 
Select keyboard style when ordering. 
SME $29.50 

DO IT YOURSELF ENCODERS 
Now. buy al l  the major parts - "ala-carte" and build your own Touch Tone* Encoder. All you 
need is a Keyboard. Digital Touch Tone* Encoder, a l.,MHz crystal, and P.C. board. Parts come 
with complete set of application notes, schemat~cs and Instruct~ons. 
Keyboard, your choice of keyboard style f 8.50 
Digital T. T. Encoder with I-MHz HC-6 C 12.50 
Digital T. T. Encoder with I-MHz Slim H 13.50 
P.C. board 0.8" x 1.2" ....................................................... .. ......................................................................... $2.50 
All resistors, capacitors. and P.C. board ................... .. ............................................................................................... FREE 

(With purchase of keyboard, encoder and crystal) 

AUTOMATIC TOUCH TONE* DIALER 
Automatic mobile telephone dialing is now available. By the 
push of a single button you can automatically d ~ a l  up to six 
separate 7-digit numbers. All solidstate micro-power COS. 
MOS design. Automatic PTT operation. Programmable to send 
telephone number only, access code plus telephone number 
or telephone number plus an identification number. Low profile 
dash mount, easy installation. Compatible with most radio 
equipment. Available with keyboard for manual dialing of 
numbers. Manual operation provides automatic PTT opera- 

L. tion with 1% second transmitter hold. 
AD-6 Without keyboard 99.50 
AMD-6 With keyboard 119.50 

@ 
Factory programming of numbers $7.50. 

ORDER TODAY - SEND FOR FREE NEW CATALOG 

DATA SIGNAL, INC. 
2212 PALMYRA ROAD, ALBANY, GA. 31701 

*TM of A. T. I T. 912-435-1764 
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TOUCH TONE* TO DIAL PULSE CONVERTER 
Convert slandard 0-9 touch tone' d ig~ ts  to Bell system 
compatible dlal pulse code. Completely solid state. Includes 
state.of-the-art Phased Locked Loop ant1.1alsing touch tone' 
decoder, large capacity 64-digit memory and solid state 
pulsing. Starts d ia l~ng  on first incoming digit. Memory w ~ l l  
not become congested due to rapid succession of incoming 
digits. Cancel and redial function. and ;i diglts are de- 
coded and provided for remote control purposes. Available 
as p.c. board or rack mounting. 

P.C. Board $195.00 
DPG12lR Rack Mount $285.00 

ANTI-FALSING TOUCH TONE* DECODER 
Now, a true anti-falsing decoder/receiver. Virtually Immune 
to high noise or audio falsing. Twelve or 16 digit capability. 
Completely solid state. uses latest Phased Locked Loop 
decoding. Single 5-volt power supply. Heavy duty transistor 
output. Available as p.c. board or 19" rack. 
TTD-12612 12 digit P.C. $149.95 Rack $219.95 
TTD-12616 16 digit P.C. $169.95 Rack $239.95 

REPEATER AUTO PATCH 
It's complete - a single digit access/disconnect Auto 
Patch facility. All you need is a repeater and the phone 
line. Complete wlth automatic disconnect. dialing capa- 
bility, two way audio monitor plus remote control. When 
used with a rotary dial exchange, Data Signal's DPC-121 
dial converter is also required. P.C. board or Rack Mount 
available. 
RAP-2 PC $99.50 Rack $149.50 

Sh. Wt. 2 Ibs. Sh. Wt. 8 Ibs. 

DELUXE P.C. KEYER 
In either a 5 volt TTL or a 9 volt C-MOS 

version this new module type IC keyer can 
be easily adapted to your own custom pack- 
age or equipment. 

Versatile controls allow wide character 
weight variation. speeds from 5 to 50 w.p.m. 
plus volume and tone control. 

Solid.state output switching saves power. 
eliminates al l  those annoying relay problems 
and is compatible with both grid block and 
solid-state circuitry. 

- FREP. 
(MHrI m Keyer Wlred $19.95 

Kit  $14.95 
C-MOS Keyer Wlred $24.95 

Kit  $19.95 

DELUXE RECEIVER PREAMP 

Data Preamp. 

ORDER TODAY - SEND FOR FREE NEW CATALOG 

2212 PALMYRA ROAD, ALBANY, GA. 31701 
*TM of A. T. 8. T. 912-435-1764 
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VANGUARD NOW HAS THE WORLD'S LARGEST SELECTION OF 
THESIZERS FROM $129.95 

S E N D  N O  MONEY.  
W E  S H I P  C.D.D. 

O R D E R  BY P H O N E  
A N D  S A V E  TIME. 

A V A I L A B L E  F O R  
We s h i p  open  account  o n l y  t o  U.S. a n d  
Canad ian  government  ogmcies, trnioer- 

AIRCRAFT. FIRE, P O L I C E  sit ies a n d  sclected AAA ra ted  m r p o r a -  

A N D  A M A T E U R  FREQUENCIES 
tions. 

Check these features: 
Smallest size of any commercially available synthesizer Vanguard frquency synthesizers are cudan  programmed t o  
- only 1-3/8" x 3-3/4" x 7". y w r  requirements in  1 day from Stock units starting as 
Excellent spectral purity since no mixers are used. low as $129.95 for transmit synthesizers and $139.95 
.0005% (5 parts per million) accuracy mr  the tem. for receive synthesizers. Add $20.00 for any synth~sizer 
perature range of -10 to +60 C. for 5 kHz steps instead of 10 kHz steps and add 510.00 
Immune from supply line voltage fluctuatlom ~n for any tuning range over 10 MHz. Maximum tuning range 
operated from 11 to 16 volts D.C. available is 40 MHz but cannot be programmed over 
Up to 6000 channels available f,an unit. Fre. 159.995 MHz on transmit or 169.995 MHz on receive 

quency selected with thumbwheel witches. (except on special orders) unless the i-f IS greater than 

Available from MHz to 169.995 MHz with up to 
10.7 MHz and uses low side injection. Tuning range In a l l  
cases must be in  decades starting with 0 (i.e. - 140.000 

40 MHz tunimJ range and a choice of 1, 5 or 10 - 149.995 etc.). The output frequency can be matched 
kHz increments (subject t o  certain WStrictiom depend- to  any crystal formula. just give us the crystal formula ing on the frequency band selected). (available from your ~nstruction manual) and we'll do the 
Top quality components used t h r w h w t  and a l l  ICS rest. We may require a deposit for odd-ball formulas. On 
mounted in sockets for easy servicirr~. pick-up orders please call f irst so we can have your 
Al l  synthesizers are supplied with conmctlnp hard- unit ready. 
ware and impedance converters or buffers that plug 
into your crystal socket. 

C a l l  212-466-2720 between 9:00 a m  a n d  4:00 pm 
M o n d a y  through F r i d a y  

WHY WMrn w m ?  

SWR-1 guards against power lass 
for $21.95 

If you're not pumping out all the power 
you're paying for, our little SWR-1 combi- 
nation power meter and SWR bridge will 
tell you eo. You read forward and re- 
flected power simultaneously, up to 1000 
watts RF and 1:l to infinity V S W  at 3.5 
to 150 MHz. 

Got it ell tuned up? Keep it that way 
with SWR-1. You can leave it right in your 
antenna circuit. 

@ SWAM@ 
E J E C T R O N I C S  

305 Airport Road Ocennn~de. CA 92054 (714) ?37-7525 

1 Electronic Project Engineers 1 
and Design Engineers exper- 1 ienced in  HF, SSB, VHF/  
U H F  - F M  communica- 
tions equipment, o r  both. 

Callor wire Ken Cooper, W2FLZ 

(7 16) 244-5830 

w COM"N"'0NS AN" 
-ON HPNOLlNG I 

I RF Communications Division 

HARRIS I I 
1 1 6 8 0 ~ r ? ~ M F S ~ t y  Avenue 

Rucheator. New Wrk 24610 US A 
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CHECK OFF WHAT YOU WANT FOR CHRISTMAS AND LEAVE YOURMAGAZINE 
OPEN TO THIS PAGE . . . MAYBE YOUR OWN PERSONAL SANTA WILL SEE 
WHAT YOU WANT AND GET IT FOR YOU . . . 

4NB NOISE BLANKER for R4C 
34PNB NOISE BLANKER for TR4C 

17 DESK MIC for Drake l~ne  
W4 WATTMETER, 1.8-54 MHz 
M 4  WATTMETER, 20-200 MHz 

0 TR22C, portable FM Xcvr 

lfiiTFtiN-TEc, 
. . KR50 KEYER, dual paddle, memory . . 

17 . . KR2OA KEYER, self completing . . . . . . . 

. . . PLF PREAMP, FET, 2.54 MHz . . 

. . . PT XCVR PREAMP, wlswitching . . . . 

(FOB Oak Park) 
$ 65.00 
s100.00 

a- 
. . ARXPK, converts Ringo to Ranger . . . . . . . . $ 10.95 
. . . OSCAR TWIST, A144-20T, circular . . . $ 52.00 
. . . OSCAR TWIST, for UHF . . . . . . . . . . . $ 45.00 

R43HHT . . . HI BAND MOTRACS 

12VDC operable 
2 Frequency 
Narrow Band 
Less Aces 

IF SANTA DOESN'T TAKE THE HINT. . . 
SEE YOU AT SAROC 

I MONTHLY SPECIAL LIST AVAILABLE . . . SEND S.A.S.E. 

More Details? CHECK-OFF Page 142 decernber 1975 a 87 

WANTED: Good used FM & test equipment. No quantity too large or small. F~nders fee too. 

Q SPECTRONlCS INC. 
1009 G A R F I E L D  STREET 
OAK PARK, ILL. 60304 

(312) 848-6778 
T E L E X :  72:8310 

STORE HOURS: 
 on-Thurs 9:30-6:m, Fri. 9:30-800 

Sat. 9:30-3:W, Closed Sun. 6 Holidays. 
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What do you do with junk equipment? Have you ever discarded equipment that just 
didn't do the job it was intended to do? Hams are noted for not discarding obsolete and 
worn out equipment; it goes to the junk box or gets traded at flea markets for something of 
greater use. However, the day finally comes when it becomes necessary to relegate the 
totally useless equipment to the burn pile. 

A similar situation is presented to us in the Bible in the book of John 15: 1-6. As long as we 
are useful to our heavenly Father we will be upgraded to become less obsolete and more 
useful. If the worn out equipment and junk in our ham shack had the same advantage we 
have as mentioned in Acts 1631: ". . . Believe on the Lord Jesus Christ and thou shalt be 
saved. . .", the bum pile would not be necessay. "If anyone separates from me (Jesus), he 
is thrown away like a useless branch, withers and is gathered into a pile with all the others 
and burned." John 15:6. 

We have such a wonderful opportunity to be removed from the pile being readied for 
burning and put into service for God. "Sin pays its servants: the wage is death. But God 
'ves to those who serve him: His free gift is eternal life throu h Christ Jesus our Lord." 

Eom. 6:23 Don't find yourself on that bum pile when you ffave no need to be. Take 
advantage of this free gift now for we don't know what day the Lord is coming. Turn from 
your way and give yourself tc Jesus and receive this free gift. 

HAVE A ~ C Q S S Q ~  88risfmas WW 
AND BEST WISHES FOR AN ABUNDANT NEW YEAR , , ~ ~ ~ ~ ~ P , j ~ ' f ~ , " 2 ~  

Andy, Lee, Jane, Denny, Jan, Denny, Mary Jo and Clarissa 

500 MHZ SCALER 
MODULE 

ONLY 1 , 5 5  X 1.65 X ,4 INCHES 

F I T S  RIGHT INTO EXISTING EQUIPMENT 

HIGH S E N S I T I V I T Y :  35 nv. AT 500 MHZ. 

15 nv. nr 150 nnz. 

INPUT IMPEDANCE: 50 OHMS 

REQUIRES 12 TO 15 VDC AT 100 MA. nAx.  

TTL COMPATIBLE OUTPUT FIN/10 

OVERLOAD PROTECTED 

PS-b PRESCALER MODULE WIRED 8 TESTED 

$ 99.00 plus S.85 shippiml 

C a l i f ,  residents add 6% sales tax 

IIRITE FOR DATA ON ENTIRE LINE OF PRESCALEM 

LEVY ASSOeTAIEIC 

P.0. Box 961 TEMPL~ CITY. CA. 91780 

BUSINESS FOR SALE! 
INTERESTED IN TAKING OVER A 

SURPLUS MILITARY ELECTRONICS 
BUSINESS? 

Package includes loads of inventory, also 
contract with well-known manufacturer of 
military electronics. All of this plus good 
will built up over the years along with 
business contacts for only $20,000. - 
Terms are available. Mail your inquiry to 
Ham Radio Magazine, Box M, Greenville, 
N. H. 03048. 

RMS CORPORATION 
THE ELECTRONIC STORE 

675A GREAT ROAD (ROUTE 119) 
LIlTLETON, MASS. (617) 4864973 
ICOM MATRIC.KEYERS 
HUSTLER ANTENNA SPECIALISTS 
CONSIGNMENT EQUIP. LARSEN 
KLM RADIO PUBLICATIONS 
LARGE INV. COMPONENTS USED EQUIP. 

1495 to Rts. 119 Oroton Exlt 19 
2 rnllss on Right 

SEE US FOR 
KLM 'J 
MULTI-2000 
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$28.75 
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8 

WLLET ELECTRONICS 
I Z W Z ~ L . ~ ~ C L S  I 

P 0 BOX 1 4 6  
LAKE WORTH, FLORIOA 

man lCdl,IM.r ; 
3YQ 1 

r n C O O f  I 
CWEClORUONEYOmXR I 

e w * n  
8 DIOIT LCD CLOCK KIT: b.1- $16.95 I 
XTAL T I I C U U  KIT: Irr w r r r t  toll2 ,011 9.95 1 
ALUIINUW U S L :  .MAIwwmchd./rd I1lt.r 5.25 1 
STAINLESS STEEL *OU*IlNO , I 

a n r c r c r :  rpt.rr 1.30 j 
CO*CLClC YSTRUCTIONS: .itb dl.",., - I t 

CUARANTICD: m e w  barb' - 
RtCAlR AVAILABLL: 48hr urrlr. 

I 
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This New Unit meets the best spec of all: Its 
Low Price! The GTX-1 is NOT a "cheap" import. 
It IS identical to Genave's Land Mobile and Air- 
craft units for high quality and reliability. Com- 
pare performance to Motorola, GE, RCA or any 
other hand-helds that sell for $700 or more . . . 

HAND-HELD 

Transceiver 
IW CHECK THESE FEATURES: 

All Metal Case 
American Made 
Accepts standard plug-in 
crystals 
Features 10.7 MHz crystal 
filter 
Trimmer caps on TX and RX 
crystals 
3.5 watts output 
Battery holder accepts AA 
regular, alkaline or nicad cells 
Mini Handheld measures 

. 8" high x 2.625 wide 
x 1 .28lU deep 
Rubber ducky antenna, 
Wrist safety-carrying-strap 
included 
6 Channels 
Factory-direct to You 

Accessories Available: 

Nicad Battery Pack 

GTX-1 
2 Meter 6 channel GTX-IT 

Hand-Held with Built-In 

. 
'OR 

Charger lor GTX-1 battery pack (without encoder) Tone Encoder 

Leather carrying case $24995 $29995 
TE Ill Tone Encoder for auto (Reg. $299.95) (Reg. $349.95) 

HURRY! STILL TIME FOR 
CHRISTMAS DELIVERY. 

patch 

'SUAL IMMEDIA TE SERVICE 
'N A 1  L 0 THER GENA VE FACTORY- TO- YOU EQUIPMENT 

r 
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I C L I P O U T A N D O R D E R N O W  ---mW-D-= 1 THIS PAGE IS YOUR ORDER BLANK! I I 
I ORDER NOW AND SAVE! I 
I Specials at Unbeatable Prices I 

GENAVE, 4141 Kingman Dr., Indianapolis, IN 46226 (317+546-1111) I 
HEY, GENAVE! Thanks for the nice prices! Please send me: 1 
Operate Auto-Patch GTX-200-T special Price 

2-meter FM. 100 

824995 channels. 30 watts 
(~ncl 146.94 MHz) I GTX-200 
2-meter FM 100 NOW 

channels, 30 watts I was $299.95 $1 9 995 
(Incl 146 94 MHz) I 

GTX-loo , SPECIAL 1%-meter FM 100 
channels, 12 watts $ 

was $309.95 
(Incl 223 5 MHz) 

19gg5 
I I 4m- 

2 meter FM 
10 chaniels b *'$I 3gg5 

10 watts 

GTX-2 NOW 
2-meter FV 10 channels 

3oWmswass299.95 $1 8995 
(Incl 146 94 MHz) I GTX-600 SPECIAL NOW r 6-meter FM 100 
channels. 35 watts $19gg5 was $309.95 
(Incl 52 525 MHz) 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PSI-11 Battery P a d  (with charger) @ $1a9.95 $ 
@ $29.95 $ - - - - 

I 
I ARX-2 2-M Bare Antenna 

Lambda14 2-M Trunk Antenna @ $29 95 $ 
I 

1 TE-l Tone Encoder Pad @ $59.95 $ 

1 TE-II Tone Encoder Pad @ $49.95 $ 
I 

PSI-9 Port. Power Package (less batteries) @ $29.95 $ - 
@ $69.95 $-- --- 

I 
I PS-1 AC Power supply 
I and the following standard crystals @ $4.50 each: $ 

I 
Non-standard crystals @ $6.50 each: $ I 

1 (allow 8 weeks dellvery ) 

f o r  factory crystal ~nstallatron add $8.50 per transcerver Sub-Total: $ 
I 

1 IN residents add 4% sales tax: TOTAL: $ I I CA residents add 6% sales tax: (mlnlmum order $12 00) 1 
All orders shrpped post-pard wrthin contrnental U S. PHON 

I NAMF A M A T L u R  cAL- I 
1 ADDRESS CITY- - STATE & ZIP 

1 Payment by: Certified ChecklMoney Order Personal Check n C.O.D. Include 
I 

N o t e  Orders accornpanted by personal checks will requlre about two weeks to process Down. I 
1 20% Down Payment Enclosed. Charge Balance To: 
1 BankAmericard # - Expires 

I 
Master Charge # Expires - Interbank # 

I 
5 1 - D 1 PrlCeS and specifications subject to change without not~ce 1- - - - m - ""I 

NEMf 
For ChristmOs 

Del+ey 
I 

P GTX- I 

s~sc'al Prlcs $2 49 9 5 
GTX- I T 

Operate Auto Patch 

spmM Price $29995 
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Put your best fist forward. 
To be one of the infinitely adjustable to 
best fists on the every fist. Now it's back 
air, all you need is again, better than ever, 
a little practice and and available only 
the HAL 2550 from HAL. The 2550 
Keyer and its Keyer and the FYO 
precision-built Key make a great 
companion, the combination. 

FYO The Key. 2550 features a trig- & fist So forward, to put your send best to- 
gered clock pulse generator, day for a detailed 
sidetone monitor, iambic brochure on these 
keying and dot memory. two great products. 
There's an optional tailor- 
made ID too. HAL Communications Corp. 

Many amateurs remember Box 3 6 5  Urbana, Illinois 61801 
. the famous FYO Key, a key Telephone (217) 3 6 7 - 7 3 7 3  

,---------------------------------------- I 
I 

/ 
TOUCH- I I I 

I 
I 
I I I TONE I 

I 
I 
I 
I ENCODER j 
I 
1 i FEATURES: 

I 
I 
1 

I Crystal Controlled - Digitally Synthesized I 
I Tones. 
I Low Current Drain CMOS Logic 

I 
I 

r RFI Immune. I 
I 16-Button Tactile Feedback Keyboard. I 

I Will Interface to Transceivers Using Dynamic I 
I Microphones with Only Two Wires. 
I Provis~ons for Three Wire Interface Are I 

Provided. I 
I Gold.Plated Keyboard Contacts Provided for I 

Maximum Reliability. 
Operating Voltage Range 9-18VDC. 

I 
I 

I Size: 2.1" x 2.lP, x .2501' Without Case. I 

2.1" x 2.1" x .31Z1' With Case. 
I 
I 

I 2" Square Velcro Available for Convenient I 
I Mounting . Dashboard - Sun Visor - Radio - I 
I Etc. I 

I Touch-Tone Encoder ......................... 29.50 i0 
.......................................................... I Case 2.00 I 

........................................................... I Velcro .50 
I OHlO RESIDENTS ADD 4.5% SALES TAX i 
I SEND CHECK OR MONEY ORDER TO: I 

/ The Barber Corporation / 
I 
I P. 0. BOX 271 I 

I 
I 

I WAYNESVILLE. OHIO 45068 I 

I 513-897-2926 I 

I,--------------------------------------J 

2 METER CRYSTALS 
IN STOCK 

STANDARD ARRL REPEATER 
FOR THESE RADIOS ON 

FREQUENCIES: 

DRAKE - TR-22 
GENAVE 
ICOM/VHF ENGINEERING 
KEN/WILSON 
REGENCY HR-2A/HR-212 
HEATHKIT HW-202 
REGENCY HR-2B 
S.B.E. 
STANDARD 146/826 
STANDARD HORIZON 

Send for free frequency 
list and order blank to: 

KENSCO 
COMMUNICATIONS, INC. 

DEPT. 112 
BOX 469, QUINCY, MA. 02169 

PHONE: (617) 471-6427 



,. 
'4 

A 

RICKSON.... 
Back Again and Bigger and Better Than Ever! 

NEW, MORE CONVENIENT LOCATION: 
5935 N. MILWAUKEE AVENUE, CHICAGO 

NEW TELEPHONE: (312) 631-5181 
NEW HOURS: 9:30 - 9 Monday & Thursday 

O p ~ ~  MOR' 'HA$EE~ 
9:30 - 5:30 Tues., Wed. & Fri. 

HOURS B m ~  s~~~~~ 9 - 3 Saturday - 

I Fedmhq llata $ M m h :  Collins a Yaesu + 

Regency a Hy-Gain a Atlas a Motorola 
Mosely a Dentron a Swan a Data Signal 

PDua&eae'R~ll iraaydu(dotE h t k e y e w a :  
Standard a lcom a ASP Midland a TPL 
Larsen a Kenwood a Henry a Cushcraft 

E 
Call or Write for Our Low Prices 

ERICKSON COMMUNICATIONS, INC. 
5935 North Milwaukee Ave., Chicago, IL 60646 
(312) 631-5181 W e  Servlce What We Sell 

d 
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Announcing the first ham radio technical seminar 

M I C R O C O M P U T E R  INTERFACING 
AN INTRODUCTION TO INTERFACING, PR'OGRAMMING, AND APPLICATIONS 
For individuals who are interested in learning about microcomputers and how to get 
started in applying them to real-world situations. 

An all-day program including: 
1. What i s  a microprocessor? A Microcomputer? 7. Microcomputer software 

2. Where do microcomputers f i t? What are ap- 
a. As a replacement fo r  hardware 

propriate applications? b. Modular approaches 

3. Microcomputer interfacing 8. Microcomputer peripherals and I /O por t  
a. Bus structure implementat ion 
b. Control signals a. UARTS and communicat ions chips 

c. Data flow b. FlFOs and buffer storage 
c. PPI chips 

4. Microcomputer memory d. 1/0 port  chips 
a. Types of memory: RAM. ROM, and PROM 
b. ROM/RAM trade-offs 9. Microcomputer software development 

a. Machine language 
5. Microcomputer Input/Output b. Assembly language and editor/assemblers 

a. Device addressing 
b. Control o f  Input/Output 10. How do  I get started? 
c. Communicat ion with the outside world a. Equipment and mater ials 

6. Microcomputer interrupts and flags b. Texts 

a. Hardware vs software c. Costs: projections of t ime  and money 

b. Advantages and disadvantages of inter- 
rupt schemes 

c. T iming 
The four Bugbooks@ described on t he  opposite page wi l l  be furnished a t  no  extra 

charge t o  each student. 

Each presentation of th is  course wi l l  be taught by  one o f  the fol lowing instructors. 

David G. Larsen, WB4HYJ0 Mr. Jonathan A. Ti tus* 
Instructor. Department of Chemistry President, Nanotran Inc. 
Virginia Polytechnic Inst i tute & State University (M~crocomputer  consult ing f i rm) 

Dr. Peter R. Rony* 
General manager, Tychon, Inc. 

Professor. Department of Chemical Engineering Mr. Christopher Ti tus 
Virginia Polytechnic Inst i tute & State University Consultant 
*One of the authors of the Bugbook series 

Two dates and locations are  currently scheduled. For your convenience they have been planned to  
take place dur ing major Amateur Radio Conventions. 

January 9, 1976 January 24, 1976** 
SAROC Convention Tropical  Hamboree 

Hotel  Sahara Miami, Florida 
Lss Vegas, Nevada "Exact location t o  be announced 

To enroll send $50.00 (this fee includes over $35.00 worth of textbooks) with 
your name, address and telephone number to Ham Radio, Greenville, NH 03048. Be 
sure to indicate your choice of date and location. 

We suggest that you not delay as registration will be limited in all cases. Cancel- 
lation will be accepted up until one week prior to the Seminar. 

ham 
radio NH 03048 603-878-1441 
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,.Dd IypoJhBuq~! 
! MICROPROCESSORS ANYON 

a : Here are those fabulous BUGBOOKSB! Each book IS an excellent : 
: text plus complementary experlments des~gned to Introduce you ; 
! Into the excltlng new world of m~crocomputers. They start r~gh t  1 
; at the beginn~ng and give you everything you'll need to start ': : designing your own Interface systems. . . . . . Thls 1s the flrst good mlcroprocessor rnformatlon featuring : 

f hardware and experlments wlth actual wlrlng diagrams. 
. . 8 

j BUGBOOKS I and II 
. 

by Peter R Rony • 
D a v ~ d  G Larsen, WB4HYJ 

a . Sold as a set these two books outllne over 9 0  experlments deslgned = 
to  teach the reader all he will need to  know about TTL logic chlps to  

; use them In conjunction wlth mlcroprocessor systems. You'll learn about I : the baslc concepts of dlgltal electronics lncludlng gates, flip flops, latches, 
buses, decoders, multiplexers, demultiplexers, LED displays, RAM'S, ROM's 

t and much, much more. 
: Order 66-12 . Only $16.95 per set 
a 

by Peter R Rony 
: 

: BUGBOOK Ila D a v ~ d  G Larsen, WB4HYJ : : This volume will Introduce you t o  the fabulous UART chlp - that all -. 3 Important Interface between data terminals, etc., and your m~crocomputer. . 
: I t  also covers current loops, and the RS 232C Interface standard. Partlcu- : 
: larly recommend for any RTTY enthusiasts. . 

Order BB 2A 
t . . Only $4.95 : 

by Peter R Rony • i BUGBOOK Il l  Davld G Larsen, WB4HYJ : 
Jonathan A Titus . 

• Here 1s the book that puts ~t all together. Besldes havlng much 

i valuable text there are a serles of experlments In whlch the reader com 
pletely explores the 8080 chlp pln by p ~ n  and Introduces you to the \ 

: Mark 80 microcomputer, a unique eas~ly Interfaced system. I t  IS recom . 
f mended that you have the background of the BUGBOOKS I & I I  before : 

proceeding wlth BUGBOOK Ill. 9 • 
Order BB 3 Only $14.95 .* . . -.. .....*..... f 

d*' ........ : . 
Bugbook 111 Bugbook Ila : 
Only $14.95 Only $4 9 5  . . . All Four Volumes Just $35.00 postpald 

Z . . 
.* 

order today from ham radio, greenville, nh 03048 . 
*a. .. ...* **.-• ...... ".. *...b. ..*,, .... r ..*-.*.*-**..*.*.*' .* .... 
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NOSTALGIA RADIO EXCHANGE sponsored by the 
Southeast Amateur Radio Club. Cleveland. Ohio, 

flea open to  all. Object is  t o  have civil ized f un  i n  work- 
i ng  as many interest ing persons and old rigs with 
your interesting old r i g  (a Nostalgia Rig is any 
gear bui l t  since 1945 but  at  least ten years old - 

market an  advantage, but  not  required in the Exchange). 
Exchange period 19002, Sat.. Jan. 3 t o  05002 Sun.. 
Jan. 4, and 19002 Sun., Jan. 4 t o  05002 Mon., 
Jan. 5. Exchange your name, RST, state/fore~gn 
country, t ransmit ter type (homebrew use P.A. tube, - 1.e. "807"). The same station may be worked on * each mode on each band. No A.M. phone below 
28 MHz. CW cal l  CQ NX". phone cal l  CQ Ex- 
change". Suggested frequencies: 1810 and CW up  
70 kHz f rom low band edges; phone 3910. 7280. 
14280, 21380, 28580; Novice 3720, 7120, ,21120. 
28120. To score, add the numbers of d~f ferent  
transmitters, states, and countries for  each band. 
Mult ip ly by total  number of QSOs. Mult ip ly that RATES Non-commercial ads lo' per total  by Nostalgia Multiplier: total  years old o f  

word; commercial ads 35$? per word both your transmit ter and receiver (if transceiver, mul-  
payable in advance. N~ discounts or t ip ly  years old by 2). Different t ransmit ter and re- 

ceiver combinations may be used by one station: 
agency commissions allowed. figure score separately fo r  each and combine for  to- 

HAMFESTS Sponsored by 
ta l  score. Achievement Certif icates for  persons scor- 
ing  150,000 or  more plus Special Citations for unus. 

organizations receive one free Flea Market ual circumstances as determined by the committee 
(like working Antartica with an AT-!). Send logs. 

ad (subject t o  our editing). Repeat in- comments anecdotes, and legal s ~ z e d  SASE to  
sertions of hamfest ads pay the non- ~ 0 u t h e a s t ' ~ m a t e u r  Radio Club, C/O W8KAJ. 2386 

Queenston Road, Cleveland Heights, Ohio 44118. 
commercial rate. - 

COPY No special layout or arrange- Fzy $y',tr,ktN E ( l ~ ~ t r ~ ~ ~ ~ ~ ,  ~ ~ ~ ~ f ~ ~ ' , " , ~ ~ $  
ments available. Material should be type- - 

FOR SALE Harnmarlund HQ145X Receiver, l ike new written or clearly printed and must in- - CB Transceiver - D.104 - other mikes 

clude ful l  name and address. We reserve and electronic equipment. Any reasonable offer. 
the right to reject unsuitable copy. H~,.,, ypjF2an Leeb, 458 Dunster. West Hampstead. N. Y. - 
Radio can not check out each advertiser ROCHESTER HAMFEST 1976 is Saturday, May 22. 

Your name added to  ma111n.g l ~ s t  or  ~ n f o r m a t ~ o n  - and thus be held write: Rochester Hamfest, Box 1388, Rochester. 
claims made. Liability for correctness of N. Y. 14603. - 
material limited to  corrected ad in  next ~ ~ ~ u ~ : ~ $ $ v \ ~ & ~ ~ ~ ,  g ~ ~ ~ 3 $ , " / . ~ ~ < a ~ " s ; . ~ ~ , " ;  
available issue. URR. R-274/FRR, TS-382/U, ALR-5. Thousands more 

available. Send 50+ (coin) f o r  22-page catalog. 
DEADLINE 15th of second preced- W3IHD. 7218 Roanne Drive, Washington, D.C. 20021. 

ing month. 
- 

CONTESTERS: Announcing the W7BBX program- 
SEND MATERIAL TO: Flea Market, mable contest keyer - four  512-bit memories, pad. 

d le  programming, no.fail power supply, high r f  
Ham Radio, Greenville, N. H. 03048. immunity,  designed for  smooth synchronous opera. 

tion, 10-60 wpm. SASE to  HFB Enterprises, 12002 
Cheviot Dr., Herndon, Virginia 22070. 

THE BIG LIST. Get the largest l ist ing o f  used Ham 
Gear ever compiled. 20C SASE to: Buyers & Sellers 
BIG LIST, Box 73, Boston, Mass. 02215. 

RTTY - Model 32 ASR - $300.00. Model 33 ASR - 
$600.00. Both like new and working perfectly. Can 
arrange shipping. K3HJV. Tony, 312-349-9002. 

- - 
TIARA (Tokyo Amateur Radio Assoc.) is  now offer- 
ing  an award known as the WATT Award, or  Worked 
Al l  The TIARA, beginning i n  August 1975. Require- 
ments are t o  have worked ten TIARA members 
within one year, five of which must  be foreigners. 
Submit QSLs and 500 Yen to  JAIADN, Fred N. 
Ihara, c/o CQ Magazine, t o  receive the award. To 
receive a l ist  of callsigns t o  look for, submit a 
stamped self-addressed envelope to  TIARA, 22-5 
Oyama.cho, Shibuya-ku, Tokyo 151. 

HOMEBREWERS: Stamp brings l ist  of high qual i ty 
components. CPO Surplus. Box 189. Braintree. 
Mass. 02184. - 
TWO PLASTIC HOLDERS f rame and display 40 QSL's 
f o r  $1.00, or  7 holders enhance 140 cards for  $3.00. 
Guaranteed & prepaid, TEPABCO, Box 198H. Gal- 
latin, Tennessee 37066. 

CANADIAN JUMBO SURPLUS and Parts Catalogs. 
Bargains Galore. Send $1. ETCO.HR. Box 741, Mon- 
treal "A" H3c 2V2. - 
MERRY XMAS and HAPPY NEW YEAR f rom W0CVU. 
On the a i r  since 1913. The World's Finest Hobby. 

CLEGG FM-276 - , (146-147) duplex modification. 
Mobilok, Hustler galn ant. w ~ t h  trunk deck mount. 
Excellent condition. $255.00. WA2AOT/6 Allan Rabi. 
nowitz, P. 0. Box 3984. Thousand Oaks. Ca. 91359. 

- 
SAROC ELEVENTH NATIONAL CONVENTION - 
Hotel Sahara Space Center. Las Vegas. Nevada. 
January 8.11. 1976. ADVANCE REGISTRATION. 
$12.00 Der Derson includes: Advance and regular 
registration tickets; Option t o  purchase u p  t o  ten 
additional t ickets for main  prize drawing @$2.00 
each; Admission t o  Friday social hour  hosted by  
T.P.L. Communications and Tri.Ex Tower Corp.. 
with SAROC, adults only; Admission t o  exhibit 
area and technical sessions; Admission t o  Saturday 
cocial hour, hosted by Ham Radio Magazine with 
SAROC, adults only; Hotel  Sahara Safar i  Brunch for  
Sunday; Accommodations reservations card for 
SAROC special room rate a t  Hotel Sahara @$17.00 
or  Thunderbird Hotel  @$14.00 per night, plus room 
tax, single or  double occupancy; Tax and gratui ty 
on all i tems listed except hotel room tax. ADVANCE 
REGISTRATION, with Midnight Show, $22.00 per 
person includes all i tems above plus Hotel Sahara's 
Midnight Show, with two dr inks i n  Hotel Sahara 
Congo Show Room. ADVANCE REGISTRATION: wlth 
Dinner Show, $29.00 per person includes al l  i tems 
listed above plus Hotel Sahara's Dinner Show, 
Prime Rib (no drinks) i n  Hotel Sahara Congo Show 
Room. Advance registrations accepted ~f rece~ved 
in SAROC P. 0. Box on or before January 1, 1976. 
Full refund on advance reg~s t ra t~on  (after conven. 
t ion is over) if wr i t ten request is received in SAROC 
P. 0 .  Box on or  before January 8. Regular registra- 
t ions wi l l  be accepted at the door for  an additional 
$2.00 each. so why not send your registration now. 
Special SAROC Hotel Sahara modified Safari pack- 
age via most scheduled airl ines sewing Las Vegas 
f rom selected pr incipal  cities. Write for  details. 
SAROC. P. 0. Box 945, Boulder City, NV 89005. - 
TELL YOUR FRIENDS about H a m  Radio Magazine. 
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PORTA-PAK the accessory that makes your mobile 
really portable. $59.95 and $39.95.. Dealer inquiries 
invited. P. 0. Box 67. Somers. Wlsc. 53171. SLEP ELECTRONICS COMPANY 

IS NOW SHIPPING 
ATLAS ATLAS ATLAS 

NEW IN FACTORY SEALED CARTONS 
MODEL 210X 80 THRU 10 METERS 5649.00 
MODEL 215x1 160 ThRU 15 METERS 649 00 
AR.22KS AC CONSOLE 139 00 
ACCESSORIES 
PLUG IN MOBILE MOUNTING BRACKET COMPLETE 
WlTH OC CABLE, CIRCUIT BREAKER AN0 HARDWARE, 
MODEL DMK 44.00 
DC BATTERY CABLE RECOMMENDED IF PLUG-IN 
MOUNT IS NOT USED 1 MODEL OCC 12 00 
MOBILE BRACKET KIT USEFUL FOR MOBILE INSTALLA- 
TION IF PLUG-IN MOUNT IS NOT USEO - MODEL 
MBK 6 00 
MOBILE ANTENNA MATCHING TRANSFORMER - MODEL 
MT-1 24 00 
CRYSTAL OSCILLATOR 10 CRYSTAL POSITIONS VER- 
NIER CONTROL, VFO 'CRYSTAL SELECTOR SWI~CH - 
MODEL 10X 55 00 
NOISE BLANKER CONVERSION KIT MODEL PC-120 48 00 
VOX CONVERSION KIT FOR AC CONSOLE - MODEL 
VX-5 45 00 . TOP TRADES GIVEN ON ATLAS EQUIPMENT 
CUSHCRAFT ANTENNAS 
A147.4 146-148MHZ 4EL BEAM 14 50 
A147-11 146.148MHZ l lEL  BEA 23 95 
A147-22 146-148MHZ 22EL BEAM 68 50 
AFM-4C J-POLE 144-148FvlHZ 52 50 
ARX-2 RING0 RANGER 135-170MHZ 26 50 
ARX-2K CONVERTS AR.2 RING0 TO ARX-2 RING0 
RANGER 10 95 
ARX-220 RING0 RANGER 220-225MHZ 26 50 
ARX-450 RING0 RANGER 435-450MHZ 26 50 
We pay sh~pp~ng vla UPS or best way. Satisfact~on 
Guaranteed N C. res~dents add 4% sales tax We ac. 
ccpt Master Charge 

l L E P  E L E C T R O N x C m  
P 0 BOX 100, HIGHWAY 441, OEPT HR 

- 
WYOMING RANCH LAND. Wild horses, antelope. 
deer. elk. 10 acres $30 down. $30 month. FREE 
Maps - Photos - Info. Owner - K6ICS. Mike Gauthier, 
9550 Gallatin. Downey, CA. 90240. 

OTTO, NORTH CAROLINA 28763 

GLOWaINeTHE 
DARKWTT" PADS 

GUARANTEED RF PROOF 

ADJ LEVEL CONTROL 6 IbVDCW15 rnAmax 
XTAL CONTROLLED DIGITAL CMOS 

TEK SERIES TEK.165 

158"x208"  

CLUB DISCOUNT 
ON 10 OR MORE 

SINGLE UNIT ABS CASE - FALSE TONE PROOF 
SCHEMATICS FOR 3 WIRE HOOKUP ON REQUEST 

SPECIFY POS OR NEG GROUND 

(Quantity & OEM prices on appllcatlon) 
1714) 627  4287 ,714, 627  1753 '-1 

MONEY BACK GUARANTEE 
SEND CHECK or M 0 ICA RESIDENTS ADDS% TAX) 

WlTH MAKE & MODEL OF TRANSMITTER TO 

ELECTROGRAFIX cHIE C863:t::09 

JAPANESE TRANSISTORS - All Transistors original 
factory made. Over 500 types available. Write for 
free catalog. West Pacific Electronics. P. 0. Box 
25837. W. Los Angeles, CA 90025. 

I 

NEED A NICE FAT TAX DEDUCTION? Tulsa 76 
R&R Civil Air Patrol squadron needs radio equip- 
ment for  search and rescue and Cadet training 
operations. Items most urgently needed ~nc lude 
75M SSB, CB (nonsynthesized), VHF-aircraft, and 
2M FM gear. Also mlsc. parts and test equipment 
and what.have-you. Send descriptions and value to: 
Comm Officer. P. 0. Box 4198. Tulsa, Ok. 74104. - 
NEW HOLIDAY BOOK CATALOG available free from 
Ham Radio. Send postcard today to  request your 
free copy. Ham Radio. Greenville. NH 03048. 

TRAVEL-PAK QSL KIT - Send cal l  and 25C; re- 
ceive your cal l  sample k i t  in return. Samco. Box 
203. Wvnantskill. N. Y. 12198. - -. . - 
VERY i?;ter-ad-lngl Next 4 b ig  issues $ 1. "The Ham 
Trader. Sycamore I L  60178 - 
MODERN 60 MIN. CODE CASSFITES. N w i c e  0.5 
wpm. Progressive 5-13 wpm. General 13-15 wpm, 
Extra 20-22 wpm. $3 each, 4/$10. Royal. Box 2174. 
Sandusky. Ohio 44870. - 
QRP TRANSMATCH fo,r HW7, Tan-Tec, and others. 
Send stamp for  de ta~ ls  to  Peter Meacham Asso. 
ciates. 19 Loretta Road. Waltham. Mass. 02154. 

R-388 RECEIVER. $200. AN/USM-159 frequency 
meter solid state, battery powered, 125 kHz to  1 
ghz. $150. Boonton 101 GDO. 300.1000 MHz. $45. 
AN/TRM.3 AM/Sweep Generator. 15-400 MHz. PIS- 
ton attenuator, metered output. CRT display, mark- 
ers, all accessories. $250. Manuals Included. J im 
Walter. 2697 Nickel. San Pablo, Ca. 94806. - 
SOCIETY OF WIRELESS PIONEERS offers Life Mem- 
bership to  active and former C.W. operators on 
comm'l.. military. gov't.. etc. wireless/radio cir. 
cuits. Contact: Society of Wireless Pioneers. Dept. 
H. P. 0. Box 530. Santa Rosa. California 95402. 

SELL GONSET 9lOA-SSB .6M transceiver - AC and 
DC power suppl~es. Orlglnal cartons, manuals. I n  
storage last f ~ v e  W2PKZ. P. 0. Box 47. 
Larchmont. N. Y. Best offer. - 
DRILLS - Carbide and high speed steel for PC 
work. Send SASE. Bob's Electronic Repair. Box 393, 
Bay City. MI  48706. - 
STOLEN. ,on October 3, 1975 a two meter trans- 
cetver (Slrnpson "Model A" with serial number 
44475) f rom my  car. L. Fred Towers. 2253 Poates 
Drive. Richmond. Virginia 23228. - 
PC's Send large S.A.S.E. for list. Semtronics. Rt. 
33. 'Box 1. Bellaire, Ohio 43906. 

TUBES - Motorola Disoatcher - Hard t o  find 
types - tested - CK6397 $2 and IAD4 $1. M. J. 
Moss. W4UXJ. Box 28601, Atlanta, Ga. 30328. - 
OSCAR SLIDES, set of 5. $1.25. Launch and space. 
craft. Proceeds AMSAT. K6PGX. P. 0. Box 463. 
Pasadena. CA 91102. 

WANTFD. 1.t. 5th. 6th and 8th editions of ARRL . . . . . . . - - . - - . . - . 
Radlo Amateur's H&dbook . -~ave  many early Hand- 
hooks and publications for  sale o r  trade. Send 
SASE for Ilst. J I ~  Flsk. WIDTY. Greenville. NH 03048 

RECONDITIONED TEST EQUIPMENT for  sale. Cat. 
alog f.50. Walter. 2697 Nickel. San Pablo, Ca. 94806. 

WANTED: Motorola HT-220 Ornni o r  HT-200 (any 
model). D. W. Kelly, 100 Sylvan Court. Alexandria. 
Va. 22304 
QSL'S - 'BROWNIE wT- 30358 Lehigh. Allen. 
town. Pa. 18103. Samples with cut catalog 35t.  
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MOBILE IGNITION SHIELDING provides more 
range with no noise. Available most  engines i n  FREE DATA SHEETS 

assembled or ki t  forms, plus many other suppres. WlTH EVERY ITEM 
sion accessories. Free I~ tera ture .  Estes Engineering, 749 IC WlTH 
930 Marine Dr., Port  Angeles, WA. 98362. EVERY $10 ORDER* 

FREE Catalog. LEDS, Microphones, Headsets. IC's, 
Relays. Ultrasonic Devices, Precision Tr immer Ca- 
pac~tors ,  Unique Components. Low Prices! Chaney's, 
Box 15431, Lakewood, Colo. 80215. 

WANTED: R-390A parts. W6ME. 4178 Chasin Street, 
Oceanside, Ca. 92054. 

COMPUTER HOBBYISTS! Bargain hunt  or sell via 
OwLine. 18 issues/year - $3.75. Free sample issue 
from: On-Line. 24695 Santa Cruz Hwy.. Los 
$atos, CA 95030. - 

HAM BUY LINES" Send name and address for  
Literature. Vito lacopelli. 1720 77 St., Brooklyn, 
New York 11214. -- 
lOOOV 1 AMP DIODES 10/$1.00. Many other elec- 
trontc parts ava~lable. Free catalog. NuData Elec- 
tronlcs, Dept. D, 104 N. Emerson St., Mt. Pros- 
pect, I L  60056. - 
NEW CANADIAN MAGAZINE. "Electronics Work 
Shop". $5.00 yearly, sample $1.00. ETCOB. Box 
741, Montreal, H3C 2V2. - 
NCX-SMKII, NCX-A, NCX-D; $350. SWAN-250, 117xc; 
$300. SX-IOlMKIII :  $130. HQ-110; $100. Heath TX-1; 
80. Polycomm PC-6; $60. Offer/haggle. WB6KXL, 
Paul Hansen, 4924 Hansen Dr., Santa Rosa. CA. 
95405. Ph. (707) 539-8538. 

DO-IT-URSELF DXPEDlTlON - Stay a t  ZF lSB - 
Cayman Is. Vertical antenna and Caribbean a t  your 
doorstep. Diving/f ishing i f  band folds. Write Spanish 
Bay Reef Resort, Box 800K, Grand Cayman, B. W. I. - 
WE PAY 10% ABOVE on any cash, or t rade in 
deal on any of your equipment. We also pay ship- 
ping. We are buyers not  talkers. For details wri te 
Ocean Electronics Co.. P. 0 .  Box 103, Rockville 
Centre, New York 11570. - 
FERRITE BEADS: Ferroxcube beads w/speclfication 
and application sheet - 10 @ $1.00 postpaid. In- 
cludes latest catalog. CPO Surplus. Box 189, 
Braintree. Mass. 02184. 

TELEPHONE technology books, publicatjons: 25,000 
pages $25.00. General electronics Information: 
100,000 pages $49.95: 10,000 $9.95. Free s h i ~ p i n g .  
New. used. Svstems. Box 46156. Seattle. Wa. 98146. - 
COLLINS; 30s-1  i n  excellent operat ing and physical 
condx for  Bendix R-1051B/E receiver. Sid Sidrnan, 
3571 Gresham Court. Pleasanton, Calif. 94566. 

STOLEN RADIO EQUIPMENT. Regency 2 meter 
transceiver, Model HR2MS Transcan, serial No. 
11-01590 (looks like police scanner). Stolen, eve- 
n ing of 25 September 1975 f rom automob~le  of 
Jerry Haberer, WA0WSY. Has fol lowing crystals 
installed: 94-94, 91-31. 28-88, 22-82, 16-76. 52.52, 
64 Rec. This set was modified for  Touch Tone with 
RCA phono jack installed on back panel. Any in- 
formation please not i fy any law enforcement agency 
or: Jerry Haberer. WADWSY, 7165 Tilden Ave.. 
Colorado Springs. Colo. 80911. 303-392.7518. - 
ENGRAVED RADIO LICENSE. Exact reproduction i n  
solid brass. Permanent identification. Send good 
Xerox copy, with $5.00. t o  Metal Art  Graphics, 1136 
Potomac Ave.. Hagerstown, Md. 21740. 

REDUCE YOUR PROJECT COSTS 
MONEY-BACK GUARANTEE 
24-HOUR SHIPMENT 
A L L  TESTED A N D  GUARANTEED 

TRANSISTORS (NPNI: 
2N3563 TYPE RF Amp 8 Ox to 1 GHz lpl.2N9181 6lSl W 
2N3P5 TYPE Gen. Puroara HI& Gem (T0~921106I 6lSl.W 
213567 TYPE ~ i ~ h - ~ u r k n t  ~Gp~ifiarlsw 500 m~ ~ISI.W 
2N3866 TYPE RF Poww Amp 1.5 W 6450 MHz $1.50 
213903 TYPE GP Amp 8 Sw to l W  mA and 30 MHz 61Sl.W 
213919 TYPE RF Power Amp 1025 WP3.30 MHz S3.W 
214274 TYPE UltmHigh Spwd Switch 12111 4lSl.W 
MPS6515 TYPE High-Gain Amplifia ~ F E  250 31Sl.W 
Aaort. NPN GPTYPES, e.p 2N3694.2N3903, ab. 115) $2.00 
213638 TYPE (PNPJ GP Amp & Sw to 300 mA 4ISl.W 
2N4249 TYPE (PNPI LowNo~ra Amp 1pA to 50mA 4lSl.W 
FErs: 
NUANNEL (LOW-NOISE) 
214091 TYPE RF Amo &Switch (TO~l81106l 3lSl.W 
214416 TYPE R F  ~mbl,fosr to 450 MHz (TO.721 2lSl.W 
215163 TYPE Gsn Purpose Amp 8 Sw (TO 1061 3/$1 W 
215486 TYPE R F  Amo to 450 MHz (olemc 2144161 2/$1.00 
EIOOTYPE Low~ort~udio ~mplifia; 4151.00 
ITE4868 TYPE Ultra.Low Noira Audio Amp 2R1.00 
TIS74 TYPE High-Spwd Switch 40R 3lSl.W 
Aaort. R F  & GP FET's. 6.9. 215163, MPFIOZ, etc. (81 $2.04 
P-CHANNEL: 
214360 TYPE Gan. Purpora Amp & Sw (TO-1061 3/51 .OO 
El75TYPE Higibspaed Switch 125RITO-106) 3/51 .OO 

DECEMBER SPECIALS: 
IN4154 DIODE 30 VIlOmA-lNS14axcept 30 V 25/$1.00 
212222 NPN TRANSISTOR GP Amp & Switch 5ltl.00 
2N2907 PNP TRANSISTOR GP Amp 8 Switch 5/$1.00 
2N3553 RF Pomr Amp 5 W @ 150 MHz. 10 W @ 50 MHz $2.00 
2N39W NPN TRANSISTOR GP Amp 8 Switch 51S1.00 
2N3906 PNP TRANSISTOR GP Amp 8 Switch 5lSl.00 
215108 RF Power Amp 2 W B450.1 W @ 1 GHz $2.50 
El01 N-CHANNEL FET Low Currant. Low Vp AmpISw 3/$1.00 
MPFIOZ N.CHANNEL FET RF Amp200 MHz 3/$1.00 
YO T 1AVOLT. REG..Specify 5.6. 12. 15 or 24 V.W/CkO $1.75 
556 DUAL 555 TIMER lflssc to 1 hour ID!?) $1.00 
8038 WAVE FORM GENERATOR 'L n /\Wave WICkU $4.50 
115316 DIGITAL CLOCK-SnoozaIAlarmTTimsr 

Hn, Minr. Sacs. 4 or 6 Digit-With SpacslSchomaticr $5.50 
LINEAR IC'r: 
308 Micro-Pomr Op Amp (TO.51MINI-DIP) $1.00 
309 K Voltage Regulator 5 V @ 1 A (TO-3) $1.50 
324 Oued 741 Op Amp. Compensated (DIP1 $1.75 
380 2-5 Watt Audio Amplifier 34 dB IDIPJ $1.29 
555 Timer 1 p-l hr. NE555, LM555, atc. IMINI~OIPI S .65 
709 Popular Op Amp (OIPITO-51 5 .29 
723 Voltapa Ragulator 3.30 V @ 1.250mA IOIPITO-5) S .58 
739 Dual Low-Noim Aud~o PreampIOp Amp (DIP1 S1.W 
1458 OuJ 741 Op Amp (MINI-OIPI $ .65 
741 Fraq. Comp. OP AMP (OIP/TO-5/MINI-OIP) 3/51 .OO 
DIODES: ~ - 

ZENERS-Spac~fy Vo1t.w 3 3. 3 9.4 3. 5 1. 6 8. 8 2 4OOmW 4lS1 00 
9 1. 10. 12.15.18. 22. 24.27 or 33V i:lOhl 1 Watt 3\51 00 

lN36OOTYPE H~.%md Sw 75 VIM0 mA 61S1 .W 
113893TYPE RECTIFIER Stud Mount400 V/12 A 2El.W 
IN914 a lN4148TYPE Gen Purp IWVIlOmA 15lS1.00 
05 VARACTOR 550 W Output@ 30 250 MHz. 7 70 pF $5 00 
F 7  VARACTOR 1 3 W Outoul@ 100 500 MHz. 530pF $1 W - .MAIL NOW, FREE DATA SHEETS rurplbed ~ 8 t h  every ltsm from thtr 

WANTED: R389 VLF receiver' K2GWr loo Webb Ave., ad FREE ON REQUEST-749 Dusl Op Amp ($1 W valve1 ~ 8 t h  wary 
Ocean Grove. N. J. 07756. order al $10 or more, postmarked prmr lo  1/30/76 

TVI with the Rzw Pass Filter, For bra. 
ORDER TODAY-All ltemr subject to proor .ale and prlcer rubjsct to 

chure write: Taylor Communications Manufacturing 
cbnm wtthout noflce. Al l  llems are new rurp(us parts - 100% fvnc 

company, BOX 126. Aginccurt. Ontario. Canada. *f:: E P k R E E  CATALOG oftsrlng hundreds vmlconductoo not 
MIS 384. - llrted here. Send 10Q stamp 
FOR SALE: MOTOROLA HT-220 Handie Talkie com- TERMS. AII ordeo must be prepstd we pay ports*. S1.W hsndllnp 
plete and PT-400 less antenna. Both set-up on charm on orders under $10. Cald. rnndena .dd 6% sales tax Fors lq  
153.050 transmit  and 161.700 receive. Make offer. d e n -  sddpmtage.CODordarr -adds1 Wsew~cechargs. 
Jerrv Keelin. 1311 N. Madden, Shamrock, Texas 
79079. - 
TELETYPE EQUIPMENT FOR SALE for  beginners 
and experienced operators. RTTY machines, parts, 
supplies. Special beginners package consists of 
Model 15 page pr inter and TH5-TG demodulator. BOX 4181 BC, WOODSIDE, CA 94062 
$125.00. At lant ic Surplus Sales, 3730 Naut i lus Ave., 
Brooklyn, N. Y. 11224. Tel: (212) 372-0349. Tel. (415) 851-0455 
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COUNTER PREAMP with 20dB gain and 
proximity probe measures oscillator 
frequency without actually touching circuit 
components, does not pull oscillators off 
frequency. Battery powered by 3 pencells 
BNC connectors. With probe, less batt., ppd 
USA. Foreign add $5.00. 

VHF Preamp, 100 KHz to 200 MHz $35.00 
UHF Preamp, 1 MHz to 500 MHz $49.00 Y 
6742-C Tampa Ave. Reseda, Ca. 91335 

(213) 342-2714 
L 

Aha, the SECRET of PC Board 
success finally revealed. A perfectly 
balanced lighting tool combining 
magnification with cool fluorescence. 
Excellent for fine detail, component 
assembly, etc. Lens is precision 
ground and polished. 

Regularly $67.00. Now, over 30% 
discount (only $46.00) to all li- 
censed Hams, verified in Callbook. 
Uses T-9 bulb (not supplied ). 

Include $3.00 U.S. postage, or $4.00 in 
Canada. $5.00 elsewhere. California Res- 
idents include 6% sales tax. 
Or send stamped envelope for free bro- 
chure of other incandescent or fluorescent 
lamps suitable for all engineers, archi- 
tects, students, etc. 
blastercharge and RankAmen'card accepted 

DID ENTERPRISES 
DEPT. A. P.O. BOX 7776 

S A N  FRANCISCO. CA 94119 

ELECTRONIC DISTRIBUTORS your 
Tower and Antenna Headquarters has 
the complete Cushcraft line in stock. 

f 

Cushcraft's popular 11 ele- 
ment vaai - Model 147-11. - - 
This untt, a descendant of an 
industry standard, has been cut 

for FM and vertical polarization. 
Boom - 144" 
Longest El. . 40" 
Gain - 13.2 dB 
F/B Ratio - 28 dB s- -- 
Freq. a 146-148 MHz 

Rlngo Ranger from Cushcraft-, 
the one e~ghth wave phasing stub 
and three half waves In phase con- 
centrate your signal at the hori- 
zon for super signal strength1 
Model ARX-2: 100 watts, 137.160 
MHz. 

Call, write, w come In today to discuss 
the optlrnum antenm for your station., 

ELECTRONIC DISTRIBUTORS, INC, 
1960 Peck Muskegon, MI  49441 
Tel: 616-726-3196 TELEX: 22-841 1 

f 
Decemher 1 9 3  

Dear Customer, 

1975 has been one very busy year for us. 
Naturally, we are continually looking for 

bigger and better values to offer. Mix that 
effort in with moving our business to a 
new location and completely reorganizing 
our stock and you have an idea of why 
there have been some delays in serving 
you. Please accept our sincere thanks for 
bearing with us during this transient period. 
Now we're squared away and it's back to 
business. Try us. You'll be glad you did. 

Merry Christmas and a Happy New Year! 
Yours truly, 
Gene Korpela 

Buon Nutole 

loveux Noel 

m. dnnhenkec 
electronic specialties-BOX 353, IRWIN, PA 15642 
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Zfor ttttfo gnu is horn this hay, in the 
tity of nauis a Baoiaur, which is Qlhrist 
thp Eorh* 
,,,Anh the ehepherhs returneh, glorifg- 
ing anh praising @oh far all the things 
that tlteu hah hearh anh spen, as it was 

I NOW - PROGRAMMABLE I 825129 
MEMORY 

1024 b i t  ROM(256x4 PROM) 
-access t ime 50 NS 
-Power d i s s i p a t i o n  .5 MWfBIT 
- T r i - s t a t e  output  
- F i e l d  prlgramnable 
-16 p i n  D I P  

Each 15.00 8 f o r  534.95 

ELECTRONIC KEYER 
C O M P L E T E  K I T  

O N L Y  $59.95 ppd. 
A S S E M B L E D  $79.50 ppd. 

213565 NPN TO-106 
30v Beta 150 min. 
500 nn*. 

Each 1.15 
10 pak $1.00 

FEATURES:  Dot a n d  D a s h  M e m o r y ,  T w o  Inde- 
p e n d e n t  256 B i t  M e m o r i e s ,  K e y s  up t o  -150V. 
S e l f  C o m p l e t i n g  Char. 6 t o  60 W P M ,  I a m b i c  

I Key ing .  D o e s  n o t  I n c l u d e  padd le .  

DIP RC NETWORKS 
14 and 16 pi,)  IC packages containing -~ 1 p r e c i s i o n  NO SCHEMATICS r e s i s t o r s  AVAILABLE and capac i tors .  

Sample i n d i c a t e s  most con ta i n  10 t o  
15R and 1 o r  2C. 

Assortment o f  15 $1.00 

3 
VOLTAGE REGULATORS TO-3 

1 H l v '~51TlV l  1 &VP +:I ,.:,TIYE 
S C H  10 PAK EACH 10 PAK 

LM 3091: SV $1.25 $10.00 Ln 320 5V 51.95 517.50 
7806 6V 1.50 13.00 LM 320 5.2V 1.95 17.50 
7812 12V 1.95 17.50 LM 320 12V 1.95 17.50 
7815 15V 1.95 17.50 LM 320 15V 1.95 17.50 
7824 24V. 2.25 20.00 

YEAR-END SALE! 
' l i t h  n 5 7 1  nrendid  o rde r  w p ' l l  i n c l ude  a 
CT5191 4- funct ion.  17 d i n i t  c a l c u l a t o r  It 
w i t h  data. 

A l l  merchandise i s  new unused surp lus  SEND FOR 
and 1s so ld  on a money back guarantee. 
F i v e  d o l l a r  minimum order .  Free f i r s t  FREE FLYER 
c lass  po i t age  on a l l  o rders .  Ca l i f o r -  
n i a  r es i den t s  p lease add sa les tax .  

u r i t e  t o :  ~ ~ & w m ~ ~ B P :  
P . , ' .  I n r  41'7°  Sacramrnto. CA Q5R41 

NEW ENGLAND DIGITAL ELECTRONICS 
B O X  684 K E N M O R E  S T A T I O N  

BOSTON,  MA.  02215 
I 1 

50 O H M  RF OUTPUT IMPEDANCE 
8x MULTIPLICATION FACTOR 
NARROW BAND FM f 5 KHz 
RUGGED BALANCED EMITTER OUTPUT 
TRANSISTOR 
SIZE 3%" L X 1%" W X 1" H 
TESTED & FULLY ASSEMBLED 

$32 95 or~ce Includes all pcrtage fees 
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SEE OUR AD IN THE FLEA MARKET - PAGE 99 FOR COMPLETE DETAILS 1 
SAROC 

[ Box 945, Boulder City, Nev. 89005 ] 



a NEW antenna principle 
PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT W0MBH - K0AST - KBVRM 

B E A M  
A N T E N N A  

only 27 inches h i  
by 22 inches w i g  

7 1--- A COMPLETEL Y NEW ANTENNA 
Here is  a n  ultra compact beam antenna which can be tuned 
t o  any frequency between 7.0 and 14.5 MHz. Weighing only 
18 Ibs. th is  antenna may  n o t  outperform a fu l l  sized 
beam bu t  it sure wil l  give you your share o f  DX and state- 
side contacts. Will handle 1 KW over a 100  kHz bandwidth. 

Fully weather proof Hi-Q, attenuates harmon~cs  
Mounts e a s ~ l y  on  TV rnas t~ng  . Comes assembled & tested 
F~gure  8 pattern KITS 10-40 $74.50 

LITTLE GIANT MODEL 100X100040 $149.50 
Other models available for 10, 15 & 20 meters Add $3 trans. 

Little Giant Antenna Labs, Box 245, Vaughnsville, Ohio 45893 
Subs~dlary "Apollo Products" V~llage.Tw!g Co 

419-646-3495 

10 CHANNEL SCANNER 
For All Regency HR series 2. 2A, & 2 8  

MT-15, MT-25, & AQUAFONE Transceiver 

FEATURES: 
Selectable Priority Channel 
(Selected By Channel Selector Switch) . 10 Second Delay Before Scan Resumes After Transmit . 2 Second Delay Before Scan Resumes After Signal Loss . Plugs Into Existing Cryslal Sakels. Simple 5 Wire 
Hook-Up Without Major Modification To Radio . Shple Modification For Selective Channel Bypass . O~tioMl Digital Channel Dis~lav 

SCANN 1OB ;O Channel Scanner $52.50 
(Wired Only) 

DlOB Digital Channel Display $21.75 
(Wired Only) 

................................... NET PRICE FOR BOTH $74.25 
HR.2B With Both Installed .............................. $299.99 
61-HR2.3 Crystal Deck (6 more FQ's in HR2, 

HR-LA) ..................... Kit  $11.50, Wired $15.50 
HF 144 U MOSFET Preamp 

Kit $11.95. Wlred $17.95 

----------.-------_---------------------,  
I 

i YOUR BEST BUY IN KITS 1 
I Freq. Counte r  K i t  - 0-300 MHz $99.00 1 
I Freq. C o u n t e r  Kit  - 0-500 MHz $139.00 f 
I B a s i c  C lock  Kit  - full 6 dig~t $17.95 : i Ca lcu la to r  Kit, 9 f u n c t ~ o n ,  8 d ~ g ~ t  I I 

I r e a d o u t  - with memory $17.95 1 
I Electronic Dice G a m e  Kit  $10.95 1 1 Function Generator Kit $10.95 I 
; Var ious  o t h e r  kits and electronic corn- I 

p o n e n t s  available. Send SASE for flyer. j I 
I I 

I HAL-TRONIX I 1 P. 0. BOX 1101 SOUTHGATE. MICH. 48195 j 
I (313) 285-1782 I '----------------------------------------. 

WANT TO WORK THOSE SPLIT 
CHANNELS WITH YOUR ICOM IC-230? 

Contact us NOW for a set of three crystals 
that wlll let your IC-230 do the job on the 
standard 15 kHz spllt channels. Guaranteed 
crystals by Sentry. Set of 3 regularly $17.85. 
NOW only $14.50 per set ~f you mentlon 
where you saw thls ad. 

CFP Communications 
Divls~on of CFP Enterprises 
211 NORTH MAIN STREET 

HORSEHEADS. NEW YORK 14845 

Phone: 607-739-0187 i i  
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MODEL KR50 
SUPERLATIVE "FEEL" 
5-50 GUMS PADDLE FORCE 
AUTOMATIC OR 
MANUAL WEIGHTING 
DIT AND OAH MEMORIES 
WITH SEPARATE DEFEATS 
"STRAIGHT KEY" OVERRIDE 
FOR QRS OR TUNE-UP 
GUARANTEED FOR LIFE 
BEARING PIVOTS 

A sparkl~ng new keyer with a 
host of exc i t ing features.  A 
powerful aid to cleaner, more 
articulate CW that is relaxing to 

speed for enhanced smoothness and decrease them voc; H W O  
as you advance the speed, for highest articulation. s Wt.  2 
Or, i t  can be adjusted to a constant value. 

The KR50 is versatile. Dit and dah memories are 
provided for full iambic (squeeze) key~ng. Either 
dit  or dah, or both, may be turned off for opera- 
tion as a conventional type keyer. Self-completing 

ahead. An investment in the enjoyment of CW. 

WHAT'S THE MOST VALUABLE 

pre pat11 0rrte8 S IS~OUCO slnr!,= day ~ ~ C C I Y C ~  

RUYtLI:; L i ; k  I L t R S  - BIG LIST 0 & N GIFTS BY MAIL 

Box 73, Boston, Mass. 02215 

TIRED oF CRANKING? 
MOTORIZE YOUR TOWER WITH OUR EL ECTRIC HOIST/WINCH 

STURDY-RELIABLE-EASILY INSTALLED 
X-TON LOAD HANDLING CAPACITY 

TOWTEC CORP. Dept. H-2 
$1 95 

118 ROSEDALE RD., YONKERS, NY 10710 Tol. (914) 779-4142 



WHY USE LESS THAN THE BEST? 
The Quality designed and built into this 
M.Tech Amplifier allows us to include our 
famous ONE YEAR WARRANTY! 

o SIGHT 
NOW - SEE MORSE CO 

AUTOMATICALLY - AT SEL 
One easy connection from your spea 
Numeric D~splay of your Code Reade 
all letters, numbers, punctuat~on. Ope 
WPM. Easy to use teaching a~de. Hand 
can learn new skills. CR-101 large .6 
$225.00. CR-lO1A has smaller .2 In readout - , $195.00. TU-102 TTY Interface provldes CR, 

J LF, f~gurer and letters automatically - $85.00. 
6 Month Guarantee all Pans and Labor 

ATRONICS BOX 77, ESCONDIDO, CA 92025 

MODEL P50AI - " 
Mode: Class C for CW and FM 
DC Input: +13.6 V DC 0 8 amps for rated 

output 
RF Input: 1-3 watts 140-165 MHz 
RF Output: 40-60 watts 140-165 MHz 
Load Sensitivity: internally protected for any 

VSWR 

ALDELCO SEMICONDUCTOR SUPERMARKET 
December Specials 

METER sENTRY-PRoTEcTs METER M o v m E m ,  2Ua 
to 5Ma .99 
Full Wave Bridge 
200 Volt 2 amp A9 
200 Volt 10 amp 2.49 
200 Volt 25 amp 
Stud Mounted Rectifim 

2.99 

50 volt 40 amp 
200 volt 40 amp 1.59 
750 Volt 40 amp 
10 2 amp Recllflers 

1.99 
.99 

10 2N2904 or 2N2906 
10 Assorted Zeners 

-99 
1.98 

100 Rect~flcrs Assort. 3.95 
MM5314 Clock Chlp $550 MM5316 Alarm $7.50 
10 German~urn Olodes IN34 .99 
10 S~l~con D~odes 114148 .99 
All Items Postpa~d $5.00 Minlmum Order Send for Flyer 
ALDELCO, P.O. Box 341H. Lynbrook, N.Y. 11563 

connectors: low loss 50Q BNC 
COR switching w/LED indicator 
Spurious output filter 
Unique Low frequency negative feedback 

circuit 

M l LIT A RY SU R P L U S 
WANTED 

Space buys m o r e  and pays more. 
H t g h e s t  prlces ever  on U.S. M t l ~ t a r y  
surplus, e s p e c ~ a l l y  on Collins equipment 
or parts. We p a y  f re lgh t .  Call c o l l e c t  
now f o r  o u r  h ~ g h  o f f e r  201 440-8787. 

NEW ADDRESS 
SPACE ELECTRONICS CO. 

dlv. of Mll l tary Electron~cs Corp. 
35 R u t a  C o u r t  

S. Hackensack ,  N.J. 07606 

Send SASE for info - add'l models 

$139.00 ppd. continental 
USA I 

ORDER TODAY FROM: 

M-Tech Engineering, Inc. I 
Box C, Springfield VA  22151 (7031 354-0573 

M-TECH . . . The Quality Company I 

HILDRETH ENQG. 
Experiment with CpArnpa - * - the easy W w .  Contalns 
741C Lp Amp.Solderless- 
connectors.switch. . . .. - S14.95 POSTPAID A D D  $1.00 

T O  INCLUDE BATTERIES P.O. 

CONNECTOR 
h'ls c c . 9 ~  SO '39  50, he l molded onto 
~ 1 1 ~ s  Illled plnrtlc l)o<ly to accept 
rorr PL 2'5') plug on teedl,ne O r l p  
C711 ~ P L P S  coax ltttlnps dry lnslrcc 
loons orlcluded Gunva!!leed At your 
dP?lers or $3 95 postpaad. Corn- 
p lnlon onsulalors 2/S 99 

BUDWIG MFG. CO. PO o ox 97". Ramona, CA 92065 

P A R T S  
IN STOCK 

MlLLEN HAMMARLUND 
JOHNSON AND OTHERS 

Rol ler  Induc to rs  for KW Transmatch  
2 8 p h  (10-160M) (Johnson  #229-203) 

$32.00 
Prlces FOB. Excess Transportation Refunded 

6. R. WHITEHOUSE & GO. 
Newbury Dr ive  Amherst ,  N. H. 03031 
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JAMES ELECTRONICS 
P 0 BOX 827 BELMONT CALIFORNIA 94002 

(4151 592 8097 

WALL or T.V. DIGITAL CLOCK 
12 or 24 Hour. 25'VlEWlNG DISTANCE. Walnut Care-fi"xB"x1" 
Hr & Mln 6" H ~ g n  Seconds 3" H q h  
K I ~  A1 Comp & Case - S34.95 
W~rrd  & Arsembled - $39.95 

POCKET CALCULATOR KIT 
5 function plus constant-addressable memory wi th 
individual recall-8 dlgit display plus overflow- 
battery saver-uses standard or rechargeable batteries- 
all necessary parts In ready to assemb~y form- 
instructtons included. 3 " x  5%" 
SPECIAL $12.95 each 
OPTIONS- 115VAC Transformer. . . . . . . . . 4.95 each 

6 each "N" Alkaline Batteries . . . . 1.95 l o t  

T".. , , ,q , ,  ?mot,.. , *  " , I , , , ,  w,,,c,> ,< f,,, to,,. 

,,,.., , ,,,., ,,,,e.,,,..,.,, , c,,,,,,,,,,,,,,,,,,,.,, LOGIC PROBE 
loii8c irnlil,r. T T L  DTL i l TL  LMOZ I! 
,,,,#,",M ,,me ,,,#w,., , ,  ,,,,,,d5 ,c, #,,> c,,,,, , ,,,,,.,,I" 
cut, ,I' !I><, , , , # , I , ,  ,,#,,,,?, ,W,t d,8w,,,ga \ ,,,, >, 
10 r m b  ,?!,a, ( 1  v-t.3 ,# MAN3 rt,adc,>>r !,I 

rt, l irdl(. d11Y .it Ihe !hrs i .  
rvmh,lli lHi l  I I L O W 1  iliPULSEl P Till. 
Pt,>hr mn tl~lrrl I~IQI) I~I.IIIIIIICY IILII.I.\ 1,) 

45 MHz I! r r ! ,  , 11'. 1uc6,d i! M09 I I , V C ~ S  
L i C , , ,  l iamagrw. ,  ,< .ru , ,  

pr in ted  c i rcu i t  board $9.95 Per Kit 

MINI POWER SUPPLIES 

Thl!le power ~uppltds offer small w e ,  with a wide chatce or voltage outpats 
Thl!y are all capable of delhvar~ng 300mA and have d~menr~onr o l  1 " x  1' x 3" 
The voltager ava8lable are t 5 V .  5 V .  16V. 6V, + l2V .  12V All of there l$n#ts 
eallly assemble I" less than a hall an hour, because ol the llberglas prclted 
circuit board ronrtrurtton Peare rperlly voltage when ordering 

$9.95 per kit 

LOW COST D I G I T A L  C L O C K  KIT 
31he1 Companlbs have offered u low curt dtpifdl clock k11, hut do not aller 
mpoltant el lrar ruch ar. prlnled clrculf baardr. power r\#ppl~er C~IOI, etc  We 

at James are dolnq lvrt the O O O O I ~ ~ D  bv ollerin~ a c0m01119 clack k t  that 
~nrluder rve ry th ,n~dnwn to the lbne cord Thrr kt; user 25" FNO 70d1rplays. 
lo!  HOURS. MINUTES, and SECONOS.ln conluacuonw8lh the MM5314 clock 
chip The prlnled clrcull board 8s of htgh qualily f~herglarr, which 13 plated The 
case IS a 6 x I %  r 1 walnut case w ~ t h  a plaxt glass Iront.and Ir r lm~lar to the o ~ l e  

~n our TV WALL 01g8tal clock It $3 ava8lable wlthnuf the cure for Slk 95 

$19.95 per kit. 

WANT TO TRADE BINDERS? 
Cot more small sized H A M  RADlO 

Binders than you can use? 
Now with our new large sized mag- 

azine starting in January we'll trade any 
extra small sized (6" x 9") binders for 
our new large sized binders for just 
$1.00 ($2.00 foreign) per binder ship- 
ping and handling. 

Send in any extra binders in new, 
unused condition still in their original 
shipping carton along with the wires 
and date labels plus $1.00 per binder. 
We'll ship you a brand new large 
binder for each small one returned. 

Hurry though, this offer i s  valid only 
through January 31, 1976. 

HAM RADIO 
GREENVILLE, N H  03048 

ELECTRONIC ROULETTE 
C o m p l e t e  k ~ t  
w ~ t h  a l l  

components 
case  and 
t r a n s f o r m e r .  

W x 8 x  1" 1 ' "  I A 56 page book on t h e  f a c t s  - 

of Roulette ~ncluded $29.95 Per Kit 

ELECTRONIC CRAPS 
Complete k i t  

hk" Y 1L" Y 1 t r a n s f o r m e r  

1 1"".#*"...".", 

A 56 page book on t h e  f a c t s  ' - --I 
of Craps i n c l u d e d .  $19.95 Per Kit 

Sotisfaction Guaranteed. $ 5 0 0  Min. Order. U.S. Funds. 
A d d  $1.25 for Po.tega - Writs for FREE 1976 Colalog 
Cclifornio Residents - Add 6 %  Sales Tax 

P.O'BOX 822, BELMONT, CA. 94002 
PHONE ORDERS - (415) 592-8097 

Reduces Printed C rcuml 8 7  a r t !  A r t  Work  From 7 Hour* I 1 10 h l ,  I 

Simple as A.B.C. 
A. I ~ ~ ~ P c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ P  c ~ o s r e  B U . ~ P . ~ ~ D  ~ n ~ s ~ r ~ ~ ~ ~ ~ ~  L ~ ~ ~ ,  C . E ~  soald 

11111111 
1,111111 

*11*1111 .... . . . . . . 
t 
PLUS 

CoNHECTom 6,MGERS 

I 6  P , *  O U I ,  I* L i N I  I T  
S O C K E T  

, a  0,- R 0 " N U  ,c SOC.,? 

, PtN sDYLO II I n L ' L I  

7 0 ,  , R . " < , S , O R  ,O<.ET 

2 0  ,, ,R,"s,s,"n < < > C " t ,  

,.mar , SM.<L OO""! P . 0  

*cs,s7 (WE 

#N* P.0 

nrrmrr ~ r *  ONLY M-TECH 
ENGINEERING, INC. 

BOX C 
r o  SPRINGFIELD. VIRGINIA 22151 

703L354.0573 



- Linear Class A8 for SSB, The DX 'J' A n t c n ~ :  
Gold-alodined aluminum ndlatws 
Requires no ground plane 
VSWR typ. 1 . 3 ~ 1  (146-148 MHz) 
Handlrs 250 watts plus 
Wc~qht: 8 02. 

SUBAUDIBLE GENERATOR 
F M  . hUpMn mlfL tone srrtrn 8043; TC on 50-up pmul 

La*dnlortm smore WSl; lc, kB, Manual b l  
anac* CI-LCU 

15 
Y . rqmtatnm lo nr  r r 4  sa 

15OHzI  LDIU IleF -"*.I 

Rug& plasle ma 

Esrr l lsnl  trep 91.1 
om lm 6 dl., 
hpu( a HVDC unn 

r. .NIYS. w m m s r u t  . . . . . . . . . . . .. . . . m 

rs, 
Add tor air postape and kndliw ..a p~ Feb 75 CP and Apr 75 HI artklmi ' ' 

4200 Keyboard Keyer (Oct 74 QST) . . . S540.W 
EK42OIKM420 KqerlMemory (Oct 73 am) =.go 
EK430 CMOS Kewr (we8 8043 ch l~ l  . . . . S124.96 
IK440 Instructokeyer (Jun 75 "7S'j '. . . . . S224.W 
CURTIS ELECTRO DE\ 

(45) M J s  
I)o.m.Llount.lnv*rr.c 

I SST T-1 RANDOM WIRE ANTENNA TUNER 
A,, Dana o ~ u r r t l a n  (80 10 mrtrrs) wotn I T K , ~ !  I 
anv ranearn I e w l h  r r l ~ e .  200 wall pin. cap 
,~ l l l Iy .  I d U I  10. mf1aDI. 0, fiorne OWlallon A 
mull lor FI*la 0.". 5.81.' 2 . 4 1  1 2.3/8. Rulll. 
In noon tun..uD Indlr.101. Ouafanleed lot  90 I 

I -  - -  m s t w a .  (Ada sales ~ a .  ~n ca l l~ . )  I 
SST ELECTRONICS. P.O. BOX 1, LAWNOALE. CA. 80260 

FILTRON Mobile Noise Filter - handles 1 
30A, 1 2 V  wlreverse polarity protection. 
Multi-wound toroid pi-filter really does the 
job, $19.50. FREE notes on mobile noise 
reduction. 

0. R. CORBIN MFG. CO. P. O. BOX 44 
N o r t h  Bend. Oregon 97459 

DUPLEXER KITS 

SUGGESTIVE? SURE! 

THE DELUXE PURTA-PAN no t  OILY SUOQESTS auT 

I LIVERS: ATTRACTIVE CACKAOE 

SOMERS, WI. 53171 

DunAalLmv PLUS 
m.95 OPER~TIOR ARVWRERE 

FULL POWER 
OVERRIGHT RECWARQIRQ 

PORTA-PAK IS THE ACCESSORY THAT MAKES 

YOUR MOBILE RADIO REALLY PORTABLE. 

AVAILABLE FOR HOST F.M. TRANSCEIVERS AT 

t5B.95 WHICH INCLUDES CHARGER. 

PORTA-PAK P.O. BOX 67. 

I Exclusive Distributor TUFTS Radio 
386 MAIN ST.. MEDFORD. MA 021 55 

61 7 - 3 9 5 - 8 2 8 0  I 

PROVEN DESIGN. HUNDREDS SOLO IN US CANADA 
EUROPE. CONSTRUCTION WELDED ALUMINUM IRIOIT~! 
6 SILVER PLATED. SEE JAN. 74 QST RECENT EQUIP. 
MENT. ALL PARTS PROFESSIONAL QUALITY. EVERY- 
THING SUPPLIED. NO SPECIAL TOOLS. RECEIVER & 
TRANSMITTER CAN BE USED FOR TUNE UP. 

MOO. 62-1 6 CAVITY 135.165 M H z  POWER 250W 
ISOLATION GREATER T H A N  lOOdB 6 0 0  kHz. 
INSERTION LOSS .9 d B  MIN.  T E M P  STABLE 
OVER W I D E  RANGE PRICE $349.00 

MOD. 42-1 4 CAVITY S A M E  A S  6 CAVITY EXCEPT 
ISOLATION GREATER T H A N  8 0  d B  6 0 0  kHz 
INSERTION LOSS .6 d B  MAX. PRICE $249.00 

NORTH SHORE RF TECHNOLOGY 
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I Great 
New 

1 T u r n  On 

Howard Microsystems 
introduces MOCO II, the newest 
and most efficient Morse Code 

translator in the state 
of the art. 

I M H O W A R D  M I C  

Other tubes and Klystrons also wanted. See HR last Issue tor 
other equip. required. 

The Ted Dames Company 
308 Hickory Street Arlington, N. 1. 07032 
(201) 998-4246 Nites (201) 998-6475 

MOCO II ushers in a new generation of 
Morse Code readers. Its central process- 
ing unit is combined with computer pro- 
grammed firmware totalling more than 
8,000 bits of memory, which permit 
MOCO II to translate standard alpha- 
numeric Morse Code, even punctuation, 
automatically. 

Simply connect MOCOIIto the speaker 
leads and then just turn it on. No knobs, 
no adjustments. One switch calibration 
automatically determines and displays 
sending speed. 

MOCO I1 is not a kit. It's completely 
assembled and tested, includes integral 
power supply, parallel ASCII and Baudot 
outputs for existing display units. 

PRICE: $199.00 
Available as options are a vldeo display. 
or a teletype drlver with 60 ma. loop 
supplies. 

Order from Howard Microsystems. Inc., 
6950 France Avenue South. Minneapolis, 
MN 55435 (61 2) 925-2474. 

DISPLAY OPTIONS 
A. Baudot Driver/lnterface for T T Y  . $75.00 
B. Video Character Display with V H F  T V  .................................... Modulator $325.00 

(Klt ............................................ $175.00) 
AII orders - add $2.75 shlpping/handling 

, R O S Y S T E M S ,  I N C .  

I Learn the truth about your antenna. I 
Find its resonant frequency. 
Find R and X off-resonance. 
Independent R & X dials greatly simplify 
tuning beams, arrays. 

Handy Logging Area 
Spinner Handle Available 

More Details? CHECK-OFF Page 142 december 1975 11 1 



SSB. .. CW..  . FM . . .80-10.. .VHF.. . UHF 
[m-. om, ~ ~ t n  mpm 8- 

PERSONALIZED SERVICE FOR ALL YOUR AMATEUR NEEDS 
New Equ~pment Used Equipment FM Transceivers 

Transmitters Publicat~ons Preamps - 
Receivers OSCAR Antennas Mobile Antennas 

Keyers Coax Beams 

SPECTRONICS INC. 
1 0 0 9  G A R F I E L D  S T R E E T  
O A K  P A R K ,  ILL. 6 0 3 0 4  

RE!' 
( 3 1 2 )  848 -6778  

- 
THE ULTRA-BAL 2000 

N O W  -.-An .xt,.mely rugged we.tk.r proof BALUN1 
.Full 2KW. 3 30 MHz.  l i l o r l  4rnloo. 
.Specual Tdlon ~naul.tlon May be usad 

-0th tuned Ion.. md tun... . Wtth dvpole ~nsulator .nd hmng up hook 

THE BRIMSTONE 144 O N L Y  S 9.95ppd.(.ta+o rmtlo) 
Autoniat lc Electrlc 12 but ton  pads and  en. AI reu, dealer w ordor dlroe( 
closures available-NOW. - - -  
I n q u x e a b o u t  NyeJlklng S.S. T/R Switch. 

K.E. Electronics BOX 1279,Tustln Calif.92680 

We also handle popular Nye Vlklng S ~ p e r  

VHFIUHF CONVERTERS 
Ten-Tec equipment available. PREAMPS 

used ~ 7 ? ; a t e u c ~ e F z  2M. Novice. HF. Ten meters through 432 MHz A post card wlll brlng our 
full 1975 Catalog 

Cal l  o r  wr l te  fo r  ~ m m e d l a t e  assistance. 

COMMUNICATION SPECIALTIES I 
97 AMSTERDAM AVENUE 

2 6 0  N W  POLK AVE. 
C O R V A L L I S .  OREGON 9 7 3 3 0  

k Telephone: 503 -757 -1134  

CA$H FOR 2-WAY FM R A D I O  
MOTOROLA, GE. RCA. ETC-EQUIPMENT 

MOBILES BASES PORTABLES, MOBILE-TELEPHONES 
REPEATERS, REMOTE CONTROLS, TONE EQUIPMENT 

2 WAY TEST EQUIPMENT 
Operational Un l ts  Only 

Comrn~ss~ons /F~nde rs  Fees 
CAL-COM SYSTEMS. INC. 

701-51A KINGS ROW, SAN JOSE, CALIFORNIA 95112 
Telephone 24 Hours 408/998-4444 

- - - - - -- --- - - - - - - - - - - - - - 
j QUELL QRM QUICK j 
I In Your HW or SB K i t  W ~ t h  Our I I I 
I SUPERFILTER-MKII I 

I Simple "Plug In' replacement for the rtai~dard sideband j 
I fllter pract~cally doubles recelve select~vtty I 

T h e  Omega t Nofm 
Brldge 1s an Inexpen- 

I SIGNAL MANAGEMENT SCIENCES I 
I LONG GREEN, MD. 21092 

slve and flexlble testlng I 
devlce that can effec !---------------------------------------d 
tlvely measure antenna 

test your skills on the 
ment does the work of  
more expenstve devlces 
by uslng an extstlng 

"WHEEL OF FORTUNE" 
recelver for a br ld 
detector There 1s no%nger a need for power 

COMPLETE KITS 
of Impedance mlsmatch Get more detatls or o 

Model TE7-01 for 1-100 MHz Range $29.95 
ONLY $24.95 

Prepald 
Model TE7-02 for 1-300 MHz Range $39 95 

(A p( rfcct C tlrtstmas ptt t  for the mon with everythtng) 
INCLUDES: 

Phenollc Case Engraved Front 
Drtlled PC Board All Necessary Components 

320TERRACE VILLAGE, RICHARDSON. TEXAS75080 Oeta~led lnstrucl~ons wlth S~mulatlans 
TELEPHONE (2141 231-9303 

Sold at Amateur Radro Dealers 
HOSFELT ELECTRONICS 

224 OPAL BLVD.. STEUBENVILLE. OHIO 43952 
PHONE 614 264-6464 
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1 We've Got POWER I 
I 80 Watts for $93.00 I 

POWER is important o n  any band, even 2 meterj. Jt 
means that they hear you, or they don't. 

Most 2 meter transceivers have 10 watts out and that's 
enough for local repeaters. But for hams who want 
more than just a few local contacts, you should hear 
RF POWER by PRA Industries. The PRA 10/80 ampli- 
fier will give your signal TALK POWER. I t  makes 10 
watts a BIG 80 WATTS. That's thedifference between 
being just one of the guys, and beinp, the guy with the 

STRONG SIGNAL. BIG SIGNAL TALKPOWER FOR 
PRA 10/80 R.F. Amplifier $93.00 JUST $93.00! 

Don't forget our MINI  AMP I KIT will give 
hand held units 25 watts of talk power 
too! 

Call our toll free number or see your 
1780 West 500 South local dealer and then PUT SOME 
Salt Lake City, Utah 84104 POWER I N  YOUR TALK! 

INOUS T R l E  S 

Call -- pp-p-p-.---.-p Toll Free 800-453-571 7 
-- 

I f --'---- - 
I I R6481ARR-41 
I RECEIVER 

! HIGH STABILITY CRYSTALS ! 
j For Industrial. Commercial. Amateur & C.B. I ~ ; g : i ~ ~ b ~ ~ o , $  " ; ~ ~ ~ z ~ \ ~ ~ ~ ~  ~ ~ ~ : u n s  Of b90A 
I Competitive prices, normally 1 week delivery. I 1.4 kHz to 6 kHz Mechanical Filters 
I Al l  crystals shipped prepaid insured airmail. I Crystal Calibrator: 500 ohm Output. 17 tubes. 

I QUANTIw USERS CALL FOR QUOTES I Input: 28 Volt-115 V. 400 Hz - 250 V @ 100 MA 
I Size: 8"xl7"x22". Weight! 34 Ibs. 
I Write o r  call: I lnformat~on rheet ava~lable 

WANDA BURCH I Price: $199.50 tested: FOB Tucron, ArltoM 

/ CRYSTAL PRODUCTS CO. / KOLAR, INC. 
I P. 0. BOX "E" COLLINSVILLE, O K U  74021 1 4484 E. TENNESSEE ST.. TUCSON, AZ, 05714 
I 
I 918-3714269 

I TELEPHONE; AREA 602.325-3391 

I,,,,,,-,,---,-,------------------,,---- -- 
1 

I FAST SCAN AMATEUR T ELEVlSlON EQUIPMENT I 
S O L I D  STATE BROADCAST Q U A L I T Y  PERFORMANCE 

'--- .-- : . 1 "%-..* -, t- 
r .." -8." I " 
- .G...e. 

C 
*".I. 

I - 
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ham radio 

antennas and Impedance measurements, nonresonant antenna 
W7CSD p. 46, Apr 74 

transmission lines Insulators, homemade antenna (HN) 
W7ZC p. 70, May 73 

Isotropic source and p rac t~ca l  antennas 

general K6FO p. 32, May 70 
Measurement techniaues for antennas 

Antenna control, automatic azimuth/elevation 
for  satell ite communicat ions 
WA3HLT p. 26, Jan 75 
Correction p. 58. Dec 75 

Antenna dimension (HN) 
WA9JMY p. 66. Jun 70 

Antennas and capture area 
K6MIO p.  42. Nov 69 

Antenna and control.link calculations for  
repeater l icensing 
W7PUG p. 58. Nov 73 
Short c ircui t  p. 59. Dec 73 

Antenna and feedline facts and fallacies 
W5JJ p. 24, May 73 

Antenna design, programmable 
calculator simplifies (HN) 
W3DVO p. 70. May 74 

Antenna gain, measuring 
K6JYO p. 26. Ju l  69 

Antenna switching, solid.state 
W2EEY p. 30, Nov 68 

Anti.QRM methods 
W3FQJ p. 50. May 71 

Bridge for antenna measurements, s imple 
WPCTK p. 34. Sep 70 

Cubical quad measurements 
W4YM p .  42, Jan 69 

Dlpole center insulator (HN) 
WAlABP p. 69, May 69 

Diversity receiving system 
W2EEY p. 12. Dec 7 1  

Dummy load and r f  wattmeter,  low.power 
WZOLU p. 56. Apr 70 

Dummy loads, experimental 
W8YFB p. 36. Sep 68 

Dummy load, low.power vhf  
WB9DNI p. 40, Sep 73 

Effective radiated power (HN) 
VE7CB p. 72. May 73 

Feedpoint impedance character ist~cs 
Of pract ical  antennas 
W5JJ p. 50. Dec 73 

Filters, low.pass, for 10 and 15 
WZEEY p. 42. Jan 72 

Gain vs antenna height, calculat ing 
WB8lFM p. 54. Nov 73 

GOO, new uses for 
K2ZSQ p. 48. Dec 68 

Grounding, safer (letter) 
WA5KTC p. 59. May 72 

Ground rods (letter) 
W7 FS p. 66, May 71 

Ground systems, vertical antenna 
W7LR p. 30. May 74 

Headings, beam antenna 
W6FFC p. 64. Apr 71 

Hook, l ine 'n sinker (HN) 
WA4NED p. 76. Sep 68 

Horizontal or vertical (HN) 
W71V p. 62, Jun 72 

- . - .  
and transmission lines 
W40Q p. 36, May 74 

Measuring antenna gain 
K6JYO p. 26, Ju l  69 

Mobi le mount, r ig id (HN) 
VE7ABK p. 69. Jan 73 

Power i n  reflected waves 
Woods p. 49, Oct 71 

Reflected power, some reflections on 
VE3AAZ p. 44, May 70 

Reflectorneters 
K lYZW p. 65, Dec 69 

Rf current probe (HN) 
W6HPH p. 76. Oct 68 

Rf power meter, low-level 
W5WGF p. 58. Oct 72 

Sampling network, r f  - the mill i.trap 
W6QJW p. 34. Jan 73 

Smi th  chart. how to  use 
WlDTY p. 16, Nov 70 
Correction p. 76, Dec 7 1  

Standing-wave ratios, importance of 
W2HB p. 26. Ju l  73 
Correction (letter) p. 67, May 74 

Time-domain reflectometry, pract ical  
experimenter's approach 
WA0PIA p. 22. May 71 

T.R switch 
K3KMO p. 61. Apr 69 

Voltage-probe antenna 
WlDTY P. 20. Oct 70 

high-frequency antennas 
All band antenna portable (HN) 

W2lNS p. 68, Jun 70 
All-band phased-vertical 

WA7GXO p. 32, May 72 
Antenna, 3.5 MHz, f o r  a smal l  lot  

W6AGX p. 28, May 73 
Antenna potpourr i  

W3FQJ p. 54. May 72 
Antenna systems fo r  80 and 40 meters 

K6KA p. 55, Feb 70 
Army loop antenna - revisited 

W3FQJ p. 59, Sep 71 
Added notes p. 64. Jan 72 

Beam antenna, improved tr iangular shaped 
W6DL p. 20. May 70 

Beam for ten meters, economical 
WlFPF p. 54, Mar  70 

Beverage antenna 
W3FQJ p. 67, Dec 7 1  

B I ~  beam tor 10 meters 
VElTG p. 32, Mar  68 

Bobtail curtain array, forty-meter 
VE 1 TG p. 58. Ju l  69 

Coaxial d~po le ,  mult iband (HN) 
W4BOK p. 71. May 73 

Compact antennas for  20 meters 
W4ROS p. 38, May 71 
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Convertedwee, 80 and 40  meter 
W6JKR p. 18, Dec 69 

Cubical quad antenna design parameters 
K60PZ P. 55. Aug 70 

Cubical-quad antennas, mechanical design of 
VE3 11 p. 44, Oct 74 

Cubicabquad antennas, unusual 
WlDTY p. 6, May 70 

Cubical quad, three.band 
WlHXU p. 22, Ju l  75 

Curtain antenna (HN) 
W4ATE p. 66. May 72 

Dipole, all-band tuned 
ZS6BT p. 22, Oct 72 

Dipole antennas o n  non-harmonic 
frequencies (HN) 
W2CTK p. 72. Mar  69 

Dipole beam 
W3 FQJ p. 56, Jun 74 

Dipole pairs, low SWR 
W6FPO p. 42, Oct 72 

Dipole sloping inverted-vee 
W6NIF p. 48. Feb 69 

Double bi-square array 
W6FFF p. 32, May 71 

Dual-band antennas, compact 
W6SAI p. 18. Mar  70  

DX antenna, single-element 
W6FHM p. 52. Dec 72 
Performance (letter) p. 65, Oct 73 

Folded mini-monopole antenna 
W6SAI p. 32, May 68 

Fouvband wire antenna 
W3FQJ p. 53, Aug 75 

Ground-plane, mult iband (HN) 
JAlQlY p. 62. May 7 1  

Groundplane, three-band 
LA IE I  p. 6. May 72 
Correction p. 91. Dec 72 
Footnote (letter) p. 65. Oct 72 

High.frequency amateur antennas 
WPWLR p. 28. Apr 69 

High-frequency diversity antennas 
W2WLR P 28. Oct 69 

Horizontal antennas, opt imum height f o r  
W7LR p. 40, Jun 74 

Horizontal antennas, vert ical  radiation patterns 
WA9RQY p. 58. May 74 

Inverted-vee antenna (letter) 
WB6AQF p. 66. May 71 

Inverted.vee antenna, modrfied 
WZKTW p. 40. Oct 71  

Large vertical. 160 and 80 meters 
W71V P 8. May 75 

Log-periodic antenna. 14, 21  and 28 MHz 
W4AEO D. 18. Aun  73 - . -  

Log-periodic antennas, 7-MHz 
W4AEO P. 16, May 73 

Lcg-periodic antennas, feed system for 
W4AEO p. 30. Oct 74 

Log periodic antennas, graphical design 
method for  
W4AEO P. 14. May 75 

Logperiodic antennas, vertical 
monopole, 3.5 and 7.0 MHz 
W4AEO P 44, Sep 73 

Log-periodic beams, improved (letter) 
W4AEO P. 74. Mav 75 

Log-periodic beam. 15 and 20 meters 
W4AEO p. 6. May 74 

Log periodic feeds (letter) 
W4AEO P. 66. May 74 

Log-periodic, three-band 
W4AEO p. 28, Sep 72 

Long.wire mult iband antenna 
W3FQJ P. 28, Nov 69 

Loop receiving antenna 
W21MB p. 66. May 75 
Correction P. 58. Dec 75 

Lowmounted antennas 
W3FQJ P. 66. May 73 

Mobile antenna, helically wound 
ZE6JP D. 40. 0ec 72 . . 

Mono-loop antenna (HN) 
W8BW p. 70. Sep 69 

Mult iband dipoles f o r  portable use 
W6SAI p. 12. May 70 

Phased array, electrically-controlled 
W5TRS p. 52, May 75 

Phased vertical array, four-element 
W8HXR p. 24, May 75 

Quad antenna, mult iband 
DJ4VM p. 41, Aug 69 

Receiving antennas 
K6ZGQ p. 56. May 70 

Satell ite antenna, simple (HN) 
WA6PXY p. 59, Feb 75 

Shunt-feed systems for grounded vertical 
radiators, how to  design 
W40Q p. 34, May 75 

Simple antennas for  40 and 80 
W5RUB p. 16, Dec 72 

Simple 1.. 2- and 3-band antennas 
W9EGQ p. 54, Ju l  68 

Sloping dipoles 
W5RUB p. 19. Dec 72 
Performance (letter) p. 76, May 73 

Small-loop antennas 
W4YOT p. 36, May 72 

Stub bandswitched antennas 
WZEEY p. 50. Ju l  69 

Suitcase antenna, high-frequency 
VK5BI p. 61. May 73 

Tai lor ing your antenna, how to  
KH6HDM p. 34. May 73 

Three-band ground plane 
W6HPH p. 32. Oct 68 

Triangle antennas 
W3FQJ p.  56. Aug 71 

Triangle antennas 
W6KIW p. 58. May 72 

Triangle antennas (letter) 
K4ZZV p. 72. Nov 71 

Triangle beams 
W3FQJ p. 70. Dec 71 

Unidirectional antenna for  the low-freouencv 
bands 
GW3NJY 

. - 

p. 61. Jan 70 
Vertical antenna radiation patterns 

W7LR p. 50. Apr 74 
Vertical antenna, lowband 

W41YB p. 70. Ju l  72 
Vertical antenna. three-band 

W9BQE p. 44. May 74 
Vertical antennas, improving performance of 

K6FD p. 54. DeC 74 
Vertical antennas, performance character~st ics 

W7LR p. 34, Mar  74 
Vertical beam antenna. 80 meter 

VElTG p. 26. May 70 
Vertical dipole, gamma-1oop.fed 

W6SAI p. 19. May 72 
Vertical fo r  80 meters, top.loaded 

W2MB p. 20, Sep 7 1  
Vertical radiators 

W40Q p. 16, Apr 73 
Vertical, top-loaded 80 meter 

VElTG p. 48, Jun 69 
Vertical-tower antenna system 

W40Q p. 56. May 73 
Whips and loops as apartment antennas 

W2EEY p. 80, Mar  68 
Wlndom antenna, four.band 

W4VUO p. 62. Jan 74 
Correction (letter) p. 74. Sep 74 

Zepp antenna, extended 
W6QVl p. 48. Dec 73 

160.rneter loop, receivrng 
K6HTM p 46. May 74 

160 meters w i th  40-meter vertical 
W 2 l M B  p. 34. Oct 72 
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vhf antennas matching and tuning 
Antennas for satellite communications, simple 

K4GSX p. 24, May 74 
Circularly.polarized ground.plane 

antenna for satelltte communications 
K4GSX p. 28, Dec 74 

Collinear antenna for two meters, nine.element 
W6RJO p. 12, May 72 

Collinear antenna (letter) 
W6SAI p. 70. Oct 71 

Collinear array for two meters. 4-element 
WB6KGF p. 6, May 71 

Collinear antenna, tour element 440.MHz 
WA6HTP p. 38, May 73 

Collinear, six meter 
K4ERO p. 59, Nov 69 

Corner reflector antenna, 432 MHz 
WA2FSQ p. 24. Nov 71 

Cubical quad, economy six.meter 
W6DOR p. 50. Apr 69 

Ground plane, Zmeter, 0.7 wavelength 
W3WZA p. 40. Mar 69 

Ground plane, portable vhf (HN) 
K9DHD p. 71, May 73 

J.pole antenna for &meters 
K4SDY p. 48. Aug 68 

Log-periodic, yagi beam 
KSRIL, W6SAI p. 8, Jul 69 
Correction p. 68. Feb 70 

Microwave antenna, Lowcost 
K6HIJ p. 52. Nov 69 

Mobile antenna, magnet.rnount 
WlHCl p. 54, Sep 75 

Mobile antenna, six.meter (HN) 
W4PSJ p. 77, Oct 70 

Moonbaunce antenna, practical 144.MHz 
K6HCP p. 52. May 70 

Parabolic reflector antennas 
VK3ATN p. 12, May 74 

Parabolic reflector element spacing 
WA9HUV p. 28, May 75 

Paraboltc reflector galn 
W2TQK p. 50, Jul 75 

Paraboltc reflectors, f tnd~ng the local length (HN) 
WA4WDL p. 57, Mar 74 

Parabol~c WflectQr, 16 foot homebrew 
WB6lOM p. 8, Aug 69 

Quad yagi array$# 432. and 1296.MHz 
W3AED p. 20, May 73 
Short c~ rcu l t  p. 58. Dec 73 

Simple antennas. 144.MHz 
WA3N FW p. 30, May 73 

Swttch, antenna for 2 meters, sol~d.state 
KZZSQ p. 48, May 69 

Two-meter antenna, slmple (HN) 
W6BLZ p. 78, Aug 68 

Two-meter f m  antenna (HN) 
WB6KYE p 64, May 71 

Twometer mobtle antennas 
W6BCZ p. 76, May 68 

Vert~cal antennas, truth about % wavelength 
K 0 0 0 K  p. 48, May 74 
Added note (letter) p 54, Jan 75 

Vhf antenna sw~tchlng w~thout  relays (HNI 
KZZSQ p. 76, Sep 68 

Whip, 5/8.wave, 144 MHz (HN) 
VE3DOD P. 70, Apr 73 

Yagi. 1296 MHz 
wacqn p. 24, May 72 

10-GHz dielectric antenna (HN) 
WA4WDL P. 80, May 75 

144-MHz vertical, %-wavelength 
K6KLQ p, 40, Jut 74 

144-MHz antenna. %-wavelength 
buttt from CB rrrobtle whip (HN) 
WB4WSU p 67, Jun 74 

432-MHz OSCAR antenna (HNJ 
W 1 JAA p. 58, Jul 75 

1296.MHz Yagi array 
W3AEO P. 40, May 75 

Antenna coupler for three-band beams 
ZS6BT p. 42, May 72 

Antenna coupler, sixmeter 
KlRAK p. 44, Jul 71 

Antenna impedance transformer for 
receivers (HN) 
W6N I F p. 70, Jan 70 

Antenna matcher, one-man 
W4SD p. 24, Jun 71 

Antenna tuner adjustment (HN) 
WA4MTH p. 53. Oec 75 

Antenna tuner, automatic 
WAo AQC p. 36, Nov 72 

Antenna tuner, medium.power toroidal 
WBZZSH p. 58. Jan 74 

Antenna tuner for optimum power transfer 
WZWLR p. 28. May 70 

Antenna tuners 
W3FQJ p. 58, Dec 72 

Antenna tuning units 
W3FQJ p. 58, Jan 73 

Balun, adjustable for yagi antennas 
W6SAI p. 14, May 71 

Balun. Simplified (HN) 
WA0KKC p. 73, Oct 69 

Baluns, wideband bridge 
WGSAI. WAGBAN p. 28, Dec 68 

Broadband Antenna Baluns 
W6SAI p. 6, Jun 68 

Couplers, random.length antenna 
W2EEY p. 32, Jan 70 

Gammamatch capacitor, remotely controlled 
K2BT p. 74, May 75 

Gamma.matching networks, how to  design 
W71TB p. 46. May 73 

Impedance bridge, lqw.cost RX 
W8YFB p. 6. May 73 

Impedance-matching baluns, open.wire 
W6MUR p. 46, Nov 73 

Impedance-matching systems, designing 
W7CSD p. 58, Jul 73 

Loads, affeot of mismatched transmitter 
W5JJ p. 60, Sep 69 

Matching, antenna, two.band with stubs 
WGMUR p. 18, Oct 73 

Matching system, two.oapacitor 
W6MUR p. 58, Sep 73 

Measurtng complex impedance with swr bridge 
WB4KSS p. 46. May 75 

Mobile transmitter, loading 
W4Y B p. 46. May 72 

Notse bridge, antenna 
WB2E.GZ p. 18. Dee 70 

Noise bridge, antenna (HN) 
K8EEG p. 71, May 74 

Noise bridge for impedance measurements 
YAlGJM p. 62, Jan 75 
Added notes D. 66. May 74; D. 60. Mar 75 

Phase meter, rf ' 
VE2AYU. Korth p. 28, Apr 73 

guadrtf~lar torold (HN) 
W9LL p. 52, Dec 75 

Stub.swltched, stubmatched antennas 
W2EEY p, 34, Jan 69 

Swr alarm circuits 
W2EEY o. 73. Aor 70 

Swr bridge 
WEZZSH 

. . -  
o. 55. Oat 71 

Swr brtdge and power meter, tnte&ated 
W61)OB p. 40. May 70 

Swr brtdge readings (HNI 
WGFPO p. 63, Aug 73 

Swr meter 
W6VSV p. B, Qct 70 

Tfansrriatch, five-to-one 
W71V p 54, May 74 

lransmlssion Jtnes, grid dtpptng (HN) 
waacu P. 72. ~ a b  71 

Trensm~ssion Itnes, uhf 
WA2VTR p. 36, May 71 



Uhf coax connectors (HN) 
WOLCP p . 7 0 , s e p 7 2  audio 

towers and rotators 
Antenna and rotator preventive maintenance 

WAlABP p. 66, Jan 69 
Antenna mast, bui ld your own tilt-over 

W6KRT p. 42, Feb 70 
Correction p. 76. Sep 70 

Az-el antenna mount for satellite 
communications 
W2LX p. 34, Mar 75 

Cornell-Dubilier rotators (HN) 
K6KA p. 82, May 75 

Keeping your beam, t ips for 
W6BLZ p. 50. Aug 68 

Pipe antenna masts, design data for 
W3MR p. 52, Sep 74 
Added design notes (letter) p. 75, May 75 

Rotator. AR-22, fixing a sticky 
WAlABP p. 34, Jun 71 

Rotator, T-45, Improvement (HN) 
WA0VAM p. 64, Sep 71 

Stress analysis of antenna systems 
WZFZJ p. 23, Oct 71 

Telescoping t v  masts (HN) 
WA0KKC p. 57, Feb 73 

Tiltover tower base, low-cost 
WAlABP p. 86, Apr 68 

Tilt-over tower uses extension ladder 
W5TRS p. 71, May 75 

Tower, homemade tilt-over 
WA3EWH p. 28, May 71 

Tower, wind-protected crank.up 
(HN) p. 74, Oct 69 

Wind loading on towers and antenna 
structures, how to calculate 
K4KJ p. 16. Aug 74 
Added note p. 56, Jul 75 

transmission lines 
Coax cable dehumidifier 

K4RJ p. 26, Sep 73 
Coax connectors, repairing broken (HN) 

W0HKF p. 66, Jun 70 
Coaxial cable, checking (letter) 

WZOLU p. 68. May 71 
Coaxial cable connectors (HN) 

WAlABP p. 71. Mar 69 
Coaxial-cable fittings, type-F 

KZMDO p. 44, May 71 
Coaxial cable supports (HN) 

W2GA p. 56, Jun 68 
Coaxial cable, what you know about 

W9lSB p. 30, Sep 68 
Coaxial feedthrough panel (HN) 

W3URE p. 70, Apr 69 
Coaxial4ine loss, measuring with reflectometer 

W2VCl p. 50, May 72 
Coax. Low-cost (HN) 

K6BIJ p. 74. Oct 69 
Coaxlal transmission lines, undetground 

W0FCH p. 38. May 70 
lmpedance transformer, non.synchronous (HN) 

W5TRS p. 66. Sep 75 
Open-wire feedthrough ~nsulator (HN) 

W4RNL p. 79, May 75 
Slngle feedline for multiple antennas 

K21SP p. 58. May 71 
Solenoid rotary switches 

WZEEY p. 36, Apr 68 
Tuner, receiver (HN) 

WA7KRE p. 72, Mar 69 
Tuner. wall-to-wall antenna (HN) 

WZOUX p. 56, Dec 70 
Uhf microstrip swr bridge 

W4CGC p. 22, Dec 72 

Audio agc principles and practice 
WA5SNZ p. 28, Jun 71 

Audio amplifier and sauelch circuit 
W6AJF p. 36. Aug 

Audio CW filter 
W7DI p. 54, Nov 

Audio filter, tunable, for weak-signal 
communications 
K6HCP p. 28, Nov 

Audio filters, aligning (HN) 
W4ATE p. 72, Aug 

Audio filters, inexpensive 
W8Y FB p. 24. Aug 

Audio filter mod (HN) 
K6HILL p. 60. Jan 

Audio module, a complete 
K4DHC p. 18, Jun 

Audio-oscillator module, Cordover 
WB2GQY p. 44, Mar 
Correction p. 80, Dec 

Audio transducer (HN) 
WAlOPN p. 59, Jul 

Binaural CW reception, synthesizer for 
W6NRW p. 46. Nov 

Compressor, dual channel 
W2EEY p. 40. Ju l  

Distortion and splatter 
K5LLl p. 44. Dec 

Filter for CW, tunable audio 
WAlJSM p. 34, Aug 

Filterfrequency translator for cw reception, 
integrated audio 
W2EEY p. 24, Jun 

Filter, lowpass audio, simple 
OD5CG p. 54, Jan 

Filter, simple audio 
W4NVK p. 44. Oct 

Filter, tunable peak-notch audio 
W2EEY p. 22, Mar 

Filter, variable bandpass audio 
W3AEX p. 36. Apr 

Hang agc circuit for  ssb and CW 
WlERJ p. 50. Sep 

Headphone cords (HN) 
W2OLU p. 62, Nov 

Headphones, lightweight 
K6KA p. 34, Sep 

lmpedance match, microphone (HN) 
WSJJ p. 67, Sep 

Intercom, simple (HN) 
W4AYV p. 66, Jul 

Microphone preamplifier with agc 
Bryant p. 28, Nov 

Microphone, using Shure 401A with 
the Drake TR-4 (HN) 
G3XOM p. 68, Sep 

Microphones, muting (HN) 
W61L p. 63, Nov 

Notch filter, tunable RC 
WA5SNZ p. 16, Sep 

Oscillator, audio, IC 
W6GXN p. 50, Feb 

Oscillator-monitor, solid-state audio 
WAlJSM p. 48, Sep 

Phone patch 
WBGRG p. 20, Jul 

Pre-emphasis for ssb transmitters 
OH2CD p. 38. Feb 

Rf clipper for the Collins S-line 
K6JYO p. 18, Aug 

Rf speech processor, ssb 
W2MB p. 18, Sep 

Speakerhdriver module, IC 
WAPGCF p. 24, Sep 

Speech amplifiers, curing distortion 
Allen p. 42, Aug 

Speech clipper, IC 
K6HTM p. 18, Feb 
Added notes (letter) . g. 64, Oct 



Speech clippers, rf 
G6XN p. 26, Nov; p. 12, Dec 72 
Added notes p: 58, Aug 73; p. 72, SeP 74 

Speech clipping in  single-sldeband equipment 
KlYZW p. 22. Feb 71  

Speech clipping (letter) 
W3EJD p. 72, Jul 72 

Speech processing 
WlDTY p. 60. Jun 68 

Speech processing, principles of 
ZLlBN p. 28, Feb 75 
Added notes p. 75, May 75: p. 64, Nov 75 

Speech processor for ssb, simple 
K6PHT p. 22, Apr 70 

Speech processor. IC 
VK9GN p. 31, Dec 71  

Speech processor, logarithmic 
WA3FIY p. 38, Jan 70 

Squelch, audio-actuated 
K4MOG p. 52, Apr 72 

Tape head cleaners (letter) 
K4MSG p. 62, May 72 

Tape head cleaning (letter) 
Buchanan p. 67, Oct 72 

commercial equipment 
Alliance rotator improvement (HN) 

K6JVE p. 68. May 72 
Alliance T-45 rotator Improvement (HN) 

WADVAM p. 64, Sep 71 
CDR AR-22 rotator, fixing a sticky 

WAIABP p. 34. Jun 71 
Clegg 278. S.meter for (HN) 

WAZYUD p. 61, Nov 74 
Collins receivers. 300-Hz crystal filter for 

WlDTY p. 58, Sep 75 
Collins S-line power supply mod (HN) 

W61L p. 61, Jut 74 
Collins S.line, reducing warm-up dri f t  

W6VFR p. 46, Jun 75 
Collins S-line, r f  clipper for 

K6JYO p. 18. Aug 71 
Correction p. 80. Dec 71 

Collins S-line spinner knob (HN) 
W6VFR p. 69, Apr 72 

Collins S-line transceiver mod (HN) 
W6VFR p. 71, Nov 72 

Collins 325.3 audio (HN) 
K6KA p. 64. Oct 71 

Collins 32s-1 CW modification (HN) 
W 1 DTY p. 82, Dec 69 
Correction p. 76. Sep 70 

Collins 515 PTO restoration 
W6SAI p. 36, Dec 69 

Collins 70K-2 PTO, correcting mechanical 
backlash (HN) 
K9WEH p. 58, Feb 75 

Collins 75A4 avc mod (letter) 
W9KNI p. 63. Sep 75 

Collins 75A4 hints (HN) 
W6VFR p. 68, Apr 72 

Collins 75A4, increased selectivity for (HN) 
WlDTY p. 62, Nov 75 

Collins 75A-4 modifications (HN) 
W4SD p. 67, Jan 71 

Collins 75A4 PTO, making i t  perform like new 
W3AFM p. 24, Dec 74 

Collins 75A-4 receiver, improving overload 
response in  
W6ZO p. 42, Apr 70 
Short circuit p. 76, Sep 70 

Collins 75s frequency synthesizer 
W6NBI p. 8. Dec 75 

Collins R390A, improving the product detector 
W7DI p. 12. Jul 74 

Collins R390A modifications 
WAZSUT p. 58, Nov 75 

Comdel speech processor, increasing the 
versatility of (HN) 
W6SAl p. 67, Mar 71 

Cornell.Dubilier rotators (HN) 
K6KA p. 82, May 75 

Drake R-4 receiver frequency 
synthesizer for 
W6NBI p. 6. Aug 72 
Modificat~on (letter) p. 74, Sep 74 

Drake R-4C, electronic bandpass tuning in 
Horner p. 58, Oct 73 

Drake TR.4, using the Shure 401A 
microphone with (HN) 
G3XOM p. 68, Sep 73 

Drake W-4 directional wattmeter 
WlDTY p. 86, Mar 68 

Elmac chirp and dri f t  (HN) 
W50ZF p. 68. Jun 70 

EX crystal and oscillator 
WB2EGZ p. 60, Apr 68 

Galaxy feedback (HN) 
WA5TFK p. 71. Jan 70 

Hallicrafters HT-37, increased sideband 
suppression 
W3CM p. 48, Nov 69 

Hammarlund HQ215, adding 160-meter 
coverage 
W2GHK p. 32, Jan 72 

Heath CAI, tewminute t imer from (HN) 
K8HZ p. 74, Jul 68 

Heath HG-105 vfo. independent keying of (HN) 
K4BRR p. 67, Sep 70 

Heath HM-2102 wattmeter, better 
balancing (HN) 
VE6RF p. 56. Jan 75 

Heath HM.2102 wattmeter mods (letter) 
K3VNR p. 64, Sep 75 

Heath HO-10 as RTTY monitor scope (HN) 
K9HVW p. 70, Sep 74 

Heath HW.7 mods, keying and receiver 
blanking (HN) 
WASKPG p. 60, Dec 74 

Heath HW.12 on MARS (HN) 
K8AUH p. 63, Sep 71 

Heath HW-I6 keying (HN) 
W7DI p. 57, ~ e c  73 

Heath HW16, vfo operations for 
WB6MZN p. 54. Mar 73 
Short circuit p. 58, Dec 73 

Heath HW-17A, perking up (HN) 
p. 70, Aug 70 

Heath HW-17 modifications (HN) 
WA5PWX p. 66, Mar 71 

Heath HW.100, HW.101, grid-current 
monitor for 
K4MFR p. 46, Feb 73 

Heath HW.100 incremental tuning (HN) 
KlGUU p. 67, Jun 69 

Heath HW-100, the new 
WlNLB p. 64, Sep 68 

Heath HW-100 tuning knob, loose (HN) 
VE3EPY p. 68, Jun 71 

Heath HW-101, using with a separate 
receiver (HN) 
WAIMKP p. 63. Oct 73 

Heath HW-202, adding private.line 
WABAWJ p. 53, Jun 74 

Heath IM-11 vtvm, convert to IC voltmeter 
K6VCi p. 42. Dec 74 

Heath 58-100. using an outboard receiver 
with (HN) 
K4GMR p. 68, Feb 70 

Heath SB102 modifications (HN) 
WPCNQ p. 58. Jun 75 

Heath SB-102, rf speech processor for 
W61VI p. 38, Jun 75 

Heath 88.200 amplifier, modifying for the 
8873 zero-bias triode 
W6UOV p. 32. Jan 71 

Heath SB-200 amplifier, sixmeter conversion 
KlRAK p. 38, Nov 71 



Heath SB-300. RTTY with 
WZARZ p. 76, Jul 68 

Heath SB-303, 10-MHz coverage for (HN) 
WlJE p. 61, Feb 74 

Heath SB.400 and SB-401, improving alc 
response in (HN) 
WA9FDQ p. 71, Jan 70 

Heath SB-610 as RTTY monitor scope (HN) 
K9HVW p. 70, Sep 74 

Heath SB-650 using with other receivers 
KPBYM p. 40, Jun 73 

Heath SB receivers. RTTY reception with (HN) 
K9HVW o. 64. Oct 71 

Heath SB-series crystal control and 
narrow shift RTTY with (HN) 
WA4VYL p. 54. Jun 73 

Heath ten-minute timer 
K6KA p. 75, Dec 71 

Heathkit Sixer, spot switch (HN) 
WA6FNR p. 84, Dec 69 

Heathkit, noise limiter for (HN) 
W7CKH p. 67, Mar 71 

Heathkit HW202, frn channel scanner for 
W7BZ p. 41, Feb 75 

James Research oscillator/monitor 
WlDTY p. 91, Mar 68 

James Research permaflex key 
WlDTY p. 73. Dec 68 

Kenwood TS-520 CW filter modification (HN) 
W7ZZ p. 21. Nov 75 

Knight-kit inverter/charger review 
W 1 DTY p. 64, Apr 69 

Knight-kit two-meter transceiver 
W 1 DTY p. 62. Jun 70 

Miniemitter II 
W6SLQ p. 72, Dec 71 

Motorola channel elements 
WB4NEX p. 32, Dec 72 

Motorola Dispatcher, converting to 12 volts 
WB6HXU p. 26, Jul 72 
Short circuit p. 64, Mar 74 

Motorola f m  receiver mods (HN) 
VE4RE p. 60. Aug 71 

Motorola P-33 series, improving 
WBPAEB p. 34. Feb 71 

Motorola receivers, op-amp relay for 
W6GDO p. 16. Jul 73 

Motorola voice commander, improving 
WQiDKU p. 70, Oct 70 

Motrac Receivers (letter) 
K5ZBA p. 69, Jul 71 

Quement circular s l~de  rule 
WPDXH p. 62, Apr 68 

Regency HR-2, narrowbanding 
WA8TMP p. 44, Dec 73 

Regency HR-212, channel scanner for 
WAOSJK p. 28, Mar 75 

SEE linear implfier tips (HN) 
WA6DCW p. 71, Mar 69 

SB301/401, Improved sidetone operation 
WlWLZ p. 73. Oct 69 

Signal One review 
WlNLB p. 56, May 69 

Spurious causes (HN) 
K6KA p. 66. Jan 74 

Standard 826M, more power from (HN) 
WB6KVF p. 68, Apr 75 

Swan television interference: an 
effective remedy 
W2OUX p. 46. Apr 71 

Swan 120, converting to two meters 
K6RIL p. 8. May 68 

Swan 350 CW monitor (HN) 
KlKXA p. 63. Jun 72 
Correction (letter) p. 77, May 73 

Swan 350, receiver incremental tuning (HN) 
KlKXA p. 64. Jul 71 

Swan 350 and 400. RTTY operation (HN) 
WB2MIC p. 67, Aug 69 

Swan 250, update your (HN) 
K8ZHZ p. 84, Dec 69 

Telefax transceiver conversion 
KQiQMR p. 16, Apr 74 

Ten-Tec Argonaut, accessory package for 
W7BBX p. 26, Apr 74 

Ten-Tec RXlO communicators receiver 
WlNLB p. 63, Jun 71 

T150A frequency stability (HN) 
WB2MCP p. 70, Apr 69 

Yaesu sideband switching (HN) 
WPMUU p. 56, Dec 73 

Yaesu spurious signals (HN) 
K6KA p. 69, Dec 71 
Units affected (letter) p. 67, Oct 73 

Yaesu FTlOl clarifier (letter) 
K lNUN p. 55, Nov 75 

construction 
techniques 
AC line cords (letter) 

W6EG p. 80, Dec 
A dab of paint, a drop of wax (HN) 

VE3BUE p. 78, Aug 
Aluminum's new face 

W4BRS p. 60, May 
Aluminum tubing, clamping (HN) 

WA9HUV p. 78. May 
Antenna insulators, homemade (HN) 

W7ZC p. 70, May 
APC trimmer, adding shaft to  (HN) 

W l E l T  D. 68. Jul 
Blower-to.chassis adapter (HN) 

K6JYO p. 73, Feb 
BNC connectors, mounting (HN) 

W9KXJ p. 70, Jan 
Capacitors, oil-filled (HN) 

W20LU p. 66, Dec 
Center insulator, dipole 

WAlABP p. 69, May 
Circuit boards with terminal inserts (HN) 

W3KBM p. 61, Nov 
Coaxial cable connectors (HN) 

WAlABP p. 71, Mar 
Coax connectors, repairing broken (HN) 

WOHKF p. 66. Jun 
Coax relay coils, another use (HN) 

KOVQY p. 72, Aug 
Cold galvanizing compound (HN) 

W5UNF p. 70, Sep 
Color coding parts (HN) 

WA7BPO p. 58, Feb 
Component marking (HN) 

WlJE p. 66, Nov 
Deburring holes (HN) 

W2DXH p. 75, Jul 
Drill guide (HN) 

W5BVF p. 68, Oct 
Drill ing aluminum (HN) 

W61L p. 67, Sep 
Enclosures, homebrew custom 

W4YUU p. 50. Jul 
Exploding diodes (HN) 

VE3 FEZ p. 57, Dec 
Ferrite beads 

W5JJ p. 48, Oct 
Files. cleaninn fHN) - .  . 

Walton p. 66, Jun 74 
Ferrite beads, how to  use 

KlORV D. 34. Mar 73 . - 
Filter chokes, unmarked 

WQlKMF p. 60. Nov 68 
Gramrnet shock mount (HN) 

VE3BUE p. 77, Oct 68 
Grounding (HN) 

W9KXJ p. 67, Jun 69 
Heat sinks. homemade (HN) 

WAQiWOZ p. 69. Sep 70 
Homebrew art 

W0PEM p. 56, Jun 69 
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Hot etching (HN) 
KBEKG p. 66, Jan 73 

Hot wire stripper (HN) 
W8DWT p. 67, Nov 71 

IC lead former (HN) 
W51CV p. 67. Jan 74 

Inductance, toroidal coil (HN) 
W3WLX p. 26. Sep 75 

Industrial cartridge fuses, using (HN) 
VE3BUE p. 76, Sep 68 

Magnetic fields and the 7360 (HN) 
W7DI p. 66, Sep 73 

Metric conversions for screw and wire sizes 
WlDTY p. 67. Sep 75 

Miniature sockets (HN) 
Lawyer p. 84, Dec 69 

Minibox, cutting down to size (HN) 
W2OUX p. 57. Mar 74 

Mobile installation, putt ing together 
W0FCH p. 36. Aug 69 

Mobile mount bracket (HN) 
W4NJF p. 70. Feb 70 

Modular converter. 144.MHz 
W6UOV p. 64. Oct 70 

Neutralizinn  ti^ (HN) . 
ZE6JP p. 69, Dec 72 

Noisy fans (HN) 
W8lUF p. 70, Nov 72 
Correction (letter) p. 67, Oct 73 

Nuvistor heat sinks (HN) 
WA0KKC p. 57, Dec 73 

Parasitic suppressor (HN) 
WA9JMY p. 80. Apr 70 

Printed-circuit boards, cleaning (HN) 
W5BVF p. 66. Mar 71 

Printed-circuit boards, how to  make 
K4EEU p. 58, Apr 73 

Printed-circuit boards, lOw.cOst 
W6CMQ p. 44. Aug 71 

Printed-c~rcuit boards, low-cost 
WBYFB p. 16. Jan 75 

Printed-circuit boards, practical 
photofabrication of 
Hutchinson p. 6. Sep 71 

Printed.circuit labels (HN) 
WA4WDK p. 76. Oct 70 

Printed-circuit standards (HN) 
W6JVE p. 58. Apr 74 

Printed.circuit tool (HN) 
WZGZ p. 74, May 73 

Printed circuits without printing 
W4ZG p. 62. Nov 70 

professional look, for that 
VE3GFN p. 74. Mar 68 

Punching aluminum panels (HN) 
W7DIM p. 57. Jun 68 

Rack and panel construction 
W70E p. 48, Jun 68 

Rack construction, a new approach 
KlEUJ p. 36, Mar 70 

Rectifier terminal str ip (HN) 
W5PKK p. 80, Apr 70 

Restoring panel lettering (HN) 
W8CL p. 69, Jan 73 

Screwdriver, adjustment (HN) 
WADKGS p. 66, Jan 71 

Silver p k t i n g  for the amateur 
W4KAE p. 62, Dec 68 

Small parts tray (HN) 
W2GA p. 58, Jun 68 

Solder dispenser, simple (HN) 
W2KID p. 76, Sep 68 

Soldering aluminum (HN) 
ZE6JP p. 67, May 72 

Soldering fluxes (HN) 
K3HNP p. 57, Jun 68 

Soldering t ip (HN) 
Lawyer p. 68. Feb 70 

Thumbwheel switch modification (HN) 
VE3DGX p. 56. Mar 74 

Ti l t  your r ig  (HN) 
WA4NED p. 58, Jun 68 

Toroids, plug-in (HN) 
K8EEG p. 60, Jan 72 

Transformers, repairing 
W6NIF p. 66, Mar 69 

Trimmers (HN) 
W5LHG p.  76, Nov 69 

Uhf coax connectors (HN) 
wmLcP p. 70, Sep 72 

Uhf hardware (HN) 
W6CMQ p. 76. Oct 70 

Underwriter's knot (HN) 
W 1 DTY p. 69. May 69 

Vectorbord tool (HN) 
WAlKWJ p. 70. Apr 72 

Volume controls, noisy, temporary fix (HN) 
W9JUV p. 62, Aug 74 

Watercooling the 2C39 
K6MYC p. 30, Jun 69 

Wiring and grounding 
W l  EZT p. 44, Jun 69 

Workbench, electronic 
W 1 EZT p. 50. Oct 70 

features and fiction 
Alarm, burglar-proof (HN) 

Eisenbrandt p. 56, Dec 75 
Binding 1970 issues of ham radio (HN) 

WlDHZ p. 72, Feb 71 
Brass pounding on wheels 

K6QD p. 58, Mar 75 
Dynistor, the 

W6GXN p. 49, Apr 68 
Catalina wireless. 1902 

W6BLZ p. 32. Apr 70 
Early wireless stations 

W6BLZ p. 64. Oct 68 
Electronic bugging 

KZZSQ p. 70. Jan 68 
Fire protection in  the ham shack 

Darr p. 54, Jan 71 
First wireless in Alaska 

W6BLZ p. 48, Apr 73 
Ham Radio sweepstakes winners, 1972 

WlNLB p. 58, Jul 72 
Ham Radio sweepstakes winners. 1973 

WlNLB p. 68, Jul 73 
Ham Radio sweepstakes winners. 1975 

WlNLB p. 54. Jul 75 
How to be DX 

W4NXD p. 58, Aug 68 
Nostalgia with a vengeance 

W6HDM p. 28, Apr 72 
QSL return, statistics on 

WB61UH p. 50. Dec 68 
Photographic illustrations 

WA4GNW p. 72, Dec 69 
Reminisces of  old-time radio 

K4NW p. 40. Apr 71 
Secret society, the 

W4NXD p. 82, May 68 
Use your old magazines 

Foster p. 52, Jan 70 
What is it? 

yVAlABP p. 84, May 68 
Wireless Point Lorna 

W6BLZ p. 54, Apr 69 

fm and repeaters 
Amateur vhf fm operation 

W6AYZ p. 36, Jun 68 
Antenna and control-link calculations 

for repeater licensing 
W7PUG p. 58, Nov 78 
Short circuit p. 59. Dec 73 

Antennas, simple, for two-meter fm 
WA3NFW p. 30, May 73 
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Antenna, two-meter f m  (HN) 
WB6KYE p. 64. May 7 1  

Antenna, %-wavelength, two-meter 
K6KLO p. 40, Ju l  74 

Antenna, % wavelength two-meter, 
bui ld f r om CB mobile whips (HN) 
WB4WSU p. 67, Jun 74 

Audio.amplifier and squelch un i t  
W6AJ F p. 36, Aug 68 

Automatically controlled access 
t o  open repeaters 
W8GRG p. 22, Mar  74 

Autopatch system for  vhf f m  repeaters 
W8GRG p. 32. Jul  74 

Base station, two-meter f m  
W9JTQ p. 22. Aug 73 

Carrier-operated relay 
KQPHF, WAQUZO p. 58, Nov 72 

Carrier-operated relay and call monitor 
VE4RE p. 22, Jun 71 

Cavity fi lter, 144-MHz 
WlSNN p. 22, Dec 73 

Channel scanner 
W2FPP p. 29, Aug 71 

Channels, three f r om two (HN) 
VE7ABK p. 68. Jun 71 

Charger, fet-controlled for nicad batteries 
WADJYK p. 46, Aug 75 

Collinear antenna for  two meters, nine- 
element 
W6RJO p. 12, May 72 

Collinear array for  two meters, 4-element 
WB6KGF p. 6, May 71 

Continuous tun ing f o r  f m  converters (HN) 
W lDHZ p. 54. Dec 70 

Control head, customizing 
VE7ABK p. 28, Apr 7 1  

Deviation measurement (letter) 
K5ZBA p. 68, May 71 

Deviation measurements 
W3FQJ p. 52. Feb 72 

Deviation meter (HN) 
VE7ABK p. 58, Dec 70 

Digi tal  touch-tone encoder for  vhf f m  
W7 FB B p. 28, Apr 75 

Discriminator, quartz crystal 
WAQJYK p. 67, Oct 75 

Distortion i n  f m  systems 
W5JJ p. 26, Aug 63 

Encoder, combined digi tal  and burst 
KBAUH p. 48. Aug 69 

Filter. 455-kHz fo r  f m  
WAQJYK p. 22, Mar  72 

Fm demodulator, TTL 
W3FQJ p. 66, Nov 72 

Fm receiver frequency control  (letter) 
W3AFN p. 65. Apr 71 

Fm techniques and practices for  vhf amateurs 
W6SAI p. 8, Sep 69 
Short c ircui t  p. 79, Jun 70 

Fm transmit ter,  solid-state two-meter 
W6AJ F p. 14, Ju l  7 1  

Fm transmitter. Sonobaby, 2 meter 
WAQUZO p. 8, Oct 7 1  
Short Circui t  p. 96, Dec 71 
Crystal deck for  Sonobaby p. 26, Oct 72 

Frequency meter, twome te r  f m  
W4JAZ p. 40, Jan 71 
Short c ircui t  p. 72. Apr 71 

Frequency synthesizer, ~nexpensive 
all-channel, f o r  two.meter f m  
WaOA p. 50. Aug 73 
Correction (letter) p. 65. Jun 74 

Frequency-synthesizer. one.crystal 
fo r  two-meter f m  
W 0 M V  p. 30. Sep 73 

Frequency synthesizer, for twomete r  f m  
WB4FPK p. 34, Ju l  73 

Identifier, programmable repeater 
W6AYZ p. 18. Apr 69 
Short c ircui t  p. 76. Ju l  69 

1.f system, mult imode 
WA21KL p. 39, Sep 71 

Indicator, sensitive rf 
WB9DNI p. 38. Apr 73 

Interface problems, f m  equipment (HN) 
W9OPY p. 58, Jun 75 

Interference, scanning receiver (HN) 
K2YAH p. 70, Sep 72 

Logic oscil lator fo r  mult i -channel 
crystal  control 
W lSNN p. 46, Jun 73 

Mobile antenna, magnet-mount 
W l H C l  p. 54, Sep 75 

Mobile operation with the Touch-Tone pad 
WQLPQ p.  58, Aug 72 
Correc t~on p. 90, Dec 72 
Modification (letter) p. 72, Apr 73 

Modulation standards f o r  vhf f m  
W6TEE p. 16, Jun 70 

Monitor receivers, two-meter f m  
WB5EMI p. 34, Apr 74 

Motorola channel elements 
WB4NEX p. 32, Dec 72 

Motorola f m  receiver mods (HN) 
VE4RE p. 60. Aug 7 1  

Motorola P-33 series, improving the 
WBPAEB p. 34, Feb 7 1  

Motorola voice commander, improving 
WQDKU p. 70, Oct 70 

Motrac Receivers (letter) 
K5ZBA p. 69. Ju l  7 1  

Narrow-band f m  system, using ICs i n  
W6AJ F p. 30, Oct 68 

Phase-locked loop, tunable, 28 and 
50 MHz 
W l K N l  p. 40. Jan 73 

Phase modulat ion principles and techniques 
VE2BEN p. 28. Ju l  75 
Correction p. 59. Dec 75 

Power amplifier, rf 220-MHz f m  
K7JUE p. 6, Sep 73 

Power amplifier, rf, 144 MHz 
Hatchett  p. 6, Dec 73 

Power amplifier, rf, 144-MHz frn 
W4CGC p. 6. Apr 73 

Power amplifier, two-meter frn, 10-watt 
W 1 DTY p. 67. Jan 74 

Power supply, regulated ac f o r  mobile 
f m  equipment 
WABTMP p. 28, Jun 73 

Preamplifier, two-meter 
WA2GCF p. 25. Mar  72 

Preamplifier, two meter 
W8BBB p. 36, Jun 74 

Private-line, adding t o  Heath HW-202 
WA8AWJ p. 53, Jun 74 

Push-to-talk fo r  Styleline telephones 
WlDRP p. 18, Dec 7 1  

Receiver al ignment techniques, vhf f m  
K4l PV p. 14, Aug 75 

Receiver fo r  six and two meters. 
multichannel f m  
WlSNN p. 54, Feb 74 

Receiver fo r  two  meter, f m  
W9SEK p. 22. Sep 70 
Short c ircui t  p. 72, Apr 71 

Receiver isolation, f m  repeater (HN) 
WlDTY p. 54, Dec 70 

Receiver, modular f m  communicat ions 
KBAUH p. 32. Jun 69 
Correction p. 71, Jan 70 

Receiver, modular, for two.meter f m  
WA2GBF p. 42. Feb 72 
Added notes p. 73, Jul  72 

Receiver performance, comparison o f  
VE7ABK p. 68. Aug 72 

Receiver, tunable vhf f m  
K8AU H p. 34, Nov 71 

Receiver, vh f  f m  
WA2GCF p. 6. Nov 72 

Receiver, vh f  f m  
WAZGCF p. 8, Nov 75 
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Receiver, vh f  f m  (letter) 
K8lHQ p. 76, May 73 

Relay, operational-amplifier, f o r  
Motorola receivers 
W6GDO p. 16. Ju l  73 

Repeater control  w i t h  simple t imers 
W2FPP p. 46. Sep 72 
Correction p. 91. Dec 72 

Repeater decoder, mult i - funct ion 
WA6TBC p. 24. Jan 73 

Repeater installation 
WZFPP p. 24. Jun  73 

Repeater problems 
VE7ABK p. 38, M a r  71 

Repeater, receiving system degradation 
K5ZBA p. 36. May 69 

Repeater transmit ter,  improving 
W6GDO p. 24, Oct 69 

Repeaters, single-frequency frn 
WZFPP p. 40. Now 73 

Reset t~rner.  automatic 
W5ZHV p. 54. Oct 74 

Satell ite receivers f o r  repeaters 
WA4YAK p. 64. Oct  7 5  

Scanner. vhf receiver 
K2LZG p. 22. Feb 7 3  

Scanning receiver. improved 
for vhf fm 
WA2GCF p. 26. N w  74 

Scanning receiver modifications, v h f  fm 
WA5WOU p. 50. Feb 74 

Scanning receivers for two-meter fm 
K4 1 PV p. 28, Aug 7 4  

Sequential encoder. mobile f m  
W3JJU p. 34, Sep 71 

Sequential switching for Touch-Tone 
repeater contml  
WBGRG p. 22, Jun 71 

Single-frequency conversion, vh f luhf  
W3FQJ p. 62. A Q ~  75 

S-meter fo r  Clege: 278 {HN) 
WA2YUD p. 61, N m  74 

Squelch-audio ampl i f ier fo r  
f m  receivers 
WB4WSU p. 6% S@v 74 

Squelch circui ts f o r  t ransistor radios 
WB4WSU p.  3,6, Dmc 75 

Telephone controller, autornatlc 
for your repeater 
KaPHF, WAmUZO p. 44.. TUav 74 

Test set fo r  Motorola radios 
K0BKD p. 12. 'Nov 73 
Short c ircui t  p. 58, Dec 73 
Added note (letter) p. 64. J u n  74 

Timer, s~rnp le  (HN) 
W3CIX p. 58, ,M.as ;79 

Tone-burst generator (HN) 
K4COF p. 58, M a r  73 

Tone-burst keyer fo r  f m  repeaters 
WBGRG p. 36, Jan 72 

Tone encoder and secondary frequency 
oscil lator (HN) 
K8AUH p. 66, Jun 6 9  

Tone encoder, universal for vhf f m  
W6FUB p. 17. J.ul $75 
Correction p. 58, Dec 75 

Touch.tone circuit, mobile 
K7QWR p. 50. Mar 73 

Touch-tone decoder, mult i - funct lon 
KBPHF. WAGUZO p. 14. Oct 73 

Touch-tone decoder, three-digit 
W6AYZ p. 37, Dec 74 
Circuit board for p. 62, Sep 75 

Touch.tone, hand-held 
K7YAM p. 44. Sep 75 

Touch.tone handset, converting s l~m- l i ne  
K2YAH p. 23, Jun 75 

Transceiver fo r  two.meter fm ,  compact 
W6AOI p. 36, Jan 74 

Transmitter fo r  two meters, phase.modulated 
W6AJF p. 18, Feb 70 

Transmitter, two-meter f m  
W9SEK p. 6, Apr 72 

Tunable receiver modif icat ion 
for vh f  f m  
WB6VKY p.  40. Oct 74 

Vertlcal antennas, t ru th  about %-wavelength 
KBDOK p. 48. May 74 
Added note (letter) p. 54. Jan 75 

Weather monitor receiver, retune to  
two-meter frn (HN) 
W3WTO p. 56. Jan 75 

Whip. 5/8-wave, 144 MHz (HN) 
WE3DDD p. 70, Apr 73 

220 MHz frequency synthesizer 
W6GXN p. 8. Dec 74 

450-MHz preampl i f~er  and converter 
WA2GCF p. 40, Ju l  75 

integrated circuits 
Amateur uses o f  t he  MC1530 IC 

WZEEY p. 42, May  68 
Amplifiers, broadband IC 

W6GXN p. 36. Jun 73 
Applications. potpourr i  of IC 

WlDTY, Thorpe p. 8, May 69 
Balanced modulator. a n  integrateelcircuit 

U7QWR D. 6. Sen 70  
Cmos logtc c l n u t t s  

W3FQJ p. 50. Jun  75 
Counter g a t ~ n g  sources 

K6UA p. 48. Nov  70  
Counter reset generator (HN) 

W3KBM p 68, Jan  73 
C3L log= ClrcUlt 

WlDTY p. 4. M a r  75 
O ~ ~ t a l  counters (letter) 
WlGGN p. 76. May  73 

Digrtal  ICs. part I 
mR?J p. 41. M a r  72 

Dllgl-1 ICs, p a r t  11 
W3FQQJ p. 58. Apr 72 
C o ~ ~ t m m  p. 66, Nw 72 

Dlghl  mwIs 
WBBlFWl p. 42. Dec 73 

Dlgridl w l t i v r b r a t 0 r s  
W3FQJ p- 42, Jun 72 

0lcgnla.l ~ i t dda tows  a d  dm- 
w 3 w  p 62, Aug 72  

IPWltal r e d s a w t  statom accessory. part I 
K6KA lip 6, Feb 72 

Dllgltal stabmn aoes07y. part I1 
KSKrP p YOY1, M a r  72 

Lht@~tal statmn accessmrg, p a d  Ill 
K M A  p 36, Apf 72 

S k t r o n o  cam* dm&. I.C 
'K!KA P 44. %P 70 

ELectron~c k e y r ,  cosmos IC 
WBLDFA p 6, Jun 74 
Short c lrcul t  p 62, k c  74 

Z n r t t e r  coupled logrc 
W3 FQJ p 62, srP 72 

Flip flops 
W3FQJ pr 60, J u l  72 

Flop-fl~p, using (HN) 
W3KBM p 60. Feb 72 

Func t~on  generator 1C 
WlDTY p 40, Aug 71 

Functton generator. IC 
K4OHC p 22, Jun 74 

IC power (HN) 
W3KBM p 68, Apr 72 

IC.regulated power supply for  ICs 
W6GXN p. 28, Mar  68 

lntegrated circuits, par t  I 
W3FQJ p. 40. Jun 71 

lntegrated circuits, par t  II 
W3FOJ 0. 58. Ju l  71 . . 

lntegrated circuits, par t  Ill 
W3 FQJ p. 50, Aug 71 
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12L logic c i rcu i ts  
W l D W  p. 4, N w  75 

Logic families, IC 
W6GXM p. 26. Jan 74 

Logic mon i to r  6HN) 
WASSAF p. 70. Apr 7 2  
Mrrection p. 91, Dec 72 

Logic t e  pmlve 
Y W F  p. 53. Dec 73 

Logic t& probe WNP 
Rasm 'an  p. 56. Feb 73 
Short circui t  p. 58. Dg 73 

Low-cost l inear ICs 
WA7KRE p. 20, Oct  69 

Modular modulos 
W9SEK p. 63, Aug 30 

Motorola MC1530 IC, amateur uses f o r  
WZEEY p. 42, May 68 

Mult i - funct ion integrated circui ts 
W3FQJ p. 46, Oct 72 

Nat ional LM373, using i n  ssb transceiver 
W5BAA p. 32, Nov 73 

Operational ampl i f iers 
WBZEGZ p. 6, Nov 69 

Phase.locked loops, IC 
W3FQJ p. 54. Sep 7 1  

Phase-locked loops, IC, experiments with 
W3 FQJ p. 58, Oct 71 

Plessey SL600-series ICs, how to  use 
GBFNT p. 26, Feb 73 

Removing ICs (HN) 
W6NIF p. 71, Aug 70 

Seven-segment readouts, mult ip lexed 
W5NPD p. 37, Ju l  75 

Ssb detector, IC (HN) 
K40DS p. 67. Dec 72 
Correction (letter) p. 72, Apr 73 

Ssb equipment, using STL ICs i n  
G4ADJ p. 18. Nov 75 

Surplus ICs (HN) 
W4AYV p. 68. Ju l  70 

Sync generator, IC, f o r  ATV 
W0KGl  p. 34, Ju l  75 

Transceiver, 9-MHz ssb, IC 
G3ZVC p. 34, Aug 74 
Circuit change (letter) p. 62, Sep 75 

Using ICs i n  a nb fm  system 
W6AJ F p. 30, Oct 68 

Using ICs with single-polarity 
power supplies 
W2EEY p. 35, Sep 69 

Using integrated circui ts (HN) 
W9KXJ p. 63. May 69 

Voltage regulators. IC 
W7FLC p. 22, Oct 70 

Voltage-regulator ICs, adjustable 
WB9KEY p. 36, Aug 75 

Voltage-regulator ICs, three-terminal 
WB5EMI p. 26. Dec 73 
Added note (letter) p. 73. Sep 74 

Vtvm, convert to an IC voltmeter 
K6VCI P. 42, Dec 74 

keying and control 
Break-in circuit, CW 

W8SY K p. 40, Jan 72 
Break-in control system. IC (HN) 

W9ZTK p. 68, Sep 70 
Bug, solid-state 

K2 FV D. 50. Jun 73 
Carrler.operated relay 

K0PHF. WA0UZO p. 58, Nov 72 
Cmos keying circuits (HN) 

WBPDFA p. 57. Jan 75 
Contest keyer (HN) 

K2UBC p. 79. Apr 70 
CW reception, enhanc~ng  through a 

simulated-stereo technique 
WAlMKP p. 61, Oct 74 

CW regenerator f o r  interference-free 
communicat ions 
Lewrd, WB2EFUt p. 54. Apr 74 

Electronic hand  kepr 
KSTCK p 36. J u n  71 

Electr~nic keyer, arsm IC 
WB2DFA p. 6, Jun  74 
Short cnrcu~ p. 62. Dec 74 

ELec?rn~iC keyer. LC 
V R E F K  p 32. Nov 69 

EFectmmic keyer notes (HNF 
ZU BWl p. 74. Dec 71 

Etec t ron~e keyer package, compact 
W4ATE p. 50. Nov 73 

E lec t ron~c keyer w ~ t h  random-access memory 
W B 9 F  HC p. 6, Oct 73 
Correct~ons (letter) p. 58, Dec 74 

p. 57, Jun 75 
lncreasect f lex ib~ l i ty  (HN) p. 62. Mar  75 

Electronrc kever. 8043 IC 
W6GXN p. 8, Apr 75 

Electron~c keyers, s imple IC 
WA5TRS p. 38, Mar  73 

Grid-block keying, s imple (HN) 
WA4DHU p. 78, Apr 70 

Key and vox cl icks (HN) 
K6KA p. 74, Aug 72 

Keyboard electronic keyer, the code m i l l  
W6CAB p. 38. Nov 74 

Keying, paddle, Siamese 
WASKPG p. 45, Jan 75 

Keying t he  Heath HG-106 vfo (HN) 
K48RR D. 67. Seo 70 

Latch circuit, dc 
W0LpQ 
Correction 

p. 42, Aug 75 
P 58. Dec 75 

Memo-key 
WA7SCB p. 58, Jun 72 

Memory accessory, programmable 
for  electronic keyers 
WA9LUD p. 24, Aug 75 

Mini-paddle 
K6RIL p. 46, Feb 69 

Morse generator, keyboard 
W7CUU p. 36, Apr  75 

Morse sounder, radio controlled (HN) 
KGQEQ p. 66. Oct 71 

Oscillators, electronic keyer 
WA6J NJ p. 44, Jun 70 

Paddle, electronic keyer (HN) 
KL7EVD p. 68. Sep 72 

Paddle, homebrew keyer 
W3NK p. 43. May 69 

Push-to-talk for Styleline telephones 
WlDRP p. 18, Dec 7 1  

Relay activator (HN) 
K6KA p.  62. Sep 71 

Relays, surplus (HN) 
W2OLU p. 70, Ju l  70 

Relay, transistor replaces (HN) 
W3NK p. 72. Jan 70 

Relays, undervoltage (HN) 
WZOLU p. 64, Mar  71 

Remote keying your transmit ter (HN) 
WA3HOU p. 74, Oct 69 

Reset timer, automatic 
W5ZHV p. 54. Oct 74 

Sequential switching (HN) 
W5OSF p. 63, Dct  72 

Solenoid rotary switches 
W2EEY p.  36, Apr 68 

Station control center 
W70E p. 26, Apr  68 

Step-start circuit, higbvoltage (HN) 
W6VFR p. 64, Sep 7 1  

Suppression networks, arc (HN) 
WASEKA p. 70, Ju l  73 

Time base, ca l~bra ted electronic keyer 
W l P U  p. 39, Aug 75 

Transistor switching f o r  
electronic keyers (HN) 
W3QBO p. 66, Jun 74 



Transmitter switching, solid-state 
W2EEY p. 44, Jun 68 

Typewriter-type electronic keys, 
further automation for 
W6PRO p. 26, Mar 70 

Vox and mox systems for ssb 
Belt p. 24, Oct 68 

vox. IC 
W2EEY p. 50, Mar 69 

Vox keying (HN) 
VE71G p. 83, Dec 69 

Vox, versatile 
W9KIT p. 50. Jul 71 
Short circuit p. 96, Dec 71 

measurements and 
test equipment 
Ac current monitor (letter) 

WBSMAP p. 61, Mar 75 
Ac power.line monitor 

W2OLU p. 46, Aug 71 
AFSK generator, crystal-controlled 

K7BVT p. 13, Jul 72 
AFSK generator, phase.locked loop 

K7ZOF p. 27, Mar 73 
Amateur frequency measurements 

K6KA p. 53, Oct 68 
A-m modulation monitor, vhf (HN) 

K7UNL p. 67, Jul 71 
Antenna gain, measuring 

K6JYO o. 26. Jul 69 
Antenna matcher 

W4SD p. 24. Jun 71 
Antenna and transmission line 

measurement techniques 
W40Q p. 36. May 74 

Beta master, the 
KBERV p. 18, Aug 68 

Bridge for antenna measurements, simple 
WZCTK o. 34. Sep 70 

Brldge, noise, for impedance meas;rements' 
YAlGJM p. 62. Jan 73 
Added notes p. 66. May 74; p. 60, Mar 75 

Bridge, rf noise 
WBPEGZ p. 18, Dec 70 

Calibrators and counters 
K6KA p. 41, Nov 68 

Calibrator, plug.in IC 
K6KA D. 22, Mar 69 

Capacitance meter, digital 
K4DHC D. 20. Feb 74 

Capacitance meter, direct-reading 
ZL2AUE p. 46, Apr 70 

Capacitance meter, direct.reading 
W6MUR p. 48, Aug 72 
Short circuit p. 64, Mar 74 

Capacitance meter, direct.reading 
WA5SNZ p. 32, Apr 75 
Added note p. 31, Oct 75 

Capacitance meter, direct reading, for 
blectrolytics 
W9DJZ D. 14. Oct 71 . . 

Coaxial cable, checking (letter) 
WZOLU p. 68, May 71 

Coaxial-line loss, measuring with a 
reflectometer 
W2VCI p. 50, May 72 

Converter, mosfet, for receiver 
instrumentation 
WA9ZMT D. 62. Jan 71 

Counter, compact frequency 
K4EEU p. 16, Jul 70 
Short circuit p. 72, Dec 70 

Counter, d ig~ ta l  frequency 
K4EEU p. 8, Dec 68 

Counter gating sources 
K6KA p. 48, Nov 70 

Counter readouts, switching (HN) 
K6KA p. 66, Jun 71 

Counter reset generator (HN) 
W3KBM p. 68, Jan 73 

Counters: a solution to the readout problem 
WA0GOZ p. 66, Jan 70 

CRT intensifier for RTTY 
K4VFA p. 18. Jul 71 

Crystal checker 
W6GXN p. 46, Feb 72 

Crystal test oscillator and signal 
generator 
K4EEU p. 46. Mar 73 

Crystal.controlled frequency markers (HN) 
WA4WDK p. 64, Sep 71 

Cubical quad measurements 
W4Y M p. 42, Jan 69 

Curve master, the 
K8ERV p. 40. Mar 68 

Decade standards. economical (HN) 
W4ATE p. 66, Jun 71 

Digital counters (letter) 
WlGGN p. 76, May 73 

Digital readout station accessory, part I 
K6KA p. 6, Feb 72 

Digital station accessory, part II 
K6KA p. 50, Mar 72 

Digital station accessory, part Ill 
K6KA p. 36, Apr 72 

Dipper without plug-in coils 
W6BLZ p. 64, May 68 

Dummy load and r f  wattmeter, low-power 
W2OLU p. 56, Apr 70 

Dummy load low-power vhf 
WB9DNI p. 40, Sep 73 

Dummy loads, experimental 
W8Y FB p. 36, Sep 68 

Dynamic transistor tester (HN) 
VE7ABK p. 65, Oct 71 

Electrolytic capacitors, measurement of (HN) 
W2NA p. 70, Feb 71 

Fm deviation measurement (letter) 
K5ZBA p. 68, May 71 

Fm deviation measurements 
W3 FQJ p. 52, Feb 72 

Fm frequency meter, twometer 
W4JAZ p. 40, Jan 71 
Short circuit p. 72. Apr 71  

Frequencies, counted (HN) 
K6KA p. 62, Aug 74 

Frequency calibrator, general coverage 
W5UQS p. 28, Dec 71 

Frequency calibrator, how to design 
W3AEX p. 54, Jul 71 

Frequency measurement of received 
signals 
W4AAD p. 38, Oct 73 

Frequency meter, crystal controlled (HN) 
W5JSN p. 71. Sep 69 

Frequency scaler, divide-byten 
K4EEU p. 26, Aug 70 
Short circuit p. 72, Apr 71 

Frequency scaler, divide.byten 
W6PBC p. 41, Sep 72 
Correction p. 90. Dec 72 
Added comments (letter) p. 64, Nov 73 
Pre.scaler, improvements for 
W6PBC p. 30. Oct 73 

Frequency scaler, uhf ( l lC90)  
WB9KEY p. 50, Dec 75 

Frequency scaler, 500-MHz 
W6URH p. 32. Jun 75 

Frequency scalers, 1200-MHz 
WB9KEY p. 38. Feb 75 

Frequency-shift meter, RTTY 
VK3ZNV p. 33, Jun 70 

Frequency standard (HN) 
WA7JlK p. 69, sep 72 

Frequency standard, universal 
K4EEU p. 40. Feb 74 
Short circuit p. 72. May 74 



Frequency synthesizer, high-frequency 
K2BLA p. 16, Oct 72 

Function generator, IC 
WlDTY p. 40, Aug 7 1  

Function generator, IC 
K4DHC p. 22, Jun 74 

Gdo, new use for  
K2ZSQ p. 48. Dec 68 

Grid current measurement in 
grounded-grid ampl i f iers 
W6SAI p. 64, Aug 68 

Grid-dip oscil lator, solid-state conversion of 
W6AJZ p. 20, Jun 70 

Harmonic generator (HN) 
W5GDQ p. 76, Oct 70 

I- f  al ignment generator 455-kHz 
WA5SNZ p. 50, Feb 74 

1.f sweep generator 
K4DHC p. 10, Sep 73 

lmpedance br idge (HN) 
W6KZK p. 67. Feb 70 

lmpedance bridge, low-cost RX 
W8Y FB p. 6, May 73 

lmpedance bridge, simple 
WA9QJ P p. 40. Apr 68 

Impedance, measuring with swr bridge 
WB4KSS p. 46, May 75 

Impulse generator, pulse.snap diode 
Siegal, Turner p. 29, Oct 72 

Instrumentat ion and the  ham 
VE3GFN p. 28. Ju l  68 

Intermodulation-distortion measurements 
on  ssb transmit ters 
W6VFR p. 34, Sep 74 

Line-voltage monitor (HN) 
WA8VFK p. 66. Jan 74 
Current monitor mod (letter) p. G1. Mar  75 

Logic monitor (HN) 
WA5SAF p. 70. Apr  72 
Correction p. 91, Dec 72 

Logic test probe 
VE6RF p. 53, Dec 73 

Logic test probe (HN) 
Rossman p. 56, Feb 73 
Short c ircui t  p. 58, Dec 73 

Makeshift test equipment (HN) 
W7 FS p. 77, Sep 68 

Meter interface, high-impedance 
Laughl in p. 20, Jan 74 

Meters, test ing unknown (HN) 
WlONC p. 66. Jan 71 

Mill iammeters, how t o  use 
W4PSJ p. 48, Sep 75 

Mini-spotter frequency checker 
W70E p. 48, May 68 

Monitorscope, miniature 
WA3FIY p. 34, Mar  69 

Monitorscope, RTTY 
W3CIX p. 36, Aug 72 

Multi-box (HN) 
W3KBM p. 68, Ju l  69 

Mult i tester (HN) 
WlDTY p. 63, May 71 

Noise bridge, antenna (HN) 
KBEEG p. 71, May 74 

Noise.figure measurements for  vh f  
WB6NMT p. 36, Jun 72 

Noise figure, vhf, est imat ing 
WA9HUV p. 42, Jun 75 

Noise generator, 1296-MHz 
W3 BSV p. 46, Aug 73 

Noise generators, using (HN) 
KPZSQ p. 79, Aug 68 

Oscillator, audio 
W6GXN p. 50, Feb 73 

Oscillator, frequency measuring 
W61EL p. 16, Apr 72 
Added notes p. 90. Dec 72 

Oscillator, two-tone, fo r  ssb test ing 
W6GXN p. 11. Apr  72 

Oscilloscope calibrator (HN) 
K4EEU p. 69, Jul  69 

Oscilloscope, put t ing  it t o  work 
Allen p. 64. Sep 69 

Oscilloscope, troubleshooting amateur 
gear with 
Allen p. 52. Aug 69 

Oscilloscope voltage calibrator 
W6PBC p. 54. Aug 72 

Panoramic reception, s imple 
W2EEY p. 14, Oct 68 

Peak envelope power, how to measure 
W5JJ D. 32. Nov 74 

Phase meter, r f  
VEZAYU, Korth p. 28, Apr 73 

Power meter, r f  
K8EEG p. 26, Oct 73 

Precision capacitor 
W4BRS p. 61, Mar  68 

Pre.scaler, vh f  (HN) 
W6MGI p. 57, Feb 73 

Probe, sensitive rf (HN) 
W5JJ p. 61, Dec 74 

Receiver al ignment 
Allen p. 64, Jun 68 

Reflectometers 
K lYZW p. 65, Dec 69 

Regenerative detectors and a wideband ampl i f ier 
W8Y FB p. 61, Mar  70 

Repairs, th ink ing your way through 
Allen p. 58, Feb 71 

Resistance standard, s imple (HN) 
WZOLU p. 65, Mar  71 

Resistor decades, versatile 
W4ATE p. 66, Ju l  71 

Rf current probe (HN) 
W6HPH p. 76, Oct 68 

Rf detector, sensitive 
WB9DNI p. 38, Apr 73 

Rf generator cl ip 
W 1 DTY p. 58. Mar  68 

Rf power meter, low-level 
W5WGF p. 58. Oct 72 

Rf signal generator, solid-state 
VE5FP p. 42, Ju l  70 

RTTY monitor scope, solid-state 
WB2MPZ D. 33. Oct 7 1  . . 

RTTY signal generator 
W72TC p. 23, Mar  7 1  
Short c ircui t  p. 96, Dec 7 1  

RTTY test generator (HN) 
W3EAG p. 67. Jan 73 

RTTY test generator (HN) 
W3EAG p. 59, Mar  73 

RX impedance bridge 
W2CTK p. 34, Sep 70 

RX impedance bridge, low-cost 
W8Y FB p. 6, May 73 

Safer suicide cord (HN) 
K6JYO p. 64. Mar  7 1  

Sampling network, r f  - the mil l i - tap 
W6QJW p. 34, Jan 73 

Signal generator, tone modulated for  
two and SIX meters 
WABOIK p. 54, Nov 69 

Signal generator, wide range 
W6GXN D. 18. Dec 73 . . 

Signal injection i n  ham receivers 
Allen p. 72, May 68 

Signal t racing i n  ham receivers 
Allen p. 52, Apr 68 

Slow-scan t v  test generator 
K4EEU p. 6, Ju l  73 

S.meter readings (HN) 
WlDTY p. 56. Jun 68 

Spectrum analyzer, four channel 
W91A p. 6, Oct 72 

Spectrum analyzers, understanding 
WA5SNZ p. 50. Jun 74 

Ssb, signals, monitor ing 
W6VFR p. 35. Mar  72 

Sweep generator, how to  use 
Allen p. 60. Apr  70 



Sweep response curves f o r  low-frequency i-f's 
Allen p. 56, Mar  71 

Switch.off f lasher (HN) 
Thomas p. 64, Ju l  7 1  

Swr bridge 
WB2ZSH p. 55, Oct 71 

Swr bridge and power meter, integrated 
W6DOB p. 40. May 70 

Swr bridge (HN) 
WA5TFK ' p .  66, May  72 

Swr br idge readings (HN) 
W6FPO p. 63, Aug 73 

Swr meter 
W6VSV p. 6, Oct 70 

Swr meters, direct reading and expanded scale 
WA4WDK p.  28, May 72 
Correction p. 90, Dec 72 

Time-domain reflectometry, experimenter's 
approach to 
WA0PIA p. 22, May 71 

Transconductance tester fo r  fets 
W6NBI p. 44, Sep 7 1  

Transformer shorts 
W6BLZ p. 36, Ju l  68 

Transistor and diode tester 
ZLZAMJ p. 65, Nov 70 

Transistor curve tracer 
WA9LCX p. 52, Ju l  73 
Short c i r c u ~ t  p. 63, Apr 74 

Transistor tester 
WA6NIL p. 48, Ju l  68 

Transistor tester fo r  leakage and gain 
W4BRS p. 68, May 68 

Transmitter tun ing un i t  fo r  the bl ind 
W9NTP p. 60, Jun 71 

Trapezoidal moni tor  scope 
VE3CUS p. 22, Dec 69 

Troubleshooting around fets 
Allen p. 42, Oct 68 

Troubleshooting by resistance measurement 
Allen p. 62. Nov 68 

Troubleshooting transistor ham gear 
Allen p. 64, Ju l  68 

Uhf  tuner tester for tv sets (HN) 
Schuler p. 73, Sep 69 

Vacuum tubes, test ing high-power (HN) 
W20LU p. 64, Mar  72 

Vhf pre-scaler, improvements for  
W6PBC p. 30, Oct 73 

Voltmeter, improved transistor, par t  I 
Maddever p. 74. Apr 68 

Voltmeter, t ransir tor,  part  II 
Maddever p. 60, Ju l  68 

Vom/vtvm, added uses f o r  (HN) 
W7DI p. 67, Jan 73 

Vtvm modif icat ion 
W6HPH p. 51, Feb 69 

Vtvm, convert t o  an IC voltmeter 
K6VCI p. 42, Dec 74 

Wavemeter, indicat ing 
W6NIF p. 26, Dec 70 
Short c ircui t  p 72, Apr 71 

Weak.signal source, stable, variable-output 
K6JYO p. 36, Sep 71 

Weak-signal source, 144 and 432 MHz 
KGJC p. 58, Mar  70 

Weak-signal source. 432 and 1296 MHz 
K6RIL p. 20, Sep 68 

WWV receiver, s imple regenerative 
WA5SNZ p.  42, Apr 73 

WWV-WWVH, amateur applications for  
W3 FQJ p. 53, Jan 72 

Zener tester, low-voltage (HN) 
K3DPJ p .  72, Nov 69 

miscellaneous 
technical 
Alarm, wet basement (HN) 

WPEMF p. 68. Apr 72 

Amateur anemometer 
W6GXN p. 52, Jun 68 
Short c ircui t  p. 34, Aug 68 

Antenna masts, design for  pipe 
W3MR p. 52, Sep 74 
Added design notes (letter) p. 75. May 75 

Antennas and capture area 
K6MIO p. 42. Nov 69 

Bandpass f i l ter design 
K4KJ p. 36, Dec 73 

Bandpass fl lters for 50 and 144 MHz, etched 
W5KHT p. 6, Feb 71 

Bandpass filters, single-pole 
W6HPH p. 51, Sep 69 

Basic e lec t ron~c u n ~ t s  
W2DXH p. 18. Oct 68 

Batteries, selecting for  portable equipment 
WBBAIK p. 40. Aug 73 

Broadband amplifier, wide-range 
W6GXN p. 40. Apr 74 

Bypassing, rf, a t  uhf  
WB6BHI p. 50. Jan 72 

Capacitors, oil-fi l led (HN) 
W2OLU p. 66. Dec 72 

Clock, 24-hour digi tal  
K4ALS p. 51, Apr 70 
Short c ~ r c u i t  p. 76. Sep 70 

Coil-wlnding data, vhf and uhf 
K3SVC p. 6, Apr 71 

Communications receivers, designing 
for strong-signal performance 
Moore p. 6, Feb 73 

Computer-aided circui t  analysis 
KlORV p. 30. Aug 70 

Converting vacuum tube equipment to 
solid-state 
W2EEY p. 30, Aug 68 

Converting wavelength t o  inches (HN) 
WA6SXC p. 56, Jun 68 

Current flow?, which way does 
W2DXH p. 34. Jul  68 

Digi tal  mixer, introduction 
WB8IFM p. 42, Dec 73 

Digi tal  readout system, simplified 
W601S p. 42, Mar  74 

Double-balanced mixers 
WlDTY p. 48, Mar  68 

Double-balanced modulator, broadband 
WA6NCT p. 8, Mar  70 

Earth currents (HN) 
W70UI  p. 80, Apr 70 

Effective radiated power (HN) 
VE7CB p. 72, May 73 

Ferrite beads 
W5JJ p. 48. Oct 70 

Ferrite beads, how to  use 
KlORV p. 34, Mar  73 

Fet biasing 
W3 FQJ p. 61. Nov 72 

Filter preamplifiers for  50 and 144 
MHz, etched 
WSKHT p. 6. Feb 71 

Fllters, actlve for direct-conversion receivers 
W7ZOI p. 12. Apr 74 

Fire extinguishers (letter) 
W5PGG p. 68, Ju l  7 1  

Fire protection 
Darr p. 54. Jan 71 

Fire protection (letter) 
K7QCM p. 62. Aug 7 1  

Fm techniques 
W6SAI p. 8. Sep 69 
Short c ircui t  p. 79. Jun 70 

Freon danger (letter) 
WASRTB p. 63. May 72 

Frequency mult ip l iers 
W6GXN p. 6, Aug 7 1  

Frequency multipliers, t ransstor  
W6AJ F p. 49. Jun 70 

Frequency synchronization for scatter-mode 
propagation 
K2OVS p. 26. Sep 71 
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Frequency synthesis 
WA5SKM p. 42, Dec 69 

Frequency synthesizer, high-frequency 
KZBLA p. 16, Oct 72 

Gamma-matching networks, how to design 
W71TB p. 46, May 73 

Glass semiconductors 
W 1 EZT p. 54. Jul 69 

Graphical network solutions 
WlNCK, WZCTK p. 26. Dec 69 

Gridded tubes, vhf-uhf effects 
W6UOV p. 8, Jan 69 

Grounding and wiring 
WlEZT p. 44. Jun 69 

Ground plow 
WlEZT p. 64, May 70 

Harmonic output, how to predict 
Utne p. 34, Nov 74 

Heatsink problems, how to solve 
WA5SNZ p. 46. Jan 74 

Hybrids and couplers, hf 
W2CTK p. 57. Jul 70 
Short circuit p. 72, Dec 70 

Impedance-matching systems, designing 
W7CSD p. 58. Jul 73 

Inductors, how to use ferrite and 
powdered.iron for 
W6GXN p. 15, Apr 71 
Correction p. 63, May 72 

Infrared communications (letter) 
K20AW p. 65, Jan 72 

lniection lasers (letter) 
Mims p. 64, Apr 71 

lniection lasers, high power 
Mims p. 28. Sep 71 

lntegrated circuits, part I 
W3FOJ o. 40. Jun 71 

lntegraied circuits, part I I  
W3FQJ p. 58, Jul 71 

Integrated circuits. part Ill 
w3  FQ J p. 50, Aug 71 

Interference, h i - f ~  (HN) 
K6KA p. 63. Mar 75 

Interference, rf 
W 1 DTY p. 12. Dec 70 

Interference, rf (letter) 
G3LLL p. 65, Nov 75 

Interference, rf 
WA3NFW p. 30, Mar 73 

Interference, rf, its cause and cure 
GJLLL p .  26. Jun 75 

Intermittent voice operation of power 
tubes 
W6SAI p. 24. Jan 71 

Isotropic source and practical antennas 
K6FD p. 32, May 70 

Laser communications 
W4KAE p. 28, Nov 70 

LED experiments 
W4KAE p. 6. Jun 70 

Lighthouse tubes for uhf 
W6UOV p. 27, Jun 69 

Local-oscillator waveform effects 
on spurious mixer responses 
Robinson, Smith p. 44. Jun 74 

Lowpass filters for solid-state linear amplifiers 
WADJYK p. 38. Mar 74 
Short circuit p. 62, Dec 74 

L.networks, how to design 
W7LR p. 26. Feb 74 
Short circuit p. 62. Dec 74 

Lunar-path nomograph 
WA6NCT p. 28. Oct 70 

Marine installations, amateur, on small boats 
W3MR p. 44. Aug 74 

Microprocessors, introduction to 
WB4HYJ. Rony. Titus p. 32. Dec 75 

Microwaves, gettlng started in  
Roubal p. 53. Jun 72 

Microwaves, Introduction 
WlCBY p. 20, Jan 72 

Minimobile 
K9UQN p. 58. Aug 71 

Mismatched transmitter loads, affect of 
W5JJ p. 60, Sep 69 

Mnemonics 
W6NIF p. 69, Dec 69 

More electronic units 
W 1 EZT p. 56. Nov 68 

Multi.function integrated c i rcu~ts 
W3FQ.l p. 46. Oct 72 

Networks, transmitter matching 
W6FFC p. 6, Jan 73 

Neutralizing small.signal amplifiers 
WA4WDK p. 40, Sep 70 

Noise figure, meaning of 
K6MIO p. 26, Mar 69 

Operational amplifiers 
WBZEGZ p. 6, Nov 69 

Phase detector, harmonic 
W5TRS p. 40. Aug 74 

Phase-locked loops. IC 
W3FQJ p. 54, Sep 71 

Phase-locked loops, IC, experiments with 
W3FQJ p. 58. Oct 71 

Phase.shift networks, design criterla for 
G3NRW p. 34. Jun 70 

Pi and p i 4  networks 
W6SAI p. 36, Nov 68 

Pi network design 
W6FFC p. 6, Sep 72 

Pi network inductors (letter) 
W71V p. 78, Dec 72 

Pi networks, series-tuned 
W2EGH p. 42, Oct 71 

Power ampl~f~ers,  high-efficiency rf 
WE8LQK p. 8. Oct 74 

Power dividers and hybrids 
WlDAX p. 30, Aug 72 

Power supplies, survey of  solid-state 
W6GXN p. 25, Feb 70 

Power, voltage and impedance nomograph 
WZTQK p. 32. Apr 71 

Printed-circuit boards, photofabr~cation of 
Hutchinson p. 6, Sep 71 

Programmable calculator simplifies 
antenna design (HN) 
W3DVO p. 70, May 74 

Programmable calculators, using 
W3DVO p. 40, Mar 75 

Proportional temperature control for crystal 
ovens 
VESFP p. 44. Jan 70 

Pulse-duration modulation 
W3FQJ p. 65, Nov 72 

Q factor. understanding 
W5JJ p. 16, Dec 74 

QRP operation 
W70E p. 36, Dec 68 

Radiation hazard, rf 
W ~ D T Y  p. 4. Sep 75 
Correction p. 59. Dec 75 

Radio communications links 
W 1 EZT p. 44, Oct 69 

Radio ObSe~atory, vhf 
Ham p. 44. Jul 74 

Radio-frequency interference 
WA3NFW p. 30, Mar 73 

Radiotelegraph translator and transcriber 
W7CUU. K7KFA p. 8. Nov 71 
Eliminating the matrix 
KH6AP p. 60, May 72 

Ramp generators 
W6GXN p. 56, Dec 68 

Ratine tubes for linear amolifier - 
service 
W6UOV, W6SAI p. 50. Mar 71 

Reactance problems, nomograph for 
W6NlF p. 51, Sep 70 

Resistor performance at high frequencies 
KlDRV p. 36, Oct 71 

Resistors, frequency sensitive (HN) 
W8Y FB p. 54, Dec 70 



Resistors, frequency sensitive (letter) 
W5UHV p. 68. Ju l  7 1  

RF amplifier, wideband 
WB4KSS p. 58, Apr 75 

Rf power-detecting devices 
K6JYO p. 28, Jun 70 

Rf power transistors, how to use 
WA7KRE p. 8. Jan 70 

Safety i n  the ham shack 
Darr, James p. 44, Mar  69 

Satellite communications, f i rst  step to 
K lMTA p. 52, Nov 72 
Added notes (letter) p. 73. Apr 73 

Satell ite signal polarization 
KH61J p. 6, Dec 72 

Signal detection and communicat ion 
In the presence o f  white noise 
WB610M p.  16, Feb 69 

Silver/sil icone grease (HN) 
W6DDB p. 63. May 7 1  

Single-tuned interstage networks. 
designing 
K6ZGQ p. 59. Oct 68 

Smith chart, how to use 
WlDTY p. 16, Nov 70 
Correction p. 76, Dec 7 1  

Solar activity, aspects of 
K3CHP p. 21. Jun 68 

Solar energy 
W3FQJ p. 54. Ju l  74 

Speech clippers, rf, performance of 
G6XN p. 26, Nov 72 

Square roots, f inding (HN) 
K9DHD p. 67, Sep 73 
Increased accuracy (letter) p. 55, Mar  74 

Standing-wave ratios, importance of 
W2HB p. 26. Ju l  73 
Correction (letter) p. 67. May 74 

Stress analysis o f  antenna systems 
WPFZJ p. 23, Oct 71 

Tetrodes, external-anode 
W6SAl p. 23. Jun 69 

Thermoelectr~c power supplles 
K lAJE p. 48, Sep 68 

Thermometer, electron~c 
VK3ZNV p.  30, Apr 70 

Three-phase motors (HN) 
W6HPH p. 79. Aug 68 

Thyristors, introduction to 
WA7KRE p. 54. Oct 70 

Toroidal toll Inductance (HN) 
W3WLX p. 26. Sep 75 

Torolds, calculat ing inductance of 
WB9FHC p. 50, Feb 72 

Toroids, plug- in (HN) 
K8EEG p. 60. Jan 72 

Transistor amplifiers, tabulated 
characteristics of 
W5JJ p. 30. Mar  71 

Tr lg functions on a pocket calculator (HN) 
W9ZT K p. 60, Nov 75 

Tuning. Current-controlled 
KZZSQ p. 38. Jan 69 

TV sweep tubes i n  l inear service, 
full-blast operation of 
W6SAI, W60UV p. 9, Apr 68 

Vacuum-tube amplifiers, tabulated 
characteristics of 
W5JJ p. 30. Mar  71 

Warning lights, increasing reliability of 
W3NK p. 40, Feb 70 

Wind direction indicator. digltal 
W6GXN p. 14, Sep 68 

Wind loading on  towers and antenna 
structures, how to calculate 
K4KJ p. 16. Aug 74 
Added note p. 56. Ju l  75 

Y parameters, uslng i n  r f  ampl i f ier design 
WADTCU p. 46, Ju l  72 

operating 
Beam antenna headings 

W6FFC p. 64. Apr 71 
Code practice stations (letter) 

WB4LXJ p. 75, Oec 72 
Code practice - the  rf way 

WA4NED p. 65. Aug 68 
Code practice (HN) 

W2OUX p. 74, May 73 
Computers and ham radlo 

W5TOM p. 60. Mar  69 
CW monitor 

W2EEY p. 46, Aug 69 
CW monltor and code-practice oscil lator 

K6RIL p. 46. Apr 68 
CW monltor, s imple 

WA90HR p. 65, Jan 71 
CW transceiver operation with 

transmit-receive offset 
WlDAX p. 56, Sep 70 

DXCC check list, s imple 
W2CNQ p. 55. Jun 73 

Fluorescent l ight, portable (HN) 
KBBYO p. 62. Oct 73 

Great-circle charts (HN) 
K6KA p. 62. Oct 73 

How to be DX 
W4NXD p. 58, Aug 68 

Identification t imer  (HN) 
K9UQN p. 60, Nov 74 

Magazilies, use your old 
Foster p. 52, Jan 70 

Morse code, speed standards f o r  
VE2ZK p. 68. Apr 73 
Added note (letter) p. 68. Jan 74 

Protective material, plastic (HN) 
W6BKX p. 58. Dec 70 

return, statistics on 
QSiB61UH p. 60. Oec 68 
Replays, instant (HN) 

W6DNS p. 67. Feb 70 
Sideband location (HN) 

K6KA p. 62. Aug 73 
S p u r l o ~ ~ s  signals (HN) 

K6KA p. 61. Nov 74 
Tuning with ssb gear 

W 0 K D  p. 40. Oct 70 
Zulu t ime  (HN) 

K6KA p. 58, Mar  73 

oscillators 
AFSK oscillator, solid-state 

WA4FGY p. 28, Oct 68 
Audto oscillator, NE566 IC 

W 1 EZT p. 36. Jan 75 
Blocking oscil lators 

W6GXN p. 45, Apr 69 
Clock oscillator, TTL (HN) 

W9ZTK p. 56. Dec 73 
Crystal oscil lator, frequency adjustment of 

W9ZTK p. 42, Aug 72 
Crystsl oscil lator, high stabi l i ty 

W6TNS p. 36, Oct 74 
Crystal oscil lator, miniature 

W6DOR p. 68. Dec 68 
Crystal oscil lators 

W6GXN p. 33, Ju l  69 
Crystal osc~l lators,  stable 

DJ7LR p. 34, Jun 75 
Correction p .  67, Sep 75 

Crystal switching (HN) 
K6LZM p. 70. M a r  69 

Crystal test oscil lator and signal 
generator 
K4EEU p. 46, Mar  73 

Crystals, overtone (HN) 
G8ABR p. 72. Aug 72 
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Hex Inverter vxo circui t  
W2LTJ p. 50, Apr 75 

Local osc~l lator,  phase locked 
VESFP p. 6, Mar  7 1  

Monitor ing oscil lator 
W2JIO p. 36, Dec 72 

Mult ip le band master-frequency oscil lator 
K6SDX p. 50, Nov 75 

Multivibrator, crystal-controlled 
WN2MQY p. 65, Ju l  71 

Oscillator, audio, IC 
W6GXN p. 50. Feb 73 

Oscillator, electronic keyer 
WA6JNJ p. 44, Jun 70 

Osc~l la tor ,  Frank\ in (HN) 
W5JJ p. 61, Jan 72 

Oscillator, frequency measuring 
W61EL p. 16, Apr 72 
Added notes p. 90, Dec 72 

Oscillator, gated (HN) 
WB9KEY p. 59, Ju l  75 

Oscillator-monitor, audio 
WAlJSM p. 48, Sep 70 

Oscillator, phase-locked 
VESFP p. 6, Mar  71 

Oscillator, two-tone. for ssb test ing 
W6GXN p. 11, Apr 72 

Oscillators (HN) 
W 1 DTY p. 68, Nov 69 

Oscillators, cure f o r  cranky (HN) 
WBYFB p. 55, Dec 70 

Oscillators, repair ing 
Allen p. 69. Mar  70 

Osc~l lators,  resistance-capacitance 
W6GXN p. 18, Ju l  72 

Oscillators, ssb 
Belt  p. 26, Jun 68 

Overtone oscil lator (HN) 
W5UQS p. 77, Oct 68 

Quadrature-phased local oscil lator (letter) 
K6ZX p. 62, Sep 75 

Quartz crystals (letter) 
WB2EGZ p. 74, Dec 72 

TTL crystal oscil lators (HN) 
W0AVA p. 60, Aug 75 

Vco, crystal-controlled 
WB610M p. 58. Oct 69 

Vfo buffer ampl i f ier (HN) 
WSQSO p .  66. Ju l  7 1  

Vfo, d i g ~ t a l  readout 
WB8lFM p. 14, Jan 73 

Vlo for solid-state transmitters 
W3QBO p. 36, Aug 70 

Vfo, high stabi l i ty 
WBY FB p. 14, Mar  69 

Vfo, high.stability, vh f  
OH2CD p. 27. Jan 72 

Vfo, mult iband fe t  
KBEEG p. 39, Ju l  72 

Vfo, stable 
K4BGF p. 8, Dec 71 

Vfo, stable transistor 
W l  DTY p. 14. Jun 68 
Short c ircui t  p. 34, Aug 68 

Vfo transistors (HN) 
WlOOP p. 74, Nov 69 

Vxo design, practical 
K6BIJ p. 22, Aug 70 

455.kHz bfo, transistorized 
W6BLZ. KSGXR p. 12, Jul  68 

power supplies 
Ac current monitor (letter) 

WB5MAP p. 61, Mar  75 
Ac power supply, regulated, for mobile 

f m  equipment 
WABTM P p. 28, Jun 73 

Arc suppression networks (HN) 
WASEKA p. 70, Ju l  73 

Batteries, selecting for portable equipment 
WADAlK p. 40. Aug 73 

Battery drain, auxiliary, guard for  (HN) 
WlDTY p. 74. Oct 74 

Battery power 
W3FQJ p. 56. Aug 74 

Charger, fet-controlled, fo r  nicad batteries 
WAmJYK p. 46, Aug 75 

Current l im i t ing  (HN) 
W0LPQ p. 70. Dec 72 

Current l im i t ing  (letter) 
K5MKO p.  66. Oct 73 

Dc-dc converter, low-power 
WSMLY p. 54. Mar  75 

Diodes for power supplies, choos~ng  
W6BLZ p. 38, Ju l  68 

Diode surge protection (HN) 
WA7LUJ p. 65, Mar  72 
Added note p. 77. Aug 72 

Dual-voltage power supply (HN) 
WlOOP p. 71, Apr 69 
Short c ircui t  p. 80. Aug 69 

Dual-voltage power supply (HN) 
W5JJ p. 68. Nov 71 

F~ lament  transformers, miniature 
Batley p. 66. Sep 74 

High.power trouble shoot ing 
Allen p. 52, Aug 68 

IC power (HN) 
W3KBM p. 68, Apr 72 

IC regulated power supply 
WPFBW p. 50, NOV 70 

IC regulated power supply 
W9SEK p. 51, Dec 70 

IC regulated power supply for  ICs 
W6GXN p. 28. Mar  68 
Short c ircui t  p. 80, May 68 

Klystrons, reflex power for  (HN) 
W6BPK p. 71. Ju l  73 

Line transient protection (HN) 
W 1 DTY p. 75. Jul  68 

Line.voltage monitor (HN) 
WABVFK p. 66, Jan 74 
Current monitor mod (letter) p. 61, Mar  75 

Load protection, scr (HN) 
W5OZF p. 62. Oct 72 

Low-value voltage source (HN) 
WA5EKA p. 66. Nov 71 

Cow-voltage supply w i t h  short.circuit 
Protection 
WBZEGZ p. 22. Apr 68 

Low-voltage supply (HN) 
WB2EGZ D. 57. Jun 68 

Meter safety (HN) 
W6VFR p. 68, Ju l  72 

Mobile power suppl~es, troubleshooting 
Allen p. 56. Jun 70 

Mobile power supply (HN) 
WN8DJV p. 79. Apr 70 

M o b ~ l e  supply, low.cost (HN) 
W4GEG a. 69. Jul  70 

Motorola D i s~a tche r ,  converting t o  - 
12 volts 
WB6HXU p. 26, Ju l  72 

Operational power supply 
WA21KL p. 8, Apr 70 

Pilot.lamp life (HN) 
W2OLU p. 71, Jul  73 

Polarity inverter, medium current 
Laughlin p. 26. Nov 73 

Power suppltes for slngle s~deband 
Belt p. 38. Feb 69 

Power-supply hum (HN) 
W8YFB p. 64, May 71 

Power supply, improved (HN) 
W4ATE p. 72. Feb 72 

Power supply, precision 
W7SK D. 26. Jul  71 

Power supply protection for your so'lid.state 
c i r cu~ ts  
W5JJ p. 36, Jan 70 



Precision voltage supply for 
phase.locked terminal un l t  (HN) 
WA6TLA p. 60. Jul  74 

Protection for solid-state power supplies (HN) 
W3NK p.  66, Sep 70 

Rectifier, half.wave, improved 
Bailey p. 34, Oct 73 

Regulated solid-s:ate high-voltage 
power supply 
W6GXN p. 40. Jan 75 
Short c ~ r c u l t  p. 69. Apr 75 

Regulated 5.volt supply (HN) 
W6UNF p. 67, Jan 73 

SCR.regulated power supplles 
W4GOC p. 52, Jul  70 

Solar energy 
W3FQJ p. 54, Ju l  74 

Solar power 
W3FQJ p. 52, Nov 74 

Step-start circult, high-voltage (HN) 
W6VFR p. 64, Sep 71 

Storage-battery QRP power 
W3FQJ p. 64, Oct 74 

Survey o f  solid-state power supplies 
W6GXN p. 25, Feb 70 
Short c ircui t  p. 76, Sep 70 

Thermoelectric power supplies 
K lAJE  p. 48, Sep 68 

Transformers, high-voltage, repairing 
W6N I F p. 66 Mar  69 

Transformer shorts 
W6BLZ p. 36. Ju l  68 

Transformers, miniature (HN) 
W4ATE p. 67, Ju l  72 

Transients, reducing 
W5JJ p. 50, Jan 73 

V~b ra ta r  replacement, solid-state (HN) 
K8RAY p.  70. Aug 72 

Voltage regulators, IC 
W7FLC p. 22. Oct 70 

Voltage regulator ICs, adjustable 
WB9KEY p. 36, Aug 75 

Voltage-regulator ICs, three-terminal 
WB5EMI p. 26, Dec 73 
Added note (letter) p. 73. Sep 74 

Wlnd generators 
W3FQJ p. 50, Jan 75 

Zener d~odes  (HN) 
K3DPJ p. 79, Aug 68 

propagation 
Ar t~ f l c i a l  radio aurora, scatter ing 

characteristics o f  
WB6KAP p. 18, Nov 74 

Echoes, long delay 
WB6KAP p. 61, May 69 

Ionospheric E-layer 
WB6KAP p. 58, Aug 69 

lonospherlc science, short  history o f  
WB6KAP p. 58, Jun 67 

Longdistance high frequency communicat ions 
WB6KAP p. 80, Ju l  68 

Maximum usable frequency, predict ing 
WB6KAP p. 70. Sep 68 

Quiet sun, the 
WB6KAP p. 76, Dec 68 

Scatter.mode propagation, frequency 
synchronization for  
KZOVS p. 26. Sep 7 1  

Solar cycle 20, vhter's vlew of  
WASIYX p. 46, Dec 74 

Sunspot numbers 
WB6KAP p. 63, Jul  69 

Sunspot numbers, smoothed 
WB6KAP p. 72, Nov 68 

Sunspots and solar activity 
WB6KAP p. 60, Jan 69 

TropOspher~c.duct vhf communicat ions 
W86KAP p. 68. Oct 69 

6-meter sp0radic.E openings, predict ing 
WA9RAQ p. 38. Oct 72 
Added note (letter) p. 69, Jan 74 

receivers and 
converters 
general 
Antenna impedance transformer for 

receivers (HN) 
W6NIF p. 70, Jan 70 

Antenna tuner, miniature receiver (HN) 
WA7KRE p. 72, Mar  69 

Anti-QRM methods 
W3 FQJ p. 50, May 71 

Attenuation pads, receiving (letter) 
KZHNQ p. 69, Jan 74 

Audio agc ampl i f ier 
WA5SNZ p. 32, Dec 73 

Audio agc principles and practice 
WA5SNZ p. 28. Jun 71 

Audio amp l~ f i e r  and squelch circui t  
W6AJ F p. 36, Aug 68 

Audio fi lter for CW, tunable 
WAlJSM p. 34, Aug 70 

Audio f~l ter- freauencv translator for CW . . 
reception 
W2EEY 

Audio f l l ter mod  (HN) 
p. 24, Jun 70  

K6HIU p. 60, Jan 72 
Audio fl lter, s imple 

W4NVK p. 44. Oct 70 
Audio f~ l te rs ,  CW (letter) 

6Y5SR p. 56, Jun 75 
Audto.fdlters, inexpensive 

WBYFB p. 24, Aug 72 
Audio filter, tunable peak-notch 

W2EEY p. 22, Mar  70 
Audio fi lter, variable bandpass 

W3AEX p. 36, Apr 70 
Audio module, complete 

K4DHC p. 18, Jun 73 
Batteries. how to select fo r   ort table 

equipment 
WAOAlK p. 40, Aug 73 

Bfo  multtolexer for a rnu l t~mode detector 
WA3YGJ p. 52, Oct 75 

Calibrator crystals (HN) 
K6KA p. 66. Now 71 

Calibrator. ~ l u e - i n  freauencv . - . . 
K6KA p. 22, Mar  

Calibrator, s imple frequency-divider 
using rnos ICs 
W6GXN p. 30, Aug 

Comniun~cat ions receivers, deslgn ideas for 
Moore p. 12, Jur~ 

Cornniunications receivers, designing 
for strong-slgnal performance 
Moore p. 6, Feb 

Converting a vacuum.tube receiver t o  
so11d.state 
WlOOP p. 26. Feb 

Counter dials, electronic 
K6KA p. 44. Sep 

CW fllter, adding (HN) 
W2OUX p. 66. Sep 

CW monitor,  s lmple 
WA90HR p. 65, Jan 

CW processor for commun~cat ions receivers 
W6NRW p. 17, Oct 

CW reception, enhancing through a 
slrnulated-stereo technique 
WAlMKP p. 61, Oct 

CW reception, noise reduction for 
W2ELV p. 52. Sep 

CW regenerator for interference-free 
comrnunlcations 
Leward, Libenschek p. 54. Apr 
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CW selectivity with crystal  bandpassing 
W2EEY p. 52, Jun 69 

CW transceiver operation with transmit-receive 
offset 
WlDAX p. 56. Sep 70 

Detector, reciprocat ing 
W lSNN p. 32, Mar  72 
Added notes p. 54, Mar  74; p. 76, May 75 

Detector, superregenerative, opt imizing 
Ring p. 32. Jul  72 

Detectors, ssb 
Belt  p. 22, Nov 68 

Diversity receiving system 
WZEEY p. 12, Dec 71 

Filter al ignment 
W7UC p. 61, Aug 75 

Filter, vari-Q 
WlSNN p. 62, Sep 73 

Frequency calibrator, how to  design 
W3AEX p. 54. Jul  71 

Frequency calibrator, receiver 
W5UQS p. 28. Oec 71 

Frequency measurement of rece~ved 
signals 
W4AAD p. 38, Oct 73 

Frequency spotter, general coverage 
W5JJ p. 36, Nov 70 

Frequency standard (HN) 
WA7JIK p. 69, Sep 72 

Frequency standard, universal 
K4EEU p. 40, Feb 74 
Short c ircui t  p. 72, May 74 

Hang agc circui t  f o r  ssb and CW 
WlERJ p. 50, Sep 72 

Headphone cords (HN) 
W20LU p. 62, Nov 75 

I- f  cathode jack 
W6HPH p. 28, Sep 68 

I- f  system, rnult imode 
WA21KL p. 39, Sep 71 

Image suppression (HN) 
W6NIF p. 68, Dec 72 

Intell igibil ity o f  communicat ions receivers. 
improving 
WASRAQ D. 53, Ausr 70 - 

Interference, electrlc fence 
K6KA p. 68, Ju l  72 

Interference, h i - f i  (HN) 
K6KA p. 63, Mar  75 

Interference, r f  
WlDTY p. 12, Dec  70 

Interference, r f  
WA3 N FW p. 30, Mar  73 

Interference, r f ,  i ts cause and cure 
G3LLL p. 26, Jun 75 

Local oscil lator, phase-locked 
VE5FP p. 6, Mar  71 

Local-oscil lator waveform effects 
on spurious mixer responses 
Robinson, Smith p. 44, Jun 74 

Mlxer, crystal  
W2LTJ p. 38. Nov 75 

Noise blanker 
K4DHC p.  38, Feb 73 

Noise blanker, hot-carrler diode 
W4KAE p. 16, Oct 69 
Short c ircui t  p. 76. Sep 70 

Noise blanker, IC 
W2EEY p. 52. May 69 
Short c ircul t  p. 79. Jun 70 

Noise figure, the real meaning o f  
K6MIO p. 26, Mar  69 

Panoramic reception, s imple 
W2EEY p. 14, Oct 68 

Phase.shift networks, design criteria 
G3NRW p. 34, Jun 70 

Product detector, hot.carrier diode 
VE3GFN p. 12. Oct 69 

Radio-direction finder 
W6JTT p. 38. Mar  70 

Radio.frequency interference 
WA3NFW p. 30, Mar  73 

Radiotelegraph translator and transcriber 
W7CUU, K7KFA p. 8, Nov 7 1  
El iminat ing the mat r ix  
KH6AP p. 60, May 72 

Receiver impedance matching (HN) 
WOZFN p. 79, Aug 68 

Receiving RTTY, automatic frequency 
control f o r  
W5N PO p. 50. Sep 7 1  

Reciprocating detector as f m  discr iminator 
W lSNN p.  18, Mar  73 

Reciprocating-detector converter 
W lSNN p. 58, Sep 74 

Rf amplifiers for communicat ions receivers 
Moore p. 42. Sep 74 

R f  ampl i f~er ,  wideband 
WB4KSS p. 58, Apr 75 

Sme te r  readings (HN) 
WlDTY p. 56, Jun 68 

Selectivity, receiver (letter) 
K4ZZV p. 68. Jan 74 

Sensttivtty, n o s e  ftgure and dynamic range 
WlDTY p. 8, Oct 75 

S-meters, solid-state 
K6SDX p. 20. Mar  75 

Spectrum analyzer, four channel 
W91A p. 6, Oct 72 

Squelch, audlo-actuated 
K4MOG p. 52, Apr  72 

Ssb signals, monitor ing 
W6VFR p. 36, Mar  72 

Superregenerative detector, opt imizing 
Ring p. 32. Ju l  72 

Superregenerative receiver, improved 
JA lBHG p. 48, Dec 70 

7hreshold.gate/limiter fo r  CW reception 
W2ELV p. 46, Jan 72 
Added notes (letter) 
W2ELV p. 59, May 72 

Weak signal reception i n  CW receivers 
ZS6BT p. 44, Nov 7 1  

high-frequency receivers 
Bandpass fi lters for  receiver preselectors 

W7ZOI p. 18. Feb 75 
Bandpass tuning, electronic, i n  the Drake R-4C 

Horner p. 58. Oct 73 
BC-603 tank receiver. updat ing the 

WA61AK p. 52. May 68 
BC-1206 for  7 MHz, converted 

W4FlN p. 30, Oct 70 
Short c ircui t  p. 72, Apr 71 

Collins 75A4 hints (HN) 
W6VFR p. 68, Apr 72 

Collins 75A.4 mod~f ica t ions (HN) 
W4SD p. 67, Jan 71 

Communications recelver, five band 
K6SDX p. 6, Jun 72 

Communications recelver for 80 
meters, IC 
VE3ELP p. 6, Ju l  71 

Communications recelver, micropower 
WB9FHC p. 30, Jun 73 
Short c ircui t  p. 58, Dec 73 

Communications recelver, miniaturized 
K4DHC p. 24, Sep 74 

Communications receiver, solid-state 
l5TDJ p. 32, Oct 75 
Correction p. 59, Dec 75 

Companion receiver, all-mode 
WlSNN p. 18, Mar  73 

Converter, hf, solid-state 
VE3GFN p. 32, Feb 72 

Converter, tuned very low.frequency 
OH2KT p. 49, Nov 74 

Direct.convers~on receivers 
W3 FQJ p. 59. Nov 71 

Direct-conversion receivers, improved 
selectivity 
K6BIJ p. 32, Apr 72 
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Direct-conversion receivers, 
s ~ m p l e  active fi lters for  
W7ZOI p. 12, Apr 74 

ESSA weather receiver 
W6GXN p. 36, May 68 

Fet converter, bandswitching, fo r  
40, 20, 15 and 10 (VE3GFN) p. 6, Ju l  68 
postscript p. 68, May 69 

Fet converter fo r  10 t o  40 meters, second- 
generation 
VE3GFN p. 28. Jan 70 
Short c ircui t  p. 79, Jun 70 

Frequency synthesizer fo r  the Drake R.4 
W6NBI p. 6. Aug 77 
Modlflcatlon (letter) p. 74. Sep 74 

Gonset converter, solid-state modif icat ion of 
Schuler p. 58, Sep 69 

Hammarlund HQ215, adding 160-meter 
coverage 
WPGHK p. 32. Jan 72 

Heath SB-650 frequency display, using 
with other receivers 
KPBYM p. 40. Jun 73 

High dynarn~c range recelver input stages 
DJZLR p. 26. Oct 75 

Incremental tun ing to your 
transceiver, adding 
VE3GFN p. 66. Feb 71 

Monitor ing oscil lator 
W2JIO p. 36. Dec 72 

Outboard receiver with a transceiver 
WlDTY p. 12. Sep 68 

Outboard receiver with the SB-100, 
using an (HN) 
K4GMR p. 68, Feb 70 

Overload response i n  the Collins 75A.4 
receiver, improving 
W6ZO p. 42. Apr 70 
Short c ircui t  p. 76, Sep 70 

Pihasing-type ssb receiver 
WADJYK p. 6. Aug 73 
Short c ircui t  p. 58. Dec 73 
Added note (letter) p. 63. Jun 74 

Preamplifier, emitter-tuned, 21  MHz 
WA5SNZ p. 20, Apr 72 

Preampll f~er,  low-noise high.gain transistor 
W2EEY p. 66, Feb 69 

Preselector, general-coverage (HN) 
WSOZF p. 75. Oct 70 

QSer, sol~d.state 
W5TKP P. 20. Aug 69 

Receiver incremental tun ing for the 
Swan 350 (HN) 
K lKXA p. 64. Ju l  71 

Receiver, reciprocating detector 
W lSNN p.  44. Nov 72 
Correction (letter) p. 77, Dec 72 

Receiver, versatile solid-state 
WlPLJ p. 10, Ju l  70 

Rece lv~ng RTTY with Heath SB receivers (HN) 
K9HVW p. 64. Oct 71 

Rf amplifiers, selective 
K6BIJ p. 58, Feb 72 

Regenerative detectors and a wideband 
ampl i f ter for expermenters 
WBYFB p. 61. Mar  70 

RTTY monitor receiver 
K4EEU p. 27. Dec 72 

RTTY rece~ver.demodulator for net 
operation 
VE7BRK p. 42, Feb 73 

RTTY with SB-300 
WZARZ p. 76. Jul  68 

Swan 350 CW monitor (HN) 
KIKXA p. 63, Jun 72 

Transce~ver selectivity Improved (HN) 
VE3BWD p. 74, Oct 70 

Tuner overload, el iminat ing (HN) 
VE3GFN p. 66, Jan 73 
Attenuators for (letter) p. 69. Jan 74 

Two.band novice superhet 
Thorpe p. 66. Aug 68 

Weather receiver, low.frequency 
W6GXN p. 36, Oct 68 

WWV receiver, fixed.tuned 
W6GXN p. 24. Nov 69 

WWV receiver, regenerative 
WA5SNZ p. 42, Apr 73 

WWV receiver, s ~ m p l e  (HN) 
WA3JBN p. 68. Ju l  70 
Short c ircui t  p. 72, Dec 70 

WWV receiver, s imple (HN) 
WA3JBN p. 55, Dec 70 

WWV-WWVH, amateur applications for  
W3FQJ p. 53, Jan 72 

455-kHz bfo, transistorized 
W66LZ. K5GXR p. 12, Jul  68 

160.meter receiver, s imple 
W6FPO p. 44, Nov 70 

1.9 MHz receiver 
W3TNO p. 6. Dec 69 

7-MHz ssb receiver and transmit ter,  s imple 
VE3GSD p. 6. Mar  74 
Short c ircui t  p. 62, Dec 74 

28-MHz superregen receiver 
K2ZSQ p. 70, Nov 68 

vhf receivers 
and converters 
Converters for  six and two meters, mosfet 

WBZEGZ p. 41, Feb 71 
Short c ircui t  p. 96, Dec 7 1  

Cooled preamplifier for vhf-uhf 
WAGRDX p. 36, Jul  72 

Fet converters for 50, 144. 220 and 
432 MHz 
W6AJF p. 20, Mar  68 

Fllter-preamplifiers for  50 and 144 MHz 
etched 
WSKNT p. 6, Feb 71 

Fm channel scanner 
W2FPP p.  29. Aug 71 

Fm communications receiver, modular 
K8AUH p. 32. Jun 69 
Correction p. 71, Jan 70 

Fm receiver frequency control (letter) 
W3AFN p. 65. Apr 71 

Frn receiver performance, comparison of 
VE7ABK p. 68. Aug 72 

Fm receiver, mult ichannel fo r  six and two 
WlSNN p. 54. Feb 74 

Frn receiver, tunable vhf  
KBAUH p. 34, Nov 71 

Fm receiver, uhf  
WAZGCF p. 6, Nov 72 

Fm repeaters, receiving system 
degradation i n  
KSZBA p. 36, May 69 

HW.17A, perking up  (HN) 
WBEGZ p. 70. Aug 70 

Interrligital p reampl i f~er  and comb-line 
bandpass fi lter fo r  vhf and uhf  
W5KHT p. 6, Aug 70 

Interference, scanning receiver (HN) 
KZYAH p. 70. Sep 72 

M o n ~ t o r  receivers, twometer  f m  
W135EMI p. 34, Apr 74 

Overload problems with vhf converters. 
solving 
WlOOP p. 53, Jan 73 

Receiver alignment techn~ques, vhf f m  
K41PV p. 14. Aug 75 

Receiver, modular two.meter f m  
WA2GFB p. 42, Feb 72 

Rece~ver. vhf f m  
WA2GCF p. 8. Nov 75 

Scanning receiver for vhf frn, improved 
WA2GCF p. 26, Nov 74 

Scanning receiver modifications, 
vhf frn (HN) 
WA5WOU p. 60, Feb 74 



Scanning receivers for  twomete r  f m  
K41PV p. 28. Aug 74 

Six-meter converter, improved 
K lBQT p. 50. Aug 70 

S ixmeter  mosfet converter 
WB2EGZ p. 22, Jun 68 
Short c ircui t  p. 34, Aug 68 

Squelch-audio ampl i f ier fo r  f m  receivers 
WB4WSU p. 68, Sep 74 

Ssb mini4uner 
K lBQT p. 16, Oct 70 

Two-rneter converter. 1.5 d B  NF 
WA6SXC p. 14. Ju l  68 

Two-meter mosfet converter 
WBZEGZ p. 22, Aug 68 
Neutralizing p. 77, Oct 68 

Two-meter preamp. MM5000 
W4KAE p. 49, Oct 68 

Vhf converter performance. 
opt imizing (HN) 
K2FSQ p. 18, Ju l  68 

Vhf f m  receiver (letter) 
K8lHQ p. 76, May 73 

Vhf receiver scanner 
KPLZG p. 22. Feb 73 

Vhf superregenerative receiver, low.voltage 
WA5SNZ p. 22, Ju l  73 
Short c ircui t  p. 64, Mar  74 

28-30 MHz preamplifier fo r  satell ite 
reception 
WlJAA p. 48, Oct 75 

50-MHz preamplifier, improved 
WAPGCF p. 46, Jan 73 

144-MHz converter (HN) 
K 0 v Q Y  p. 71, Aug 70 

144.MHz converter (letter) 
W0LER p. 71, Oct 71 

144 MHz converter, hot.carrier diode 
K8CJU p. 6, Oct 69 

144-MHz converter, modular 
W6UOV p. 64, Oct 70 

144 MHz converters, choosing fets fo r  (HN) 
K6JYO p. 70, Aug 69 

144.MHz preamp, super (HN) 
K6HCP p. 72, Oct 69 

144-MHz preamplifier, Improved 
WAZGCF p. 25, Mar  72 
Added notes p. 73, Ju l  72 

220-MHz mosfet converter 
WB2EGZ p. 28. Jan 69 
Short c ircui t  p. 76, Ju l  69 

432-MHz converter, low-noise 
K6JC p. 34, Oct 70 

432-MHz fe t  converter, low noise 
WA6SXC p.  18, May 68 

432 MHz preamp (HN) 
WlDTY p. 66, Aug 69 

432 MHz preamplifier and converter 
WAPGCF p. 40, Ju l  75 

1296-MHz converter, solid-state 
VK4ZT p. 6, Nov 70 

1296 MHz, double-balanced mixers for 
WA6UAM p. 8. Ju l  75 

1296-MHz preamplifier 
WA6UAM p. 42, Oct 75 

1296-MHz preamplifier, low-noise 
WA2VTR p. 50, Jun 71 
Added note (letter) p. 65, Jan 72 

2340-MHz converter, solid-state 
K2JNG, WA2LTM. WAPVTR p. 16, Mar  72 

2304.MHz oreamelifier, solid-state . . 
WAPVTR' p. 20, ~ u g  72 

receivers and converters, 

Signal injection i n  ham receivers 
Allen p. 72, May 68 

Signal t racing in ham receivers 
Allen p. 52, Apr 68 

Weak-signal source, variable.output 
K6JYO p. 36. Sep 7 1  

Weak-signal source, 144 and 432 MHz 
K6JC p. 58. Mar  70 

Weak-signal source, 432 and 1256 MHz 
K6RIL p. 20, Sep 68 

RTTY 
AFSK generator, crystal-controlled 

K7BVT p. 13, Jul  72 
AFSK generator, crystal.controlled 

W6LLO p. 14, Dec 73 
Sluggish oscil lator (letter) p. 59, Dec 74 

AFSK oscillators, solid-state 
WA4FGY p. 28, Oct 68 

Audio-frequency keyer, s imple 
W2 LTJ p. 56, Aug 75 

Audiosh i f t  keyer, continuous.phase 
VE3CTP p. 10. Oct 73 
Short c ircui t  p. 64, Mar  74 

Automatic frequency control  fo r  
receiving RTTY 
W5NPO p. 50, Sep 7 1  
Added note (letter) p. 66, Jan 72 

Autostart, digi tal  RTTY 
K4EEU p. 6, Jun 73 

Autostart monitor receiver 
K4EED p. 37, Dec 72 

CRT intensifier fo r  RTTY 
K4VFA p. 18, Ju l  71 

Carriage return, adding to the au toma t~c  
line.feed generator (HN) 
K4EEU p. 71. Sep 74 

Coherent frequency-shift keying, need fo r  
K3WJQ p. 30, Jun 74 
Added notes (letter) p. 58, Nov 74 

Crystal test oscil lator and signal 
generator 
K4EEU p. 46, Mar  73 

CW memory for RTTY identification 
W6LLO p. 6, Jan 74 

Electronic speed conversion for  RTTY 
teleprinters 
WA6JYJ p. 36, Dec 7 1  
Printed circui t  fo r  p. 54. Oct 72 

Frequency-shift meter, RTTY 
VK3ZNV p. 53, Jun 70 

Line.end indicator, IC 
W20KO p. 22, Nov 75 

Line feed, automatic fo r  RTTY 
K4EEU p. 20, Jan 73 

Mainline ST-5 autostart and antispace 
KPYAH p. 46. Dec 72 

Mainl ine ST-5 RTTY demodulator 
W6FFC p. 14, Sep 70 
Short c ircui t  p. 72. Dec 70 

Mainline ST-6 RTTY demodulator 
W6FFC p. 6, Jan 7 1  
Short c ircui t  p. 72, Apr 71 

Mainl ine ST-6 RTTY demodulator, more 
uses for  (letter) 
W6FFC p. 69, Ju l  71 

Mainl ine S T 6  RTTY demodulator. 
troubleshooting 
W6FFC p. 50, Feb 71 

Message generator, random access memory 
RTTY 
K4EEU p. 8, Jan 75 

Message generator, RTTY 

test and troubleshooting Monitor W ~ O ~ P ,  scope, W ~ K C Q  phase-shift 
p. 30. Feb 74 

Receiver al ignment W3CIX o. 36. Aun 72 - .  - - - -  
Allen P. 64. Jun 68 Monitor scope. RTTY, Heath 

Rf and i- f  amplifiers, troubleshooting HO-10 and SB-610 as (HN) 
Allen p. 60, Sep 70 K9HVW p. 70, Sep 74 
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Monitor scope, RTTY, solid-state 
WBZMPZ p. 33, Oct 71 

Phase.locked loop AFSK generator 
K7ZOF p. 27. Mar 73 

Phase-locked loop RTTY terminal unit  
W4 FQ M p. 8, Jan 72 
Correction p. 60. May 72 
Power supply for p. 60. Ju l  74 
Optimization of the phase- 
locked terminal unit p. 22. Sep 75 

Precise tuning with ssb gear 
W@KD p. 40, Oct 70 

Printed circuit for RTTY speed converter 
W7POG p. 54, Oct 72 

Receiver-demodulator for RTTY net 
operation 
VE7BRK p. 42, Feb 73 

Ribbon re.inkers 
W6FFC p. 30. Jun 72 

RTTY converter, miniature IC 
K9MRL p. 40, May 69 
Short circuit p. 80. Aug 69 

RTTY distortion: causes and cures 
WB61MP p. 36, Sep 72 

RTTY for the blind (letter) 
VE7BRK p. 76, Aug 72 

RTTY, introduction to  
K6JFP p. 38, Jun 69 

RTTY line-length indicator (HN) 
W2UVF p. 62, Nov 73 

RTTY reception with Heath SB receivers (HN) 
K9HVW p. 64, Oct 71 

RTTY with the SB-300 
W2ARZ p. 76, Jul 68 

Signal Generator, RTTY 
W7ZTC p. 23, Mar 71 
Short circuit p. 96, Dec 71 

Speed control, electronic, for RTTY 
W3VF p. 50, Aug 74 

ST-5 keys polar relay (HN) 
W0CPO p. 72, May 74 

Swan 350 and 400 equipment on RTTY (HNI 
WB2MIC p. 67, Aug 69 

Synchrophase afsk oscillator 
W6FOO p. 30, Dec 70 

Synchrophase RTTY reception 
W6FOO p. 38, Nov 70 

Teleprinters, new look in 
W6JTT p. 38, Jul 70 

Terminal unit, phase-locked loop 
WllFQM p. 8. Jan 72 
Correction p. 60, May 72 

Terminal unit, phase-locked loop 
W4AYV p. 36, Feb 75 

Terminal unit, variable.shift RTTY 
W3VF p. 16, Nov 73 

Test generator, RTTY (HN) 
W3EAG p. 67. Jan 73 

Test generator, RTTY (HN) 
W3EAG p. 59, Mar 73 

Voltage supply, precision for 
phase-locked terminal unit  (HN) 
WA6TlA p. 60, Jul 74 

satellites 
Amateur radio in  space, bibliography 

W60LO p. 60, Aug 68 
Addenda p. 77. Oct 68 

Antenna control, automatic azimuth/elevation 
for satellite communicat~ons 
WA3HLT p. 26, Jan 75 
Correction p. 58. Dec 75 

Antenna, simple satellite (HNJ 
WA6PXY p. 59, Feb 75 

Antennas, simple, for satellite 
communications 
K4GSX p. 24, May 74 

Az-el antenna mount for satellite 
conirnunications 
W2LX p. 34, Mar 75 

Circularly-polarized gmund-plane 
antenna for satellite communications 
K4GSX p. 28, Dec 74 

Communications, first step to satellite 
KlMTA p. 52. N w  72 
Added notes (letter) p. 73. Apr 73 

Oscar 7. communications techniques for  
G3ZCZ p. 6. Apr 74 

Picture transmission, recording satellite 
W6CCN p. 6. Nov 68 

Signal polarization, satellite 
KH61J p. 6. Dec 72 

28-30 MHz preamplifier for satellite 
recept~on 
WlJAA p. 48, Oct 75 

432.MHz OSCAR antenna (HN) . . 
WlJAA p. 58, Jul 75 

semiconductors 
Antenna switch for meters, solid-state 

KZZSQ p. 48, May 69 
Avalanche transistor circuits 

W4NVK p. 22. Dec 70 
Beta master, the 

K8ERV p. 18. Aug 68 
Charge flow in semiconductors 

WB6BIH p. 50, Apr 71 
Converting a vacuum-tube receiver to  

solid-state 
WlOOP P. 26. Feb 69 
Short circuit p. 76, Jul 69 

Convertlna vacuum tube equipment to  

Curve master, the 
KBERV 

p. 30, Aug 68 

p. 40, Mar 68 
Diodes, evaluating 

WSJJ p. 52, Dec 71  
Dynamic transistor tester (HN) 

VE7ABK p. 65, Oct 71 
Fet bias problems simplified 

WASSNZ p. 50, Mar 74 
Fet biasing 

W3FQJ p. 61, Nov 72 
~ e t r o n s l  solid-state replacements for tubes 

WlDTY p. 4, Aug 72 
Added notes p. 66, Oct 73; p. 62, Jun 74 

Frequency multipliers 
W6GXN p. 6. Aug 71 

Frequency multipliers, transistor 
W6AJF D. 49. Jun 70 

Glass semiconductors 
W 1 EZT p. 54. Jul 69 

Grid.dip oscillator, solid-state conversion of 
W6AJZ p. 20, Jun 70 

Heats~nk problems, how to solve transistor 
WA5SNZ p. 46, Jan 74 

Impulse generator, snap diode 
Slegal, Turner p. 29, Oct 72 

Inject~on lasers, high power 
Mims p. 28. Sep 71 

Injection lasers (letter) 
Mims p. 64, Apr 71 

Linear power amplifier, high power solid-state 
Chambers p. 6. Aug 74 

Linear transistor amplifier 
W3FQJ p. 59. Sep 71 

Long-tail transistor biasing 
W2DXH p. 64, Apr 68 

Mobile converter, solid-state modification of 
Schuler p. 58. Sep 69 

Mosfet c i rcu~ts 
W3FQJ p. 50, Feb 75 

Mosfet transistors (HN) 
WB2EGZ p. 72. Aug 69 

Motorola fets (letter) 
WlCER p. 64, Apr 71 

Motorola MPS transistors (HN) 
WPDXH p. 42, Apr 68 



Neutralizing small-signal ampl i f iers 
WA4WDK p. 40, Sep 70 

Noise, zener.diode (HN) 
VE7ABK p. 59, Ju:i 75 

Parasitic oscil lations i n  high-power 
transistor r f  ampli f iers 
W0KGl  p. 54. Sep 70 

Pentode replacement (HN) 
WlDTY D. 70. Feb 70 

Power dissipation ratings o f  transistors 
WN9CGW p. 56. Jun 7 1  

Power fets 
W3FQJ p. 34, Apr 7 1  

Power transistors, paral lel l ing (HN) 
WA5EKA p. 62, Jan 72 

Relay, t ransistor replaces (HN) 
W3NK p. 72, Jan 70 

Replace the uni junct ion transistor 
K9VXL p. 58, Apr 68 

Rf power detect ing devices 
K6JYO p. 28, Jun 70 

Rf power transistors, how t o  use 
WA7KRE p. 8, Jan 70 

Snap diode impulse generator 
Siegal, Turner p. 29, Oct 72 

Surplus transistors, identifying 
W2FPP p. 38, Dec 70 

Thyristors, introduct ion t o  
WA7KRE p. 54, Oct 70 

Transconductance tester fo r  field-effect 
t ransistors 
W6NBI p. 44, Sep 7 1  

Transistor amplifiers, tabulated 
characteristics o f  
WSJJ p. 30, Mar  7 1  

Transistor and diode tester 
ZLPAMJ p. 65, Nov 70 

Transistor breakdown voltages 
WA5EKA p. 44, Feb 75 

Transistors for  vh f  t ransmit ters (HN) 
WlOOP p. 74. Sep 69 

Transistor storage (HN) 
K8ERV p. 58, Jun 68 

Transistor tester 
WA6NIL p. 48, Ju l  68 

Transistor tester fo r  leakage and gain 
W4BRS P. 68, May 68 

Transistor test ing 
Allen p. 62, Ju l  70 

Transistor-tube talk (HN) 
WA4NED p. 25, Jun 68 

Trapatt diodes (letter) 
WA7NLA p. 72, Apr 72 

Troubleshooting around fets 
Allen p. 42, Oct 68 

Troubleshooting transistor ham gear 
Allen p. 64, Ju l  68 

Vfo transistors (HN) 
WlOOP p. 74. Nov 69 

Y parameters i n  rf design, using 
WAQITCU p. 46. Jul  72 

Zener diodes (HN) 
K3DPJ p. 79. Aug 68 

Zener tester, Low voltage (HN) 
K3DPJ Q. 72. Nov 69 

single sideband 
Balanced modulator, integrated-circuit 

K7QWR p. 6, Sep 70 
Balanced modulators, dual fet  

W3FQJ p. 63, Oct 71 
Communications receiver, phas~ng-type 

WAQIJYK p. 6, Aug 73 
Converting a -m  power ampl i f iers t o  

ssb service 
WA4GNW p. 55. Sep 68 

Converting the Swan 120 to  two meters 
K6RIL p. 8, May 68 

Detectors, ssb 
Belt D. 22, Nov 68 

Detector, ssb, IC (HN) 
K40DS p. 67, Dec 72 
Correction p. 72, Apr 73 

Double-balanced mixers 
WlDTY p. 48, Mar  68 

Double-balanced modulator, broadband 
WA6NCT p. 8, Mar  70  

Electronic bias switching for  l inear 
ampl i f iers 
W6VFR p. 50, Mar  75 

Filters, single-sideband 
Belt  p. 40, Aug 68 

Filters, ssb (HN) 
K6KA D. 63. Nov 73 

Frequency dividers for  ssb 
W7BZ p. 24, Dec 71 

Frequency translation i n  ssb 
transmit ters 
Belt p. 22, Sep 68 

Generating ssb signals with 
suppressed carriers 
Belt  p. 24, May 68 

Guide t o  single sideband, a 
beginner's 
Belt  p. 66, Mar  68 

Hang agc circui t  fo r  ssb and CW 
WlERJ p. 50, Sep 72 

Intermit tent voice operation of power tubes 
W6SAI p. 24, Jan 7 1  

Intermodulation-distortion measurements 
on ssb transmit ters 
W6VFR p. 34, Sep 74 

Linear amplifier, five.band conduction. 
cooled 
W9KIT p. 6, Ju l  72 

Linear amplifier, f~ve-band kilowatt 
W40Q p. 14. Jan 74 
Improved operation (letter) p. 59, Dec 74 

Linear amplifier, homebrew five-band 
W71V p. 30, Mar  70 

Linear ampl i f ier performance, improving 
W4PSJ p. 68, Oct 7 1  

Llnear amplifier, 100-watt 
W6WR p. 28, Dec 75 

Linear, five.band h f  
W7DI p. 6, Mar  72 

Linear for 80.10 meters, high.power 
W6HHN p. 56, Apr 7 1  
Short c ircui t  p. 96, Dec 7 1  

Linear power ampl i f iers 
Belt  p. 16. Apr 68 

Linears, three bands with two (HN) 
W4NJF p. 70, Nov 69 

Minituner, ssb 
K lBQT p. 16, Oct 70 

Modify ing the Heath SB-200 amplifier 
f o r  the new 8873 zero-bias triode 
W6UOV p. 32. Jan 7 1  

Oscillators, ssb 
Belt p. 26. Jun 68 

Peak envelope power, how to measure 
W5JJ p. 32. Nov 74 

Phase.shift networks, design crlteria fo r  
G3NRW p. 34. Jun 70 

Phase.shift ssb generators 
Belt p. 20, Ju l  68 

Power supplies for  ssb 
Belt p. 38, Feb 69 

Precise tun ing with ssb gear 
WQIKD p. 40. Oct 

Pre-emphasis for  ssb transmit ters 
OHPCD p. 38. Feb 

Rat ing tubes for  l inear amplifier service 
W6UOV. W6SAI p. 50, Mar 

Rf clipper fo r  the Collins S-line 
K6JYO p. 18, Aug 
Letter p. 68. Dec 

Rf speech processor, ssb 
W2MB p. 18, Sep 

Sideband location (HN) 
K6KA p. 62, Aug 

decernber 1975 135 



Solid-state circui ts f o r  ssb 
Belt  p. 18. Jan 69 

Solid.state t ransmi t t ing  converter fo r  
144-MHz ssb 
W6NBI p. 6, Feb 74 
Short c ircui t  p.  62. Dec 74 

Speech clipper. IC 
K6HTM p. 18, Feb 73 
Added notes (letter) p. 64. Oct 73 

Speech clipper, rf, construction 
G6XN p. 12, Dec 72 

Speech clippers, rf, performance of 
G6XN p. 26, Nov 72 
Added notes p. 58. Aug 73; p. 72. Sep 74 

Speech cl lpping 
K6KA p.  24, Apr 63 

Speech c l lpp ing i n  single.sideband equipment 
K lYZW p. 22, Feb 71 

Speech processing 
WlDTY p. 60, Jun 68 

Speech processing, pr inciples of 
Z L l B N  D. 28. Feb 75 
Added notes p. 75, May 75; p. 64. Nov 75 

Speech processor f o r  ssb 
K6PHT p. 22, Apr 70 

Speech process, logari thmic 
WA3FlY p. 38. Jan 70 

Speech processor, ssb 
VK9GN p. 31, Dec 71 

Speech splatter on  single sideband 
W4MB p. 28. Sep 75 

Ssb exciter, 5-band 
K lUKX p. 10, Mar  68 

Ssb generator, phasing-type 
W7CMJ p. 22, Apr 73 
Added comments (letter) p. 65, Nov 73 

Ssb generator. 9-MHz 
W9KIT p. 6. Dec 70 

Switching and linear ampl i f icat ion 
W3FQJ p. 61. Oct 71 

Transceiver, m in~a tu re  7-MHz 
W7BBX p. 16, Jul  74 

Transceiver, single.band ssb 
W 1 DTY p. 8, Jun 69 

Transceiver, ssb. IC 
G3ZVC p. 34. Aug 74 
Circult change (letter) p. 62. Sep 75 

Transceiver, ssb, using LM373 IC 
W5BAA p. 32. Nov 73 

Transceiver. 3.5-MHz ssb 
VE6ABX p. 6. Mar 73 

Transmitter a l~gnmen t  
Allen p. 62. Oct 69 

Transmitter and receiver fo r  40 meters, ssb 
VE3GSD p. 6. Mar  74 
Short c ircui t  p. 62. Dec 74 

Transmitter, phasing-type ssb 
WAaJYK p. 8. Jun 75 

Transmit t ing mixers, 6 and 2 meters 
KZlSP p. 8, Apr 69 

Transverter, 6-meter 
K8DOC. KBTVP o. 44. Dec 68 

Trapezoidal monitor scope 
VE3CUS p. 22, Dec 69 

TTL ICs, using i n  ssb equipment 
G4ADJ p. 18. Nov 75 

Tuning up  ssb transmit ters 
Allen p. 62. Nov 69 

TV sweep tubes i n  l lnear service, 
full-blast operation of 
W6SA1, W6UOV p. 9, Apr 68 

Two-tone oscil lator for ssb test ing 
W6GXN p .  11. Apr 72 

Vacuum tubes, uslng odd-ball types i n  
l inear ampl i f ier service 
W5JJ p. 58. Sep 72 

Vhf, uhf transverter, input source for (HN) 
FBMK p. 69. Sep 70 

Vox and mox systems for ssb 
Belt  p. 24, Oct 68 

Vox, versatile 
W9KIT p. 50, Jul 7 1  
Short c ircui t  p. 96, Dec 7 1  

3-5002 i n  amateur service, the 
W6SAI p. 56. Mar  68 

144-MHz linear, 2kW 
W6UOV. W6ZO. K6DC P. 26, Apr 70 

144.MHz low-drive ki lowatt  l inear 
W6HHN p. 26. Ju l  70 

144-MHz transverter, the  TR-144 
K lRAK P. 24. Feb 72 

432 MHz r f  power ampl i f ier 
K6JC p. 40. Apr 70 

432.MHz ssb converter 
K6JC P. 48. Jan 70 
Short c ~ r c u l t  p. 79, Jun 70 

432-MHz ssb, pract ical  approach to  
WAZFSQ p. 6, Jun 7 1  

1296-MHz ssb transceiver 
WA6UAM p. 8. Sep 74 

television 
Camera and monitor, sstv 

VE3EGO. Watson p. 38, Apr 69 
Color tv, slow.scan 

W4UMF. WB8DQT p. 59, Dec 69 
Computer, processing, sstv pictures 

W4UMF p. 30, Ju l  70 
Fast-scan camera converter fo r  sstv 

WA9UHV p. 22, Jul  74 
Fast- t o  slow-scan conversion, t v  

W3EFG, W3YZC p. 32, Ju l  71 
Frequency-selective and sensitivity- 

controlled sstv preamp 
D K l B F  p. 36. Nov 75 

Slow-scan television 
WA2EMC p. 52, Dec 69 

Sync generator. IC, for ATV 
WDKGI p. 34, Ju l  75 

Synch generator, sstv (letter) 
W l l A  P 73. Apr 73 

Television DX 
WA9RAQ p. 30. Aug 73 

Test generator, sstv 
K4EEU p. 6. Ju l  73 

transmitters and 
power amplifiers 
general 
Ampli tude modulation, a different approach 

WASSNZ p. 50, Feb 70 
Batteries, how to  select f o r  portable 

equipment 
WAGAIK p. 40, Aug  73 

Blower maintenance (HN) 
W6NIF p. 71. Feb 71 

Blower-to-chassls adapter (HN) 
K6JYO p. 73, Feb 71 

Converting a.m power ampl i f iers t o  
ssb service 
WA4GNW p. 55. Sep 68 

Eff~ciency of l inear power amplifiers. 
how to  compare 
WSJJ p. 64, Jul  73 

Electronic bias switching for  l inear 
ampl~f ie rs  
W6VFR p. 50. Mar  75 

Fail-safe tlmer, t ransmit ter (HN) 
K9HVW p. 72. Oct 74 

Filters, ssb (HN) 
K6KA p. 63, Nov 73 

Frequency multipliers 
W6GXN p. 6. Aug 71 
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Frequency translation in  ssb 
Transmitters high-frequency 
Belt 

Grid-current measurement in 
P. 22, Sep 68 transmitters 

grounded-grid amplifiers 
W6SAI p. 64, Aug 68 

Intermittent voice operation of power 
tubes 
W6SAI p. 24, Jan 71 

Key and vox clicks (HN) 
K6KA p. 74. Aug 72 

Linear power amplifiers 
Belt p. 16, Apr 68 

Lowpass filters for solid-state linear ampli f~ers 
WADJYK p. 38, Mar 74 
Short c~ rcu i t  p. 62, Dec 74 

Multiple tubes in  parallel grounding grid (HN) 
W7CSD p. 60, Aug 71 

Networks, transmitter matching 
W6FFC p. 6. Jan 73 

Neutralizing t ip  (HN) 
ZE6JP p. 69, Dec 72 

Parasitic oscillations in high-power 
transistor rf amplifiers 
W0KGI p. 54, Sep 70 

Parasitic suppressor (HN) 
WA9JMY p. 80, Apr 70 

Pi and Pi-L networks 
W6SAI p. 36. Nov 68 

Pi network design aid 
W6NIF p. 62, May 74 
Correction (letter) p. 58. Dec 74 

Pi-network design, high-frequency 
power amplifier 
W6FFC p. 6, Sep 72 

Pi-network inductors (letter) 
W71V p. 78, Dec 72 

Pi networks, series tuned 
W2EGH p. 42. Oct 71 

Power attenuator, all-band 10-dB 
KlCCL p. 68, Apr 70 

Power fets 
W3 FQJ p. 34, Apr 71 

Power tube open filament pins (HN) 
W9KNI p. 69, Apr 75 

Pre-emphasis for ssb transmitters 
OH2CD p. 38. Feb 72 

Relay activator (HN) 
K6KA p. 62, Sep 71 

Rf power amplifiers. high-efficiency 
WB8LQK p. 8, Oct 74 

Rf power transistors, how to use 
WA7KRE p. 8, Jan 70 

Screen clamp, solid-state 
WQrLRW p. 44, Sep 68 

Step-start circuit, high-voltage (HN) 
W6VFR p. 64, Sep 71 

Swr alarm circuits 
W2EEY p. 73, Apr 70 

Temperature alarms for high-power amplifiers 
WZEEY D. 48. Jul 70 

Transmitter power levels. some 
observations regarding 
WA5SNZ p. 62. Apr 71 

Transmitter, remote keying (HN) 
WA3HDU p. 74, Oct 63 

Transmitter switching, solid-state 
W2EEY p. 44, Jun 68 

Transmitter-tuning unit  for the blind 
W9NTP p. 60. Jun 71 

TV sweep tubes in linear service. 
full.blast operation of 
W6SAI, W6UOV p. 9, Apr 68 

Vacuum tubes, using odd-ball types in 
linear amplifiers 
W5JJ p. 58. Sep 72 

Vfo, digital readout 
WB8lFM p. 14, Jan 73 

ART-13, Modifying for noiseless CW (HN) 
K5GKN p. 68, Aug 

CW transceiver for 40 and 80 meters 
W3NNL. K3010 p. 14, Jul 

CW transceiver, low-power 20-meter 
W7ZOI p. 8, Nov 

CW transmitter, half-watt 
K0VQY p. 69, Nov 

Driver and final for 40 and 80 meters, 
solid-state 
W3QBO p. 20, Feb 

Field-effect transistor transmitters 
K2BLA p. 30, Feb 

Filters, 1ow.pass for 10 and 15 meters 
W2EEY p. 42. Jan 

Frequency synthesizer, high frequency 
K2BLA p. 16, Oct 

Grounded-grid 2 kW PEP amplifier. 
high frequency 
W6SAI p. 6, Feb 

Heath HW-101 transceiver, using with 
a separate receiver (HN) 
WAlMKP p. 63, Oct 

Linear amplifier, five-band 
W71V p. 30. Mar 

Linear amplifier, five-band conductioncooled 
W9KIT p. 6, Jul 

Linear amplifier performance, improving 
W4PSJ p. 68, Oct 

Linear ampli f~er, 100-watt 
W6WR p. 28, Dec 

Linear, five.band hf 
W7DI p. 6, Mar 

Linear, f~ve-band kilowatt 
W40Q p. 14, Jan 
Improved operation (letter) p. 59. Dec 

Linear for 80-10 meters, high-power 
W6HHN p. 56, Apr 
Short circuit p. 96, Dec 

Linear power amplifier, high-power 
sol~d.state 
Chambers P. 6. Aug 

Linears, three bands with two (HN) 
W4NJF p. 70, Nov 

Low.frequency transmitter, solid- 
state 
W4KAE p. 16. Nov 

Lowpass filter, high-frequency 
W2OLU D. 24. Mar 
Short circuit p. 59, Jun 

Modifying the Heath SB-200 amplifier for 
the new 8873 zero-bias triode 
W6UOV p. 32, Jan 

Phase-locked looo. 28 MHz 
WlKNl  p. 40, Jan 

QRP fet transmitter. 80-meter 
W3FQJ p. 50, Aug 

Ssb exciter. 5-band 
KlUKX D. 10. Mar . . 

Ssb transceiver, miniature 7-MHz 
W7BBX p. 16, Jul 74 

Ssb transceiver using LM373 IC 
W5BAA p. 32, Nov 73 

Ssb transceiver, 3-MHz. IC 
G3ZVC p. 34, Aug 74 
Circuit change (letter) p. 62. Sep 75 

Ssb transmitter and receiver, 40 meters 
VE3GSD p. 6. Mar 74 
Short circuit p. 62, Dec 74 

Ssb transmitter. phasing type 
WA0JYK p. 8, Jun 75 

Tank circuit. inductively-tuned high.frequency 
W6SAI p. 6, Jul 70 

Transceiver. single-band ssb 
WlDTY p. 8, Jun 69 

Transceiver, 3.5-MHz ssb 
VEMBX p. 6, Mar 73 
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Transmitter, low-power 
W6NlF p. 26, Dec 70 

Transmitters, QRP 
W70E p. 36. Dec 68 

Transmitter, universal flea-power 
KPZSQ p. 58, Apr 69 

Transverter, high-level h f  
K4ERO p. 68, Jul 68 

3.5002 in  amateur service, the 
W6SAl p. 56, Mar 68 

14.MHz vfo transmitter, solid.state 
W3QBO p. 6, Nov 73 

28.MHz transmitter, solid.state 
KPZSQ p. 10. Jul 68 

40-meters, transistor r ig  for 
W6BLZ. K5GXR p. 44, Jul 68 

160.meters. 500-watt power amplifier 
W2BP p. 8, Aug 75 

vhf and uhf transmitters 
Converting the Swan 120 to  two meters 

K6RIL p. 8. May 68 
Fm repeater transmitter, improving 

W6GDO p. 24, Oct 69 
Linear for 2 meters 

W4KAE p. 47, Jan 69 
Linear for 1296 MHz, high-power 

WB610M p. 8. Aug 68 
Phase-locked loop, 50 MHz 

WlKNl  p. 40, Jan 73 
Transistors for vhf transmitters (HN) 

WlDOP p. 74, Sep 69 
Transmitter, flea power 

KPZSQ p. 80, Dec 68 
Transmitting mixers for 6 and 2 meters 

K21SP p. 8, Apr 69 
Transverter for 6 meters 

WA91GU p. 44, Jul 69 
Tunnel diode phone rig, 6-meter (HN) 

KPZSQ p. 74, Jul 68 
Vhf linear, 2kW, design data for 

W6UOV p. 6, Mar 69 
50-MHz kilowatt, inductively tuned 

KlDPP p. 8. Sep 75 
50-MHz linear amplifier 

K l  RAK p. 38, Nov 71 
50.MHz linear amplifier, 2.kW 

W6UOV p. 16. Feb 71 
5O.MHz linear, inductively tuned 

W6SAl p. 6. Jul 70 
50-MHz transmitter, solid-state 

WBPEGZ D. 6. Oct 68 
50-MHz transverter 

KlRAK p. 12. Mar 71 
50/144-MHz multimode transmitter 

K2lSP p. 28, Sep 70 
144-MHz f m  transmitter 

W9SEK p. 6, Apr 72 
144-MHz f m  transrnitter, solid.state 

W6AJ F p. 14. Jul 71 
144-MHz f m  transrnitter, Sonobaby 

WA0UZO p. 8, Oct 71 
Short circuit p. 96, Dec 71 
Crystal deck for p. 26. Oct 72 

144-MHz low.drive kilowatt linear 
W6HHN p. 26, Jul 70 

144-MHz low-power solid-state transmitter 
K0VQ'f p. 52, Mar 70 

144.MHz phase-modulated transmitter 
W6AJF o. 18. Feb 70 

144-MHz power amplifier, high performance 
W6UOV p. 22, Aug 71 

144-MHz power amplifier, 10-watt solid-state 
W 1 DTY p. 67. Jan 74 

144-MHz r f  power amplifiers, solid state 
W4CGC p. 6, Apr 73 

144-MHz transmitting converter, solid-state ssb 
W6NBI p. 6, Feb 74 
Short circuit p. 62, Dec 74 

144-MHz transceiver, a-rn 
KlAOB p. 55. Dec 71 

144-MHz two-kilowatt linear 
W6UOV. W6Z0, K6DC p. 26. Apr 70 

144. and 432- stripline amplifier/tripler 
KZRlW p. 6. Feb 70 

220.MHz exciter 
WB6DJV p. 50, Nov 71 

220-MHz power amplifier 
WBUOV p. 44. Dec 71 

220-MHz, rf power amplifier for 
WB6DJV p. 44. Jan 71 

220-MHz r f  power ampli f~er, vhf f m  
K7JUE p. 6. Sep 73 

432.MHz amplifier, 2.kW 
W6DAI, W6NLZ p. 6, Sep 68 

432-MHz exciter, solid-state 
WlOOP p. 38, Oct 69 

432-MHz rf power amplifier 
K6JC p. 40, Apr 70 

432.MHz solid-state linear amplifier 
WB6QXF p. 30, Aug 75 

432-MHz ssb converter 
K6JC p. 48, Jan 70 
Short circuit p. 79, Jun 70 

432-MHz 100-watt solid-state power amplifier 
WA7CNP p. 36. Sep 75 

1296.MHz frequency tripler 
K4SUM, W4API p. 40, Sep 69 

1296.MHz power amplifier 
WZCOH, WZCCY, W20J, 
WlMU p. 43, Mar 70 

2304-MHz power amplifier 
WA9HUV p. 8, Feb 75 

transmitters and 
power amplifiers, 
test and troubleshooting 
Aligning vhf transmitters 

Allen p. 58, Sep 68 
Ssb transmitter alignment 

Allen p. 62. Oct 69 
Transverter, 6-meter 

K8DOC. K8TVP p. 44, Dec 68 
Tuning up ssb transmitters 

Allen p. 62, Nov 69 

troubleshooting 
Analyzing wrong dc voltages 

Allen p. 54, Feb 69 
Audio distortion, curing in speech 

amplifiers 
Allen p. 42. Aug 70 

Dc-dc converters, curing trouble in 
Allen p. 56, Jun 70 

Fets, troubleshooting around 
Allen p. 42, Oct 68 

High-voltage troubleshooting 
Allen p. 52, Aug 68 

Mobile power supplies, troubleshooting 
Allen p. 56, Jun 70 

Ohmmeter troubleshooting 
Allen p. 52, Jan 69 

Oscillators, repairing 
Allen p. 69, Mar 70 

Oscilloscope, putt ing to work 
Allen p. 64, Sep 69 

Oscilloscope, troubleshooting amateur 
gear with 
Allen p. 52. Aug 69 

Receiver alignment 
Allen p. 64, Jun 68 

Receiver alignment techniques, vhf f m  
K4 1 PV p. 1.4, Aug 75 

Resistance measurement, troubleshoot~ng by 
Allen p. 62. Nov 68 

138 decernber 1975 



Rf and i-f amplifiers, troubleshooting 
Allen p. 60, Sep 70 

Signal injection testing in receivers 
Allen P 72, May 68 

Signal tracing in amateur receivers 
Allen p. 52, Apr 68 

Speech amplifiers, curing distortlon 
Allen p. 42, Aug 70 

Ssb transmitter alignment 
Allen p. 62, Oct 69 

Sweep generator, how to  use 
Allen p. 60, Apr 70 

Transistor amateur gear, troubleshooting 
Allen p. 64, Jul 68 

Transistor testing 
Allen p. 62, Jul 70 

Tuning up ssb transmitters 
Allen p. 62, Nov 69 

Vhf transmitters, aligning 
Allen p. 58, Sep 68 

vhf and microwave 
general 
Amateur vhf f m  operation 

W6AYZ P. 36, Jun 68 
Artificial radio aurora, vhf 

scattering characteristics 
WB6KAP p. 18, Nov 74 

A-m modulation monitor (HN) 
K7UNL p. 67. Jul 71 

APX-6 transponder, notes on 
W6OSA p. 32, Apr 68 

Band change from six to  two meters, quick 
K0YQY p. 64, Feb 70 

Bandpass filters, single.pole 
W6HPH p. 51, Sep 69 

Bandpass filters, 25 to  2500 MHz 
K6RIL p. 46, Sep 69 

Bypassing, rf, at vhf 
WB6BHI p. 50, Jan 72 

Cavity filter, 144.MHz 
WlSNN p. 22, Dec 73 
Short circuit p. 64, Mar 74 

Coaxial filter, vhf 
W6SAI p. 36, Aug 71 

Coaxial-line resonators (HN) 
WA7KRE P 82. Apr 70 

Coil-winding data, practical vhf and uhf 
K3SVC p. 6, Apr 71 

Crystal mount, untuned 
WlDTY D. 68. Jun 68 

Effective radiated power (HN) 
VE7CB p. 72. May 73 

Frequency multlpliers 
W6GXN p. 6. Aug 71 

Frequency multipliers, transistor 
W6AJF p. 49, Jun 70 

Frequency vcaler. 500-MHz 
W6URH 

Frequency scalers, 1200-MHz 
WB9KEY 

Freauency synchronization for 
scatter-mode propagation 
K2OVS 

Frequency synthesizer. 220 MHz 
WGGXN 

Gridded tubes, vhf/uhf effects in 
W6UOV 

Harmonic nenerator (HN) 
W5GDQ - 

Impedance bridge (HN) 
W6KZK 

Indicator, sensitive rf 
WB9DNl 

P 32, Jun 75 

p. 38, Feb 75 

P. 26, Sep 71 

P. 8, Dec 74 

p. 8, Jan 69 

p. 76. Oct 70 

p. 67, Feb 70 

p. 38, Apr 73 
Klystron cooler, waveguide (HN) 

WA4WDL p. 74, Oct 74 
Lunavpath nomograph 

WA6NCT p. 28, Oct 70 

Microwave communications, amateur 
standards for 
K6HlJ p. 54, Sep 69 

Microwave hybrids and couplers for amateur use 
W2CTK p. 57, Ju l  70 
Short circuit p. 72, Dec 70 

Microwaves, getting started in 
Roubal p. 53, Jun 72 

Microwaves, introduction to  
WlCBY p. 20, Jan 72 

Moonbounce to  Australia 
WlDTY p. 85, Apr 68 

Noise figure, meaning of 
K6MIO p. 26, Mar 69 

Noise figure measurements, vhf 
WB6NMT p. 36, Jun 72 

Noise generators, using (HN) 
K2ZSQ p. 79, Aug 68 

Phase4ocked loop, tunable 50 MHz 
WlKNl  D. 40. Jan 73 . . 

Power dividers and hybrids 
WlDAX p. 30, Aug 72 

Proportional temperature control for crystal 
ovens 
VE5FP p. 44, Jan 70 

Radio observatory, vhf 
Ham D. 44. Jul 74 

Reflex klystrons, pogo stick for ( H N ~  
W6BPK D. 71. Jul 73 . - -  - -  

Rf power-detecting devices 
K6JYO p. 28, Jun 70 

Satellite communications 
KlTMA p. 52. Nov 72 
Added notes (letter) p. 73, Apr 73 

Satellite signal polarization 
KH61J p. 6, Dec 72 

Solar cycle 20, vhfer's view of 
WA5IYX p. 46. Dec 74 

Tank circuits, design of vhf 
K7UNL p. 56, Nov 70 

Uhf hardware (HN) 
W6CMQ p. 76, Oct 70 

Vfo, hlgh-stability vhf 
OH2CD p. 27, Jan 72 

Vhf beacons 
K6EDX p. 52, Oct 69 

Vhf beacons 
W3FQJ p. 66, Dec 71 

50-MHz frequency synthesizer 
WlKNl  p. 26, Mar 74 

144.MHz fm frequency meter 
W4JAZ p. 40. Jan 71 
Short circuit p. 72, Apr 71 

144-MHz frequency synthesizer 
WB4FPK p. 34, Jul 73 

144.MHz frequency-synthesizer, one- 
crystal 
W0KMV p. 30. Sep 73 

220-MHz freauencv synthesizer . - -  
W6GXN p. 8. Dec 74 

432-MHz ssb, practical approach to 
WA2FSQ p. 6, Jun 71 

1296.MHz microstripline bandpass filters 
WA6UAM p. 46. Dec 75 

40.GHz record 
K7PMY p. 70, Dec 68 

vhf and microwave 
antennas 
Circularly-polarized ground-plane 

antenna for satellite communications 
K4GSX p. 28, Dec 74 

Ground plane, portable vhf (HN) 
K9DHD p. 71. May 73 

Logperiodic yagi beam antenna 
K6RI L, W6SAI p. 8, Jul 69 
Correction p. 68, Feb 70 

Microstrip swr bridge, vhf and uhf 
W4CGC p. 22, Dec 72 
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Microwave antenna, low-cost 
K6HlJ p. 52, Nov 69 

Parabolic reflector antennas 
VK3ATN p. 12, May 74 

Parabolic reflector element spacing 
WA9HUV p. 28. May 75 

Parabolic reflector gain 
WPTQK p. 50. Jul 75 

Parabolic reflector, 16-foot homebrew 
WB610M p. 8, Aug 69 

Parabolic reflectors, finding 
focal length of (HN) 
WA4WDL p. 57, Mar 74 

Swr meter 
W6VSV p. 6, Oct 70 

Transmission lines, uhf 
WA2VTR p. 36, May 71 

Two-meter antenna, simple (HN) 
W6BLZ p. 78, Aug 68 

Two-meter mobile antennas 
W6BLZ p. 76. May 68 

Vhf antenna switching without relays (HN) 
K2ZSQ p. 77, Sep 68 

10 GHz dielectric antenna (HN) 
WA4WDL p. 80, May 75 

50.MHz antenna coupler 
KlRAK p. 44, Jul 71 

50-MHz collinear beam 
K4ERO p. 59, Nov 69 

50.MHz cubical quad, economy 
W6DOR p. 50, Apr 69 

50-MHz J.pole antenna 
K4SDY p. 48. Aug 68 

50-MHz mobile antenna (HN) 
W4PSJ p. 77, Oct 70 

144-MHz antenna. 5/8 wave vertical 
K6KLO p. 40, Jul 74 

144-MHz antenna. %-wave vdrtical, 
build from CB mobile whips 
WB4WSU p. 67. Jun 74 

144-MHz antennas, simple 
WA3NFW p. 30. May 73 

144-MHz antenna switch, solid-state 
KPZSQ p. 48, May 69 

144.MHz collinear antenna 
W6RJO p. 12, May 72 

144-MHz four-element collinear array 
WB6KGF p. 6, May 71 

144-MHz ground plane antenna, 0.7 
wavelength 
W3WZA p. 40, Mar 69 

144.MHz moonbounce antenna 
K6HCP p. 52, May 70 

144.MHz whip, 5/8.wave (HN) 
VE3DDD p. 70, Apr 73 

432.MHz corner reflector antenna 
WAPFSQ p. 24, Nov 71 

432-MHz OSCAR antenna (HN) 
WlJAA p. 58. Jul 75 

432- and 1296.MHz quad-yagi arrays 
W3AED p. 20. May 73 
Short circuit p. 58, Dec 73 

440-MHz collinear antenna, four-element 
WA6HTP p. 38, May 73 

1296.MHz Yagi 
WPCQH p. 24, May 72 

1296-MHz Yagi array 
W3AED p. 40, May 75 

vhf and microwave 
receivers and converters 
Audio filter, tunable, for weak-signal 

communications 
K6HCP p. 28, Nov 75 

Cooled preamplifier for vhf.uhf reception 
WA0RDX p. 36, Jul 72 

Fet converters for 50, 144, 220 and 
432 MHz 
W6AJF p., 20, Mar 68 

Interdigital preamplifier and comb-l~ne 
bandpass filter for vhf and uhf 
W6KHT p. 6, Aug 70 

Noise figure, sensitivity and dynamic range 
WlDTY p. 8. Oct 75 

Noise figure, vhf, estimating 
WA9HUV p. 42, Jun 75 

Overload problems with vhf converters, 
solving 
WlOOP p. 53. Jan 73 

Receiver scanner, vhf 
KZLZG p. 22, Feb 73 

Receiver, superregenerative, for vhf 
WA5SNZ p. 22, Jul 73 

Signal detection and communication 
in  the presence of white noise 
WB610M p. 16, Feb 69 

Signal generator for two and six meters 
WA8OIK p. 54, Nov 69 

Single-frequency conversion, vhf/uhf 
W3FQJ p. 62, Apr 75 

Vhf converter performance, 
optimizing (HN) 
KZZSQ p. 18. Jul 68 

Weak-signal source, stable, variable output 
K6JYO p. 36. Sep 71 

Weak-signal source. 144 and 432 MHz 
K6JC p. 58, Mar 70 

Weak-signal source, 432 and 1296 MHz 
K6RIL p. 20, Sep 68 

28-30 MHz low-noise preamp 
WlJAA p. 48. Oct 75 

50-MHz deluxe mosfet converter 
WB2EGZ P. 41, Feb 71 

50-MHz etched-inductance bandpass filters 
and filter-preamplifiers 
W5KHT p. 6. Feb 71 

50-MHz mosfet converter 
WBZEGZ p. 22, Jun 68 
Short circuit p. 34, Aug 68 

50-MHz preamplifier, improved 
WAZGCF p. 46, Jan 73 

144-MHz converter (HN) 
K0VQY p. 71, Aug 70 

144.MHz converter, 1.5 dB noise figure 
WA6SXC p. 14, Jul 68 

144.MHz converters, choosing fets (HN) 
K6JYO p. 70. Aug 69 

144-MHz deluxe mosfet converter 
WB2EGZ p. 41, Feb 71  
Short circuit p. 96, Dee 71 
Letter, W0LER p. 71, Oct 71 

144.MHz etched-inductance bandpass 
filters and filter.preamplifiers 
W5KHT p. 6. Feb 71 

144.MHz f m  receiver 
W9SEK p. 22, Sep 70 

144.MHz frn receiver 
WAZGBF p. 42, Feb 72 
Added notes p. 73. Ju l  72 

144.MHz f m  receiver 
WAZGCF p. 6, Nov 72 

144-MHz preamplifier, improved 
WAPGCF p. 25, Mar 72 

144-MHz preamplifier, low noise 
W8BBB p. 36, Jun 74 

144-MHz preamp, super (HN) 
K6HCP p. 72, Oct 69 

144-MHz preamp, MM5000 
W4KAE p. 49, Oct 68 

220.MHz mosfet converter 
WBPEGZ p. 28. Jan 69 
Short circuit p. 76, Jul 69 

432-MHz converter, low-noise 
K6JC p. 34. Oct 70 

432-MHz fet converter, low.noise 
WA6SXC p. 18, May 68 

432.MHz fet preamp (HN) 
W 1 DTY p. 66, Aug 69 

140 5 decernber 1975 



432 MHz preampl i f ier and converter 
WA2GCF p. 40, Ju l  75 

432.MHz preamplifier, ul t ra low-noise 
WlJAA p. 8, Mar  75 

1296.MHz converter, solid state 
VK4ZT p. 6, Nov 70 

1296 MHz, double-balanced mixers for  
WA6UAM p. 8, Ju l  75 

1296.MHz noise generator 
W3BSV p. 46. Aug 73 

1296-MHz preamplifier 
WA6UAM p. 42, Oct 75 

1296-MHz preamplifier, low-noise 
transistor 
WA2VTR p. 50. Jun 7 1  
Added note (letter) p. 65, Jan 72 

1296-MHz preamplifiers, microstr ipl ine 
WA6UAM p. 12. Apr 75 

1296-MHz ssb transceiver 
WA6UAM p. 8. Sep 74 

2304-MHz balanced mixer 
WA2ZZF p. 58. Oct 75 

2304-MHz converter, solid-state 
KPJNG. WAPLTM, WA2VTR D. 16. Mar  72 

2304-MHz preamplifier, solid-state 
WA2VTR p. 20, Aug 72 

2304-MHz preamplifiers, narrow-band 
solid-state 
WA9HUV p. 6, Ju l  74 

vhf and microwave 
transmitters 
Aligning vhf t ransmit ters 

Allen p. 58, Sep 68 
Converting t he  Swan 120 to  two meters 

K6RIL p. 8, May 68 
External anode tetrodes 

W6SAI p. 23, Jun 69 
Inductively-tuned tank circui t  

W6SAI p. 6. Ju l  70 
Lighthouse tubes f o r  uhf  

W6UOV p. 27, Jun 69 
Pi networks, series-tuned 

W2EGH p. 42. Oct 7 1  
Ssb input source for  vhf, uhf  transverters (HN) 

FBMK p. 69. Sep 70 
Transistors for  vh f  t ransmit ters (HN) 

WlOOP p. 74, Sep 69 
Vhf linear, 2 kW, design data for  

W6UOV p. 7. Mar  69 
2C39. water cool ing 

K6MYC p. 30, Jun 69 
50-MHz customized transverter 

K lRAK p. 12, Mar 7 1  
50-MHz heterodyne transmit t ing mixer 

K2ISP p. 8. Apr 69 
Correction p. 76, Sep 70 

50-MHz kilowatt, inductively-tuned 
K lDPP p. 8, Sep 75 

50-MHz 2 kW l inear ampl i f ier 
W6UOV p. 16, Feb 7 1  

50-MHz linear ampl i f ier 
K lRAK p. 38, Nov 71 

50-MHz mult imode transmit ter 
KZlSP p. 28, Sep 70 

50.MHz transmitter. solid-state 
WB2EGZ p. 6, Oct 68 

50-MHz transverter 
KBDOC. KBTVP p. 44, Dec 68 

50-MHz transverter 
WA9lGU p. 44, Ju l  69 

50-MHz tunnel-diode phone r i g  
K2ZSQ p. 74, Ju l  68 

144-MHz frn transceiver, compact 
W6AOI p. 36, Jan 74 

144-MHz f m  transmit ter 
WGAJF p. 14, Ju l  7 1  

144-MHz f m  transmit ter 
W9SEK p. 6, Apr 72 

144-MHz f m  transmit ter,  Sonobaby 
WA0UZO p. 8, Oct 72 
Crystal deck for  Sonobaby p. 26, Oct 72 

144-MHz heterodyne t ransmi t t ing  mixers 
K2lSP p. 8, Apr  69 
Correction p. 76, Sep 70 

144-MHz linear 
W4KAE p. 47, Jan 69 

144.MHz linear. 2kW, design data f o r  
W6UOV p. 7, Mar  69 

144-MHz low-drive ki lowatt  l inear 
W6HHN p. 26, Ju l  70 

144-MHz rnultimode transmit ter 
K21SP p. 28, Sep 70 

144-MHz phase-modulated transmit ter 
W6AJF p. 18, Feb 70 

144-MHz power amplifier, high 
performance 
W6UOV p. 22. Aug 7 1  

144-MHz power amplifiers, f m  
W4CGC p. 6, Apr  73 

144-MHz power ampl i f~er .  10.watt 
solid-state (HN) 
WlDTY p. 67, Jan 74 

144-MHz power amplifier, 80-watt, solid-state 
Hatchett  p. 6, Dec 73 

144-MHz transceiver, a - m  
K lAOB p. 55. Dec 7 1  

144-MHz transmit t ing converter, solid.state ssb 
W6NBI p. 6, Feb 74 
Short c ircui t  p. 62. Dec 74 

144-MHz transverter 
K lRAK p. 24, Feb 72 

144.MHz two.kilowatt l inear 
W6UOV. W6ZO. K6DC p. 26, Apr 70 

144- and 432-MHz str ipl ine ampl i f ier/ t r ip ler 
K2RIW p. 6, Feb 70 

220-MHz exciter 
WB6DJV p. 50, Nov 7 1  

220-MHz power ampl i f ier 
W6UOV p. 44, Dec 7 1  

220-MHz r f  power ampl i f ier 
WB6DJV p. 44, Jan 7 1  

220-MHz r f  power amplifier, f m  
K7JUE p. 6. Sep 73 

432-MHz amplifier, 2-kW 
W6SAI, W6NLZ p. 6, Sep 68 

432-MHz exciter, solid-state 
WlOOP p. 38. Oct 69 

432-MHz r f  power ampl i f ier 
K6JC p. 40. Apr 70 

432-MHz solid-state linear amplifier 
WB6QXF p. 30, Aug 75 

432-MHz ssb converter 
K6JC p. 48, Jan 70 
Short c ircui t  p. 79. Jun 70 

432-MHz ssb, practical approach 
WAPFSQ p. 6, Jun 71 

432-MHz str ipl ine tr ip ler 
K2RIW p. 6. Feb 70 

432-MHz 100.watt solid-state power 
a m p l ~ f ~ e r  
WA7CNP p. 36. Sep 75 

1152- to 2304-MHz power doubler 
WA9HUV p. 40, Dec 75 

1296,MHz frequency tr ip ler 
K4SUM. W4APl p. 40, Sep 69 

1296-MHz linear, high-power 
WB610M p. 6, Aug 68 
Short c ircui t  p. 54, Nov 68 

1296-MHz power ampl i f ier 
WZCOH, W2CCY. WZOJ, 
W l l M U  p. 43. Mar  70 

1296.MHz ssb transceiver 
WA6UAM p. 8, Sep 74 

2304-MHz power ampl i f ier 
WA9HUV p. 8, Feb 75 
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Adyertsers v' 
check-off 

. . . for literature, in a hurry - 
we'll rush your name to the companies 
whose names you "check-off" 
Place your check mark in the space between 
name and number. Ex: H a m  Radio E 234 

INDEX 

*Please contact this advertiser directly 
Limit 15 inquiries per request. 

December 1975 
Please use before January 31, 1976 

Tear off and mail to 
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Greenville, N. H. 03048 
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Vanguard Labs 
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Whntehouse 
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tfffcfi=dain 2-meter antenna 
for hand-held transceivers 

This rubber duckie 
is one 

tough antenna! 

When the going gets tough, Hy-Gain's 
flexible 2-meter antenna is the one to have. 
So short, it goes where whips can't. 
Continuously loaded for optimum 
performance and completely insulated with 
a special vinyl coating, it won't crack or 
break, no matter how you bend it. Cannot 
be shorted out accidentally! Designed 
with the same care and excellence in 
engineering that produces our superb 
commercial and mobile antennas. Whether 
your 2-meter hand-held is one of the fine 
commercially available units or a beauty 
you built yourself, this is the antenna that 
can go where you go! 

Available with three connector types and 
tuned for optimum performance: 

Order No. 274 BNC or 'snap' fitting, fits Tempo, 
Wilson, Ken Product, Clegg and other popular 
hand-held 2-meter transceivers. 
Order No. 275 Accepts SO-239 connector, fits 
Drake and Motorola. 
Order No. 269 Male screw 516 x 32. fits Motorola. 
GE. Johnson. RCA Comco and Standard. 

For information on the complete line of fine Hy-Gain 
Amateur products, see your Hy-Gain distributor or write: 

Hy-Gain Electronics Corporation: 8601 Northeast Highway SIX: Lincoln. NE I 
Branch Offlce and Warehouse: 6100 Sepulveda Blvd.. X322. Van Nuys. CA 9 
D~strlbuted In Canada by Lectron Radio Sales. Ltd.. 211 Hunter Street West, 

88507. 402/464-9151, Telex 48-6424 
1401. 2131785-4532, Telex 65-1359 
Peterborough. Ontarto . 
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We are official distributors for Universal Burglar Alarm - complete system 
Bird Bird Wattmeters and elements. includin II cars. 

trucks $3 1.05 
RF Thruline Wattmeters & most elements now Same a only 1 
in stock. hot wire) ......................................................................... $39.95 

Series of beautiful leather cases fo r  meter in- 

C.D. Ham II Rotator struments, unused - sizes vary: 
Medium (approx. 5% x 5 %  x 4) ............. $7.95 

Includes brushed aluminum p in  with your call! Large (approx. 6% x 7% x 3%) .......... $9.95 
Motorola Rcvr Model R.2201/URR freq. 19.74 

New /mproved $:;:5&@4 $139.95 thru 237.97 MHz. Continuous tuning - AM/ 
FM/CW. Excellent condition with complete man- 

8 conductor cable for HAM II or  CD-44 16C/ft. ual - Lab certified .. . . . . . . .  . $450.00 
National NCX-500 Transceiver (10-80m) w ~ l h  
Nat'l matching AC supply - very good condi- 
tion - Lab tested with manual ...... $275.00 

R4.C Receiver $549.00 Hallicrafter FPM-300 Transceiver (80-10m) wtth . . . . . . . . . . . . . . . . . . .  $599.00 manual. Mint condition. $395.00 
$580.00 Hallicrafter SX-130 SSB Ham Receiver 

$24.95 very =lean with 
AC-4 Power Supply $120.00 $159.00 
~ ~ . 2 2 ~ ,  2 meter FM, transceiver with Ten Tee Distributor - Order Through Barry. 

.................................................... N~Cads, case ........................................................ $229.95 KR50 Keyer ........................................................... TR.4C, lothru 8o sSB, AM, CW tra T9"c9"5 ;itpwyr M.i handles $599.00 

TR.72, 2 meter FM transceiver, 23 channels. 10 to lo kW $350.00 
watts. 2 channels supplied, with mobile bracket 

- 
and mike. 12 VDC .................................. $320.00 'Ohnson lS4-l0 Or Single section 23 thru 
L-4B Linear Amp w/P.S. & tubes ............... $825.00 347 pF for KW transmatch. Replaces Millen .. $36.00 MN.4 Antenna Matching Network $110.00 ::;;:On. 229:202 ..or l*..mH variable in. ............ 
DSR.2 VLF thru HF Digital Synthesized Conl. 
munications Lab Rcvr ....................... $2950.00 ductor lo 80M KW transmatch $39.00 . .  
Order all your other Drake products through Johnson 229.203 Or 28 mH variable In- ... Barry! ductor 10 to  160M for KW transmatch $39.00 
Globalman EK-1O8D wired. B & W Minductors - Air-Dux coil stock 
complete with paddle. $74.95 
ANTENNAS - TA.36 stock, 
wrlte or call. 115 VAC (;;. 60Hz. Output: 24 VAC G 15 amps 

.. .  Antenna Specialists' amateur and marine an- $19.95 
tennas stock i n  depth. 
Antenna Specialists HM.4 Rubber Ducky. (2M, 

LOWER PRICES! 
........... 

SPECIAL BARRY-VENUS PRICES IN EFFECT NOV. 
5/16"-32 for Motorola/Johnson, etc.) $7.00 1 THRU DEC. 31, 1975 - Call o r  write for  
Antenna Specialists HM.5 Rubber Ducky. (w/SL- 

................................... 239 for TR.22C. etc. $7.00 
CushCraft Antennas now in  stock. 
New Ringo Ranger ARX2, 135 thru 160 MHz SLOW SCAN MONITOR KIT . . . . . .  $269.00' 

$26.50 
HyGain I/. wave 2M grd plane $13.00 

SS.2 Slow Scan mon~tor ,  factory wired $349.00' ..................... 
HyGain EN86 Deluxe Balun $15.95 

C1. FAST SCAN/SLOW SCAN CAMERA ............................. . . .  
HyGain 18 AVT/WB 10-80 meters vertical $97.00 'above prlces now reduced! 

& CONVERTER. Factory Wired $469.00. 

Nqwtronics G6.144A fixed station antenna 6dB 
galn ..... ............................ $52.00 
~ ~ ~ ~ ~ ~ ~ i ~ ~ " & i ~  2"'Meier ~ ~ b i l ~  with Weller All-Purpose Soldering Gun, 100/140 watts 
trunk l ip mt. 3.4dB gain. 143 thru 149 MHz $ 13.95 

$28.75 Weller 80 watt Soldering Iron . . . . . . . . . . . . . .  $9.95 
Times Wire & Cable. T-4-50, RG.8 foam 28e/ft. Handy Roll of Solder ......... 
IC.230 - Call o r  write . . . . . . . . . . . . . . . . . .  $489.00 We have VIBROPLEX in 5 
Astatic Model T-UG8-Dl04 Mike w/stand $48.60 Orig. Deluxe Vibroplex 
Also Stock Shure Communications Microphones. V~broplex Vtbro Keyer 
B & W 850A or 852 for PiNet Band swi tch~ng Vibroplex Vibro Keyer 
inductor for . . . . . . . . . . . . . . . .  ....... $74.95 
B & W 334A Dummy ~ o a d . ~ a C m e t e r  O.300MHz 

......... 521!. 0-10. 100. 300. 1000 watts..  $167.50 
B & W 374 Dummy Load-Wattmeter 0-300MHz. 

. . . . . . . . . . . . .  52!! 0.15. 50. 300. 1500 watts $195.00 

.... . . . . . . . . . . . . .  Sockets for 8072. 8121. 8122 Wrlte 
EBC Jr.2 meter FM synthesized XCVR $599.00 
MC Jones Mod. 575.5 Micro Match SWR brtdge. 
N Connectors. For use with 200 pa meter. New 
value $100.00 $24.95 
Heathkit SB610. SB630. 
Collins R.388/URR Receiver with manual (also 

........ known as 51J3) Good condition $375.00 Hammarlund Dual Section 320/320 per section 
~,,*t collins 755.1 ~~~~i~~~ with collins Xmit'g Capacitor ..:. ........................................... $29.95 
32s-1 Transm~tter and Collins 516FZ Power Sup- Ameco Model PT Preamp. factory wired $69.95 
ply. Sell as package with manuals - good Regency HR-6 6 mt r  FM transcvr. Brand New . . . . . . .  condition Write o r  call - Reg. $239.95 Now $175.00 . . . . . . . . . . . . . . . . . . . . . .  
Write for Christmas catalog on decorator tele- 
phones - Free, excellent gifts. Lots of Meters! Lots of Parts! Lots of other 
Distributors for Tri.Ex & Rohn Towers. Goodies! 
DX Engineering Speech Compressor for  Collins 
32s xmtr $98.50: for Collins KWM2 $98.50; for   IT^^^ $~~sy ' , "U rT~~~sT , "~eD HVti&", Drake TR4tC) $ 128 50. ters. Diversified Stock. Heavy Inventory of Eimac 
Tubes for worldwide and domestic, commercial tubes, chimneys, sockets, etc. 3,5002 $63.00 o r  
service. Large stocks of meters and capacitors. 3-4002 $50.00. 

BA R R Y 512 Broadway NY, NY 10012 December Hours 
DEPT. H-12 Saturday. 10 a.m. - 4 p.m. 

212 -WA-5-7000 ELECTRONICS MondayFriday, 9 a.m. - 7:30 p.m. 
TELEX 12-7670 add rh,potns ..rers r.1und.d ~ u o t r d  roe N 7 c 
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The Tempo ONE 

The Tempo ONE has been the "best 
value" in SSB tranceivers for several 
years. Now Tempo has outdone itself. The 
brand new Tempo ONE DlGlTALoffers all 
of the proven features of the "ONE" 
combined with the advantages of a digital 
readout. Actual transmit and receive 
frequencies are displayed as fast as the 
transceiver is tuned. There is no chance of 
confusion, no chance of operating out of 
the band. The Tempo ONE DIGITAL, at 
only $498, is the most inexpensive digital 
transceiver available. 
The famous Tempo ONE, without digital 
readout, is still available at only $399.00 
AClONE power supply $99.00. DC11 -A 
power supply $1 20.00 

The Tempo ONE is available at Tempo 
dealers throughout the U.S.. Also available 
is the Tempo CL-146A. CL-220, DFD/ONE, 
DFD/K, FMH, RBF-1 and TDC. Please call 
or write for specifications and prices. 

The Tempo 

The brand new T-2000 linear is the perfect 
companion for the Tempo ONE. It is 
compact, reliable, and priced right. Uses 
two Eimac 8873 grounded grid triodes 
cooled through a large heat sink. The 
T-2000 offers a full 2 KW PEP input for 
SSB operation and provides amateur 
band coverage from 80-1 0 meters. 
Provides a built-in solid state power 
supply, built-in antenna relay, a relative 
RF power indicator, and built-in quality to 
match much more expensive amplifiers. 
Completely wired and ready for operation 
. . . only $795.00 

11240 W. Olympic Blvd., 10s Angeles, Calif. 90064 
2131477-6701 

931 N. Euclid. Anaheim. Calif. 92801 7141772-9200 
Butler, Missouri 64730 8161679-3 177 



EIMAC 8874s were the first choice of Ehrhorn Technological 
Operations, Inc. for their desk-top Alpha 374 bandpass linear 
amplifier. It's designed to make it easier than ever before to run 
maximum legal power on all popular modes-it's capable of con- 
tinuous operation at a kilowatt average power input for CM! RTTY 
and SSTV-with plenty of reserve for two kilowatts PEP on SSB. 

Besides power, the Alpha 374 permits total "no tune-up" op- 
eration with modern broadband transceivers. With conventional 
exciters, it eliminates time, confusion and damage risk previously 
associated with amplifier tune-up. "Manual" or "Bandpass"-the 
choice is yours with the 374. 

An amplifier like this obviously requires exceptional output 
tubes. And EIMAC 8874 high-mu, ceramic-metal triodes fill the 
bill. Three 8874s with axial air-flow cooling fit neatly in a comer of 
the amplifier-keeping the 374 size down to about one cubic foot 
and weight below 55 pounds. Yet, the EIMAC 8874s provide 1200 
watts plate dissipation, allowing the 374 to coast along at 
maximum legal power. 
.' , - ' --*-. + .t,-yzx -+-- - ------ - .  , - . I,,3. . For information about the 

8874 or other power grid tubes u-- providing the performance, .! reliability and design flexibil- 
ity you need, contact EIMAC e division of Varian, 301 Industri- 
al M y  San Carlos, CA 94070. 
Telephone (415) 592-1221. 

L - 

~874-AXIAL C0013;Ij ANOIIL: varian 
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