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CONSIDERABLY 
SPECIAL 

CONSIDERING 
THE 

SPECS 
NEW 2 METER FM TRANSCEIVER Model SRC-146 

.................. Frequency 143-149 MHz 
(2MHz spread) 

Number of channels ....................... 5 
Supplied with 146.94 simplex, 

146.341.94 (same plug in 
crystals as SR-CX26M) 

.............. R.F. Output I watt minimum 
.................. Sensitivity better than 0.4 

uv120 DH Q.S. 
....................... Audio output 500 mw 

...... Meter monitors battery voltage on 
Tx, S Meter on Rx 

................... Current drain 400 maTx, 
IS maKx SRY 

...... Size mu" high x 3" wide. x 1%" deep 
.......................... Weight .24 oz.. less 

batteries 
Option\: external mic, or mic-speaker. stubby flexible 

antenna. desk top charger. leather case. 

Consider the new VHF-FM hand held Transceiver by Standard Communications Corp.. w~lli cx- 
clusive Astropoint design. For complete specifications and the name of your nearest dealer. write: 

STANDARD COMMUNICATIONS CORP. 
639 North Marine Avenue. Wilmington. ( ;~ l~ fo rn~n  90744. (2 13) 775-6284 

More Details? CHECK-OFF Page 110 april 1972 1 



Only an MC-4 canUtopa DrakeTR-4 
the optimum 
Side band 
Transceiver 

(Sometimes even 
the MC-4 ends up 
on the bottom. . .) 

Adding an MC-4 Mobile Console, with its 
excellent wattmeter and built-in speaker, 
is the only way to improve a Drake TR-4. 

BUILT-IN TR-4 FEATURES 
Full Frequency Coverage o n  all 
amateur bands 1 0  through 80 meters. 
N o  additional crystals required. 
3 0 0  Watts PEP input  o n  SSB. 
Shifted-Carrier CW 260  watts input  
Upper and Lower Sideband all bands. 
Controlled-Carrier Screen Modulator 
for AM 
V O X  or PTT 
Ou tpu t  Impedance Adjustable w i t h  pi-net. 
T w o  Special 9 MHz Crystal Filters 
for sideband selection. 
1 kHz Dial  Accuracy. 
100 kHz Crystal Calibrator 
Price $599.95Amateur  Net 

ACCESSORIES 

TR.4 SPECIFICATIONS: Frequency Coverage: Full coverage on all amateur 
bands 10 thru 80 meters, in seven 600 kHz ranges: 3.5 to 4.1 MHz, 7.0 to 7.6 
MHz. 13.9 to 14.5 MHz, 21 to 21.6 MHz. 28 to 28.6 MHz. 28.5 to 29.1 MHz. 
29.1 to 29.7 MHz. Solid State VFO: Has ltnear permeabiltty tuntng. Tunes 
4.9 to 5.5 MHz for all ranges. Dial Calibration: 10 kHz divisions on matn 
tuning dial and 1 kHz dlvlstons on the tunlng knob sk~rt. . Frequency Stability: 
High stabtlity solid state VFO tunes same range on all bands. Drlft 8s lss  than 
100 cycles after warm-up, and less than 100 cycles for plus or mtnus 10% l~ne 
voltage change. . Modes of Operation: SSB Upper and Lower Sideband. CW and 
AM. M i r :  20 tuht.5 ~ncludtng voltage regulator, two transistors. 8 dtodes: 100 
kHz crystal calibrator butlt In. Dmens$ons: 55;" htgh. 10%'' wtde. 14V1*" deep. 
Wetght: 16 Ibs. . . TRANSMITTER: . Single Sideband: 300 watts P.E.P. Input 
power, VOX or PTT. Two speclal 9 MHz crystal filters provide upper or lower 
stdeband selection on any band, without the necessity of shtfting osctllators. 

CW: Power input 260 watts. Carrter is shifted approxtmately 1000 cycles Into 
one sideband, and mlxer and drtver are keyed. G r ~ d  block keying IS free from 
chtrps and cltcks. Automattc transmitlrecetve swttching when key 1s operated. 
CW s~detone ortl lator for monttorlng. . AM: Controlled carrler AM screen 
modulator 1s butlt-~n. 260 watts P.E.P. Input. Low carrter power increases 6 
times to 50 watts output at maximum modulat~on. Thts system IS compattble 
with SSB Ilnears. VOX or PTT. Dtode detector used for recetvfna on thismode. 

MC-4 Mobi le Console (shown i n  Product Detector can be used by switchtng manually.. . RECEIVER: 

photos above. . . . . . . . . . . $ 69.00 Sensitivity Less than X microvolt for 10 dB SIN I. F. Selectivity: 2.1 kHz at 
6 dB, 3.6 kHz at 60dB. Antenna Input: Nominal 50 ohms. . Audio Rerponts: 

MMK-3  Mobi le Mount ing K i t  . . $ 6.95 400 to 2500cyc1es at 6 dB. Audio Output Power: 2 watts. . Impedance: 4 
AC-4 1 151230 VAC 50160 Hz ohms. 

Power Supply ' ' ' ' . ' . . ' ' $ 99.95 MC.4SPECIFICATIONS:. FrequencyCoverage: 1.8-54 MHz. Line Impedance: 
DC-4 12 VDC Solid State 50 Ohm reststave Accuracy. ' 158 of read~ng t 3  watts) . Power Capab~ltty: 

Power Supply . . . . . . . . . . $125.00 300 watt? forward or reflected . Controls: Front panel 2.posttton sw~tc h r elects 
34PNB No~se  Blanker. . . . . . . $100.00 forward or reflected power . Speaker: 3" x 5" oval. 2 98 ounce cerdmlc mag. 

R. L. DRAKE COMPANY Phone: (513) 866-2421 

540 Richard St. Miamisburg, Ohio 4 5 3 4 2  @ Telex: 288-017 
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.. jim 
8 ond IOO k fish 
Early t h i s  month a team of scientists 
from the Signetics Research and Develop- 
ment Department in Sunnyvale, Califor- 
nia announced completion of a revolu- 
tionary new instrument that promises to 
transform every field of human endeavor, 
from radio communications to theology. 
Led by bio-electronics expert Dr. Ulfias 
Stopgapski, famous for his theory of posi- 
tive retrogression, the team unveiled the 
instrument, called the omphalometer, on 
the first of April. 

"The instrument is the ultimate out- 
growth," Dr. Stopgapski said, "of my 
theory of retrogression. I first conceived 
the idea while assisting my good friend, 
Professor Ottmar Heissluft, catalog some 
Tibetan relics in Stanford University's 
Museum of Anthropology. We were cata- 
loging what were reputed to be dried parts 
of the antomy of the Yeti, the so-called 
Abominable Snowman of the Himalaya. 
These were actually dried navels. I 
noticed that no two were alike, and this 
led me to launch a small investigation of 
my own, involving several volunteers 
from the Life Sciences Department. Sure 
enough, all the navels were different." 

By using the omphalometer (the name 
comes from omphalo, meaning navel, 
with the suffix meter, or "means for 
measuring") an operator can perform 
omphaloskepsis. This later technique is, 
in Dr. Stopgapski's words, "Mediation 
while gazing at the navel, as practiced by 
some mystics. This i s  the first electronic 
instrument in the world by which the 
American public can become mystics and 
omphaloskeptics at home. Monastaries 
and prolonged meditation are now obso- 
lete." 

After sample markets in the United 
States are tested, the instruments will be 

exported to the Far East where the de- 
mand is expected to be enormous. It may 
also play a vital role in the Vietnamiza- 
tion Program, although details are report- 
ed to be classified. 

With the latest scientific evidence 
showing that palmistry has some validity, 
the medical world is  hailing the omphalo- 
meter as a significant new means of 
prognosis, for it establishes the pattern of 
the navel's convolutions and thus indi- 
cates the future course of a disease. In 
fact, a patient's omphalospectograms can 
be compared by computer with thou- 
sands of others to predict future events 
and future illnesses. To convert a stand- 
ard omphalometer to medical use the 
operator merely attaches an OmPhallus 
Probe to the patient's navel. 

Nor i s  medicine the only application 
for the versatile omphalometer. One 
security officer, speaking for the 
members of his profession, stated that the 
instrument will soon be installed at all 
plants that have won contracts from the 
Government. " I t ' s  a natural," he said, 
"No two belly-buttons are alike, and you 
know what that can mean to the surveil- 
lance and detection people. Why, heck, 
we'd do away with ID badges. All the 
employee would have to do would be 
to show his navel to an OmphaloScanner, 
and the door would open electronically, 
click-shoosh, at least if he didn't have 
anything to hide." 

Jim Fisk, WIDTY 
editor 

My thanks to Roy Twitty, public relations 
manager of Signetics Corporation, for providing 
this bit of nonsense, which combines equal 
parts of St. Patrick's Day blarney and April 
First foolery. 



Performance 
Versatility 

Resale Value RZmii T R  ,, .Top - TRADES fa lour  ROO^ clean quipment 

ML-IF 'Marker Luxury" 2m FM $329.95 
TR-22 Portable 2m FM Transceiver . . . 199.95 STAY-ON-THE-AIR PLAN - Enables you to keep your trade-ins 

AA-22 Rec/Xmw Amolificr - I7rde 149 9< - : until your new g e u  arrives-Lose no operating time! - -- 
MMK-22 Moblle Moun; 6 95 *PERSONAL SERVICE from fellow hams who understand y w r  

Extra crystals f a  ML-2F. TR-22 - each 5 00 problems 
ORS-I Olgltally Synthesized Rece~ver 2195.00 *SAME DAY SERVICE on most Orders and lnqu~r~es  from w r  
2C Recelver 255 00 Centrally Located Modern Fac l l~ t l es  

2AC C a l ~ b n t a  f a  2C 18 75 
2CS Soeakw f w  2C ?7 00 Top Notch Servtce Department -- - 
2CQ ~peaker/Q-m~lt ipl ier f a  2C 39.95 *LARGE COMPLETE STOCK m a n s  Fast Oel~ver~es.  Un~ted 
2NB No~se  Blanker f u  2C . . . . . 26.95 Parcel Service available to most parts of the country. -UPS 

R-40 Rece~ver . . . . . . . . . . . . . 475.00 Blue label (AIR) to the West Coast. 
MS-4 Speaker f a  TR-4/6. R-40.  . . 22.00 
TR-4 Transceiver 80-10 Meters . . . . . 599.95 

LOW LOW 1% Monthly Service Charge (ONLY 12% per annum) 

34PNB Noise Blanker (plug-in). . . . 100.00 
on GECC Revolving Charge Plan. Only 10% Down Plus LOW 

RV-4 Remote VFO f a  TR-4. .  . . . . . 110.00 
Monthly Payments- F a  Example: $10 a month flnances up lo  

FF- I  Crystal Control adaptor. . . .. . 46.95 
$300. $20 up to $610. Wrlte f a  cmplete information and credit 

TR-6 Tranrcelver - with nose blanker 650.00 
appl~cat~on. 

RV-6 Remote VFO f a  TR-6 . . . . 110.00 
AM Plug-in Fi l ter f a  TR-6. . . . . 35.00 
CW Plug-in Fi l ter for TR-6.. . . . . . . 35.00 
LSB Plug-in Fi l ter f a  TR-6.. . . . . . . 35.00 

AC-4 AC supply f a  TR-4/6. T - 4 x 0 . .  . 99.95 
DC-4 12vdc Supply f a  TR-416.. . . . . . 125.00 
MMK-3 Mobile Mounting k i t  f a  TR-416. 6.95 
MC-4 Moblle Console for TR-3/4/6.. . 69.00 
2NT CW Transmitter . . . . . . 164.00 
T -4x0  550 Transmitter. . . . . . . 495.00 
L-40 Llnear Amplifier.. . . . . . . . . 825.00 
MN-4 Antenna Match Netwak. . . . . . . . . 99.00 
MN-2000 Antenna Match Network. . . . 195.00 
W-4 RF Wattmeter (2-30Mc) . . . . . . . 61.95 SIX EZ-WAYS TO PURCHASE 
WV-4 RF Wattmeter (20-200Mc) . . 73.50 I. CASH 
C-4 Station Control Console.. . . . 299.95 2. C.O.D. (20% OEPOSIT) 

3. MASTER CHARGE 
TC-6 6m Transmitting Convn ta .  . . . 250.00 4. BANK AMERICARO 
TC-2 2rn Transmitting Converter.. . . . . 300.00 
SC-2 Receiving Converter f a  2m . . 76.00 

5. AMERICAN EXPRESS 

SC-6 Receiving Converter f a  6m . . . 71.00 
6. GECC REVOLVING CHARGE 

CPS-l Power Supply f a  SC-2. SC-6 . 19.75 T H J ~ l l l l l l l l l l l l l l l l m ~ ~ ~ ~ ~ ~ ~ ~ ~  
SCC-I VHF Crystal Calibrata . . I 
I  one ~ n s o e  . . . E::: b& 7 4  : TO: AMATEUR ELECTRONIC SUPPLY I 
TV-3OOHP High-Pass Fil ter . . . . . 4.95 I 4828 W. Fond du Lac Ave. Mnlwaokee. W I S .  53216 1 
TV-IOOOLP LOW-Pass F i l t e r . .  . . . . . . . 18.75 Direct from this Ad 
LN-4 Line F i l tw  120v 5 amp 8.00 : I am interested in  the following new equipment: I 
729SRO Microphone with plug . . . . . . 17.00 

I 
I I 

SPR-4 Programable Receiver 495.00 3 1 have the following to trade: (what's your deal ?) 
I 

5NB Noise Blanker . . . . . . 65.00 
DC-PC OC Power C a d . .  . . . . 5.00 

8 

TA-4 Transce~ve Adaptor . . . . . 15.00 
I I 

SCC-4 Crystal Callbrator . . . 20.00 
I I 

RY-4 Teletype Adapta . . . . . . . . . 10.00 I I 
CRYSTAL KITS FOR SPR-4 

I Ship me: I 
Aeronautical Overseas - 7 crystals . 32.00 I I 
Amateur Bands - 6 crysels  . . . 27.00 I I Enclose S I wi l l  pay balance ( i f  any): I 
Citizens Band - one crystal . . . 5.00 8 COD (20% Deposit) O G E C C  Revolving Charge Plan I 
Marine Bands - II crystals . . . . . . . . 49.00 8 OMaster  Charge* BankAmericard American Express I 
MARS - 5 crystals.. . . . . . . . . . . . . . . 22.00 *v I 8 
T e l e t y p  Commercial - 4 crystals. . . 18.00 I Account Number: 8 
T ~ m e  B Freq. Std.. WWV - 5 crystals 22.00 R , ~  (j.,,.. , ,  K ~ K H W  I 
Tropical Broadcast - 3 crystals . . . 13.50 Mpr. Ma81 l irder Snlcs I 

I 
Master Charge 

1 DATE Interbmk number ( 4  digits) 
I 
I 

AMATEUR ELECTRONIC SUPPLY :N-: 

I 
I 

4828 W e s t  Fond du Lac  Ave. M ~ l w a u k e e ,  W i s .  53216 3 Address: 
I 

Phone (4 14) 442-4200 
I 

I I 
HOURS: Man 81 Fri 9-9; Tues. Wed & Thurs  9 -  5:30: Sat 9 -  3 I c i t y  state: 8 
CLEVELAND Area Hams m y  wish to visit  our Branch stwe located at: I I 
17929 Euclid Ave.. Cleveland. Ohio. Ph. 486-7330. Pete Smith. Mgr. I usend used geu list q Send Drake literature I 
ALL  Mail Order. and Inquiries should be sent to our Milwaukee store. m = m ~ ~ ~ m m ~ m m ~ ~ ~ ~ ~ ~ ~ = = = = ~ I = = l  



two meter 

fm transmitter 

C 

z 
8 
YI Reliability, economy .s I= 

.- - - - 
and proven design 3 

m 
0 

characterize r: s 
this five-watt z- 

?! - 
U - - 

f m  transmitter I 

In the September, 1970 issue of ham 
radio, Joe Price, WASCGZ, and 1 de- 
scribed a 2-meter fm receiver and pro- 
mised a companion transmitter. This is it! 
Our goals were similar to those laid down 
for our receiver: it had to give good 
performance without costing a fortune to 
build. Power output had to be adequate 
not only for repeater use but for point- 
to-point work as well. This meant that a 
power output of about 4 to 6 watts was 
desirable, without the use of vswr pro- 
tection circuitry. 

swr considerations 
The lack of vswr protection may raise 

a few eyebrows, but let's consider this for 
a while. In the "good old days" when 
tubes were still being used, vswr pro- 
tection was never thought of in a ham rig. 
No one in his right mind would operate 
his rig without an antenna connected 

RMV Electronics, Box 283, Wood Dale, Illinois 
60191 can supply a complete parts kit  and 
assembly manual for this transmitter for $59.95 
plus $1.40 postage. RMV also can supply just 
the printed-circuit board, coil forms and assem- 
bly manual for $14.50. postage paid. The 
ferrite beads mentioned in the text are also 
available, nine for $1.00, postage paid, from the 
same source. Illinois residents should add the 
5% sales tax. 

6 april 1972 



because the tube in the final amplifier 
would blush red before turning white hot 
and melting. Then the operator would 
blush and . . . 

Of course, a tube was more forgiving; 
i t  could take more abuse before failing 
than could most transistors. A high vswr 
is not only rough on the transmitter but 
is also an indication that something is not 
performing properly, which usually 
amounts to poor efficiency. This results 
in having to  run more power output to 
make up for losses in a poor antenna 
system. The cheapest way to improve not 
only transmitter output efficiency, but 
receiver sensitivity as well, is to use a 
good antenna with a low vswr. This, of 
course, holds true for any rig, on any 
band. 

Occasionally things go wrong and 
damaging conditions can crop up (or off 
when the car wash chops the antenna 
from the car) which place the final 
amplifier in jeopardy. Most commercial 
rigs have vswr protection circuits built in 
because of economic necessity. After all, 
it's far better to  install an inexpensive rf 
power transistor and its attendant pro- 
tection devices than to invest in a good 
unprotected r f  power transistor. The only 
problem with this is that protection 
circuits often fail at times when they are 
needed the most. 

The transistor used in our design is 
made by Fairchild Microwave and Opto- 
electronics, part number MSA8508. This 
device was chosen after testing less expen- 
sive devices which would blow when the 
load was removed or the antenna jack was 
shorted. The MSA8508 withstood this 
test as well as vswr from unity to infinity. 

crystal oscillator 
The crystal oscillator was next in line 

for a shakedown. I felt that an oscillator 
that could be switched remotely would 
be more desirable than one which had to 
have its crystal switch placed right at the 
transmitter board. Early attempts at 
switching the crystals with diodes did not 
work out very well because of the diodes' 

change of junction capacitance and re- 
sistance with change in temperature. 
Commercial two-way radio equipment 
has always used a separate oscillator for 
each frequency, and it 's easy to see why. 
This, then, was our choice also; four 
channels would be a good start and could 
be added to, if desired. I f  maximum 
stability is desired, use a good quality 
crystal manufactured by a reputable firm. 
Buying poor grade crystals is false 
economy. We recommend the 0.0005% 
temperature and frequency tolerance; 
crystals will vary widely from unit to  unit 
even though they are made by the same 
manufacturer. 

circuit description 

Each oscillator has i t s  emitter lead 
brought out to a terminal which is 
grounded for operation and left open if 
not used. A diode is included in each 
emitter lead to provide isolation and 
prevent false operation if other voltages 
are present on the frequency-selector 
switch contacts. The output of each 
oscillator is connected to the input of a 
buffer amplifier, Q1, which is slightly 
forward biased. 

Following the buffer is an MPF102 fet 
phase modulator, 02. This has both the rf 
and audio applied to i t s  gate input and 
produces a phase-modulated signal at the 
output. A slight amount of a-m is  also 
produced but is removed by the following 
stages. Transistors Q3 thru 0 6  are all 
frequency doublers which multiply the 
9-MHz signal sixteen times to the re- 
sultant 144-MHz signal which is applied 
to  Q7 for further amplification. The 
outputs of 04, 05 and 0 6  are all double- 
tuned to reduce the passage of undesired 
frequencies which are usually present. 

Transistor Q7 is a straight-through 
amplifier and uses a Motorola 2N4427. 1 
emphasize the manufacturer of this de- 
vice because I found that transistors 
carrying the same number by a different 
manufacturer could not produce the out- 
put required while the Motorola units 
did. This conclusion was not reached on 
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E l 6  

1.9-15.7 pF  variable C43 7-100 PF variable 

C44 37-250 pF variable 

C37 8-60 pF variable L 1 21 2/3 turns no. slug tuned. This and 
all other coils have an inner diameter 

fig. 1. Schematic of the two-meter f m  trans- 
of 0.215 inches. 

mitter. 

the basis of one rig but of many that have 
been built. A HEP S3001 is also a good 
choice for Q7. 

The rfcs in the base leads of Q7 and 
0 8  consist of a 10-ohm resistor and two 
ferrite beads. The rfc in the base lead of a 
power-amplifier stage can be the cause of 
many headaches to someone trying to get 
one of these devices to work. A choke 
with a high Q can cause the stage to be 
highly unstable, while a very low-Q choke 
will begin to shunt some of the drive and 
therefore, be wasteful. I found the 
present value by cut-and-try. The final 
amplifier, Q8, produces approximately 5- 
to  6-watts output which can be con- 
nected to  an antenna or a power ampli- 
fier. 

Use a 50-pA meter or vom for meter- 
ing. Test point TP6 uses a capacitive 
divider and diode rectifier to indicate 
relative rf output. All other test points 
except TP3 measure the developed base 
bias of the stage being checked; TP3 
measures the emitter voltage of Q6. 

audio stages 
Transistors Q9 thru Q1 1 amplify the 

low output from the microphone to the 
level necessary for the modulator stage. 
The input is designed for a dynamic 
microphone. Two controls are provided 
in the audio stages. R42 is the deviation 
control which, when set at maximum, 
will give about 10-kHz deviation. The 
microphone gain control, R29, is used to 



L2.L3 7  1/3 turns no. 24, slug tuned 

L 4  7  1/3 turns no. 22, slug tuned 

L 5  7  1/3 turns no. 22, slug tuned. 
tappea at 1 2/3 turns 

L6 4 2/3 turns no. 20. air wound 

L 7  7 turns no. 20, air wound 

compensate for the output level of the 
different type microphones that may be 
used with the rig. Do not use R29 for 
deviation adjustment because you want as 
much audio as can be tolerated by 09. 
This is because the semilog clipping 
action of diodes CR3 and CR4 depend 
upon a strong audio signal being delivered 
to them. If the output of the micro- 
phone, compressor or RTTY afsk gener- 
ator i s  very high, 09 will be driven to the 
point of distortion; R29 should be set 
just below this point. 

Transistor 012 switches power on 
during transmit and off during receive. 
Normally the transistor is not conduct- 
ing - it's like a switch that is open. 
However, when the cathode of diode CR5 

LB 2 turns no. 18, air wound 

RFCl.RFC2 2 ferrite beads and a 10  ohm. 
1/2 watt resistor 

RFC3 5 3/4 turns no. 20. air wound 

T1  5 1/2 turns no. 20. primary, 
1 1/2 turns no. 20. secondary 
interwound with primary 

i s  grounded, 012 will conduct, and the 
switch i s  closed. Power is  distributed to 
all circuits through a liberal amount of 
decoupling circuits. These decoupling cir- 
cuits are highly recommended to mini- 
mize stray coupling through the power 
distribution circuitry. Part of the de- 
coupling scheme used on 06, 07  and 08  
is ferrite beads; they perform this func- 
tion well at these frequencies. 

Power for the oscillators is  derived 
from Zener diode C R I  and limiting re- 
sistor R9, providing regulated 9.1 volts. 
Voltage to the transmitter should be kept 
between 12 and 15 volts. Five-watts 
output will be easily obtained at 13.6 
volts; this i s  the average voltage found on 
an automobile battery that is being 



charged with a running automobile 
engine. 

The transmitter is built on a 3 x 7-inch 
double-sided G-10 printed-circuit board. 
The top surface is used as the ground 
with all remaining conductor paths on the 
bottom. Most of the resistors are 
mounted vertically to save space. If 
PC-board construction is not desired it 
can be built on perforated board, but be 
certain to allow a wide ground path for 
best results. 

Heat sink Q7 with a finned dissipator 
and  b o l t  Q8 t o  a piece of 
2% x 2% x 118-inch aluminum. Heat con- 
duction of these devices to their respec- 
tive heat sinks is enhanced by the use of 
Wakef ield no. 122 thermal compound 
which is recommended over the usual 
silicone grease commonly used a few 
years ago. 

tuneup 
Initial tuneup is done in three steps. 

Power i s  left off 07  and Q8 while all 
remaining stages are tuned. Install a 
crystal in oscillator A and ground lead 
El .  Apply + I 3  volts to lead E8 and -13 
volts to any convenient ground point. 
Measure the voltage at the collector of 
switching transistor Q12 (point E7) and 
observe no-or very little (0.1 to 0.2 
volts)-voltage. Momentarily ground lead 
E l 0  and the voltage out of 0 1  2 should be 
around 12.5 volts. I f  the voltage is much 
lower than this, remove the ground from 
lead E l 0  and remove all power from the 
rig before trying to find out what's 
wrong. Assuming, however, that the 
proper voltage is available from 012, 
tuneup can begin. 

Note that all test points except TP3 
produce negative current. Connect a 
50-PA meter to TPI and tune L1 for 
maximum. Tune L2 and L3 for a maxi- 
mum reading at TP2 and L4 and L5 for a 
maximum reading at TP3. Connect the 
meter to TP4 and tune L6 and C30 for a 
maximum reading (considerably lower 
than the readings obtained at the previous 
test points). 

Proceed by connecting power to 0 7  
and metering the base circuit of 0 8  at 

TP5. Tune C37 for a maximum reading; 
this should be about 25 pA or more. If 
everything has functioned well up to this 
point, the final amplifier, Q8, can now 
get the smoke test. Connect the output to 
a load which will present a low vswr a t  
144 MHz. If a wattmeter i s  available, 
connect it to the output circuit. I f  a 
wattmeter i s  not used, connect a meter to 
TP6. Apply power to a l l  stages and tune 
C43 and C44 for maximum; power out- 
put will be between 6 and 7 watts. Now 
reduce the output power to 5 watts by 
using C43 and C44. 

You reduce power because it is better 
to run the output stage a little cooler 
than to push for maximum with i t s  higher 
collector current. The value of collector 
current will vary under changes of vswr, 
and some values of vswr can drive the 
collector current close to the transistor's 
absolute maximum rating. By backing off 
on the power output/collector current 
slightly, the current will never reach this 
high limit even with a high vswr. It may 
be wise to meter TP6 continuously when 
using the rig to ensure proper operation 
because a high vswr will give a higher 
reading at this point than is normally 
obtained under low vswr conditions. 
Although the final transistor can operate 
under these adverse conditions, efficiency 
i s  poor, and it should be adjusted for 
maximum performance. 

Speaking of performance, always use 
an antenna which has been cut to fre- 
quency by means of an swr bridge and 
not just by the antenna manufacturer's 
cutting chart. In the case of mobile 
installations especially, the location of 
the antenna can cause the required an- 
tenna length to vary quite a bit compared 
to what the cutting chart shows. If at all 
possible, use a gain antenna rather than a 
ground plane or a short whip. An antenna 
with 3-dB gain is the same as doubling 
your power into a unity-gain device. 

reference 

1. Ronald Vaceluke, WSSEK, and Joseph Price, 
WASCGZ, "An FM Receiver for Two Meters," 
ham radio, September, 1970, page 22. 
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two-tone oscillator 
for ssb testing 
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E A handy piece g - 
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of test equipment 
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spectral purity g 

m 

A good sine-wave oscillator is an asset to 
any ham shack or electronic service 
bench. For adjustment of single-sideband 
equipment, one oscillator is a necessity, 
and two such are very helpful at times. 
Since most ham shacks are lucky to have 
even one audio test oscillator, two-tone 
testing is a rare luxury. 

Here is a dual Wien Bridge oscillator 
that produces 800 Hz and 2000 Hz (both 
frequencies within the normal voice-fre- 
quency range) of good purity for ssb 
testing. I took advantage of some of the 
new inexpensive operational amplifier ICs 
which provide large blocks of gain and 
ease of application. IC op amps are also 
used as active low-pass filters to provide 
optional harmonic reduction of each of 
the two tones generated. An etched cir- 
cuit-board layout is  provided and laid out 
so that you can build a simple two-tone 
generator and combiner with two ICs." 

You can also add one or two stages of 

* A  printed-circuit board and a complete parts 
kit for this unit are available from Southwest 
Technical Products, 21 9 West Rhapsody, San 
Antonio, Texas 78216. 



fig. 1. Basic Wien Bridge 
two-tone generator. 

low-pass active filtering after each oscil- 
lator, for successively purer output. The 
full-blown circuit with two stages of 
low-pass active filtering following each 
oscillator provides a two-tone output 

fig. 2. Basic active R-C low-pass filter used in  
the two-tone generator. 

with all other components (harmonics of 
8 0 0  Hz and 2000  Hz) down more than 7 0  
dB. 

The basic Wien Bridge oscillator circuit 
used in the two-tone oscillator i s  shown 
in fig. 1.' Note that this variation is differ- 
ent from the classic Wien Bridge oscillator 
using a lamp as the nonlinear resistance 
element in the R 3  position. In the original 
lamp version the lamp decreases the gain 
of the loop by increasing resistance with 
increasing oscillation amplitude. The 
diodes used as a nonlinear resistance in fig. 
1, however, decrease effective resistance 
with increasing amplitude; so they are 
placed in the upper leg of the negative- 
feedback half of the bridge. Like most 
Wien Bridge oscillators, the frequency of 

oscillator used in the 

oscillation is 112nRIC lR2C2.  Unlike 
most Wien Bridge oscillators, however, 
there is  no feedback time constant 
(usually provided by a lamp or thermistor 
thermal time constant). The back-to-back 
diodes operate essentially instantaneously 
to control amplitude, but since they 
conduct nearly symmetrically and have a 
large resistance in series with them, non- 
linearity is not too severe. The result of 
the nonlinearity introduced by the back- 
to-back diodes is that odd harmonics are 
larger than ordinarily present in a Wien 
Bridge oscillator. However, the non- 
linearity is not all bad as i t  helps to 
increase the stability of the osci l lat~r.~ 

If you are content with a two-tone 
spectrum that has all harmonics down 4 0  
dl3 or more, the circuit may consist of 
only U 1  and U4. That is, the circuit is 
simply the two Wien Bridge oscillators 
and an operational adder. However, if 
you want better spectral purity of each of 
the two tones, follow each oscillator with 
one or two sections of active low-pass 
filtering to attenuate harmonics. The 

OP AMPLIFIER A+ ? 
fig. 3. Basic operational adder used in  the 
two-tone oscillator. 
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fig. 4. complete circuit of two Wien Bridge oscillators, two sections of active low-pass filtering for 
each oscillator and the operational adder. 

harmonics of the 800 Hz oscillator are filter following the 2000-Hz oscillator 
more troublesome, of course, since the may or may not be necessary. In any 
second, third, and fourth all fall in what case, because of the way that the circuit 
i s  generally considered to be the audio- board is  laid out, the low-pass filters may 
frequency range: 300 to  3300 Hz. De- be left out entirely, one section may 
pending on your application, the low-pass follow each oscillator, or two sections 
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fig. 5. I C  dual-mgulated power supply. 

may follow either or both oscillators. 
The low-pass filters, like the Wien 

Bridge oscillators, utilize IC op amps and 
R-C elements to accomplish frequency- 
selective functions. These R-C active low- 
pass filters are quite stable, easily calcu- 
lated, and have the advantage of provid- 
ing gain if de~ired.~ The basic active 
low-pass filter is shown in fig. 2. There 
are three Rs and two Cs that completely 
determine the gain and cutoff frequency 
of this filter. The ratio of R1 and R4 
determines the gain of the filter (1 in our 
particular example), but you must not get 
the impression that varying R1 and/or R4 
will affect only gain. R1 and R4 also 
affect the filter frequency cutoff. The 
cutoff frequency of the filter that follows 
the 800 Hz oscillator i s  set a t  1000 Hz, 
and the one that follows the 2000 Hz 

I - ' '  \ - f ' f  

1 m 
Inside view of the test oscillator shows parts 
placement. 

oscillator is designed for 2500 Hz. Each 
section of active low-pass filter affords a 
roll-off of 12 dB per octave. 

The operational adder (fig. 3) provides 
a way of combining (or adding) the two 
tones with virtually no interaction be- 
tween oscillators. Such an adder is quite 
often called a mixer in the audio world; 
but I prefer to call it an adder, because it 
actually algebraicly adds the two inputs. 
Since the summing point (the inverting 
input to the op amp) appears to be a 
virtual ground, each oscillator (or oscil- 
lator followed by a filter) sees 10k to 
ground. This fact, that there is a virtual 
ground at the very point where the signals 
are connected together, assures that the 
two oscillators cannot affect each other. 
Since the operational adder is a very 
linear device, it does not cause mixing 
(why I choose not to call it an audio 
mixer), and no detectable cross-products 
are woduced. If this adder were non- 
linear, of course, we should expect to see 
al l  sorts of spurious frequencies such as 
2000 - 800 = 1200 Hz, 2000 - (2 x 800) = 
400 Hz, and so on. The exact spectrum of 
spurii would depend on the nature of the 
nonlinearity. 

Fig. 4 shows the complete circuit with 
two Wien Bridge oscillators, two sections 
of active low-pass filtering for each oscil- 
lator, and the operational adder. At 
this writing, only Signetics is  making 
available the half dual-inline package 
N5558V, used as the dual op amp. How- 
ever, both National Semiconductor and 
Motorola are soon to offer their own 
equivalents; the Motorola equivalent i s  to 
be called an MC1458CP1. The half dual 



inline packaged "741 " (Signetics N5741 V 
in fig. 4) is also made by Texas In- 
struments, Motorola National Semi- 
conductor, Fairchild and others. Each 
of these second-source companies has 
their own particular (similar) number 
for the IC. For example, the Motorola 
number is MC1741CPl. 

Note that there are five controls in the 
circuit. There is a negative feedback 
control on each oscillator circuit, used to 
set the amplitude of oscillation. These 
controls should be adjusted to give about 
12 V p p  output from each oscillator (a 
setting giving too low an output will 
increase the percentages of harmonics). 
Since the negative feedback controls are 
only set once, they are board-mounted 
screwdriver-adjust trimmer pots. The 
other three controls - used to set the 
amplitude of each tone and combined 
output level - are mounted off the 
board. 

Since the two-tone test generator re- 
quires 515 V at 20 mA, it may be 
powered by a group of series-wired bat- 
teries. Four Burgess F4BP and two Bur- 
gess F2BP types are more than adequate. 
It is a good idea to use a dpst switch with 
this battery pack so the +15 V and - 15 V 
are applied a t  one time. An IC dual- 
regulated supply may also be used. Such a 
supply is shown in fig. 6. The Silicon 
General SG3501 is used here for both + 
and - regulation. This IC is only offered 
by Silicon General a t  this writing, but i s  
soon to be second-sourced by Motorola. 

Measurements of harmonic content 
(and to check for possible cross-products) 
were made using a General Radio 1900A 
wave analyzer, which has a dynamic range 
of 80 dB. 

references 
1. R. Botos, "Breadboard Techniques for Low 
Frequency Integrated Circuit Feedback Ampli- 
fiers," Motorola Application Note AN271, 
October, 1966. 
2. B. Oliver, "The Effect of /&Circuit Non- 
Linearity on the Amplitude Stability of RC 
Oscillators." Hewlett Packard Journal, April- 
June, 1960. 
3. "Handbook of Operational Amplifier Active 
R-C Networks," Burr-Brown, Tucson, Arizona 
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frequency measuring 
oscillator 

I One of the most useful testing devices is 
c the grid-dip oscillator. This instrument 
0 

has evolved through many stages of de 
Looking for a small, .g velopment from tube-types to modern 

solid-state models known as gatedip 

Self powered gdo? oscillators or tunnel dippers. One of the 
El advantages of the later designs is user .- 

convenience - no need for primary 
This design % m e ,  which can be a problem when 

cG climbing a tower to make antenna adjust- 
offers a ments. 

0 
m 

forward-reading meter ci 
al 

.A - 
3 

and full coverage : 
< 

between 2-100 MHz i - s 

frequency-measuring oscillator 
Here's a s t i l l  later development in 

solid-state gdos, but with a new (and 
more nearly correct) title and a different 
mode of indication. Instead of a dip in 
meter indication, the fmo meter swings 
forward with alacrity, which makes for 
easier observance of resonance. 

The circuit i s  shown in fig. 1. Tran- 
sistor 01 is in a Colpitts oscillator circuit. 
The oscillator i s  followed by 02, 03; a 
high-gain dc amplifier of the Darlington 
configuration. Connections and polarities 
are such that meter movement is in the 



forward direction when the circuit to be underside of the board to reduce capaci- 
tested is near or at resonance. tance effects. All other wiring is installed 

on top of the circuit board. Install the 
construction transistors upside down, with leads facing 

The fmo can be housed in a up, and bend the leads toward their 
2% x 2% x 5-inch utility box. If you respective soldering pins, which may be 

fig. I .  Schematic of the frequency-measuring oscillator. Circuit features forward-reading meter and 
full coverage from 2 to  100 MHz. 

desire this shirt-pocket size, the switch small brass push-through connectors or 
and pot should be of the miniature standoffs. Holes 1 and 2 in fig. 3 are for 
variety such as used in small transistor mounting screws (see photo). 
broadcast sets. For those wishing to 
duplicate the instrument shown, a parts 

tuned circuit 

list (table 1) and coil data (fig. 2) are The superior performance of the fmo 
provided. A full-scale layout drawing (fig. at all frequencies is due primarily to the 
3) is also shown. coil-capacitor arrangement, in which feed- 

A 2 x 3%-inch circuit board holds the back and bandspread are obtained auto- 
parts. Three of the circuit wires (shown matically. Except for coils A and B, each 
dotted in fig. 3) are installed on the coil has a series-parallel capacitor arrange- 

table 1. Parts list for the frequency-measuring oscillator. 

description 3 
aluminum mini-box. 2114 x 2'14 x 5" 
2" 0-100 dial-plate 1 
pointer knob, 1"; modify i f  needed 
small knob for Pot control 1 

perfboard piece. 1/16 x 3114 x 1-7/8" 
3/8 x 1114" mounting pillars. poly or 
steatite 7 
miniature 0.1 dc mllliameter, l l l z "  mount- 
ting-hole size 3 
miniature pot, l lz" diameter, 0-100k 7 

miniature spst toggle switch 
battery mounting strap 
miniature 5-pin socket, Amphenol 785- 4 
55. with retainer ring. Moclify Per in- 
structions 

33-pF minlature glass or ceramic CaPa- 

citors 
.022-pF (or .02) mylar or paper minia- 
ture capacitors 

0-100 pF variable capacitor. Hammarlund 
MAPC-100-B or equ~valent, with l k "  

shaft 
114 watt resistors, one each 22. 620, 4700. 
5600, 10k, 33k. 47k 

transistors, 2N706, nPn silicon 
miniature capacitors for coils, mylar or 
ceramic, three 100 PF, two 240 pF, two 
470 pF 
coil forms. Amphenol 24-5H, 5-pin. Mi$ 
cellaneous wire, solder. and flea clips for 
terminals 
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fig. 2. Coil-construction data. Pin 5 is removed 
from the four low-frequency coils and used for 
plug-in support of coils A and 8. 

ment, which provides the bandspread 
feature described. 

Wind a few extra turns on coils E and 
F so wire can be removed if necessary to 

bring the circuit within the desired fre- 
quency range. This modification may be 
necessary as the small fixed capacitors 
will be within 10-20% of their marked 
values, and adjustment of the tuned 
circuit is made by removing coil turns. A 
light coat of Q dope should be applied to 
the coils. Final calibration (described 
below) is done after the coil dope is 
completely dry. 

coils and sockets 
The coil forms and sockets are modi- 

fied by removing pin 5 of each form and 
the center shield of the socket. (These pin 
numbers are not used; the number se- 
quence is shown in fig. 2.) The removed 
pins are used to support coils A and B in 
the socket. 

When constructing the low-frequency 
coils, install the padding capacitors well 
down inside the coils, keeping the leads 
short. The lead from pin 4 goes to  the top 
end of the coil; this is to minimize 
desoldering problems when removing 
turns from the top of the coil for 
calibration. 

Keep all leads as short as possible 

BATTERY STRAP 

0 

REUWE S D W T  PIN  
NUMBERS AND CENTER 
SHIELD 

END V IEW 

Q 
fig. 3. Full-scale layout drawings. (A) and (6 )  are templates for the circuit board and enclosure top. 
Holes E, 6. C are for transistor leads. Component marked with asterisk is the 4.7k resistor i n  fig. 1, 
which was added after unit was built. Holes 1 and 2 are for  mounting polystyrene Pillars. Lower edge 
of knob (D) must be sawed off so set screw wil l  mach capacitor shaft. Note that the numbers molded 
on the socket are not used. Three small holes in (6) are used t o  hold the dial i n  place. 



100 r 
damping action is suitable. A 0-1 mA 
meter is adequate; a more sensitive meter 

80 - costs more and provides no added ad- 
vantage. 

calibration 
q 

The instrument should be calibrated 
against a receiver of known accuracy. Plot 
the calibration curves with at  least 20 
data points for each coil range. Fig. 4 is  a 
calibration chart for the 25- to 50-MHz 
range. Accuracy will be only as good as 

FREWENCY (MHz) the data source and the care used in 
fig. 4. Typical calibration curve. Data is for coil calibration. 
6. 25-50 MHz. 

operation 

between coil socket, variable capacitor, The fmo is used in the same way as the 
and the circuit board. Place a solder lug earlier gdos; that is, when the circuit or 
under each mounting screw for the vari- 
able capacitor, and run a wire from these 
lugs to pin 1 of the coil socket. Wire a 
short lead directly from pin 1 of the 
socket to the end of the ground wire (B-) 
along the edge of the circuit board 
nearest the coil socket. 

Care should be used when soldering 
leads and capacitors into the coil forms as 
the material softens when excessive heat 
i s  applied. A heat sink, such as a pair of 
long-nose pliers with a rubber band wiring on component side of circuit board. 

- * 
-?,;,TK;~ coil being measured and the fmo are tuned 

C 

- C *  
to or near the same frequency, the meter 

. - - ,C. - i d  'k-:' ?. . will swins forward. It will not dip as in a 

Side view of completed Instrument. Objects to 
left of tuning capacitor am polystyrsne support 
pillars. 

around the handle, should be used when 
soldering heat-sensitive components. This 
also applies to transistors. 

An inexpensive milliammeter with low 

gdo.  he-pot is first adjusted to take the 
meter slightly off zero, the sensor coil is 
brought close to the coil or circuit under 
measurement, and the fmo knob is  turned 
until a sharp forward meter indication 
is  obtained. The fmo is then backed off. 
The smallest amount of coupling that will 
give a meter indication should be used. 

The frequency-measuring oscillator is a 
versatile instrument. In add ition to check- 
ing resonance of coils, antennas and 
other tuned circuits, it may be used as a 
CW signal source for circuit alignment. It 's 
also useful for measuring inductance and 
capacitance within the range of com- 
ponent values used a t  rf. 

ham radio 



emitter-tuned preamplifier 
for 21 MHz 

rrj 
h 
V) 

m 
V A s i m ~ l e  and stable + 
u; 
m - - 

two-transistor project 2 
o; > 

q- to improve 6 
e 
3 receiver performance n 
3 

on the 21-MHz band 3 
(D 

Some of the commercial receiving gear I 
have owned has shown a pronounced 
need for more gain at 21 MHz. Measure- 
ments a t  my station show that the an- 
tenna noise at 21 MHz is 25 to 30 
decibels less than a t  7 MHz. The term 
antenna noise is used here to include all 
noise received by the antenna, whether it 
i s  atmospheric noise, galactic noise, man- 
made noise or whatever. Antenna noise is  
the increase in noise heard when the 
antenna is  connected to the receiver. It i s  
not intended that very strong local 
sources of man-made noise be included in 
this definition, but only those which 
appear randomly. 

If the antenna noise cannot be heard, 
then many low-level signals cannot be 
heard either. Receiver gain should be 
sufficient to hear antenna noise, and a 
preamp connected between the antenna 
and the receiver is one way to bring the 
gain up. 

In my case, a circuit was required 
which would be stable, have 25- to 
30-decibels gain, bandwidth of about 300 
kHz (I operate CW only), reasonable 
noise figure and adequate cross modula- 
tion and intermodulation performance. 



fig. 1. Schematic of the 21 MHz emitter-tuned preampiifier. 

The first circuit I experimented with 
was a simple fet common-source ampli- 
fier, unneutralized, with parallel tuned 
circuits in the gate and drain leads. 
Stability was a severe problem, and the 
circuit was more likely to oscillate than 
amplify. 

I decided on an emitter-tuned amplifier 
similar to one described by Chow and 
Paynterl would be worth a try. My 
version of the circuit is rather different 
from theirs because of the difference of 
intended application. 

theory 
The voltage gain of a common-emitter 

transistor amplifier stage is roughly equal 
to the load seen by the collector divided 
by the impedance in the emitter circuit. 
The intrinsic emitter resistance of the 
transistor must be included as part of the 
emitter circuit impedance when esti- 
mating gain. I t s  value is: 

re = 2 6 
IE (ma) 

emitter-tuned preamp. Tuned amplifica- 
tion is  achieved because the series-tuned 
emitter circuits present low emitter cir- 
cuit impedances at resonance and high 
emitter circuit impedances outside the 
passband. The coils I used had an un- 
loaded Q of about 120 a t  21 MHz, and 
the 20-pF capacitors were duramica. Im- 
pedance of the series-tuned circuits a t  
resonance should be about 3 ohms. Total 
emitter impedance, including intrinsic 
emitter resistance, should be about 5.6 

To keep re small so that gain will be 
high, each transistor i s  operated a t  about 
10 mA emitter current; this results in complete Is built in l can; hookup w,,,, 
re being about 2.6 ohms. brings in power; phono jacks connect to ra- 

Fig. 1 is a schematic of the 21-MHz cdver and antenna. 



ohms. The collector resistor of each 
transistor is 47 ohms; if a 50-ohm load is  
paralleled with this resistor, the collector 
will see an equivalent load of about 25 
ohms. Thus the voltage gain should be 
2515.6 1 4.5 or about 13 dB. Two stages 
would then have a gain of 26 dB. Meas- 
ured gain of the two-stage amplifier was 
27 dB, indicating the above estimate was 
reasonably close. 

All wiring is done on the can's Ild without the 
use of tie points. 

The 3-dB bandwidth is  determined by 
the Q of the series-tuned circuits. Intrin- 
sic emitter resistance must be included as 
part of the series-tuned circuit, but the 
470-ohm resistor has negligible effect a t  
resonance. With re included in the series- 
tuned circuit, Q is 66, giving a bandwidth 
of about 300 kHz. This was verified by 
measurement. Two stages decrease the 
bandwidth to about 200 kHz. 

Input impedance to the base of each 
transistor was not measured, but since 
estimated gain and measured gain agree so 
closely, this impedance is  assumed to be 
in the range of 50 to 100 ohms. 

Outside the passband, the series-tuned 
circuits become large impedances, and the 
emitter resistance approaches a limit of 
470 ohms, resulting in a gain-per-stage of 
0.05 to -26 dB. This means -52 dB 
outside the passband for two stages. The 
floor of the response curve should be 79 
dB below the peak amplification, but it i s  
probably not this good due to stray 
leakage paths. 

At first glance, this amplifier circuit 
may appear to have poor noise figure as 
well as poor cross-modulation and inter- 
modulation performance. Measurements 
of this type were not made, however, no 
operational shortcomings were detected. 
The noise output of the receiver dropped 
20 dB or more when the antenna was 
replaced with a 50-ohm resistor, indicat- 
ing internal amplifier noise was well 
below the noise received by the antenna. 

construction 
The amplifier was built in a small steel 

can 2 inches in diameter by I-318-inches 
high. All parts are mounted on the lid of 
the can as shown in the photograph. A 
brass shield, soldered to the lid, separates 
the two amplifier stages; holes are drilled 
through the shield to pass the interstage 
coupling lead and the 12 volt lead. 
Components are soldered together with- 
out tiepoints, and are supported by their 
leads. This results in compact construc- 
tion and short leads. Hookup wire feeds 
in the power supply voltage, and phono 
connectors are used for input and output. 
The coil slugs should be adjusted for 
maximum receiver output a t  the center of 
the frequency range to be used. 

conclusion 
This amplifier i s  simple, easy to build 

and relatively fool-proof. Current drain is  
rather high, but stability is excellent. The 
emitter-tuned amplifier offers a quick and 
easy way to obtain rf or i-f gain. It may 
be used at other frequencies by using 
appropriate series-tuned circuits, but gain 
and bandwidth will be a function of Q. 
Less gain is to be expected a t  higher 
frequencies due to decreasing transistor 

hfe. 
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the most powerful signals under the sun! 

400 ROTO-BRAKE 
Up to 10 Times the 
mechanical and braking 

Handles large beams and stacked arrays with ease 
Delivers over 4.000 IN/LBS of starting and rotating torque 
Gear train protected by husky cast aluminum housing 
Solenoid operator brake adjusted to slip at 5,000 IN/LBS to prevent damage 
Extra heavy duty machined steel gears for maxlmum strength 
Handsome control unit features sweep pointer over choice of three great 
circle maps or compass rose 
Select desired position and rotator's logic circuit brings into desired position 
Capacitor start fcr high torque 
Operates off 1 IOVAC 60 cycle power source 
No blind spots-moves 380- 
Antenna automatically moves to position when control is activated 
Heavy duty mast clamp takes up to 3" O.D. mast 
Mounts to standard tower plate with min. of 10" tower leg spacing 
Mounting kits available for poles or small towers 
Universal tower mount available 
Temperature range-3W F to 120" F 
Permanently lubr~cated 
Requires one 5 wire cable 
Cable available from Hy-Gain 412 

Buy a 400 ROTO-BRAKE from the best distributor under the 
sun-the one who stocks Hy-Gain! 

Model NO. 400 Suggested retail price $1 89-95 

HY -GAIN ELECTRONICS CORPORATION 
P 0 Box 5407-WD. L~ncoln. Nebraska 68505 

More Details? CHECK-OFF Page 1 10 april 1972 23 



tuning 

toroidal inductors 

Professional tips 

on using 

simple test equipment 

and ingenuity 

to measure and tune 

toroidal inductors 

Toroidal inductors have been praised as 
the ultimate inductor for miniaturized 
equipment. Their usefulness extends from 
audio to vhf with power levels from 
sub-microwatt to several hundred watts. 
The magnetic field of the toroid i s  closed, 
and, for this reason, i t  is somewhat 
self-shielding and will operate well under 
crowded conditions.' This closed mag- 
netic field also means that a grid-dip 
oscillator is going to be worthless because 
there is not enough flux leakage from the 
toroid to permit coupling. Put the 
grid-dipper on the shelf. It is time to 
develop some practical methods and pro- 
cedures to  tune those toroids. 

equipment 
You will need a signal source with a 

low distortion sine wave because i t  will 
give a better indication at resonance. A 
distorted waveform can be restored to a 
clean sine wave with a parallel tuned 

circuit to ground. Hewlett-Packard make: 
some beautiful signal generators but don'l 
overlook the following possibilities: 

1. Heathkit, Eico, and other budget- 
priced equipment. 

2. Military and commercial surplus. 

3. Homebrew oscillators. 

4. The station transmitter (in spot 
mode or swamped). 

5. A vfo. 

6. Receiver audio (beat bfo against 
crystal calibrator). 

7. Electronic organ. 

A meter will be required mostly for 
use as a null detector. The possibilities f o ~  
meters are a bit more limited but consider 

1. Any vtvm. 

2. A diode and a sensitive dc meter. 

3. A vom. 

4. A receiver with an S meter. 

5. An oscilloscope. 

The problem of measuring frequency 
is  a little more difficult. The dial calibra- 
tion of some generators is adequate for 
some applications. More high-quality digi- 
tal frequency meters are being found in 
ham shacks now for several reasons. 
Heathkit has a very reasonably priced 
counter kit, but poss~bly even more im- 
portant to the ham i s  the switch that 
industry i s  making toward the new inte- 
grated-circuit counters. This has made 
available numerous low-frequency 
tube-type counters that still perform 
quite well. Counters are not the only 



answer. Anything from a crystal calibra- 
tor to an electronic organ or a pitch pipe 
can be used to find the frequency. 

equipment connections 
Any of the five equipment setups may 

be used to tune any coil and capacitor. 
However, there are some preferences. I t  is 
generally best to tune the circuit as a 
parallel circuit if i t  is to  be used in the 
equipment in parallel resonance, and best 
to tune in series if i t  is to  be used in series 
resonance. An exception to this rule is at 

fig. 1. Test setups for determining resonant 
frequency of an L/C circuit using toroids. Both 
circuits will show a voltage minimum at 
resonance. A is series resonant and B is parallel 
resonant. 

frequencies above about 2 MHz where it 
is desirable to tune all circuits in parallel 
to minimize the effects of lead lengths, 
even if the actual final circuit is series 
resonant. 

Use a low signal level; ten millivolts is 
a good level, but unfortunately, most 
inexpensive vtvms will not indicate a level 
this low. If a good high-impedance vtvm 
is available but lacks the ten millivolt 
sensitivity, then fig. 2 is the hookup to 
use with a volt or two at the peak 
reading. 

I t  should be noted that the hookup of 
fig. 2 indicates a peak or maximum 
voltage at resonance while fig. 1A and fig. 
1B both indicate nulls or voltage 
minimums. 

fig. 2. Setup for use with a high impedance 
vtvm lacking 10-mV sensitivity. The voltage will 
peak at resonance (usually 1 to 2 volts). 

Fig. 3 requires an oscilloscope, but 
may be used with generators that have 
high harmonic distortion or noise in the 
output. This is a phase-shift method of 
tuning, and, if a good scope is  available, 
this method is very accurate. Off-reso- 
nance frequencies cause an ellipse to be 
displayed which closes to  a straight line at 
resonance. Distorted signals may be used, 
but the straight line at resonance will not 
be perfect. 

Small coils and low-frequency coils 
require low test levels, but as physical size 
and frequency increase, the core is  less 
likely to saturate, and higher test levels 
may be used. The cause and effect of 
saturation is too complex to detail here.' 
A good tes t  to determine if the level is 
too high is to decrease the level to half or 
lower and check the resonance again. 
There should be no change in the reson- 
ant frequency. This test may be used to 
allow higher test levels on larger cores or 
at higher frequencies. 

tuning to frequency 

It is easy to get the inductance of a 
toroid in the ballpark by winding the 
turns determined by: 

turns = 1000 4- 

fig. 3. Accurate test setup uses an oscilloscope 
and the phase-shift Principle. This setup can be 
used with signal generators with distortion and 
noise in their output. 



Lmh = wanted inductance in millihenries. 
Al = millihenries per thousand turns on 
the core. (If Al i s  given in microhenries 
per hundred simply move the decimal 
one place to the left.) Al is sometimes 
stamped on the core but, most often, 
must be obtained from the manufactur- 
er's data sheets. 

Any one or a combination of the 
following methods may be used to fine 
tune the toroidal inductor: 

1. Adding or subtracting turns. It is 
helpful to figure the hertz per turn or 
turns per hertz and compute the total 
turns to be adjusted. Raiding the 
wife's sewing basket for a crochet 
hook will accelerate turns removal. 
Obviously, if the coil has very few 
turns this method is not accurate 
enough. 

2. All the remaining methods are varia- 
tions of the variable capacitor method. 
The variable capacitor may be all or 
only a small portion of the total 
tuning capacity. Of course, true vari- 
able capacitors of the rotor/stator or 
piston type with dielectrics of air, 
ceramic, glass or quartz as well as the 
multi-plate compression mica types 
work very nicely; they are fine if you 
don't mind spending a mint just to 
tune a circuit. 

3. The most economical variable ca- 
pacitor on record is two pieces of 
magnet wire tightly twisted together 
and then trimmed to the desired ca- 
pacitance - commonly known by old- 
timers as a gimmick. Number 22 or 23 
heavy insulated magnet wire is a good 
choice and yields from 1 to 5 pF per 
inch depending on how tightly it is 
twisted. Trim off a fraction of an inch 
a t  a time to raise the resonant frequen- 
cy of the circuit; if too much is 
trimmed off simply twist the remain- 
ing wire a little tighter. 

4. Disc-ceramic capacitors may be 
ground off with a small sanding disc or 
grinding wheel. Disc capacitors can be 
reduced in value by 50 percent with 
no deterioration in performance. Just 

be certain that the grinding action 
takes place longitudinally to the 
plates. In other words, don't smear 
any metal across the dielectric be- 
tween the plates. Disc ceramic capaci- 
tors offer several advantages in this 
application. The entire circuit capaci- 
tance can be in the single disc capaci- 
tor. The disc can be a negative 
temperature coefficient type which 

fig. 4. Circuit for determining Q. Make the two 
resistors as large as possible. 

will compensate for temperature drift 
in the inductor. Large capacitances are 
physically very small in the low 
voltage, high temperature coefficient 
capacitors. Once the circuit is tuned 
the exposed capacitor edge should be 
coated with melted wax or poly- 
styrene (0-dope). 

5. Spreading or compressing the turns 
of the coil will vary the turn-to-turn 
capacitance and change the resonant 
frequency slightly. This method is 
actually cheating and is mentioned 
only as a quick-cure method involving 
some risk. A toroidal inductor has a 
closed field only if i t  is perfectly 
symmetrical and any intentional dis- 
tortion of the winding will cause flux 
leakage to the chassis, other inductors 
and other circuits. The best practice is 
to preserve symmetry. The start and 
finish of the winding upset the sym- 
metry enough but are necessary evils. 

Q rneasu rernen t 
Some of the equipment used to tune 

the toroidal inductors can provide infor- 
mation about the quality factor or 0 of 
the Use the setup in fig. 4 with 
nearly maximum output from the signal 



generator and the largest possible values 
for the resistors. It is very important to 
not load the Q with a low-impedance 
generator or meter. If loading from the 
meter or generator cannot be avoided, it 
i s  still practical to make Q comparison 
tests to evaluate inductors. Adjust the 
frequency for a peak reading on the 
meter. Here again a low voltage level i s  
preferred. Tune up in frequency until the 
voltage is  0.707 of the original reading. 
Record this frequency as Fh. Now tune 
the generator down in frequency until the 
level is again 0.707 of the peak voltage and 
record this frequency as FI. These are the 
3-dB down points, or half-power points. 
The formula that closely approximates Q 
from the 3-dB points except for Qs less 
than 10 is: 

The tips in the preceding paragraphs 
are by no means limited to the tuning of 
toroids, but, since toroidal cores are not 
adjustable, some of these methods must 
be used. All of the methods are used daily 
in commercial practice, and are all prac- 
tical. There have been so-called adjustable 
toroids available, but the adjustment was 
at only one point on the core which upset 
the symmetry and caused flux leakage 
and stray-coupling problems. It is  also 
possible to grind notches in the core 
material of a coil with few turns and, if 
done a t  many different points around the 
core, a high degree of symmetry can be 
maintained. Core grinding is tedious and 
seldom used commercially. 
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nostalgia 
with 

a vengeance 

A blonde, 

a kilowatt and 

a memory - 

It was during spring-cleaning of the attic 
under dire forebodings from my wife that 
it happened. For it was thusly, while 
investigating a pile of boxes situated in a 
long undisturbed corner, that I discovered 
the bottles. Antiquated bottles they were; 
mellow in their peaceful hibernation with 
thick coatings of dust. 

Envisioning a sweet rendezvous with 
cherished brew of Ohmar's squeezings, I 
deftly brushed away the dust. Alas, the 
bottles were devoid of the coveted spirits! 
In fact, the bottles, though of ancient 
vintage, were quite empty except for the 
insolently protruding gizzards of primi- 
tive electron tubes. Closer inspection re- 
vealed enumerations such as 21 1 E, 210 
and 250. 

Tempus fugit and shades of hades, 
how time flies! (In the manner of greased 
lightning, OM.) Shutting my eyes to black 
out the eerie illumination, sweet reminis- 

.- 

E would glow with double voltage on your 
0 
z - filaments.) Trembling with anticipation 

of a hot DX contact, I appraised the 

In 

- 

performance of the rig in the usual 

cence conveyed me, dream-like, to days 
of yore. Ah, sweet days of yore. . . 

In the wee small hours of a misty 
morning, I deposited the belle of the 
senior class on her doorstep and bestowed 
the usual prolonged kiss in the usual 
tender fashion. Then, not being overly- 
desirous of a QSO with her OM, I leaped 
into the waiting Essex. 

With effervescent gusto I coaxed the 
last rpm from the protesting connecting 
rods. Soon, I was home with my first and 
true love, the 80-meter Hartley with one 
21 1 E, three 210s and two 250s coordin- 
ating more-or-less in parallel. 

L 2 professional manner. 
0 - I pressed the key for a few brief 

moments. A 500-cycle roar of defiance 

g shattered the ether. The motor-generator 

N 
0 

I reached up and yanked the handle of 
the main switch. Fondly, I beheld the m 

m glowing filaments. (Brother, you too .- 

$ tugged in agony at the half-inch bolts .- 
which secured it to the four-by-four 
support, then resigned to i t s  torment by 
dropping speed. The lights in my room 

P dimmed by an amount deemed proper. 
13 
I I picked up a pair of binoculars and 

observed the light bulb in my neighbor's 
garage, some fifty yards due South. The 
intensity of its glow indicated healthy - 
antenna radiation. I released the key just 

(3 as the filament of one of the 250's 
became visible through the plate. Feeling 
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well rewarded for my efforts, I turned my 
attention to the receiver. 

The receiver, though completed only 
ten days previously and not completely 
de-bugged, had already revealed itself as a 
signal snatcher sui generis. It was, in fact, 
the reception of a VK from Australia that 
motivated the DX quest about to take 
place. 

fig. 1. Salient features of the transmitter. 
Abundant harmonic generation assured a re- 
sponse on some band. L1 is copper-tubing tank 
from a Hoyt  automatic water heater. Plate 
voltage was l Z O O V  on spaces. 1 0 0 0 V  on dots 
and 8 5 0 V  on dashes. 

The design, my own, consisted of a 
regenerative rf stage, regen detector in a 
reflex arrangement which re-squirted the 
signal back into the rf stage, which now 
functioned as an audio amplifier. This 
was followed by two stages of conven- 
tional audio amplification, or almost so. 

The slight departure from the "run of 
the mill" involved the use of Model T 
spark coils as inter-stage transformers. 
The tubes, chosen after much delibera- 
tion were 201As. 

I placed the 8000-ohm Baldwin 
phones over my noggin and turned on the 
receiver. It was, verily, full with the joy 
of life. As I advanced the various con- 
trols, a terrific fringe howl sallied forth 
from the cans and reverberated within my 
tortured head like a freight train stalled in 
a tunnel! Quickly, I jerked the phones off 
and backed down the regen controls, lest 
the OM burst into the shack with an R9 
lecture about the need of sleep for 
growing boys, etc. Swearing with R9 
fervor, albeit in hushed breath, I resolved 
to be more careful with those very, very 
critical knobs. 

Using the utmost caution to maintain 
regeneration just on the threshold of 
oscillation, I searched the endless kilo- 
cycles for a voice lost in the wilderness. It 
wasn't long in forthcoming. Somewhere 
in the depths of Boltzman's constant, all 
but buried in the crackle of shot noise, 
shot capacitors, themal agitation and 
ionized soldering paste, I heard i t .  . . yes 
I heard it, a weak CQ! 

Carefully, ever so carefully, I advanced 
the you-know-which controls. Now, a 
tiny bit more, a shadow here, an Ang- 
strom there. The results were no less than 
magical. The signal, except when fading 
obliterated i t  entirely, now was R3 in any 
ham's lingo. Only thing was, the fading 
was somehow mysteriously synchronized 
with the announcement of the station's 
identity. 

Carefully, ever so carefully, I trimmed 
the other controls with my left hand, 
while my right maintained vigilance with 
the detector regen control. Waiting in 
suspended animation for the final station 
identification, I arose from my chair. I 
leaned over the receiver to provide the 
nth degree of trimming by means of body 
capacity. A bead of perspiration dripped 
from my brow and landed dangerously 
close to the grid terminal of the detector 
tube. I blew the saline droplet away from 
the socket. 

Then it happened . . . I caught the call 
just before he signed off. It was none 
other than the VK recently logged! 
Shades of hades, could I work him? 

I laid the earphones on the operating 
table and promptly went to work with 
the home-spun bug. This was constructed 
from materials distinctly out of the 
ordinary, among which were the innards 
of a Pocket Ben, ignition breaker points 
and a segment of corset stave donated by 
the belle of the senior class. Between the 
bug and raucous note, I was certain my 
signals had that spark of personality 
needed to attract the attention of DX 
ops. 

For the first minute or so, my sending 
fist trembled and threatened to freeze. 
However, the bug gave unselfishly of its 



fig. 2. Schematic depicting general idea of the receiver. This set is regenerative to the nth degree; it 
should not be confused with workable schemes. 

dots and I soon regained poise. I settled 
down to a fifteen minute grind of three 
VK calls interspaced by two of my own. 

The dit-dahs were now oozing with the 
solid self confidence that I pounded into 
them. My enthusiasm mounted until I 
could scarcely contain myself. Finally, I 
repeated my call eleven times and cul- 
minated with a stately 'RK'! 

I climbed into the phones and listened. 
Amidst the playful electrons, I heard 
nothing, absolutely nothing. Ever so care- 
fully, I applied torque, one part physical, 
nine parts pyschic, to the detector regen- 
eration knob. The impending fringe howl 
was lurking in the infinitesimal depths of 
perception, intent upon springing out at 
me, tiger-like. Precariously but nonethe- 
less skillfully, I held it at bay. 

Within the innermost realm of con- 
sciouness, I became aware of minute 
fluctuations in the background noise hav- 
ing the characteristics of dots and dashes. 
I copied i t  mentally: "sure gld to wrk the 
West coast OM. Ur sig FB here in Mel- 
bourne. Pse give my report. . . " The 
signal faided out but I could sense he was 
signing over. 

I prepared to acknowledge his mes- 
sage. So intoxicated was I with the 
prospect of bettering my previous DX 
record by some seven thousand miles that 
I had to deliberately pause a few seconds 

Then, boom, like a bolt of lightning 
did the terrible catastrophe strike! The 
phones, still on my head, became the 
forerunners of the present day dynamic 
speaker. Unmerciful decibels assailed by 
burning ears. Between the jack-hammer 
thumps, the fringe howl lashed out with 
tongues of sonic flame. 

1 tore the phones from my head and 
threw them on the table. The thumps 
were saying, "VK3- de W6- tnx for fb 
rept. Ur coming in QSA 5, R6." "R6!  
Shades of hades," I muttered to myself, 
"All he has is  a superhet with no regener- 
ation and he has the gall to call a signal 
R 6  which I can just barely pick up." 

W6- resided in the high-falutin sec- 
tion of town because his OM was well 
heeled, the owner of a chain of shoe 
stores. W6 attended private school, 
owned a brand new Model A Ford and 
had a 5-kW rig full of store-bought 
components. What with all this, he now 
runs away with my DX station! 

So what? Did I begrudge his monied 
pop? Was I envious of his classy rig? Did 1 
resent his swiping my VK? Shades of 
hades, no. After all, i t  was I who was the 
steady of the belle of the senior class! But 
OM, that i s  another story al- 
together . . . anyhow she's mighty 
anxious that I get this attic cleaned up, 
pronto! 

before tickling the bug. ham radio 





improved selectivity 
for 

direct-conversion 
receivers 

The subject 

of these mods 

is the Ten-Tec R X l O  - 

however, 

they may be applied 

to any 

direct-conversion receiver 

with good results 

About fifty years have elapsed since radio 
amateurs replaced their one- and two- 
tube regenerative receivers with the super- 
heterodyne circuit. Progress has been 
spectacular. . . Or has it? 

I t  i s  now possible to build a receiver 
for the high-frequency bands that per- 
forms as well as or better than the 
superhet without the problems caused by 
i-f amplifiers, such as images and spurious 
oscillations. The improved circuit i s  based 
on the old synchrodyne detection 
method and is known as direct conver- 
sion. I t  has been described in earlier issues 
of ham radio. A direct-conversion 
receiver available commercially is the 
RX10." Reviews of the RX10 have 
appeared in ham radio and el~ewhere.~' 

To improve the selectivity of my 
RX10 I developed the front-end modifi- 
cations described here, which are adapt- 
able to other direct-conversion circuits as 

2 well. 
m 
co Selectivity is provided by a sharp audio 

filter preceding the audio amplifier and 
a- 
r the high Q of the input tank circuit. The 

high Q i s  developed by regeneration; ' when regeneration is removed selectivity 

Z' L will be about equal to that of a galena .- 
E crystal set. 

*Manufactured by Ten-Tec, Inc., Sevierville, 
5 Tenn. 37862. 



Fig. 1 shows five diode-detector cir- E. Same as D, but with extremely low 

cuits and their respective selectivity L/C ratio. 
curves: 

A. Crystal or tube detector with no As shown in fig. 1, the culprit i s  

tuned circuit. dimension A, which is the portion of the 

AMPLIFIER -A_- --I-- A 

fig. 1. Five diode-detector circuits and their respective selectivity curves. Circuits C. D and E are 
direct-conversion types. Bias and audio filters have been omitted for clarity. 

B. Same as A with added tank circuit. response curve that levels off and con- 
tinues indefinitely above and below foe C. Same as I3 with injected local-oscil- 
the frequency of interest. lator voltage. 

Loose coupling, as in fig. ID, will 
D. Same as C with very loose coupling decrease dimension A almost to zero; but 
to  the antenna. most of the signal is lost. An audio 



system with extremely high gain will be which can otherwise defeat the purpose 
needed to restore the signal. of the circuit. 

RXlO modifications 
All my experiments were made with 

the Ten-Tec RX10 receiver. The front 
The circuit of fig. 1E seemed to be the end was modified according to fig. 2, a 

solution to the selectivity problem. The partial schematic of the unit. The value of 

fig. 2. Modified front end of the RX-10. L 1  is 2 turns no. 12  solid copper wire. 5/8-inch diameter; 
C1 is 1400 pF,  4400 p F  and 13500 p F  for 14, 7 and 3.8 MHz. respectively. C R l  is any h f  or vhf 
diode or a transistor E-B or C-B junction chosen for minimum noise (varies to 10 dB among units 
with the same I N  or 2 N  prefix.) 

tank coil was made with two turns of 
heavy wire, and the tap for the antenna 
was % inch from the ground end. All 
signals below fo  are returned to ground, 
and all signals above fo are blocked by the 
enormous value of C1 (13,500 pF for 80 
meters). C1 consists of several silver micas 
in parallel to reduce lead inductance, 

"Sir, are you aware that you are interfering 
with television reception in this area?" 

L1 is a compromise; it's too large for 20 
meters and too small for 80 meters. One 
turn for L1 and 2,400 pF for C1 would 
be better for the 20-meter band. 

conclusion 
The selectivity of a tuned circuit is a 

function of its 0, the ratio of reactance 
to resistance at the resonant frequency. 
The excellent selectivity of  the modified 
RXlO front end is due to the high Q 
obtained by decreasing the L/C ratio and 
by decreasing circuit resistance with 
large-diameter wire in the tank coil. 

Perhaps we've been on the wrong track 
by climbing the vertical wall of the 
superhet for 50 years. Maybe we should 
go back and see if there's a path, or 
freeway, around that wall. 
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digital station accessory 

Concluding 

construction details, 

including the 

input amplifier, 

and counting circuits 

for direct 

frequency read-out 

of your receiver 

or transmitter 

My first counter, fortunately, used the 
relatively slow Fairchild DTL 9093 dual 
flip-flops. Two of these and a gate can 
divide by ten, with no input circuitry, 
from low audio rates up to 2.2 MHz. For 
many digital dial read-out purposes, how- 
ever, these will not do for the first decade 
or so. Higher-speed TTL units are com- 
parable in price, but take more care in 
driving the first FF to make them toggle 
(and produce a divided output). 

Later, the decade dividers became 
available at reasonable prices. The ones 
tried here - the Sylvania SM90 which has 
no counter outputs and the 7490 made 
by Texas Instruments, National Semi- 
conductor, Philco, Motorola and 
others - all toggled directly at low audio 
rates as well as at rf. In normal use these 
are up-counters; although with decimal 
read-outs like the Nixie, down-counting 
can be arranged by inverting the wiring. 

Data sheets indicate a maximum fre- 
quency of 10 MHz, minimum, and 18 
MHz, typical, for the 7490. My tests 
showed that some ICs toggled to a maxi- 
mum of 30 to 41 MHz without an input 
amplifier, and much higher with certain 
amplifier circuits. Care must be taken to 
bypass the plus V,, to prevent spikes 
from causing a miscount which can occur 
when noise or hum is present. Some types 
of input circuitry require relatively high 
input at low audio frequencies. Careful 
design of input circuitry for proper wave 
shape and signal level may be required to 
toggle the ICs from low audio frequencies 
up to extreme frequencies. 

For most purposes a selected 
SN7490N decade can start the count 
string, following a satisfactory count gate. 
Tests on the low-cost SN7400N quad- 
ruple two-input gates indicated that a few 
operated above 110 MHz. One high-speed 
SN74HOON went to 45 MHz. 

The JK flip-flops, such as the Sylvania 
SF7473N, were somewhat variable when 
tested on audio and rf. Several went to 33 



or 34 MHz, but others did not. Therefore, 
i f  one of these units i s  used in the first 
counting position, selection i s  desirable. 

F u l l y  programmable up l down  
counters can be preset readily to start at 
any number so that division can be by 
any number. Most interest has been in 
decade operation, such as is provided by 
the SN74192N synchronous, program- 
mable upldown decade counter. lnput 
clock frequency typically can be 32 MHz. 
Power dissipation is  greater than the 7490 
decade counter. 

The 74192, when used as the initial 
count FF, requires a count gate. Note 
that down-counters may be needed in 
only some decades. That is, i f  a receiver 
dial reads only to 0.1 kHz, and a one- 
second counting gate is used, the units 
and tens decade counters can be 7490 
up-counters because they do not affect 
the read-out. Furthermore, the MHz 
counter also can use 7490 up-counters if 
they do not affect the read-out. 

fier can be very strict if the digital station 
accessory is to  be used for many pur- 
poses. It should be possible to  obtain 
suitable drive for the first count IC, U16, 
with any input from about a tenth of a 
volt, to 25 volts or more. The impedance 
should be high so i t  does not significantly 
disturb the circuit to which it is attached. 
It should require no tuning or adjust- 
ment; it should respond to frequencies 
from below five hertz up to 50 MHz or 
so. Also, i t  should drive the first count IC 
reliably. 

Although the 7490 decades will re- 
spond over such a frequency range, it is 
not always convenient to connect the IC 
directly to  the circuit. This has resulted in 
a great deal of experimentation, and some 
of the more difficult problems were 
solved while resting in the middle of the 
night! 

The basic circuit started with the 
seven-transistor amplifier used in the new 
80-MHz Heath SM-105A counter. This 

fig. 1. lnput amplifier. See 
text regarding bypass of R9 
and variations in resistor 

CZ 
values. 4 1  is Heath (TI) 
417-25 1 at 52.25; 4 2  is Heath 
41 7-260. 80c; 4 3  i s  Heath 
417-1 25, 6%. Noise genera- 
tion somewhere ahead of Ql's 
input gate was minimized by 
connacting 30 pF from final 
output to ground. 

Dc wired information from a band- 
switch can be provided to the megahertz 
read-outs without any counter, latch or 
decoderldriver for MHz information. Of 
course, this works best on amateur band 
equipment, but MHz read-out probably 
would be eliminated on all-wave receivers 
where 30 switch positions may not be 
tolerated anyhow. To clarify this, note 
that the down-count is a frequency divi- 
sion just like an up-count. The only 
difference i s  the direction of the BCD 
count going to the read-out display. 

input amplifier 

circuit was found to be sensitive as to 
selection of voltage, components and part 
values. The subst i tut ion of the 
2N5485/MPS107 jfet, an inexpensive 
plastic device, proved to be subject to 
problems. Some of these problems did 
not affect another amplifier of similar 
design which used the metal-cased 
SFC2912 (Heath 417-251, $2.251, the 
case of which can be grounded. Some- 
what improved performance may be ob- 
tained by further variation of resistor 
values from those shown in fig. I ,  but the 
values shown do work. 

Using a large output-coupling capaci- 
The requirements for the input ampli- tor, and a variable sink resistor across the 
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fig. 2. Flow chart for counter ICs. Circle are plugs. 

following IC, this amplifier successfully 
drove a selected 7490 FF to 65 MHz. 
When the capacitor and a fixed sink 
resistor were installed permanently with 
shortened leads, there was some sacrifice 
in performance, but results were still 
adequate. The first IC, the A section of a 
TC7490E,* followed by a 74H00 gate, 
toggled accurately to 52 MHz when R9 in 
the amplifier was by-passed with several 
microfarads. A Philco 7490 counted to 
34 MHz. 

A 15-pF capacitor temporarily in- 
stalled across R9 increased amplifier out- 
put and produced a square wave. How- 
ever, when the leads were shortened and 
the fixed resistor substituted, the capaci- 
tor was omitted to prevent possible injec- 
tion of noise which might result in 
miscounting; later, I found that toggling 
of the first IC on audio frequencies was 

'Available from Solid State Sales, Box 74, 
Sorne~ille, Massachusetts 02143. 

being affected by spikes on the 5-volt 
power supply line. No further attempt 
was made to readjust the value of R16, 
the IC input sink resistor, for maximum 
frequency; counting from below 4 hertz 
up to nearly 50 MHz seemed adequate. 

The input amplifier occupies about 
one square inch of the upper rear corner 
of the IT-board, and does not interfere 
with the mounting of the DIP ICs on that 
portion of the board which carries the 
V,, and ground busses. Also, i t leaves 
space for the end-mounting of steering 
diodes for multiple programs for the 
upldown counters. The top edge buss had 
been opened for use as a plus 12-volt V,, 
buss for the input amplifier (connected to 
Plug-Y). The remainder of the edge buss 
remains at ground potential, plug-2. 

count chain 
Vector sockets were provided for the 

count gate, U61A, and the first two 
count ICs, U16 and U17, shown in the 
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block diagram, fig. 2. These facilitate 
testing individual ICs and selecting the 
most satisfactory one for these critical 
positions. 

Ordinarily, the input signal passes first 
through a count gate which controls the 
time during which the count is made, and 
the output drives the first FF. However, 
this resulted in some limitations (later 
found to be associated with noise spikes 
on the power supply) which were readily 
overcome by an unusual course. The A 
section of a selected 7490 decade up- 
counting divider, U16, was driven directly 
by the amplifier; this was followed by the 
count gate U61A which drove the BCD 
section of the 7490 (see fig. 3). This odd 
arrangement allows the A section to 
continue to count; the effect on the 
read-out is eliminated by tying the U18 
latch input to V,. or ground, whichever 
tends to correct the normal one-count 
error due to the relative phase of the 
time-base gating and input wave. A t  most, 
it will produce an error on one hertz in 
the count. 

I f  part of the same gate is used for 
coincidence-gating, such as was done in 
U61D, there will be some interaction in 
the outputs of all gates in the same IC, 
even when V,, is adequately by-passed to 
ground. Although this possibility should 
be kept in mind it did not cause any 
trouble in my unit. 

Following the A section of U16, up 
and down gates U61B and C were in- 
stalled for later use with the 74192 
upldown counters. I f  7490s are used 
these gates should be omitted. 

The 7490 up-counting decade FFs 
may be used for U17, U22, U23, U24 and 
U25. These will be satisfactory for 
normal counting functions and for count- 
i ng the  synthesized operating fre- 
quency." 

The outputs of the counting decades 
are connected to the numbered D inputs 
of their respective 7475 memory latches, 
U20, U21, U26 through U29, U53 and 
U54. For use with MSD047 or SN7447N 
decoderldrivers and Minitron read-outs, 
the latch 0 outputs are wired to  the 
decoderldrivers on the read-out board. 

Note that the V,, switching scheme 
permits wiring the count latches on the 
IC-board to the AND gates which control 
clock information (but capacitors must 
be installed across V,, switching contacts 
to  keep the clock from advancing). Note 
that the final two decades are on the 
read-out board. The last of  these is a dual 
JK FF which is adequate for a count of 
four; it repeats if the frequency is 40 
MHz or above. 

The general wiring of the 7490 ICs is 
much the same as described last month, 
except that it i s  necessary to reset all of 
the count decades after the end of the 



count and after the transfer pulse, to 
display the count, and be ready for the 
next period. This means that there never 
i s  a grounded R, reset input in the count 
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fig. 4. Pulses from resolution input. through 
divider U20 and U21, and selection of coinci- 
dence gating to generate the necessary pulses. 

chain. However, one R9 input on each IC 
should be grounded. 

gating 
The gating system follows the general 

plan described by Kenneth Macleish, 
W7TX.2 However, there are many ways 
to accomplish this. 

By charting the divide-by-two and 
divide-by-three square waves at the end of 
the time-base chain, fig. 4, it is easy to 
select gating inputs that will provide a 
one-second count period (or decimal frac- 
tion). After this, there must be a short 
off-period containing a transfer (memory 
latch) pulse and a reset pulse. For 74192 
upldown counters, there also must be a 
load pulse which transfers the pro- 
grammed frequency correction into a 
presetting of the 74192 counters from 
information at their data inputs. These 
pulses can be produced simply by co- 
incidence gating. Connecting the gates to 
the correct square-wave output produces 
the desired pulses at the right times. 

Although this method is widely used 
there may be a small error in having reset 
pulses begin or end with the finish or 
start of the count period. This is  because 

the propagation time through an IC may 
not be the same as the time required for 
resetting it. Therefore, the positioning of 
these pulses in the noncounting period 
has been selected different1 y. 

Also, the divide-by-twelve SN7493N, 
used by W7TX as a final time-base 
divider, was replaced by two 7473 dual 
JK flip-flops. One of these could have 
been the 16-pin SN7476N. which is avail- 
able at surplus prices. This has a common 
clock for the two FFs so, generally, it 
may be used where that i s  satisfactory, 
including the divide-by-three circuits in 
the time and clock sections. The 7476 is 
provided with separate clear and preset 
pins which are useful for counting days 
and months which start with "1". 

Fig. 4 shows the pulses in the final 
time-base divider, using the two 7473s. 
The entire gating schematic i s  in fig. 5. 
Note that the 0 and not-Q outputs are 
useful to avoid the requirement of a 
reversing NAND gate. 

The load function in the 74192 up1 
down counters must be eliminated, or the 
load data be zero, in every case for 
unprogrammed counting of some un- 
known frequency. This can be done in 
several ways, including running the load 
signal out to a switch and back again. Fig. 
7 includes gate U60D, otherwise unused, 
which can be used with another NAND 
gate (or both can be replaced with one 
AND gate) to give one-wire control over 
a program loaded into the upldown 
counters. 

Some resets, such as that for the 
7473s. go to ground to reset. Others, like 
the 7490 and 74102, must go to a logic 
high. Because there is  a fan-out limit of 
eight to ten in DTL and TTL gates, the 
reset signal for the 7473s i s  wired out to 
other boards on plug-D. NAND gates 
U62C, U70C and U80A invert the reset 
signal on those boards as necessary for 
7490 and 741 92 ICs. 

Each memory latch presents a load of 
four FFs to the transfer pulse. Thus, only 
two 7475s are being driven by one gate 
section. An inverted transfer pulse is 
wired out to other boards, then inverted 
by NAND gates U62D, U70D and U80B. 



fig. 5. Detailed flow chart from resolution to generation of pulses, with pin designations. See fig. 7 
for single-line load control using two NAND gates or one AND gate. 

Three "resolutions" are provided at 
plugs 12, 13 and 14. The one-second 
gating counts units of hertz; the one- 
tenth-second gating counts tens of hertz; 
and the one-hundredth-second period 
produces hundreds of hertz. For some 
fast-tuning applications the shorter count 
periods are useful. Also, during CW and 
RTTY keying, the short periods will 
occasionally produce a stable read-out, 
while others will be short-counted due to 
keying during the gate-open time. This 
occurs in the "signal mode" of the 
synthesis method, but not in the vfo 
count method that will be described later. 

When up/down counting is used with 
the loading of a correction, it would be 
complicated to change the programmed 
loading for more than one counting 
period. Therefore, only one resolution is 
suggested: Whenever the switches inject a 

programmed correction which is satis- 
factory to the operator. 

The different pulses can be seen on a 
scope but it i s  somewhat of a problem to 
identify where each one occurs in the 
non-counting period. In case of trouble, 
try disconnecting one source of these 
pulses and study what happens. When the 
coincidence gating plan is  worked out and 
followed, however, everything turns out 
right. Nevertheless, keep in mind that a 
reset pulse before a transfer pulse will 
give a read-out of exactly nothing. A reset 
pulse after a load pulse in the 74192 will 
clear the load. This could be useful in 
preventing the loading function, if pro- 
perly planned. 

testing 

I t  i s  possible to feed the input ampli- 
fier with 60 Hz from the ac line, an audio 



oscillator, a grid-dip oscillator or a tap 
from the timing chain to test the count 
chain. A scope together with ac and dc 
inputs to meters can also be used. The dc 
assumes a medium value except that it is 
lower in the D output of decades due to 
the duty cycle in the divide-by-five section. 
The scope distinguishes between true 
stable counting and added noise counts. A 
low-C probe for the scope and an rf probe 
for the meter are necessary a t  high 
frequencies. However, the scope can 
often be put at the end of a decade or 
two to show what is going on a t  high rf 
inputs. Above 20 MHz of so, there does 
not seem to be much of a square wave 
anywhere. 

digital dials 
W7TX has covered the method of 

synthesizing the original transmitting or 
receiving frequency by heterodyne 
mixers. In this method, the three frequen- 
cies in the Collins S-Line are mixed in a 
manner that results in up-counting the 
synthesized operating frequency itself. 

In general, this method is  accurate, 
although you can expect one small differ- 
ence: When in the transceive mode, the 
transmitter is on a slightly different fre- 
quency if the bfo i s  not on the same 
frequency in the two units - due either 
to the receiver's variable bfo or to the 
fact that the two bfo crystals may not be 
on exactly the same frequency. This 
would show up if the counter were 
switched from the receiver to the trans- 
mitter. 

In some types of reception, the count 
accuracy depends upon zero beat. This is 
satisfactory with ssb, but involves some 
possible error on CW unless some means 
of limiting the error is employed. In 
correspondence W7TX pointed out that 
sufficient bfo signal leaks into the i-f so a 
scope on the i-f output would indicate 
when there i s  zero beat between the 
signal and the bfo. Also, the "signal 
mode" by which the i-f signal itself i s  
counted, rather than the bfo, i s  often 
preferred by the user. 

When the signal i s  keyed, the counting 
in the signal mode may be a longer period 

than the dashes, thus giving many short 
counts unless the key is held down. This 
happens particularly in the high resolu- 
tion (long counting period). On the other 
hand, while the read-out will often stand 
still in the lowest resolution (short count- 
ing periods) the decimal point then is 
moved over so that the frequency is  not 
measured as accurately. 

If an oscillator, such as the exciter's 
CW calibrator, is placed in zero beat with 
the signal, or to one side of frequency- 
shift keying, accurate information on 
frequency and shift can be obtained. 

Somewhat more design work may be 
required for using the synthesis method 
in some receivers3 such as those where 
the heterodyning process changes on dif- 
ferent bands. In some others. such as the 
R a ~ a l , ~  i t  may prove to be almost impos- 
sible to filter the resultant desired fre- 
quency from all its components. 

I t  has been mentioned in the Motorola 
application note that the MC1496 and 
pA796 double-balanced mixers can oper- 
ate as frequency doublers by introducing 
the same signal at both input ports. Such 
a device might provide a convenient way 
to multiply oscillator frequencies to 
separate several receiver or exciter oscil- 
lators. 

The CA3001 amplifiers are covered by 
an RCA data sheet, File No. 122, and an 
application note, ICAN-5038. Although 
many of the circuits shown require a 
negative as well as a positive power 
supply, the small negative current can 
frequently be obtained from the same 
power supply. 

The cost of the CA3001 is higher than 
that of the MC1550. The CA3001 differs 
from several competing types due to the 
incorporation of emitter-followers. These 
permit cascading stages with similar con- 
nections. Useful gain can be obtained 
beyond 30 MHz although the design goal 
was 20 MHz in a broadband amplifier. 

Tests of the low-cost MC1550 pro- 
vided negative gain when I attempted to 
cascade two of them. Motorola Applica- 
tion Note AN-299 discusses this, and 
proposes that the second of a two-stage 
video amplifier be operated as a com- 
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fig. 6. Method for using serial up/down counters. type 74192. 

mon-collector, common-base amplif ier. 
This permits direct capacitive coupling 
between stages. 

Both of these devices can provide 
symmetrical limiting, thus tending to 
square up the waveform when the low 
input requirements are exceeded slightly. 

Another matter should be kept in 
mind when recreating the original oper- 
ating frequency. The recreated original 
frequency should not create interference 
to the receiver. Also, the transmitter 
output should not cause troubles in the 
counter. 

In  arranging the switching in the sta- 
tion digital accessory, provision was made 
for use of the synthesis method, and also 
for putting a vfo signal through a tuned 
circuit and separate amplifier before con- 
necting i t  to the counter input amplifier. 
In  practice, however, the Racal and 
Collins receivers produced adequate volt- 
age directly at the counter amplifier 
without the use of a tuned circuit or 
special amplifier. However, such an ampli- 
fier should increase the isolation between 
the receiver and the counter, which 
would be desirable. 

counter." Like the 7490 decade, i t  takes 
a plus voltage to reset. It has two inputs 
and outputs, one input to be driven while 
the other is held at a logic high. I t  has 
four binary-coded decimal inputs for pre- 
setting when a load terminal receives a 
logic low pulse. These BCD inputs, when 
not connected, will assume a logic high, 
so they must be grounded if a load pulse 
is not to transfer the BCD inputs to the 
internal decade counter. It i s  shown in 
fig. 6. As stated, the up/down counter 
actually is a frequency divider like the 
7490 and programs always go high, but 
only the BCD read-out is down-counting. 

The digital accessory, as now built, 
continues to use the A section of a 7490 
before the count gate, to  obtain suitable 
performance, followed by the BCD 
section (see fig. 3). This means that the 
units read-out will actually be up- 
counted, never down-counted. However, 
i f  the units figure is  required, all is not 
lost. It is necessary only to subtract it 
from zero for the actual frequency. For 
example, say that a frequency shows as 
14,200.794. Subtract the ending 4 from 
790, and the actual frequency i s  
14,200.786. This is subject to the plus or 

up/down counting minus one-count error of the count gating 
One goal for the digital station acces- and the A section of the first decade. 

sory was to provide for a direct vfo count Also, only five up/down counters are 
with programmed frequency corrections. 
In that way, the dial of essentially any 'Although not advertised at a comparable 

price, the oneline-input and upldown control i s  receiver or exciter can be replaced with a available in the SN74190N. The programmable 
digital electronic counter. One means to ~ ~ 7 4 1 9 6 ~  decade i s  useful, but it is an 
do this is with the 74192 up/down up-counter only. 



Q 
8 D 

GAIE U62A 
PIN 6 

fig. 7. (A) Proposed method of single-line control of UP and down count, with automatic elimination 
of load Pulse for up-counting, if desired. Note that U60D can be fed from a switch as a single-line 
control. (6)  Method of forcing gate inputs high if they do not assume a high level. (C) Method of 
using a switch on positive instead of negative power if desired for switching convenience. 

used. One reason is  that it i s  not usually 
feasible to count the megahertz in vfo 
counters, although arrangements could be 
made for a dc-switched display of mega- 
hertz. The carry from the sixth read-out 
to the seventh and eighth, therefore, will 
be up-counted. It is convenient to cut 
them off. 

Ordinarily, the seventh decade could 
be driven by the D output from the last 
up/down counter. However, if it is driven 
from the carry output of the upldown 
counter, then the seventh and eighth 
read-outs will operate only on up-count- 
ing, but not on down-counting, which is 
desirable. This fits the specific application 
for the Racal receiver, and may f i t  others 
as well because the vfo itself does not 
indicate the band involved. 

When tapping signals from the receiver 
oscillator or mixer, take care to avoid 
noise, birdies or transmitter pickup on 
the lead. RG-62AlU coax has been recom- 
mended for i t s  lower capacitance than 
RG-58B and RG-174. For testing pur- 
poses, a Vector Voltage and Current Test 
Adapter can be inserted under the desired 
tube. I t  permits attaching a resistor in 
series with the coaxial cable. The resistor 
frequently can be as large as 5k to 7k. 
The coax feeds the counter's input arnpli- 
fier through a selector switch. Should the 

signal not be sufficient, presumably a 
CA3001 or MC1550 IC video amplifier, 
possibly with a tuned circuit, could be 
inserted. 

I f  the one-second display is  not too far 
behind the tuning dial rotation rate, it i s  
the most satisfactory resolution. Next 
would be the 10-Hz resolution, producing 
a one-tenth second count; this takes one 
less upldown counter, but removes all 
doubt as to the nearness of the indicated 
frequency to the 0.1-kHz read-out. In any 
event, you may make switching pro- 
visions to remove V,, or ground from the 
decoder/drivers and read-outs beyond the 
effective count digits for the application 
involved, should they show up and be 
disturbing to the accurate reading of the 
dial. 

Usually there are several ways to do 
the switching and control. The upldown 
counters must have plus V,, on the 
unused up or down input. One way to do 
this is to have two gates, one for up-input 
and one for down-input, so arranged that 
a ground on the control-line second input 
of a gate will make that one's output go 
high (see fig. 3). This requires two control 
lines and, sometimes, more than mini- 
mum switch facilities. 

A single control line, either for V,, or 
ground, probably can be devised. One 
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fig. 8. Block diagram of the Racal RA-17C. 

way is  to place a NAND inverting gate 
between the second inputs of the two up 
and down counting gates as shown in fig. 
7. If a gate input does not assume an 
adequate positive potential when left 
open, a 10k resistor can be provided so 
that one control line can handle either 
ground or VCC to switch between up and 
down counting. One of these may permit 
using the same switch contacts as already 
are serving another purpose, such as 
changing the programmed loading for 
several bands. 

At my station only up-counting is  
required when not using a programmed 
error correction, and only down-counting 
when loading a program. These are suit- 
able for Collins equipment (which can be 
through a mixing unit) and the Racal (on 
a direct vfo down-count). The elimination 
of the loading pulse can be accomplished 
automatically with a suitable AND gate in 
series with it, or two NAND gates which 
will reverse twice. 

There are other ways of applying a 
gate to minimize the number of control 
lines and switch poles. One way is  to use 
a 4-input load gate at U63B. Another is 
shown in fig. 7. 

I t  i s  convenient to use the AND gate 
or some left-over NAND gates to cut off 
any one of the coincidence gate inputs to 
U63B that select the position of the load 
pulse. One consideration is to feed only a 

logic low to a following NAND gate to 
cut it off - a logic high will wash out the 
input pulses and feed the following gate 
with a logic high so it is  not cut off. 

programming 

Let's say that we wish to down-count 
a vfo, and to have the counting start at a 
programmed frequency which will correct 
for all other oscillators and errors in the 
receiver. This is not difficult. 

After a long warm-up, set the receiver 
dial exactly in zero beat at the zero end 
of the dial, with WWV or a harmonic of 
the digital station accessory's crystal cali- 
brator after careful adjustment to WWV. 
Then, in the up-count position, determine 
the reading. This becomes the amount to 
preset into the up/down counters. Each 
digit should be converted to its binary 
equivalent, and the ABCD inputs of the 
74192 ICs grounded except where they 
are to be at a logic high as required for 
the binary equivalent for that digit. Do 
this for each digit. 

Example: The Racal receiver covers 
the entire 30-MHz range, with or without 
a tuned input circuit, and beats it with an 
unstabilized oscillator in the 40 to 70 
MHz range. This vfo also feeds a mixer 
which mixes harmonics of a 1-MHz 
crystal, passes the mixed result through a 
37.5-MHz band-pass amplifier and back 
to the signal stream. There, a mixer 



preceeded by a 40-MHz bandpass filter 
mixes the 37.5-MHz signal to produce a 
2- to 3-MHz second i-f (see fig. 8). 

Since the unstabilized oscillator is in- 
jected and removed ( a t  another harmonic 
of the 1-MHz crystal) the second i-f 
signals have crystal accuracy. At this 
point, a 2.1- to 3.1-MHz vfo tunes the 
signal, and i s  counted, before it produces 
a 100-kHz IF. This, in the RA-17C a t  
least. i s  mixed with an 82-kHz oscillator 
fitted with a fine-tuning dial, passes 
through L/C sideband filters in the 
18-kHz range and is detected. 

The thing to remember here is that the 
2.1- to 3.1-MHz vfo covers a ?-MHz band 
and contains an error of a t  least the 
100-kHz of the following i-f. 

Set the dial at zero (vfo output, 3.1 
MHz). Using one-second gating, count the 
vfo frequency. We can discard the mega- 
hertz figure because it will be beyond the 
first six digits and will not appear on the 
display, but we must program the 
100,000-Hz i-f error and any other little 
errors lying around. This is done quite 
simply - by grounding every ABCD data 
input to the up/down counters except the 
A input to the sixth decade (fifth up/ 
down counter in this case). This means 
that the six digits after a reset and load 
will read 100,000 before counting. 

Now, for one second, this is down- 
counted (disregarding the 3 MHz which 
will not show), and the 3.1 MHz signal 
reduces the 6-digit reading to 000,000 
Hz. This is what we want. 

At the 2.1 MHz end of the dial the 
down-counting would fall 1 MHz short 
and leave it at 1,000,000 Hz. But, again, 
the 1 MHz is not indicated. All fre- 
quencies between the vfo ends are shown 
to the Hertz. 

I f  the vfo to be counted has an 
increasing output frequency with i t s  dial 
settings, then a slightly different proce- 
dure is used. Loading the program results 
in the same upward indication. But, we 
need a program below zero, for upcount- 
ing.  heref fore, turn the vfo to the low- 
frequency end of the dial, set it carefully 
to zero beat with WWV or a calibrator 
harmonic, and count the frequency. This 

count must be subtracted from zero, and 
the result wired into the program. 

Again, let's take an example based 
on a fictitious reversal of the Racal dial 
used in the down-count example above. 
Assume that zero frequency produces a 
2.1-MHz vfo output, while the 1000-kHz 
higher end of the dial produces a 3.1-MHz 
output. Assume that the count at the low 
end is  actually 2100 kHz. Here again, it 
would be desirable not to indicate mega- 
hertz through counting spill-over into the 
seventh and eighth decades. So, we have 
100,000 to program. We subtract this 
from zero; the answer is 900,000 (to six 
figures). In the sixth count decade - in 
this case the fifth upldown counter - the 
A and D inputs should be left open or 
connected to a logic high, and all other 
inputs should be grounded. 

Let's examine the results. The oscil- 
lator is a t  2.1 MHz, so it starts up-count- 
ing at 900,000. The first 100,000 Hz 
brings it to an even 1 MHz, and the next 
2 MHz brings it to a total of 3 MHz. But 
we decided not to indicate the MHz 
reading by a counting means, so the 
read-out is 000,000 Hz. Similarly, at the 
high-frequency end, the 900,000 pro- 
grammed figure is  raised by 3.1 MHz to a 
total of 4 MHz, and again it reads 
000,000 Hz, inasmuch as we do not 
indicate the 4 MHz. 

The Racal's fine-tuning control on the 
stable 82-kHz oscillator makes it possible 
to use the 100,000 program in every case, 
and then to adjust the zero setting on 
WWV with the fine tuning, which holds 
for every band. 

To avoid errors due to the Racal's 
1-MHz crystal being slightly off frequency, 
remove the 1-MHz crystal and feed the 
oscillator with 1-MHz obtained from the 
counter's 1-MHz test output, plug 5 of 
the input and time-base board as shown in 
fig. 2, last month. 

Soldering does the job when only one 
band is  to be programmed (30 bands 
in the Racal). In many receivers, however, 
five or more bands, involving different 
errors, may be present. 

The bandswitch on the digital station 
accessory can be set to the same band as 



table 1. Plug assignments common to two or 
more boards. 

plug 
D 

E/J 
K 

L 
M 

NPRS 
T U V W  
v 
4/7 
8/11 
12/15 
16/19 
20 
2 1 
22 

to 
RO-C-IT 
reserved 
B53e 
all 
RO-C 
IT-RO 
IT-RO 
power 
RO-C 
RO-C 
RO-C 
RO-C 
I T-C 
IT-C 
I T-C 

purp- 
reset 7473  
program 
program 
transfer invert 
count in/out 

tens BCD 
units BCD 
+12 vcc 
100k BCD 
10k BCD 
1k BCD 
100-Hz BCD 
load 74192  
carry/uP 
borrow/down 

the receiver or transceiver. This switch 
can provide a pole for selection of up or 
down counting, provision of the load 
pulse and selection of the correct pro- 
gram for the band. Instead of soldering 
the programmed inputs in place, all pro- 
grams should be counted for several 
bands, and written down. Then, convert 
these to binary-coded decimal for each 
digit. Add the values of the A, B, C and D 
outputs (1, 2, 4 and 8 )  to convert. 

If all bands require a particular input 
pin to be at a logic high, that pin is left 
open. If all bands require a particular data 
input to be at a logic low, the pin must be 
grounded. But many inputs will have to 
be high on some bands, and low on 
others. For those bands on which a 
specific input must be grounded, this can 
be done through a steering diode (they 
can be mounted perpendicular to the 
Plugbord in nearby unused holes) for 
each affected band, with anode to the pin 
and cathode to the bandswitch contact. 
Then, when the bandswitch is turned to a 
particular band, it will ground all diodes 
connected to that contact. 

For a particular five-band equipment, 
as many as four diodes (such as surplus 
silicon small-signal diodes) may be neces- 
sary to connect a particular input pin to 
the switch contacts for several bands. In 
the equipment described, with five up/ 
down counters, each with four inputs, as 
many as fifteen diodes could connect to a 
single band-switch contact. On the aver- 

age, however, somewhat less than half of 
this number may be necessary for the 
required programs. Five board plugs, E 
through J, have been reserved to ground 
the program input pins. 

If the same bandswitch contacts are to 
be used for grounding some other circuit, 
such as upldown control, a steering diode 
may be required in this additional line to 
prevent the assumed logic high on the 
input pins from affecting others. 

For ultimate cycle-accuracy, much of 
the above depends upon determination of 
zero beat. Sometimes, particularly with 
high-fidelity earphones or a loudspeaker, 
this can be done by ear. W3FOJ has 
described how to use a scope to show 
zero beat when connected to the i-f.' 
Another way is  to use a separate audio 
oscillator, and adjust WWV and the vfo 
under test to the same audio beat, and 
then correct for the indicated offset 
oscillator frequency. A source of this 
audio signal is the I-kHz output from the 
t i  me-base chain of ICs, preferably 
through a stopping capacitor or high 
value resistance. When WWV or any other 
signal is in phase with this I-kHz signal on 
the scope, the vfo is  exactly 1 kHz off 
zero beat, and the read-out can be cor- 
rected mentally. 

wiring 

The time-base wiring was described 
last month. The remaining wiring for the 
input amplifier, resolution, gating, con- 
trol and count decades can follow the 
accompanying figures and tables. These 
are based upon separate upldown con- 
trols, and taking the load-pulse control 
line out to a switch. Methods of reducing 
the plug and switch requirements for 
these have already been discussed. Addi- 
table 2. Additional plug assignments far  the 

Input and time-base board. 

purpose 
1 kHz 
100 HZ 
10 H z  
resolution 
up count 
down count 
rf in 
load control 



table 3. Additional plug assignments for the 
read-out board. 

plug to purpose 
X RS2b decimal U32 
2 1 RS2c decimal U33 
22 RS2d decimal U34 

tional plug assignments are given in tables 
1.2and 3. 

Connect all Vcc pins to the Vcc 
supply. Bring a NAND gate input, if 
unused, to Vcc. Bring all ground pins to 
the ground bus. In the final divider and 
the gating, follow fig. 5. Proceed with 
the detailed board connections listed 
in table 4 for the input and time-base 
board. Note that +5-V buss for both 
plug-A and plug-B, on each side of the 
broken foil, must be connected to their 
proper plugs. 

The count-board connections are 
given in table 5. Make similar connections 
from decade dividers to memory latches 
in each decade. The latch outputs can be 
connected more easily to the AND gates 
from the timer FFs than directly to the 
indicated plugs. However, there are three 
places where there is no time output from 
the time FFs to the plugs due to minutes 
and hours being less than 100. With 
counters being fed Vcc through plug-A 
only when counting, and the AND gates 
receiving +5V from plug-W only when 
time is displayed, the outputs can operate 
in parallel as indicated. 

The read-out board connections 
appear in table 6. Connections for elimin- 
ating leading-edge zeros have been dis- 
cussed; other connections involving the 
decoderldrivers and the read-out units are 
the same for each digit. Note, however, 
that the two unused inputs to the final 
memory latch should be grounded (or the 
same inputs to the decoderldrivers should 
be grounded) to prevent arbitrary activa- 
tion of the final read-out above the digit 
3. I t  will be recalled that plug-B is  used 
for +5 volts to the middle four digits for 
use as a digital clock, and the two digits 
at each end receive their +5 volts from 
plug-A. 

Switch wiring, using a new 4-pole, 
1 I-position bandswitch for controlling 

band, upldown count, loading and load 
pulse is tabulated in table 7. No specific 
assignments are given as yet to the plugs 
for the mixer board, which has not yet 
been wired and tested with the shielded 
Weeductors and the MC1550 amplifier. 
Should anything of unusual interest 
develop in i t s  construction, supple- 
mentary material will be published in 
ham radio. 

To minimize the chance for switching 
that might step up the digital clock, a 
filter capacitor was added from the +5- 
volt switchable power supply to ground. 
Also, several 10-pF capacitors (or larger) 
were put across the resolution switch 
contacts to ground whenever they in- 

table 4. Connections on the input and time- 
base board. 

from 
Plug-X 

Plug-A 

U16p14 

U16p2 

U16p3 

U16p7 
U16p12 

U16p l  
U 16p9 
U16p8 

U 1 6 p l l  
U18p16 
U18p15 

U l8p lO  
U18p9 

U18p2 
U61Bpl  

U61Bp3 

U61Bp2 
U61Bp2 
U61Cp13 
U 6 1 C p l l  
U17p14 
U 1 7 p l l  
U17p13 
U17p12 
U17p3 
U17p2 
U17p7 
U17p6 
U17p7 
U19p16 

U19p10 
U19p9 

U620p12 
U62Dp13 
U 6 2 D p l l  

U19p4 
Plug-v 

t o  
amp input 

VcC bus 

amp out 

cc 
U62Cp8 
ground 

U61Ap4 
U61Ap6 

U18p3 
U18p6 

U18p7 
Plug-T 

Plug-U 
Plug-v 

Plug-W 

ground 
Plug-18 

U17p5 

U 6 1 p l l  

U61Cp12 
Plug-19 
U17p4 
U16p3 
U63Bp12 
Plug-22 
Plug-21 
U19p2 
U19p3 
U19p6 

U19p7 
Plug-N 
Plug-P 
Plug-R 

Plug-s 

vcc 
U63Cp8 
U19p4/13 

U18p4/13 
+12 bus 

Purpose 
rf in 

+ count 

count in 
unused 

reset 
R9 

A out 

BCD in 
B out 
C out 

D out 
A out 
B out 
C out 

D out 

A in 

UP 

u P 
D out 
D out 

down 
down 
reset 
load 
borrow 
carry 
A out 
B out 
C out 
D out 
A out 
B out 
C out 

D out 

transfer 
transfer 
transfer 

transfer 
amplif ~ e r  Vcc 
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table 5. Connections on the count board. See 
text regarding similar connection t o  each 
decade. 

f rom 
Plug-A 
Plug-2 1 
Plug-22 
Plug-D 
U7OCpl l  
U22p14 
U23p14 
U24p14 
u70cp12 
Plug-L 
U70Bp4 
U7OBp5 
U70Dp6 
U22p4 
U70Dp9 
U70Dp8 
U24p4 
Plug-20 
U 2 2 P l l  
U 2 3 p l l  
U 2 4 p l l  
U22p13 
U22P12 
U 2 3 ~ 1 3  
U23p12 
U24p13 
U24p12 
U25P12 
U22p3 
U22p2 
U22p6 
U22p7 
U26p16 
U26p15 
U26p10 
U26p9 
U27p9 
U29p10 
U29p9 

t o  
VCC bus 
U22p5 
U22-4 
u70cp13 
U22p14 
U23p14 
U24p14 
U25p14 

"CC 
U70BP4 
U700p10 

"CC 
U22p4/13 
U23p4/13 

"CC 
U24p4/13 
U25p4/13 
U 2 2 P l l  
U 2 3 p l l  
U 2 4 p l l  
U 2 5 p l l  
U23p4 
U23P5 
U24P4 
U24p5 
U25p4 
U25P5 
Plug-M 
U26p2 
U 2 6 ~ 3  
U26p6 
U26P7 
Plug-16 
Plug-17 
Plug-18 
Plug-19 
Plug-15 
Plug-6 
Plug-7 

purpose 
+ count 

UP 
down 
reset 
reset 
reset 
reset 
reset 
unused 
transfer 
transfer 
unused 
transfer 
transfer 
unused 
transfer 
transfer 
load 
load 
load 
load 
borrow 
carry 
borrow 
carry 
borrow 
carry 
count out 
A out 
B out 
C out 
D out 
A out 
B out 
C out 
D out 
0 out 
C out 
D out 

volved breaking the +5-volt supply to the 
AND gates on the count board, breaking 
the supply to the time decoders and 
read-outs and breaking the +5-volt supply 
for counting. 

potpourri 

The possibility of rf interference to 
the counter has been mentioned. A com- 
pletely closed cabinet or chassis might be 
useful, but may not be effective unless 
the 117-volt ac supply and other leads 
from the unit were suitably treated. In 
the presence of substantial capacity on 
input and output circuits, and IC count 

input and output circuits do not always 
toggle properly. 

lnterference from the counter was 
reduced materially by placing a 0.02-pF 
capacitor directly across the input of each 
LM309K and LM336 voltage regulator. 
lnterference was also reduced by revers- 
ing the power plug - which suggests that 
a statically shielded power transformer 
might be useful. There was also some 
leakage of 1-MHz harmonic output, 
modulated nearby by 1 kHz, which did 
not occur in the earlier counter which 
used a double switch to prevent leak of 
the calibrator signal to the receiving 
antenna. 

Shielding is needed to avoid addition 
of receiver birdies and other noise into a 
counted oscillator. This is  more likely to 
occur with the direct upldown counting 
method (unless an IC amplifier reduces it) 

table 6. Connections on the read-out board. 

lug 
"CC 
ground 
Plug-M 
U52p12 
U 5 2 p l l  
U51Ap12 
Plug-D 
U8OAPl 
U51Ap2 
U80AD2 
U80Ap3 
Plug-L 
U8OBp6 
U53P4 
U53p13 
u54p4 
U52p12 
U52p9 
U52P8 
U 5 2 p l l  
U51Ap12 
U51Bp9 
U54p6 
u54p7 
U53p16 
U53p15 
U53p10 
U53P9 
U51Ap12 
U5 1 Bp9 
Plug-K 
Plug-22 
Plug-21 
Plug-X 

t o  
Plug-A 
Plug-z 
U52p14 
U52p l  
U51Ap l  
U51BP5 
UBOAPl 
U51Ap2 
U51Bp6 

"CC 
U52p2 
U80Bp4 
u53p4 
U53p13 
u54p4 
U54p13 
U53p2 
U 5 3 ~ 3  
U53p6 
u53p7 

U54p2 
u54p3 
ground 
ground 
u45p7 
U45p l  
U45p2 
U45p6 
U46P2 
U 4 6 ~ 3  
U35p9 
U34p9 
u33p9 
U32p9 

purpose 
+5 volts 
-5 volts 
7490 in  
A-BCD 
count 
count 
reset 
reset 
reset 
unused 
reset 
transfer 
transfer 
transfer 
transfer 
transfer 
A Out 
B Out 
C out 
D out 
A out 
B Out 
no C 
no D 
A i n  
B in  
C in 
D in  
A in 
B in  
decimal 
decimal 
decimal 
decimal 



table 7. Wiring connections for  the mode switch 
and bandswitch. including provision fo r  syn- 
thesized mix ing board and five-band pro- 
grammed correction. 

1 ug 
M S l a  
M S l b  
M S l c  
MS l d  
MS2a 
MS2b 
MS2c 
MS2d 
MS3a 
MS3b 
MS3c 
MS3d 
MS4a 
MS4b 
MS4c 
MS4d 
MS4e 
MS4f 
B S l a  
BS1b 
B S l c  
B S l d  
B S l e  
B S l f  
B s l g  
B S l h  
B S l i  
BS2a 
BS2b 
BS2c/j 
BS3a 
BS3b 
BS3c/j 
BS4a 
BS4blJ 

to 
M plug 
phono 
phono 
M S l c  
M plug 
phono 
phono 
MS2c 
M plug 
phorlo 
phono 
phono 
IT plug-X 
M plug 
MS4b 
MS4c 
phono 
phono 
M plug 
M plug 
M plug 
M plug 
M plug 
M plug 
M plug 
M plug 
M plug 
ground 
IT plug-19 
IT plug-18 
IT plug-M 
open 
ground 
IT plug-K 
reserve 

purpose 
hf  mixer  
transmitter h f  
receiver hf  
receiver h f  
vf mixer  
transmitter vf 
receiver vf 
receiver vf 
b f / i f  mixer 
transmitter b f  
receiver b f  
receiver i-f 
r f  i n  
amplifier out  
amplifier ou t  
amplifier out  
Racal v fo 
counter 
mixer out  
2 - - 3 MHz 
3.5 MHz 
5 MHz 
7 MHz 
10 MHz 
1 4  MHz 
2 1  MHz 
28 M H z  
contro l  
down count  
up  count  
load contro l  
load 
no  load 
program 
load 

than with the synthesis of the operating 
frequency by the mixer method. 

Since building the unit and writing this 
article, I have found that the power input 
to the LM309K regulator that most re- 
quired the 0.02-pF capacitor across the 
input had a substantial saw-tooth wave. 
This mostly was eliminated in the regu- 
lator but there were s t i l l  some small 
spikes in the output. These may have 
been caused by the input waveform, or 
may have come down from the counter, 
though synchronous with 60-Hz power. 

In any event, while the spikes did no 
harm when counting rf, they occasionally 
caused irregular counts at audio fre- 
quencies. In fact, I suspect that this noise 

i s  responsible for the problem described 
above in gating the very first FF of the 
counter, which led to the unusual gating 
circuitry. Also, it appears to place a limit 
on how much coaxial cable capacitance 
can be present on the interval-timer 
board, to the switch, to the phono plug 
and beyond the chassis to the receiver. 
While RG-62A/U cable reduces capaci- 
tance, so does the length of the cable. 
This will be investigated further, with a 
view to putting the count gate ahead of 
the A section of the first count decade. 

If the bypass capacitors do not elimin- 
ate the tendency of switching spikes occa- 
sionally to step up the digital clock, to 
consideration can be given to using a 
shorting-type switch. If the AND gates 
cause a spike in the Vcc line when it is 
switched on and off the AND gates, then 
these gates can be controlled with an 
input line while leaving the Vcc on them. 

conclusion 
There have been many tests, experi- 

ments, substitutions, and the like, in the 
construction of this unit. However, the 
results have been worthwhile, making a 
pleasant addition to operating the station. 
The unit has been a help in Official 
Observer and Intruder Watch work, parti- 
cularly in the ease with which accurate 
frequencies and fsk shifts can be deter- 
mined. As stated initially, the facility 
with which digital IC equipment can be 
built makes them particularly adaptable 
for homebrew and self-designed items in 
the amateur station. 
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Everything you always wanted 
in keyers and QRP equipment. 
. POWER-MITES 

----- 

MODEL PM2B 

MODEL PM2B. Popular two watt CW 
transceiver. Operates on 80-40-20 me- 
ters. Side-tone. Lantern battery or 12 
VDC power source. Size 10%'' W X 
4%" H X 6%" D. Weight 24'4 ibs. 

Prlce 564.95. 
MODEL PM3A. Advanced 5 watt CW 
transceiver. Operates on 40-20 me- 
ters. Side-tone. Push pull final. Pi 
Network. Break-in keylng. Size 10%" 
W X 4%" H X 6%" D. Weight 3 Ibs. 

Price 579.95. 

W ANTENNA TUNER 
MODEL AC5. Matches 52 ohm output 
of  Power-Mites to open wire on ran- 
dom length antennas. Maximum power 
10 watts. Size 4" W X 2" H X 4" D. 
Weight 1 Ib. 4 oz. Prlce 58.95. 

W SWR BRIDGE 

MODEL AC4. Favorite for ORP. Mess- 
ures from W watt to 200 watts. Size 
4" W X 2" H X 4" D. Weight 1 Ib. 
4 OZ. price 514.95. . KEYERS AND KEYER PADDLES 

Argonaut 

The Argonaut is for every ham. 
A transceiver that operates 

on an AC pack or lantern battery. 
Covers Amateur bands 80-10, SSB and CW. 

Completely solid state. Permeability tuning. Less than 100 
Hz drift. r/2 uv sensitivity. 9 MHz crystal filter. 2.5 kHz band- 
width, 1.7 shape factor. Amateur bands 3-30 MHz. AGC. 
Speaker, SWR bridge, S-meter built-in. Instant CW break-in. 
Side-tone. Plug-in circuit boards. Selects normal side band, 
reversible. One control tune-up. 50-75 ohm push-pull output. 
Direct frequency read out. 

Argonaut price $288.00 
Power supply $24.95 
Microphone $1 7.00 

Ask your TEN-TEC dealer to show you our com- Dept. W-2 
plete line. I f  there is no dealer in your area, send 
your order direct. Include $2.00 shipping for each 
Argonaut, all other items shipped postpaid. 

TEN-TEC.lwc. 
H1ghway411East t l Scvierville. Tennessee 37862 ibir 
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More Details? CHECK-OFF Page 11 0 apr i l  1972 5 51 

S20 

MODEL 520. Complete audio and 
speaker system for receiversllran- 
ceivers. Plugs into headphone Jack. 
Provides maximum AGC to keep all 
signals constant level. Front panel 
headphone jack. Size 8%" W X 41/7" 
H X 6V2" D. Weight 3l/z Ibs. 

Price 539.95. 
MODEL 530. Similar to 520 but has 
built in FA4 CW filter; switchable. 
Size 8'/4" W X 4'/2" H X 6'/2" D. 
Weight 4 Ibs. Price $49.95. 

MODEL KR5. Keyer. Self-completing. 
MODEL KR40. Squeeze keyer. Iambic Optimum Singie Paddie. 
sequence. Ful l  memories. Variable 'peed 6-60 wpm. Operates Or 

weighting. With dual paddles. Speeds l2 DC. Size 4" 2" 
from 6-60 wpm. 115 volt AC operation. D. Weight Ib. Oz. s34.95. 
Side tone. Size 4%" W X 2fh" H X MODEL KRt. Paddles as used In KR40 
8" D. Weight 4 Ibs. Price 589.95. and KR20. Mounted in formed alumi- 
MODEL KR20. Keyer. Self-completing. Case. Size 4'/4" 2" 
On/off weighting. With dual paddles. 6" D. Weight Ib. Price 518.95. 
Speed 6-60 wpm. Monitor side tone. MODEL KR2. Paddle as used i n  KR5.  
115 V AC operation. Size 4%" W X Mounted in formed aluminum case. 
2V2" H X 8" D. Weight 4 ibs. Size 4%" W X 2" H X 6" D. Weight 

Price 559.95. 1 !'2 Ibs. Price 512.95. 



audio-actuated 
in-line squelch.. . 

the squelcher 

a that can be added 8 
CI) 

m .- 
to any receiver s 

0 

in one evening $ 
+ 
m 
U 

without d 
6 > .- 

major modification o' 

the noise level. There w i l l  be some noise 
under the received signal, b u t  the ear, an 
amplitude-type detector, hears the audio 
ou tpu t  o f  the receiver go f r o m  a zero 
level during the  squelched period t o  a 
maximum during transmission; the  effect 
is t o  create an auditory illusion. The 
desired received signal seems much 
stronger than it actually is. I n  short, the 
Squelcher can mask a great deal o f  
background noise between words and 
sentences that contributes t o  operator 
fatigue during long operating periods. 

The Squelcher is basically an audio- 
actuated switch that  closes a set of relay 
contacts i n  series w i t h  the speaker each 
t ime the receiver ou tpu t  exceeds a pre-set 
level. As long as the audio level stays 
above the pre-set threshold, the relay 

O stays closed, keeping the speaker con- s nected t o  the receiver output.  However, 
E 
2 when the  receiver ou tpu t  falls be low the 
= pre-set level, and after a t ime  delay 

While the avc-operated squelch has been determined b y  the t ime constant o f  a 
around a long time, there's something t o  8 capacitor (C3), the relay contacts open 
be said fo r  the audio-actuated in-line 'U and silence the speaker. 
squelch, and the Squelcher is the last $ While most squelch circuits rely o n  a 
w o r d  i n  in-line squelch circuits! Tradi- change i n  avc voltage t o  achieve squelch 
tionally, the squelch circuit  has been used y action, the Squelcher operates o n  the  
t o  silence receivers during inactive $,- change i n  the audio ou tpu t  o f  the re- 
periods. The Squelcher has other impor- Y, ceiver. The addit ion o f  the agc squelch 
tan t  funct ions other than receiver mut ing @ circuit  t o  an existing receiver can be a 
during periods o f  inactivity. F o r  example, (5 custom project w i t h  as many variations i n  
the Squelcher makes possible clear chan- d circuitry as there are di f ferent makes o f  
nel operat ion even i n  20 d B  o f  noise, if receivers. The  Squelcher, o n  the other 
the received signal is a t  least 5 d B  above g hand, can be added t o  any existing 



receiver with an output impedance of 4 
or 8 ohms and will achieve the same 
results. 

theory 
The Squelcher consists of an internal 

rectifier bridge that converts 6.3 Vac to 
dc to operate an amplifier stage and a 
relay driver stage. Diodes CR1, CR2, CR3 
and CR4 comprise a standard full-wave 
bridge rectifier whose output is filtered 
by capacitor C4. Resistor R6 serves to 
limit the current flowing through zener 
diode (CR7) to a bias point that allows 
the zener to regulate the voltage to 8.2 
volts regardless of load. 

Transformer Tl's primary i s  connected 
directly across the receiver output. Dur- 
ing periods when the threshold is too low 
to allow the receiver output to be 
switched to the speaker, T l  presents a 
constant 8-ohm load to the receiver. 
When the output rises to a level sufficient 
to switch in the speaker, the low-impe- 
dance input of T I  keeps the reference 
level to the amplifier fairly constant 
regardless of the additional speaker load. 

The secondary of T I  i s  fed into the 
high side of the potentiometer (R7) 
which serves as the squelch or threshold- 
level control. Capacitor C1 passes the ac 
component into the 2N2925 amplifier 
stage, which amplifies both positive and 
negative peaks in linear fashion. The 
output of the transistor amplifier stage 
(01 ) is  coupled through C2 to a negative 
peak clipper (CR1) and a half wave 
rectifier (CR2) whose output i s  averaged 

Front view of the Squelcher. 

by capacitor C3. The value of C3 
determines the time constant or hold-in 
time of the relay driver circuit. For 
shorter hold times, decrease the value of 
C3. The voltage stored by C3 i s  applied to 
the base of transistor 0 2  through resistor 
R5. When the voltage applied to the base 
of Q2 reaches a sufficient level to cause 
conduction, relay K1 closes, connecting 
the speaker to the receiver. 

Switch S1 is mounted on the threshold 
potentiometer. In the off position, S1 
shorts the open contacts of K1 connect- 
ing the speaker directly to the output of 
the receiver, taking the squelch circuit 
completely out of the circuit. This action 
also opens the 6.3 Vac input line, discon- 
necting the Squelcher from the power 
supply. 

construction 
The parts layout is not critical. How- 

ever, for ease in assembly, it may be 
best to make your own printed-circuit 
board or to purchase the ready-made 
board.* If you use the pc board, parts 
should be mounted as shown in the 
photograph, with the exception of cap- 
acitor C4 and potentiometer 1 - these 
will be mounted later. When al l  the other 
parts have been mounted, check to insure 
all leads were clipped close to the foil on 
the pc board. 

Mount the potentiometer first. The 
three leads of the potentiometer are 
designed to be soldered directly to the 
board. Solder the three leads of the 
potentiometer to the foil side of the 
board and trim any excess leads. Make 
sure the potentiometer i s  flush against the 
component side of the board, or the 
board may crack during final tightening 
of the mounting nuts. Next, solder 1%- 
inch pieces of wire to the switch portion 
of the potentiometer. 

When installing capacitor C4, be care- 

*All components, including cut and drilled 
printedcircuit board, pre-drilled Eico Flexi-Cab 
cabinet, and the input transformer are available 
for $19.95 from H & L Electronics, Box 9707. 
Atlanta, Georgia 30319. The printed-circuit 
board alone is $2.95, and the transformer is 
$1.00 from H & L. 



K 1  dpdt reed relay, 12  Vdc coil (Allled Con- R 7  Sk, 112 W potentiometer with S 1  attached 
tr0l RF-PA) (Clarostat A42-5000K-6140 with type 

2 1  switch attached) 
fig. 1. Schematic diagram of the Squelcher. All S 1  two, spst switches, one on and one off 
capacitors are rated at 25 Vdc, all resistors are per throw (Clarostat type 2 1  switch 
half watt. attached to R7)  

ful to observe the correct polarity. The 
positive lead goes to the relay side of the 
board. 

When mounting the potentiometer and 
pc board inside a cabinet, use two lock 
nuts as spacers to prevent the cabinet 
from shorting the foil side of the printed 
circuit. I housed my Squelcher in a 
4% x 3%-inch box with the potentiometer 
mounted in a 711 6-inch hole in the center 
of the front panel. Construction is  com- 
pleted with the wiring from the pc board 
to four phono jacks mounted on the back 
panel. These jacks provide for all inter- 
connections between the Squelcher and 
the rest of your station. 

installation 
Two pairs of wires must be brought 

out of the receiver. Find a pilot light or 
other source of 6.3 Vac and attach the 
leads to a phono plug to mate with J1. Be 
certain to connect the ground side of the 
plug to a good receiver ground. If your 
receiver filaments are 12 volts, change R6 
to 330 ohms. 

Next, the output leads that normally 
go to the speaker should be connected to 
a phono plug to mate with J2. The 
station speaker should be connected to J3 
through another mating phono plug. I 
recommend using shielded cable for these 
connections to insure a good common 
ground throughout and to minimize 
hum pickup. Through J4, you can con- 
nect any other unit which you want to 
control with the normally open contacts 
of the relay. 



With the Squelcher connected to your 
receiver and speaker turn the receiver on. 
Assuming there is  no problem, turn the 
volume up to a point just above the level 
that i s  usually considered comfortable. 

Next, turn the Squelcher threshold 
control clockwise just past the point 
where the switch clicks on. Tune to a 
quiet frequency and advance the thresh- 
old control until the speaker becomes 
silent. At this point the receiver is 
squelched. Tune across the band until a 
signal shows on the S meter, simultane- 
ously the audio should be heard in the 
speaker. By varying the setting of the 
threshold control, the minimum level 
required to break the squelch can be 
controlled quite accurately. 

additional hints 
Receivers having agc circuits with a 

dynamic range of 30 or 40 dB will cause 
some problems with the Squelcher unless 
the rf gain control i s  turned down to a 
point where the agc action is  not notice- 
able. Otherwise, a signal reading S-9 on 
the S meter will have the same relative 
audio output level as a 40 dB over 9 
signal. Since the Squelcher detects audio 
rather than signal level, the audio must be 
relative to signal strength. Therefore, by 

The PC board wiring. The 
p otentiometar must be 
mounted flush against the 
printed-circuit board. 

setting the receiver audio output for a 
comfortable level and retarding the rf 
gain control, the Squelcher will operate 
dependably. 

The optional contacts of the relay will 
find numerous uses. By changing capaci- 
tor C3 to a lower value the reed relay can 
be driven by moderate to fast CW. By 
connecting the spare contacts of K1 to a 
code practice oscillator it i s  possible to 
obtain ORM-free copy on strong CW 
signals, by keying the oscillator in re- 
peater fashion. No doubt, other uses have 
already come to mind. 

After some playing around with the 
Squelcher. it will be noticed that ex- 
tremely fine levels in signal change can be 
detected. As a bonus. operator fatigue 
will decrease due to squelched noise and 
interference during lulls in the contact. 

Because the Squelcher i s  somewhat 
audio-level dependent, it will take a few 
minutes to determine the proper balance 
between the receiver audio and rf gain 
controls. Once these are set, the squelch 
level will be determined by the threshold 
control. With time, the Squelcher will 
become an interference rejection tool for 
your receiver equal to the Q multiplier, 
crystal filter and noise limiter. 

ham radio 





i a serviced station? 

When signal/one 
engineers set out to 

design the most 
advanced ham rig ever, 

they knew they were 
getting into trouble. 

Because they wanted 
to build a rig that 

incorporated every 
feature the serious 

amateur would want. 
They knew that would 

take a lot of circuitry and 
a lot of innovation. With 

that comes bugs. And 
they had their share of 

them. We're not ashamed 
to tell you some of the 
earlier models literally 

went up in smoke. But.. . 
live and learn. We went 

back in and got the bugs Out. 
What we've ended up with 

is the world's most 
sophisticated rig. And 5 it works! Fantastically so. 

Ah. .  . you're thinking that 
complicated is someday 

ce. And we know that, too. 
ctory-only service center. 

Vith fast turn-around time. And the job's always done right, 
with original factory replacement parts. 

ou pay $2,195 for the CX7A. It's worth it, as y&'ll discoverwhen you see it at 
,our signal/one dealer's. It serves every purpose an amateur could dream of. 

Features: Including reliability. And service you can count on. 

I. Instant band change without tuneup. 
2. Instantaneous digital frequency readout. 
3. IF  shift control. 
8.  Built-in pre-IF noise blanker. 
j. All popular modes of operation. 
3. Transceiver-plus-receiver operation. 
7. Hang AGC levels out wide swings in signal strength. 
3. A!\ ham bands from 160 through 10 meters. 
3. RF envelope clipping provides matchless talk power. 
). Metering of all critical functions. 

a subsidiary of 
Computer Measurements, Inc. 

1645 West 135th Street 
Gardena, California 90249 

Phone: (213) 532-9752 



techniques 

digital integrated 
circuits 
One of the exciting side effects of com- 
putor technology has been the involve- 
ment of a different mathematical form in 
electronic circuit design and application. 
The versatility of the true-false (1,O) 
concept is phenomenal. 

Last month we considered inverter, 
OR, AND, NAND and NOR logic func- 
tions and circuits. The basic Boolean 
expressions for these functions are: 

OR A+B 
AND A* 
NAND 
NOR A+B 

There are quite a number of Boolean 
theorems and relations. One of the most 
important is known as the DeMorgan 
theorem. In practice this theorem proves 
the validity of a very common form of 
digital integrated circuit known as the 

NAND gate. This one type of integrated 
circuit includes NAND, AND and OR 
functions. Furthermore, some typical 
negative-logic NAND gates can also be 
operated as positive-logic NOR gates. 
Thus a single digital IC can provide a 
number of logic functions. 

Recall the NAND circuit symbol and 
truth chart, fig. 1. When both A and B are 
true, the output is false. However the 
signal i s  logically inverted as indicated by 
the line above the expression in the 
NAND function equation: 

x = A.B 
The NAND function can also be written: 

x = A + B  

It is DeMorgan's theorem that equates 
these two relations. -- 

X = A . B = A + B  

There are several ways of proving 
DeMorgan's theorem. Perhaps the most 

A B X  
0 0 1  
0 1 1  
1 0  1 

fig. 1. Basic NAND function using negative 
logic. 



obvious uses the truth tables in fig. 1. 
First we set down the truth table of an 
OR function. However, the relationship 
we are trying to prove indicates that the 
A and B terms have been logically invert- 
ed as per the second truth chart. Next set 
down the truth chart for the NAND 
function. Note that the output values are 
identical and therefore: 

A . B = A + B  
You can go a step further and invert 

the logic of the output of the NAND 
circuit, fig. 2. The fourth chart shows this 
inversion. Note that the output expres- 
sion now contains double lines above A 
and B. These indicate that the signals 
have been inverted twice. This restores 
the original logic just as any signal twice 
inverted is  returned to the original polar- 
ity. Most importnat, note that the output 
of the inversion corresponds to the out- 

INVERTER 

:* 
fig. 2. N A N D  to A N D  inversion. 

put of an AND circuit. It i s  readily 
understandable how a single digital IC can 
be constructed to include a variety of 
logic possiblities. 

A NOR gate, like a NAND gate, can 
also provide the AND and OR functions. 
The addition of an inverter (NOT circuit), 
permits an OR output. The first truth 
chart of table 2 is that of an AND 
fuction. An inversion of i ts  logic produces 
the logic of chart 2. Note that the output 
i s  the same as that of a NOR function 
circuit, chart 3. This proves the validity 
of the DeMorgan theorem and the follow- 
ing equality can be stated: 

A + B = X . B  
If the output of a NOR circuit is followed 
with an inverter, you obtain the results 
shown in the fourth chart. Note that this 
corresponds to the output of an OR truth 
chart. 

table 1. Validity of DeMorgan's theorem and 
inversion of N A N D  to A N D  function. 

0 R 
A B X+E 
0 0 0  
0 1 1  
1 0 1  
1 1  1 

(1 ) 

NAND 
A B K ; B  
0 0 1  
0  1 1  

1 0 1  
1 1 0  

FB = A+E 
(3) 

OR INVERTED 
A B X+E 
1 1 1  
1 0 1  
0 1 1  

0 0 0  

(2) 

NAND INVERTED 
im m 

1 0  
1 0  

inverted AND out 
1 0  
0  1 

In fact, suitable circuits based on the 
truths of the various Boolean theorems 
can permit a variety of logic functions. 
You can use the circuit of fig. 3 as an 
example. Basically, it is a NAND config- 
uration. Base biasing (resistors R1, R2 
and R3) i s  such that the transistor con- 
ducts when logic 1 (positive logic) voltage 
is applied to both inputs. Under this 
condition the output will be logic 0. 
When logic 0 voltage is applied to both 
inputs or to either input, the transistor is  
turned off, producing logic 1 voltage at 
the output. Tied in with a follow-up 

table 2. Validity of DeMorgan'r theorem and 
inversion to OR function. 

AND AND INVERTED 
A B K ; B  A B A.8 
0 0 0  1 1  1 
0  1 0  1 0 0  
1 0 0  0 1 0  
1 1  1 0 0 0  

(1) (2) 

NOR NOR INVERTED 
A B ? G ? z  rn Im 
0  0  1  NOR 1 0  OR 
O l O i n O  1 out 

inverted 

1 0 0  0  1 
1 1 0  0  1 



inverter (NOT circuit), the arrangement 
can be made to operate as an AND 
circuit. 

The same circuit functions as a NOR 
gate by changing the polarization of the 

fig. 3. Basic NAND gate. 

input diodes and changing the bias level 
established by the base voltage-divider 
resistors. In this case, when either or both 
inputs are at logic 1 voltage, the transistor 
is turned on to produce a 0 logic output. 
With both inputs at logic 0, the output is 
logic 1 because the transistor remains cut 
off. A follow-up inverter is used to 
establish an OR function operation. 

standard integrated circuits 
Digital integrated circuits are found 

in a number of standardized config- 
urations. The transistor-transistor logic 
combinations, abbreviated TTL or T' L, 
are very common. A basic circuit, fig. 4, 
is a pair of direct-coupled transistors. The 
input transistor has a dual-emitter, a 
separate one for each input gate. This 
circuit operates as a NAND gate. 

When logic 0 voltage is present on 
either or both input gates, the cor- 
responding emitter-base diodes are for- 
ward biased. However, no significant 
collector current exists because of the 
reverse biasing of the base-emitter of 
transistor 02. Stated another way, the 
saturation current of transistor 0 1  is not 
high enough to forward bias transistor 
02. Therefore transistor Q2 output i s  
logic I (positive logic). 

The emitter-base diodes of Q1 are shut 
off when logic 1 voltage is applied to 
both. In so doing, the collector junction 
is forward biased. Base current magnitude 
and direction in 01 is now such that the 

base of transistor Q2 is  forward biased. 
Transistor Q2 is now turned on and the 
collector voltage drops to the 0 logic 
level. 

A complete diagram of an integrated 
circuit NAND gate is shown in fig. 5. It is 
referred to as a dual 4-input positive 
NAND gate. Note that two circuits 
similar to that of fig. 4 are included in the 
chip. There are four NOR input gates 
instead of two. A more elaborate output 
circuit is included to provide higher out- 
put to low-impedance loads and to obtain 
the capability of driving up to 30 loads 
(high fanout). 

I mentioned previously that the AND 
function can be obtained by the addition 
of an inverter after the NAND gate. I t  
should also be mentioned that a NOR 
function can be obtained by cascading 
two NAND gates. By including multiple 
gates on an IC chip, any number of 
common and special logic functions can 
be established by appropriate external 
wiring. 

fig. 4. Basic TTL NAND gate. 

The diode-transistor logic (DTL) is 
also common and similar to the TTL ICs. 
The DTLs are not as adaptable to com- 
plex functions and do not have the speed 
and capability of driving low-impedance 
loads as the TTLs. The input NOR 
switches are diodes, fig. 6. They are 
followed by an inverter stage. When both 
inputs are a t  logic 1 positive voltage, the 
diodes are reverse biased. The series or 
offset diode, however, i s  forward biased. 
Current holds the transistor in saturation 
and i t s  low collector voltage corresponds 
to logic 0. 

The application of logic 0 to any one 



or both of the input diodes results in tor-transistor logic (RCTL) types. 
conduction, dropping the voltage at the An increasingly popular family i s  the 
anode of the series diode to a level that emitter-coupled logic (ECL) digital ICs. 

NAND GATE 1 NAND GATE 2 

fig. 5. Dual Cinput positive NAND gate (Texas Instruments SN7420). 

I*""" 

Tf7 fb 
fig. 6. Basic DTL NAND circuit. 

reduces the base current of the transistor These provide the highest speed of all and 
to cutoff. Therefore, positive logic 1 include such favorable characteristics as 
output voltage is  present at the collector. low output impedance, high fanout and 

acceptable noise immunity. The high 
speed of operation is  a result of limited 
voltage swing in a manner of operation 
similar to linear types and the non-satu- 
rated operation of transistors. These 
types perform up into the hundreds of 
megahertz. 

In a typical NOR circuit, fig. 8, the 
emitters connect to a common emitter 
resistor. This connection prevents saturat- 
ed operation. Transistor 0 4  i s  used to set 
the threshold voltage at the input. A 

A similar family with higher supply volt- 
ages and greater power dissipation are 
known as the high-threshold logic (HTL) 
group. 

Some of the very first IC types were 
resistor-transistor logic (RTL), fig. 7. This 
i s  a basic NOR circuit. These circuits are ?: *%c 

limited in switching speed and fanout 7. Basic RTL NOR circuit. 
capability. Though economical and adap- 
atle to numerous applications, they have 
relatively poor noise immunity. Capaci- succeeding follow-up emitter follower in- 
tors across the input resistors convert sures low output impedance and good 
circuits to higher-speed resistor-capaci- fanout. 
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The use of metal-oxide semiconductor No doubt many other hams use similar 
field-effect transistors (mosfets) in digital setups. 
integrated circuits adapts them to elabo- It occurred to me that the receiver vfo 
rate, multi-stage and highly-repetitive should be capable of serving as a tunable 

fig. 8. Basic E C L  N O R  gate. 

operations. Complex logic circuits can be 
incorporated into tiny chips. In a basic 
NAND circuit, fig. 9, negative voltage 
establishes logic 1 at the input, and both 
input gates conduct. The output voltage 
switches to the logic 0 value. When either 
or both of the input gates are set to 0 
logic voltage, there is an open in the 
source circuit of the output mosfet and 
the output i s  a t  logic 1 level. 

schedule 
The digital IC series will be interrupted 

next month but will resume the following 
month with discussions of flip-flops and 
frequency counters. Instructions will be 
given on how to set up a small experi- 
ment board so you can watch them 
operate on an oscilloscope and hear them 
on your receiver. Next month's column 
will be devoted to antennas to comple- 
ment ham radio's popular antenna issue. 

oscillator for a ORP transmitter, if such a 
transmitter included a proper mixer. I t  
appears to me that such an arrangement 
would make a dandy QRP transceiver 
setup. I should imagine there are numer- 
ous integrated-circuit units capable of 
handling these functions as part of a QRP 
CW transmitter . . . " 

f ig .  9 .  Basic 
mosfe t  N A N D  9 gat.. 

available vfo signal 
Here is  part of a note from James W. Here is a challenge for some of you 

Harrison, Jr., WB4TEX: " . . . I use a QRP buffs. I s  this not a good opportunity 
Heath SB300 and SB400 cabled up for to come up with a vfo-controlled multi- 
transceive. Under this arrangement, the band QRP transmitter that you can 
receiver feeds i t s  5- to 5.5-MHz vfo operate transceive with your big receiver? 
output into the transmitter for frequency Thank you, Jim. 
selecting, both for receive and transmit. ham radio 
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The crowd pleaser 
Working portable is never more enjoy- 
able than when you're working with 
Yaesu's incomparable FT-101. It's a 
30-pound power package, with 260 
watts PEP SSB, 180 watts CW and 80 
watts AM input power. Plus 0.3 micro- 
volts receiving sensitivity, with a 10 db 
signal-to noise ratio. 

The FT-101 includes a noise blanker. 
And built-in 117 VAC, 12 VDC power 
supplies. As well as built-in VOX, 25 
KHz and 100 KHz calibrators, the WWV 
10 MHz band and a high-Q permeabil- 
ity tuned RF stage. Plus a -1-5 KHz 
clarifier. 

The FT-101 is all solid-state, except 
for finals and driver.ltls equallyat home 

SPECTRONICS WEST 
l)c,pt. 0. 1J' l l  E Z f l l h ,  \~):n,il IIIII, ( a .  'IflAOh i 1213 426 259.1 

SPECTRONlCS EAST 

in vour shack or on a mountain-too. 
0 r o n  a Sunday afternoon 
outing. 

We'll be glad to send 
you a detaikd brochure 
on the FT-101. Or. for onlv n"* 
$559.95, we'll send you 
the rig. 

You'll have a crowd 
pleaser on your hands. 
Including the crowd of 
hams out there who'll copy 
you loud and clear. 

U Please send detailed information on all Yaesu 
products. 

[3 Enclosed find S 

Please send model(s) 

Name 

Address 

Clty S t a t e Z i p  
All prices F.O.B. Signal Hill. Ca. 

Master Charoe and BankAmericard BCCeDled. "H4" 

More Details? CHECK-OFF Page 110 april 1972 63 



beam antenna 

I headings 

An inexpensive 

guide to accurate 

antenna beaming 

for within 

the United States 

and around 

the world 

Have you ever wondered what direction 
your beam really should be turned to 
work that elusive station? Have you ever 
been in a 3-way contact and wondered 
what heading would catch the other 
stations on some decent compromise 
heading? Information is available for 
beam headings from the central part of 
the U. S. A. (usually Chicago), and at 
times from other major cities. This may 
not help you to any reasonable extent, 
and the information i s  pretty much 

In- - - .- 
I 

worthless for knowing where to set the 
antenna for stations here in the U. S. A. 

I have wanted accurate beam heading 
information as much as anybody else, and 
went so far as to laboriously plot a 
number of representative cities through- 
out the U. S. A. on an aeronautical chart. 
This was quite helpful, and I used the list 
frequently. I am only a few miles from 
San Francisco, so the list of foreign beam 
headings published in the Foreign Call- 
book for that city worked well for me. 

While developing a computer-con- 
trolled program for aeronautical inertial 
navigation systems, I decided to use that 
information to provide a supplementary 
beam heading program. This is now avail. 
able, and comes in two lists - the first 
has 90 domestic cities at well-known 
places in the United States, the second 
list has 309 entries of various foreign 
countries and 10 U. S. cities representing 
each call district. Thus the program 
would be useful to stations outside the 
United States. 

The program lists the true heading, 
magnetic heading, distance in kilometers 
and distance in statute miles. I t  thus helps 
give some indication if the long path i s  
really that much further or not. I t  is 
useful to know just how far the other 
station really is, as i t  helps give an 
additional feeling of knowing a l i t t l e  
more about the person you are talking 
with. To further help locate the station, 
the continent to which it i s  assigned is 
listed. If the country i s  fairly large or has 
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a best-known city, that is listed also. 
Even at a normal computer terminal 

speed, i t  takes one hour to print the 
entire listing of domestic cities and 
foreign countries. As most computer time 
costs $20 per hour, there is no way the 
typical amateur could normally afford to 
pay for such a customized and accurate 
print-out. However, I made arrangements 
to use a high-speed printer, and I have 
written a fully automatic program. This 
service is offered to anybody interested 
for $2 per copy plus 25c postage and 
handling. Since this would give exact 
headings from your exact location, this 
should be of unusual benefit to those 
interested at a price small enough any 
amateur could afford. Certainly no profit 
will be made on this, but so much time 
has already gone into writing the program 
and inserting all the data needed, i t  
seemed a shame not to make this infor- 
mation generally available. 

I can insert latitude and longitude just 

as accurately as you can supply it. I 
already have information on some 30,000 
countries, states, cities and towns in the 
world, but I can just as easily insert the 
exact coordinates of your very home, if 
you take the time to find out what they 
are. 

Here is the information I need to  put 
into the computer for your particular 
printout: 

1. Latitude (degrees, minutes, seconds). 

2. Longi tude (degrees, minutes, 
seconds). 

3. Variation in degrees and whether 
East or West. 

4. What name you wish to appear for 
location. 

You will note from the example for 
Greenville, the name "From: Greenville, 
New Hampshire" appears at the top of 
each page. In my case, I use the coordin- 
ates of my house (off the deed to the 

FROM? 6)ELNVILLE, NEW HAMPSHIRE 

DEG. DEG. DIST. DIST. DIST. 
LOCATION TRUE MGNETIC STAT. KILORTR. NAUT. 

45. MONT., GREAT FALLS 292 308 1902 3862 1652 
46. N.CAR., ASHEVILLE 229 245 802 1290 69 6 
47. N.OAK., BISRARK 289 305 1415 22 78 1229 
48. N.DAK., FARGO 289 305 1228 1976 1866 
49. N. J., NEWARK 211 227 23 9 3 85 288 
59. N.J., TRENTON 213 229 286 468 2 48 
51. N.MEX., ALBUQUERQUE 264 288 1938 31 18 1682 
52. I.Y., ALBANY 235 251 125 20  1 109 
53. N.Y., BUFFALO 263 279 358 5 76 31 1 
54. N.Y., NEW YORK CITY 298 224 23 9 384 28 7 
55. N.Y., ROCHESTER 265 281 29 1 468 252 
56. MBR., OMAHA 271 287 1236 1989 1873 
57. KV. ,  LAS VEGAS 272 288 2326 3743 2020 
5s. WEV. RENO 78 94 2657 4276 2307 
59. OHIO: CINC1NIII)TI 248 264 1 1  72 

729 845 
63 3 

60. OHIO, CLEVELAND 256 272 525 45 6 
61. OHIO, COLUMBUS 258 266 63 0 1013 547 
62. OHIO, TOLEDO 261 277 613 987 53 3 
63.OKLA.,OKLAHOMACITY 256 272 1476 2375 1282 
64, ONT., OTTAWA 383 319 22 4 361 195 
65. ONT., TORONTO 272 288 378 688 32 8 
66. ORE., PORTLAND 29  1 307 2509 4837 2178 
67, PA., HARRISBURG 229 245 352 567 386 
68. PA., PHILADELPHIA 215 231 31 1 581 278 

fig. 1. An excerpt f rom the U. S. antenna headings chart plotted on the H A M  R A D I O  magazine 
office in  Greenville, New Hampshire. Antennas can be accurately oriented with an ordinary compass 
by  the magnetic degrees heading. 



FROM: (;REENVILLE, NEW HAMPSHIRE 

B E A M  H E A D I N G S  A N D  D I S T A N C E S  

DEG. DEG. D I S T .  D I S T .  
CALL LOCATION TRUE M G W E T I C  STAT. I I L M T R .  

1 .  3~ M O N T ~  CARLO, MONACO (E) 6 0  16 3888 6128 
2. SUB T U N I S ,  T U N I S I A  (AP)  6 5 81 4183 6732 
3. 3Wg SAIGON, VIETNAM ( A )  2 I 8  8678 13953 

4. 4 9  COLtPlBO, CEYLON (A)  3 4 5 8  8513 13780 
5. 4UI UN, GENEVA, SWITZERLAND ( E )  5 8  14 3662 5893 
6. 4U8 UN, TURIN,  I T A L Y  ( E )  5 9  75 3759 6858 
7. 4VI  SANA, YEMEN (A)  6 1 7 1  6676 10744 
8. 4x4 TEL A V I V ,  I S R A E L  (A)  5 6  72 5454 8777 
9. 424 TEL A U I V ,  I S R A E L  (A)  5 6 72 5454 8777 

10. 5A T R I P O L I ,  L I B Y A  (AF) 68  84 4471 7195 
11. 504 N I C O S I A ,  CYPRUS (A) 5 4 18  5245 8441 
12. 5H3 DAR ES SALAAM, TANZANIA ( A F )  8 0  96 7598 12227 

fig. 2. A n  excerpt f rom the DX beam heading chart. 

house, by the way) and so on mine it 
says: "From: Hoff House, California." I 
could have said "From: Los Altos Hills, 
California" just as easily. 

You can find your latitude, longitude 
and magnetic variation from your pro- 
perty deed (the local city hall can look it 
up for you), from the county surveyor 
who has records of all this information, 
or there are several other things you can 
do. If you are reasonably close a t  all to 
any airport or commercial radio or tv 
transmitter, they always know exactly 
what the latitude and longitude are plus 
the magnetic variation in that area. 

You can estimate from a road map 
your location with respect to that land- 
mark. If all else fails, give the name of 
your community, and if it is less than 
10,000 population, give the name of 
some larger nearby community with your 
approximate distance and direction from 
there. Again, I can provide you with 
information just as accurate as you give 
me to work with. 

This should give you all the informa- 
tion you need to get your personalized 
beam heading printout. Include a self- 
addressed stamped envelope if you ask 
any questions that need to be answered, 
as the computer i s  located in Texas and 

all the actual printouts will be mailed 
from there. Also, I may find this service is 
too overwhelming to continue, or too 
expensive to offer for this nominal fee, 
and may wish to return your money. In 
any event i t  shall only be possible to 
crank out 15-20 of these in one evening, 
probably, so be patient on getting your 
COPY. 

If ordering, provide the following: 

1. Latitude. 

2. Longitude. 

3. Magnetic variation (if you can't find 
this, I know already for anywhere in 
the USA to the closest lo). 

4. Name of location you wish to 
appear. 

5. SASE for possible return of money. 

6. Include $2 for the printout plus 25c 
mailing. 

7. I f  sending from outside the United 
States, mailing costs would be for 2.5 
ounces. 

Mail to: lrvin M. Hoff 
Attn: Beam 
12130 Foothill Lane 
Los Altos Hills, Calif. 94022 

ham radio 
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The voice of --- 
/ is heard around the world 

Here's why Thunderbirds outperform all other 
tri-banders: 

Thunderblrd's "Hy-a" traps provide separate traps for each band. "Hy-Q" traps 
are electronicallv tuned at the factow to oerform better at anv frwuencv in the 
band-e~ther phone or CW. And you can tune the antenna, using charts kpp l ied  
in the manual, to substantially outperform any other antennas made. 

' Thunderblrd's superior constructlon includes a new, cast aluminum, tilt-head 
universal boom-to-mast bracket that accommodates masts from 11/4" x 2'/2". 
Allows easy tilting for ~nstallat~on, maintenance and tuning and provides mast 
feed-thru for beam stacking. 

Taper swaged, slotted tubing on all elements allows easy adjustment and readjust- 
ment. Taper swaged to permit larger diameter tubing where it counts! And less 
wind loadlng. Full circumference compression clamps are mechanically and 
electrically superior to self-tapping metal screws. 

Thunderblrd's excluslve Beta Match achieves balanced input, optimum matching 
on all 3 bands and provides DC ground to eliminate precipitation static. 

25 db front-to-back ratio. 
SWR less than 1.5 to 1 on all bands. 
24-foot boom. ..none longer in the industry. 
Extra heavy gauge, machine formed, element to boom brackets, with plastic 
sleeves used only for insulation. Bracket design allows full mechanical support. 
Interlaced, optimum spaced elements for higher gain and better pattern control. 
3 active elements on 20 and 15 meters. 4 active elements on 10 meters. 

New 6-Element Super Thunderbird Fabulous 3-Element Thunderbird, Jr. 
Model 389 Model 221 

Suggested retail price, $179.95 Suggested retail price. $99.95 

3-Element Thunderblrd Popular 2-Element Thunderblrd 
Model 390 

Suggested retail price. $144.95 Suggested retail price, 599.95 

Buy one today at your favorite Hy-Gain distributor! 

HY -GAIN ELECTRONICS CORPORATION 
P. 0. Box 5407-WD, L~ncoln, Nebraska 68505 

More Details? CHECK-OFF Page 110 



tebook 
75A4 hints 

ic power 

To increase the amplitude of the 100 
kHz markers on the 75A4, directly substi- 
tute a 6626 in place of V1, the 6BA6 
calibrator oscillator tube. If a further 
increase is desired, the oscillator I-pF 

Too often, when radio amateurs start coupling capacitor, C5, can be replaced 
experimenting with IC packages we stop by a 10-pF silver-mica capacitor. The 
thinking like amateurs and start thinking combination of the foregoing will result 
by the book. A case in point was my own 
experience with a dual two-input gate 
which was used to build a Schmidt 
trigger. Briefly this i s  a circuit which will 
take almost any waveform provided it i s  
above the needed trigger level and convert 
it into a form which can be used to 
trigger flip-flops. 

The circuit was put together with an 

in a 20-dB calibration signal increase, as 
read on the S-meter, on the 14 MHz 
band. This was without any apparent 
degradation of the frequency stability as 
read on a General Radio model 1192 
frequency counter. 

For the convenience of having a front- 
panel ground of the antenna input circuit 
for testing, simply bend in the tip of the 

input voltage of about three volts, the outside plate on the stator of the antenna 
output on the scope was a very nice trim capacitor, C18. This will short the 
square wave. Trying to trigger a series of antenna terminal to ground as the rotor 
flip-flops with this output was sheer passes over this one point. It means, 
frustration. Everything was wired pro- however, that the trimming capacitor 
perly, the supply voltage was on the must be rotated from the opposite direc- 
money, but the flip-flop triggering was tion while in use. Full 360" rotation is no 
erratic. I finally decided to think like an longer possible, but this loss i s  more than 
amateur and measured the output of the justified by the convenience. 
Schmidt trigger and found that it was M. H. Gonsior, WGVFR 
about 0.4 volts. I then powered the 
trigger with my variable voltage supply 
and found that at six volts dc applied to wet basement alarm 
the IC, the output rose to 0.65 volts and Having always been concerned about 
the flip-flops triggered reliably. This cir- plumbing leaks in my basement ham- 
cuit has been working very nicely for shack, I finally whipped up a combina- 
some months now with six volts, not the tion water alarm and shut-off circuit for 
3.6 as recommended. There have been no my well pump. Sensors placed strate- 
signs of failing or blowing up. Don't be gically around the basement (near the 
afraid to think like an amateur! well pump, washing machine and hot 

A. S. Joffe, W3KBM water heater) trigger 0 1  into conduction 



when a water leak is  detected. Q2 i s  then 
cut off, releasing the relay which breaks 
the line to the well pump, preventing the 
basement from being turned into a swim- 
ming pool. When 02's collector voltage 
rises, Q1 i s  latched on via the 470k 
feedback resistor until the circuit is 
manually reset. At the same time, Q3 is 

actually more than enough to operate the 
relay. 

I found that small pieces of pc board 
worked well as sensors. I used pieces 
about %-inch wide and 2-inches long, 
double sided, with one lead connected to 
each side. 

A l  Donkin, WPEMF 

120 v 
LlNE IN 1mv LlNE W T  

I SWYTCHED) 

SENSORS 

ZN697 

RESET 

fig. 1. Schematic of the wet basement alarm. The relay i s  a Magnecraft 88DX3 and the alarm is a 
Mallory Sonalert. 

turned on, sounding the alarm and illumi- 
nating an alarm lamp. 

Although my installation controls a 
well pump, a solenoid in the water main 
supply could be used by the city dweller. 
Variations on this circuit design may be 
made to suit the builder's junk box, but a 
few cautions should be observed. Q1 
(2N5308) is  a dual transistor internally 
connected as a Darlington circuit, result- 
ing in high current gain which produces a 
sensitivity in excess of one megohm for 
the sensor. The .Ol-pF capacitor and 10k 
resistors at the sensor inputs serve as an rf 
filter to prevent my transmitter from 
energizing the alarm. The relay I chose is 
a model with heavy duty (50 A) contacts 
and a 24-Vdc coil. The power supply 
produces about 22 volts under load, 

s-line spinner knob 
S-Line users will find that a small 

amount of weight added to the receiver 
tuning knob will materially increase the 
ease of tuning because of the added 
inertia of the system. This may be easily 
accomplished in several ways. 

Apply RTV or any other adhesive 
mixed (such as bathtub caulking) with 
lead shot, or similar material, to the 
cavity in the knob. If you put too much 
weight in the knob, you can remove it 
with a hobby knife. Alternatively, a metal 
insert may be fitted into the cavity. For 
those wishing to splurge, Collins will 
supply a weighted spinner tuning knob. 
The part number is 547-1824-003, and 
the price is ten dollars. 

M. H. Gonsior, WGVFR 



logic monitor 
I call this unit the logic monitor, and it 

is capable of monitoring logic circuits for 
dc levels (zero or one logic state) or 
detecting either positive or negative going 
pulses. The unit i s  very simple to make, 
requiring only a few simple parts and two 
inexpensive integrated circuits. 

The circuit consists basically of an 
inverter operating into two mono-stable 
multivibrators. The first monostable oper- 
ates for positive-going signals and the 
second one operates for negative-going 
signals. In detecting negative-going 
signals, the first monostable acts as an 
inverter only. Each monostable will 
operate for its own particular pulse 
polarity for the length of time set  by the 
R-C time constant of each stage. The time 
constant of each stage is designed to be 
long enough to allow the indicator lamp 
to turn on when a pulse is detected. As 
the frequency i s  increased the lamp will 
glow, but a t  a reduced brightness. 

The logic monitor is invaluable in 
checking out digital projects, particularly 
if you do not possess an oscilloscope. 
This little unit will make short work of 
checking out a digital keyer, counter or 
voltmeter. It can determine if flip-flops 
are toggling or if gates, switching or shift 
registers are shifting. It is even capable of 
detecting pulses which many oscillo- 
scopes can not. This is possible since the 
monitor i s  designed using medium speed 

fig. 2. The 844 is a dual 4-input expander with 
all unused inputs tied to  5 volts with the 
exception of the expander input. 

logic classified as DTL - diode transistor 
logic - which is  capable of faster opera- 
tion than average oscilloscopes. 

I believe the logic monitor is a very 
worthwhile investment. It can be built as 
a logic probe by installing the unit in a 
length of tubular plastic or it may simply 
be contained in a small aluminum box. 
The unit is designed for five volts and 
should not be used for logic levels greater 
than this. 

The indicator lamp can be any five- 
volt lamp which draws 50 mA or less. The 
monostables are designed using a MC844 
which enables the second monostable to 
also act as a lamp driver, thus reducing 
the necessity for an additional transistor. 

W. L. McGehee, WA5SAF 

vectorbord tool 

Reader's of W6CMQ's article in the 
August, 1971 ham radio might be inter- 
ested in a commercial tool to accomplish 
a similar task. Designed for isolating 
terminal points from a surrounding 
copper-clad surface, Vector offers two 
tools to do the job. W6CQM gave many 
applications for the technique, and 
Vector points out another - use of in- 
expensive uninsulated push-in terminals 
rather than the more expensive insulated 
standoffs. 

The Vector tools are intended for 
cutting rings through the copper sur- 
rounding a prepunched hole. Two sizes 
are available, the model PI 16 for %-inch 
diameter circles and the PI 16A for 
3116-inch diameter circles. They sell for 
$2.32 and $2.48, respectively. Unlike 
W6CMQ's version, these commercial tools 
have a centering pin which limits their use 
to prepunched or drilled boards. How- 
ever, to use them with inexpensive, sur- 
plus copper-clad board, you would simply 
have to first drill a small pilot hole for the 
tool. 

The Vector Pad Cutter Tools are avail- 
able through the Allied catalog and are 
made to f i t  most common electric drill 
chucks. 

Douglas Stivison, WA1 KWJ 



10 WArrS 
OUTPUT 

ALL 
SOLID STATE 

after feature 
Been denying yourself all that  great f u n  so 
many other amateurs are having with their 
rock-solid, through-the-repeater contacts? 

Delay no longer! Hasten to  your SBE deal- v, . .. 

er. Verify that  the  bri l l iant new SB-144 
has more channels-.-greater power output A 
.--starts your enjoyment now by including 
three sets of crystals on  popular repeater 
frequencies and a high quality, SBE ex- 
clusive dynamic microphone without extra 
charge. Add a sizzling, double.conversion 
recelver and a combo  "S" and  output  
meter with big lighted scale that also saves 
your battery by showing when the  trans- 
ceiver i s  ON. 

Conf i rm the  price then make the  deal. 
Lose no t ime i n  securing th is book-size 

A 
beauty under your dash wi th the  t i l table 
mount ing  bracket supplied. Then, power 
on! ENJOY! 

12 
CHANNELS. 
BACK LIGHTED 
NUMBERS 

SUPPLIED 
WITH 
3 SETS OF 
CRYSTALS 

LARGE 
SCALE METER. 
COMBO. 
"S" /OUW 

SUPPLIED 
WITH 
DYNAMIC 
MIC. 

LINEAR 
SYSTEMS. INC. 
220 
Airpor t  Blvd. 
W a t m i l k .  CA 
95076 

More Details? CHECK-OFF Page 110 april 19 



trapatt diodes 
Dear HR: 

While employed by Boeing Aircraft 
during the early months of 1970, 1 was 
doing research on Trapatt (for TRApped 
Plasma Avalanche Triggered Transit) and 
lmpatt (for IMPact Avalanche Transit 
Time) oscillators and amplifiers. Co- 
workers and I were using diodes de- 
veloped in the Boeing Silicon Laboratory. 

I discovered that most common silicon 
signal diodes tried would oscillate in the 
Trapatt mode. In fact, while not perform- 
ing as well as Boeing diodes, signal diodes 
did tend to "drop" into the Trapatt mode 
with less tuning. A fixture was then 
designed and built which involved very 
little metal work and cost. A summary of 
the results obtained with this circuit i s  
given in table 1. 

In all cases pulse lengths were 0.5 vsec 
with a pulse frequency of 1 kHz. The 
pulse frequency probably could have 
been increased an order of magnitude: 
pulse lengths much greater than 1.0 psec 
would probably result in burnout. 

The power output and efficiencies are 
lower than those listed in "A Second 
Look" for October 1971. The frequencies 
are higher and, in most cases, located in 
amateur bands. My feelings at the time 
were that CW operation in the Trapatt 
mode with inexpensive diodes would be 
most difficult if not impossible. I there- 
fore concentrated my efforts to obtain 

nts 
operation in the 2.3-GHz band and 
higher - where pulsed operation is  al- 
lowed. Even with properly designed 
diodes, the difficulty in achieving good 
Trapatt results increases rapidly with fre- 
quency. This becomes evident when com- 
paring the results obtained with the same 
FD600 diode at 2.3 GHz and a t  3.34 
GHz. 

The lmpatt pumping frequency of the 
diodes in this circuit was as high as 11.4 
GHz in some cases. The circuit may be 
used with the signal diodes as an lmpatt 
oscillator merely by using a different 
tuning technique. The circuit did not 
appear to be as efficient in the lmpatt 
mode as waveguide designs. Outputs were 
obtainable, however, from S-band to X- 
band using this circuit. 

fig. 1. Bias diagram of the Trapatt experimental 

setup. 

Trapatt mode operation is easily iden- 
tified not only by sudden increase in 
output power but also by dramatic and 
exciting increases in diode current and 
"drop" in diode voltage. A bias diagram 
will help to describe the phenomenon. 
The diode is reverse biased. 

The pulse amplitude is  increased until 
a certain pulse current i s  achieved. This 
varies considerably, but i s  about 500 mA 
for most signal diodes. The microwave 
circuit i s  then mechanically tuned. When 
tuning is adjusted such that the diode sees 
the proper impedances to support the 
Trapatt mode, the diode voltage Vd will 
suddenly decrease and the diode current 



table 1. Summary of various diode performance in the Trapatt mode. 

diode IN914 IN3064 IN4148 FD333 FD600 FD6W 
power out 3 26 8 22 4 1.2 
(watts) 
(peak pulse) 
frequency 2.25 1.2 1.2 1.7 2.4 3.34 

( G H Z )  

efficiency 1.1 10.0 8.5 14.5 4.9 1.8 
(percent) 
Vg (volts 120 100 120 200 90 90 

suddenly increase. An  increase from 200 
mA to 1100 mA in diode current was 
observed with one FD333 diode. More 
typical values are a voltage decrease and 
current increase by a factor of two. A 
sketch of diode voltage, current and r f  
pulses is shown in fig. 2. 

A current and voltage change may 
occur without a subsequent rf output 
pulse, a phenomenon peculiar to signal 
diodes. None of the Boeing avalanche 
diodes tested displayed this mode. 
Neither types of diodes oscillated at 
subharmonic frequencies or at Trapatt 
efficiencies without the current and volt- 
age change. 

It i s  important that the experimenter 
include in his data reverse capacitance vs 
voltage plots for each diode tested. The C 
vs V curve published by the diode manu- 
facturer may be used but is not as useful 
since C vs V curves are different from 
diode to diode. C vs V data should be 
plotted on log-log paper with capacitance 
on the dependent axis. The slope charac- 
tertistics and value should be noted for 
each diode. Slope is measured on the 
graph by using a linear rule to measure 
the ratio of rise to  run. 

An ideal 1- to 3-GHz Trapatt diode 

flg. 2. Typical diode voltage, current and rf 
pulses observed by WAPLNA. 

will have a slope value approaching 0.5, 
the theoretical maximum. Higher break- 
down voltages usually signify lower fre- 
quency operation. Approximately 100 
volts is optimum for 2.0 GHz. A 
tendency for the slope to decrease 
suddenly at a reverse voltage 1 /3 to 213 of 
VB is considered desirable; however, the 
only signal diode found to  have this 
characteristic failed to operate in the 
Trapatt mode! Many exceptions to these 
guidelines will be found, but they may 
serve as a beginning point. 

It is my belief that an enterprising 
amateur, by experimenting with different 
circuits and inexpensive diodes, could 
make significant contributions in the field 
of transit-time microwave devices, even 
possibly discovering new modes. For 
example, I am not convinced that all the 
results obtained in various labs through- 
out the country qualify to be lumped 
into one giant Trapatt mode category. I t  
is very likely different labs are calling 
seemingly similar results operation in the 
Trapatt mode, when possibly more than 
one phenomenon is being observed. Why 
did signal diodes operate with much 
lower efficiency than Boeing diodes, but 
tune into the Trapatt mode with greater 
ease? Why did some IN4148 diodes with 
nearly flat C vs V curves operate better 
than an FD333 with an ideal curve? 

I would be most happy to provide 
assistance to anyone wishing to experi- 
ment in this very exciting area. The 
circuit used in these tests is available to 
anyone seriously interested in experi- 
mentation. 

Randall W. Rhea, WA7NLA 
920 W. Indian School 

Phoenix, Arizona 8501 3 



fm adapter 
for the Communicators 

The Gonset Communicators have been 
among the most popular two-meter trans- 
mitter-receivers of all time. But they are 
a-m rigs and two meters is now heavily 
fm. 

Palomar Engineers' new frequency 
modulator puts the Communicators on 
fm without any modification or rewiring. 
The microphone plugs into the frequency 
modulator. One of the cables coming out 
of themodulator plugs into the Communi- 
cator's microphone jack and carries the 
push-to-talk line, but no audio. A second 
cable has the crystal plug. It plugs into any 
one of the Communicator crystal sockets 
and the crystal plugs into it. A variable 
capacitance diode in the crystal plug 
frequency modulates the crystal and the 

frequency multipliers in the Communi- 
cator increase the deviation to about 8.5 
kHz at the output frequency. 

The frequency modulator works with 
the Communicator I, 11, Ill, IV and 
GC-105. There are no tuned circuits in 
the modulator so operation is  not re- 
stricted to the two-meter amateur band 
alone. Built-in tone burst i s  available for 
use with repeaters. The half-second tone 
burst i s  keyed by the push-to-talk switch. 
A carrier frequency adjustment allows the 
frequency to be set exactly. 

Other modulation, such as frequency 
shift keying, can be applied to the fre- 
quency modulator. An audio level of 10 
mV is required. The frequency response 
of the modulator is 200 to 3500 Hz. 
Clipping on voice is  approximately 7 dB. 

The unit is priced at $34.50 postpaid. 
Built-in tone burst i s  $10. Communicator 
model and tone-burst frequency must be 
specified with order. For more informa- 
tion write to Palomar Engineers, Box 
455, Escondido, California 92025 or use 
check-off on page 110. 

improved signal one 
Computer Measurements, having taken 

over Signallone, has announced an im- 
proved version of the CX7 transceiver. 
The new radio, designated the CX7A, 
incorporates a series of modifications 
found desirable after years of use of the 
CX7 in the field. The major modifications 
include power supply protection to 
eliminate transients and surge problems 
which have destroyed sensitive solid-state 
circuitry in the CX7. The audio passband 
in both transmit and receive has been 
broadened to enhance the lower-fre- 
quency response. Vox turn-on has been 
changed to cure the syllable-clipping 
problems old owners have complained 
about. TVI and spurious outputs have 
been reduced by changes to the rf driver 
circuitry. A fevlr minor changes have also 
been incorporated in the new CX7A. 

Signallone sells the CX7A for $2195, 
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the same price as the original CX7. 
Owners of the older model can have all 
the factory modifications incorporated in 
their transceiver for $69.50. The entire 
set of modifications, besides improving 
overall reliability, is said to give the unit a 
new sound. 

For more information on the new 
CX7A or on modification for A CX7, 
write to Signallone, 1645 West 135th 
Street, Gardena, California 90249. 

rf fet design kit 
A special rf fet design kit is being 

offered by Siliconix to help familiarize 
amateur experimenters and professional 
designers with the capabilities of rf fets. 
The kit includes three E300s suitable for 
fm preamps, two 2N5397s for mobile 
rigs, two U310s for community antenna 
television amplifiers, two UT100s for uhf 
preamps, one 2N5912 for a uhflvhf 
mixer, aset of fet design ideas, application 
notes and data sheets and a copy of the 
FE T Handbook. 

The regular retail price of the kit 
would be $55.15, but it is being offered 
as a package for $19.95 from local 
Siliconix distributors. It is  also available 
by mail for an additional $1.50 postage 
and handling fee from Siliconix Incorpor- 
ated, Attention: Mr. B. Siegal, 2201 
Laurelwood Road, Santa Clara, California 
95054. More information is  available 
from this address or by using check-off 
on page 1 10. 

worldradio 
Wordradio is a new amateur-radio 

newspaper published every three weeks 
by Armond Noble, WBGAUH. Com- 
pletely non-technical and non-political, 
Wordradio covers public service, humani- 
tarian and international aspects of the 
hobby as well as FCC news. Service nets, 
ham expeditions, unusual amateurs, 
amateur connected rescues and mercy 
missions are all reported in the new 
newspaper. For a sample copy write to 
Worldradio, 2509 Donner Way, Sacra- 
mento. California 95818. 

digital clock 

Aero-Metric i s  now offering their new, 
all solid-state digital clock in both a 12- 
and a 24-hour version. Time display is in 
hours ,and minutes, using bright red neon 
readout tubes rated at 200,000 hour life 
(over 22 years). The circuit uses T L  
logic and includes 15 integrated circuits, 
4 transistors and 7 diodes. 

The time base of the logic circuit i s  
taken from the 117-volt power line fre- 
quency of 60 Hz so accuracy is based on 
the United States power grid 60 Hz 
standard of within 3 seconds per year. 
The power supply has a built-in, recharg- 
able battery which holds time in the logic 
circuit during short interval power line 
failures up to 5 minutes. 

The 24-hour clock has a station-identi- 
fication feature for amateur operators 
which consists of a bright red neon light 
which flashes for 30 seconds every 10 
minutes. This serves as a reminder to 
transmit the station call letters as re- 
quired by FCC regulations. This station- 
identification feature can be switched off. 

The 12-hour clock is  $93.00, and the 
24-hour clock is  $99.00 with standard 
metal cabinets in a choice of black or 
gold. A choice of walnut or maple 
cabinets is  available a t  $9.00 extra. These 
clocks are unconditionally guaranteed for 
one year on all parts and labor, under 
normal use. 

Clocks can be purchased direct from 
the factory with BankAmericard or 
Master Charge (include card number), 
C. 0. D. ($20.00 down), check or money 
order. All postage is prepaid except 
C. 0. D. For free literature write to 
Aero-Metric General, Inc., 155 Franklin 
Street, Dayton, Ohio 45402 or use 
check-off on page 1 10. 
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AMATEUR 
ELECTRONIC SUPPLY 

ROBOT MODEL 70 MONITOR.. $495 
ROBOT MODEL 80 CAMERA.. $465 
25mm. f 1.9 lens.. . . . . . . . . . . . .  $ 30 

. . . . . . . . . . . .  25mm. f 1.4 lens.. S 40 
........ 25mm. f1.4 Macro lens S 60 

AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Ave. MI lwaukee. WIS.  53216 

Phone (4 14) 442-4200 
HOURS: Mon & Fri 9 - 9 :  Tues.  Wed & Thurs 9 - 5 3 0 :  Sat 9 - 3  

.IIIIIIIIIIIIII 
I To: AMATEUR ELECTRONIC SUPPLY 1 
I 4828 West Fond du Lac Avenue 

Milwaukee. Wisconsin 53216 1 
I I am interested in the followinn new equipment: I 
I I 
I I have the following to trade: (what's your deal?) I 
I I 
I Ship me the following New Equipment. I 
I I 
I 
I I enclose $----: I will pay balance (if any) 

I 
I COD (20% deposit) Revolving Charge Plan 

I 
I - fl Name I 

I Address I - 
I 

I Stat 1- 
I 

&nd Reconditioned Equiiment Bulletin I 
IIIIIIIIIDDIIII 

scanning fm 
transceiver 

Regency Electronics is now marketing 
their Transcan* base and mobile trans- 
ceivers for the 2-meter fm band. Units are 
in production and are being distributed 
throughout the country. 

Regency calls Transcan a new recep 
tion concept in fm transceivers. The 
receiver section of the transceiver scans as 
many as 8 crystal-controlled channels 
anywhere in the band. Upon reception of 
a signal, scanning stops, and the receiver 
monitors the frequency being used. At 
the end of the transmission the receiver 
resumes scanning a t  the rate of 15 chan- 
nels per second. Each channel can be 
quickly programmed in or out of service 
by the push of a button so the receiver 
will not be locked onto one frequency if 
the channel is tied up. 

All eight transmit channels are also 
pushbutton selected. When a transmit 
button is pushed the receiver stops scan- 
ning and locks on the receiver channel 
paired to the selected transmit frequency. 
Both transceivers - the H R-2s 1 17-Vac 
base transceiver and the HR-2MS 
13.6-Vdc mobile transceiver - are Ameri- 
can made and are fully solid state. 

The receiver boasts 0.35 pV sensitivity 
for 20-dB quieting, selectivity at  6 dB 
down of +16 kHz, 45dB image rejection 
and 60-dB spurious rejection. Modulation 
acceptance is +I 5 kHz and audio output 
is 5 watts into a built-in front panel 
speaker. 

The transmitter runs 15 watts output 
across the entire 144- to 148-MHz band 
and has adjustable deviation zero to 15 
kHz. Spurious and harmonic emissions 
are measured a t  55 dB or more below the 

*Transcan is a trademark o f  Regency Elec- 
tronics, Inc. 
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"What do you think of SSTV?" 

"Doc" Taylor, WQFEE answers 
We recently called Doc, one of thc most activc 
amateur radio operators in the country, who 
we knew owned a Robot SSTV Canlcra and 
Monitor, and asked him, "What d o  you think 
of SSTV?" Here are some of his comments: 
"l'vc been an active ham since 1946 and SSTV 
is the greatest thing that's ever happened to 
amateur radio.. . l love the friendliness of SSTV 
because we can be so personal, scnding pictures 
of ourselves and our families to one another.. . 
I spend practically all my spare time operating 
SSTV.. .there arc many, many people on SSTV 
now, new Robot stations are popping up every 
d a y . .  . I've worked Australia. New Zcaland, 
Laos, South America,  Africa, Italy. Hawaii, 
Alaska. Establishing contacts is no prohlem . . . 
As  far as  the Rohot equipment is concerned, 

it's cxcellcnt equipment, the Cadillac of the in- 
dustry. And I've gottcn excellent service. I'm 
really pleased with the Rohot gear." 

ROBOT MODEL 70 SSTV MONITOR . . $495 
ROBOT MODEL 80 SSTV CAMERA.. .$465 

For complete information on Slow Scan TV, 
the Robot SSTV Camera and Monitor, and a 
copy of our SSTV operator directory, write: - 

ROBOT RESEARCH INC. 
7591 CONVOY COURT, S A N  DIEGO, CA 92111 

(714) 279-9430 

See the complete line of Robot SSTV equipment at your nearest dealer. 

Birmingham, Ala. 35233, James W. Clary Company, 1713 Second Avenue South, (205) 322-2486 Anaheim, Calif. 
92804 Henry Radio Company, 931 North Euclid. (714) 772-9200 Los Angeles, Calif. 90064. Henry Radio Com- 
pany, 11240 West Olympic Boulevard, (213) 272-0861 Oakland, Calif. 94607, Arnrad Supply, 1025 Harrison 
Street, (415) 451-7755 Denver, Colo. 80202, CW Electron~c Systems, 1401 Blake Street, (303) 244-5523 
Miami, Fla. 33137, Amateur Radio Center. Inc.. 2805 NE Second Avenue, (305) 374-4101 Honolulu, Hawaii 
96803, Honolulu Electronics. 819 Keeaumoku Street, (808) 949-5564 Baltimore, Md. 21211, Amateur Radio 
Center, 1117-19 W. 36th Street. (301) 889-5214 Wheaton, Md. 20902, Electronics International Service Corp., 
11305 Elkin Street. (301) 946-1088 Reading, Mass. 01867, Graham Radio Company. 505 Main Street, (617) 
944-4000 Muskegon, Mich. 49441, Electron~c Distr~butors, Inc., 1960 Peck Street, (616) 726-3196 Butler, Mo., 
Henry Radio (816) 679-3127 St. Louis, Mo. 63132, Ham Radio Center, 8342 Olive Boulevard, (314) 993-6060 . Las Cruces, New Mexico 88001, Mannies Electronic and Photo Supplies, 802 So. Solano. (505) 524-3646 
New York, N.Y. 10012, Barry Electronics, 512 Broadway, (212) 925-7000 Ashville, North Carolina 28801, 
Freck Radio Supply, 38 Biitmore Avenue, (704) 254-9551 Cincinnati, Ohio 45231, Queen City Electron~cs, 
1583 McMakin Ave., (513) 931-1577 Cleveland, Ohio 44112, Amateur Electronic Supply, 17929 Euclid Ave., 
(216) 486-7330 Dayton, Ohio 45404, SREPCO. 314 Leo St.. (513) 224-0871 Portland. Oregon 97205. Port- 
land Radio Supply, 1234 S. W. Stark St., (503) 228-8647 * Pittsburgh, Pa. 15222, Cameradio Co., 2801 Liberty 
Ave., (412) 391-7400 Trevose, Pa. 19047, Hamtronlcs, 4033 Brownsville Rd.. (215) 357-1400 Fort Worth, 
Texas 76110, Ed Juge Electronics, 3850 So. Freeway, (817) 926-5221 Houston, Texas 77002, Madison Elec- 
tronics Supply, 1508 McKinney Ave., (713) 224-2668 Spokane, Wash. 99206, HCJ Electronics, E. 8214 
Sprague, (509) 924-2343 Milwaukee, Wisc. 53216, Amateur Electronic Supply, 4828 W. Fond du Lac Ave- 
nue, (414) 4424200 CANADA: Fredericton. N.B.. Audio Lectronics Ltd. 79 Prospect Street. (506) 454-3380 

Toronto, Ontario, VE Amateur Radio, 3768 Bathurst Street, (Downsview), (416) 636-3636 Montreal, Quebec, 
Payette Radio Company. 730 St. Jacques. (514) 866-6681. 
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'TOP BRANDS 
AVAILABLE FOR 

IMMEDIATE SHIPMENT 
SONAR R A D I O  
STANDARD 
COMMUNICATIONS 
DICOMM 
CAM ANTENNAS 
HYCAIN 

: ::::EcRA, 

. ANTENNA SPECIALTIES 
INTERNATIONAL 
C R Y S T A L  
GALAXY 
BOMIIR 
CRYSTEX 
LARSEN ANTENNAS 
SHURE COMM MIKES 

1 We stock crystals 

WESTERN N. Y .  
HAM FEST and 
VHF CONFERENCE 

MAY 13,1972 

Monroe County 
Fairgrounds 
Rt. 15A 
Rochester, N. Y .  
(Near Thruway Exit 46) 

Huge Flea Market 
Top Programs 
Award Prescntations 

Friday Night Cocktails 

WNY HAMFEST 

ROCHESTER, N. Y .  

carrier. 
The mobile HR-2MSsells for $319, and 

the base HR-2s sells for $349 including a 
ceramic push-to-talk microphone and 
crystals for 146.94 MHz Simplex. 

For more information write to 
Regency Electronics, Inc., 7900 Pendle- 
ton Pike, Indianapolis, Indiana 46226 or 
use check-off on page 1 10. 

parts kits 

Assortments of the most widely used 
Centralab electronic components are of- 
fered in eight new service kits designed to 
provide hams, experimenters, service 
dealers and designers with a well-balanced 
supply of their component requirements. 
Briefly described, the new kits are: Kit- 
10F, Fastatch II controls; -20W. minia- 
ture wire-wound controls; -30T. minia- 
ture trimmer controls; -50A, axial lead 
electrolytics; -55P, pc lead electrolytics; 
-60D, general purpose capacitors; -70H. 
high voltage capacitors and -loop, 
packaged electronic circuits. 

Each kit is housed in a rugged steel 
frame cabinet with 15 plastic drawers. 
Cabinet size is 10 x 8 x 6% inches, and the 
cabinets are portable with convenient 
handles. The cabinets may be stacked in 
groups or wall mounted. All kits are 
supplied completely ready to use with 
components functionally arranged in 
drawers by value, type and size. Each 
drawer is  prelabeled clearly showing con- 
tents. The latest edition of H. W. Sams 
"Replacement Control Guide" is  in- 
cluded in the 3 control units (Kit-1OF. 
-20W, -30T). 
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1 BoN Us 
1 THE BEST ANTENNA 

PACKAGES YET! --, 

~ P P T I M U M  PERFORMANCE 
( . GUARANTEED SAVINGS 

1 r 

TOWER CORP. 

fl@n t ,  

ALL NEW, engineered for 
' optimum performarce with 

TRI-EX'S Certified Antenna 
Towers & HY-GAIN'S TOP 

I Performance Antennas. The 

I utmost in craftsmanship and 
I construction for your 
I satisfaction. . . . 
& 

Local Bank Flnancin 15% 
1  own or ~ r a d e - l n  8own - 
1 '  

Good Recondit~oned Equip  
ment. Nearly al l  makes and 
models. Our recondit~oned 

! %.- equipment carrler a 30  day 

I ' warranty and may be traded 
back wlthln 90days for full 

! credit toward the purchase 
of NEW equ~pment. In- 
qulrles lnvited. 

Cert i f ied Welders & 
Approved b y  L.A. C i t y  

W 5 1  S H O W N  

"WEST COAST'S FASTEST GROWING 

LAE MW35 "STANDARD" Package 
(Free Standing Crank-Up Tower 
9.5 Sq. Ft. - 50 MPH) (35 Ft.) 
CDR AR-22R Rotator* 
100 ft. RG-581~ coax control Cable 
Substitute 50 ft. free standing, add $100 
Complete with one of the following 
antennas: 
HY-GAIN TH2MK3 $259 
HY-GAIN TH3JR $259 
HY-GAIN DB10-15A $265 
HY-GAIN HY QUAD $280 
HY-GAIN TH3MK3 $290 
'TR-44 rotor wlcable add: S 30 
HAM-M rotor wlcable add: $ 60 

LAE W51 "DELUXE" Package (51 Ft.) 
(Free Standing, 9 Sq. Ft. - 50 MPH) 
CDR TR-44 rotor* 
100 ft. RG58lU Coax & Control Cable 
Substitute 67 ft. free standing, add $400 
Complete with one of the following 
antennas: 
HY-GAIN DB10-15A $575 
HY-GAIN HY QUAD $590 
HY-GAIN 204BA $610 
HY-GAIN TH3MK3 $610 
HY-GAIN THGDXX $635 
Free stdg. base ~ncld. NOICHARGE 
"HAM-M rotor wIRG8lU add: $ 40 
LAE LM354 "SUPER" Package (54 Ft.) 
(16 Sq. Ft. - 60 MPH) 
CDR HAM-M Rotor 
100 ft. RG8lU Coax & Control Cable 
Substitute 70 ft. free standing, add $650 
Complete with one of the f0110~ing 
antennas: 
HY-GAIN TH3MK3 $735 
HY-GAIN 204BA $740 
HY-GAIN THGDXX $765 
Freight PREPAID to your door in the 
Cont~nental USA west of the Rockies. 
For shipment east of the Rockies, add 
$10.00. Substitutions may be made .... 
write for prices. 

AMATEUR RADIO DISTRIBUTOR" 
"WE SELL ONLY THE BEST" 

E l e c t r o n i x  S a l e s  
23044 S. CRENSHAW BLVD., TORRANCE,  CALIF .  90505 

Phone: (21 3) 534-4456 or (21 3) 534-4402 
HOME o f  LA AMATEUR RADIO SALES 



HERE IT IS! . . . one complete U.S. Callbook 
and one complete DX Callbook per year and no 
change in price. In addition you can keep your CALL- 
BOOKS up-to-date through a subscription to the new 
Service Edition Series published each March 1, 
June 1 and September 1 -each one covering new 
licenses and all activity during the preceding quar- 
ter. Annual subscription to complete Winter CALL- 
BOOKS plus 3 Service Editions only $14.95 postpaid 
for the U.S. and $11.45 postpaid for the OX. 

in the U.S. edition 

in the DX edition 

These valuable EXTRA features included in both editions! 

Zips on al l  PTHs! 
Census af Radio 
Amateurs throu~hoot ~;~fi~;~hOnetic 
Radio Amateurs' License Where Blly! 

Plus much more! 
your favorite dealer or order direct (add 25C for 
ing in U.S., Possessions & Canada. Elsewhere add 

RADIO AMATEU 

Complete information on these eight 
new service kits is available from Cen- 
tralab distributors, or by writing directly 
to Distributor Products, Centralab, the 
Electronics Division of Globe-Union Inc., 
5757 North Green Bay Avenue, Mil- 
waukee, Wisconsin 53201, or using 
check-off on page 11 0. 

wire stripper 
Radio Shack is  offering a new auto- 

matic wire stripper and cutter in their line 
of Archer tools. The new tool strips 
number 24 to number 12 gauge wire in a 
second. To operate the wire stripper you 
insert the wire, squeeze the insulated 
handles and release. Insulation is removed 
cleanly and completely without nicking 
or breaking the wire. A strip gauge guides 
the wire to the correct portion of the 
blade and assures a uniform stripped 
length every time. 

The Archer automatic wire stripper 
and cutter is priced at $4.95 and is  
available exclusively through Radio 
Shack's more than 1100 stores or by mail 
from Allied Radio Shack, 2400 West 
Washington Boulevard, Chicago, Illinois 
60680. More information is available 
through check-off on page 110. 

light-emitting diodes 
The ham and experimenter can now 

get four different light-emitting diodes in 
the Motorola HEP line. The new diodes 
lend themselves to digital displays, 
burglar alarms, panel lights, digital clocks, 
frequency counters and other digital read- 
out circuits in which the low power 
requirements and long life of the light- 
emitting diode offer new design possibili- 
ties. 

The new Motorola LEDs include three 
visible red diodes (P2000, P2001 and 
P2003) and one infrared diode (P2002). 
They are available through any HEP 
dealer. More information i s  available from 
Motorola HEP Semiconductors, Box 
20924, Phoenix, Arizona 85001 or use 
check-off on page 1 10. 
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T H E  

ELIMINATES QRN AND Q R M  

NEW DESIGN PRINCIPLE GIVES YOU 
TOTAL ISOLATION-The SCRUBBER is 
NOT A FILTER. The SCRUBBER Output 
tone IS completely Isolated from the In- 
comtng S~gnal by use of the new Doug- F R ~ T C + I ~  

a s  Randal FRITCH @ (Pat. Pend.), a r,aT,,,,fl 
FREQUENCY RESPONSIVE SWITCH. The 
a u d ~ o  output of any s tat~on receiver 1 
dr~ves the FRITCH. When the selected 
a u d ~ o  tone 1s rece~ved, the FRITCH keys 
a local osc~llator by means of an ~ntegral 
reed relay. The OSCILLATOR tone IS ad- 
justable for p ~ t c h  and volume to  sult the 
o~erator 's  taste. THIS IS THE ONLY REDUCES OPERATOR FATIGUE. 
SOUND THE OPERATOR HEARS. 

ELIMINATES ADJACENT SIGNALS. 
EASY OPERATION-Connect the 
SCRUBBER t o  any standard receiver. 355 SIGNALS BECOME 599. 
tune until the meter on the SCRUBBER 
peaks, and flip the "SCRUB" switch t o  
"IN" for completely noise free recep- 
tion. r------------------- 
A MULTI-PURPOSE ACCESSORY- 
Housed in  a handsome wood grained 
cabinet, the SCRUBBER can also be 
used as a STATION SPEAKER, on the 
air CW MONITOR, or as a CODE PRAC- 
TICE OSCILLATOR. 

B~egir tered trade name of Douglas Randall Frequency 
Responsive Switch 

DOUGLAS RANDALL SALES DEPT. 
6 PAWCATUCK AVENUE 
PAWCATUCK, CONN. 02891 

Enclosed is Money Order- Personal 
Check and order for One SCRUBBER f i l  $94.50 
(Connecticut Residents add 5% Sales Tax). 
Freight Prepald in Continental U.S.A. 

. . . . . . . . . . . . . . . . . . . .  Name Call . . . . . . . . .  
DOUGLAS RANDALL DIVISION . . . . . . . . . . . . . . . . . . . . . .  - .  . . . . . . . .  
WALTER KlDDE & COMPANY INC. 

. . . . .  . . . . .  6 PAWCATUCK AVENUE . . . . . . . . . . . . .  City .State .  . Z IP .  

PAWCATUCK, CONN. 02891 Kidde , 
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MEMORY-MATIC 500  KEYER FREQUENCY MARKER STANDARD 
Today's newest and most advanced keyer. 500 Markers at 5, 10. 25. 50. 100. 200 and 400 kHz. 
bit/40 character Read-Write memory. Stores any 400 kHz crystal. No unwanted markers. Latest 
message instantly. Near-Full and overload alarms. low power ICs. Buffered osc. and output. 
Includes al l  Space.Matic 21 features. 

$198.50 
$32.95 (Less Batteries) 

per-"- 

! 
.-<. 

i .,.-. -..,< -. )r . , 

SPACE-MATIC 2 1  KEYER ELECTRONIC FEATHER TOUCH KEY 
Instant self-starting. self-completing dots, dashes. The solid-state design detects the mere touch o i  
and assocrated dot, dash, character and word your finger and eliminates such problems as 
spacing. Adjustable weighting. 3.5-85 wpm. Built- contact bounce, proper adjustments and dirty 
in sidetone and speaker. Iambic. Dot and dash contacts. Weighted. 
memories. Suitable for use with al l  standard keys. 

$89.50 
$19.95, $22.95 SPDT Switch Option 

P' ' . -. - 

F- rq 

I I 

5-year guarantees PPD USA Send for brochures 

DATA ENGINEERING INCORPORATED 
BOX 1245 . SPRINGFIELD, VA. 22151 

Depend on . . . 
We supply crystals from 
16 KHz to  100 MHz i n  
many types of holders. 
Over 6 mi l l ion  crystals 
in  stock. We manufac- 

M O N I T O R S ,  2 - W A Y  Fat Myers 
RA010, REPEATERS, ETC. ~ ~ ~ ~ ~ d ~ 3 ~ 3 ~ . ~ ,  
I n q u i r e  a b o u t  s p e c i a l  
q u a n t i t y  pr ices.  Order Se::tZf:i 
d i r e c t  w i t h  check o r  
money order. 
For first class mail add 15C per thousands of 
crystal ..for arrmail add 20C ea. frequencies i n  

SPECIALS1 CRYSTALS FOR: 
Frequency Standards 

100 KH: IHC13lU) 
1000 KH: IHCGIUI 

Almost All C0 Sets .  Trans. or Rec. 
ICE  Synthesizer Crystal on request) 

Any Amateur Band in FT-243 
IExce~~t 80 meters) 

80 Meter Range In FT-243 

ALL SOLID-STA TE 
SSB TRANSCEIVER 

. Complete single.band SSB transceiver 4 to 5 
watts PEP output 15. 20. 40 or 75 meters. . VFO tuning 3750 to 4000 on 75, full coverage 
on 40, 20 and 15 meter amateur bands. 
Suitable for dry battery operation. . Light weight. small size, makes excellent 
portable - boat, aircraft. field or mobile. . Contains 15 transistors. 1 mosfet. 2 Darling- 
ton amps, 1 I.C. and 17 diodes. Four-pole 
filter. . Available accessories. AC power supply, MIC. 
headsets, lightweight dipole and 40 watt PEP 
linear amplifier. . Xtal controlled emergency and net transceiver 
available. Write for full information on trans- 
ceivers and accessories. 

JUSTIN INC. 
2663 LEE STREET 

SOUTH EL MONTE. CALIF. 91733 



NEW LOW PRICES 
RTL o r  TTL LOGIC 

100 - 50 - 25 KC MARKERS 
ZERO BEAT TO W W V 

MC 7 9 9 ~  Dual Buffer USES NEW 100 KC CRYSTALS 
(ineludcd' in all unlh) . . .  GLASS EPOXY BOARDS 

MC 7M)P Decade ................................................. $3.00 
MC 767P Quad Latch ..................................... 3.00 
MC 9760P Decade ............................................. 5.00 

ONE EACH OF 3 ABOVE $10.50 

. . *  3.5 V. OPERATION 

7400 uad 2 Input NAND Gate 65C 10/5.95 
7404 8ex Inverter ...................... 65C 10/5.95 
7441A Decimal Decoder/Drlver 

$3.50 10/29.95 
NEWll 7447 7 S e m e n t  Decoder/Drlver 

$3.10 each 10/$27.95 
7473 D U ~ I  JK Flipflop $1.30 10/10.95 
7475 Quad Latch . . . . .  $2.10 10/19.95 
7490 Decade Counter . . . . . . . . .  $2.40 10/19.95 
709 Op Amp . . . . . .  .$1.75 10/16.50 
741 Op Amp .............. .$2.70 10/25.00 
CA 3035 Linear Amplifier .. .$7.25 10/21.95 
L M  309K 5V Ra$ulator ........ $3.75 10/$34.95 
14 Pin Dual l n l ~ n e  socket terminals 

25 t  10/2.25 
16 Pin Dual lnl ine socket terminals 

306 10/2.75 
. * .  

NEW NATIONAL Lon L l l e  Nlxle tub- N L  
940s 0-9 with two 8eclmal points 

$4.50 ea. 10/42.95 
Japanese Readout wi l l  re  lace 5750 tube 

12.95 each 10/$27.50 
SOCKET fo r  N L  9405 . . . . . .  506 each 
100 KC CRYSTAL NEW ....................... $3.95 

TRANSFORMERS 
Pri 115V 60 cyc Sec.6.3V c t  20 a m p  

12 Ib, $3.95 each 
PrI 117V 60 cyc Sec. 850V ct - 310 MA 

6.3V c t  - 18 Amp 

Offer expires April 30. . . .  
and operating instructions. 12 Ibs. . . .  R & R ELECTRONICS 

INDIANAWLIS, IND. . . .  
Tellax paper for  above lacslmile. 
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BARRY PAYS CASH fo r  your unused equipment, tubes, components, semi- 
conductors, etc. Send your l i s t  today fo r  a fast  cash o f fe r .  

512 BROADWAY NEW YORK, NEW YORK 10012 212-WA-5-7000 

HQS for ONE of the LARGEST STOCKS o f  NEW & UNUSED TUBES and SEMICONDUCTORS 
' Two Meter 19" Magnetic-mount whip Swan 250 6 Meter SSB Transceiver. 117XC 

antenna, with 10' o f  Amphenol coax power supply & speaker. @ $325.00 
& PL-259 Connector. . . .  1.r $9.95 a ................. 

Clegg "Venus" 6 Meter Transceiver with Nation- 
Net wt. 1 Ib. al AC power supply. 61 $275.00 
Drake "Demos": Receivers 2.C C Swan "Cygnet" Transceiver with "b"i l t -~n 12- 
$ 195.00. SPR-4 C $370.00. SW4-A O vdc/220AC power supply. New, write. 
$250.00, Transmitters: TR.4 6. $465. Jennings UCSXF-2300 @ IOKV. Vacuum Vari. 

Dycomrn Super Brick Booster; for TR-22. Typ.. 
30 watts out for 1W in ............ . fa  $99.95 

able Capacitor. 50 to 2300pf. Unused. Orig. box 
1.z $195. 64,000 ufd/30 vdc/40 surge. computer 

Dycomm Brick Booster; 1W to 2W in. 20 to  25 grade capacitors. New @ $4.95. watts out .................................... @ $79.95 8000 ~ f , j / 55  V ~ C ,  N~~ 61, $2.50 
Dycomm ~ l o c i i  Booster; 50 watts out for 10 =onset 6-76 80 thru 6 meter transceiver with 
watts Dycomm ~n .,lo-o;;.. lbo. waits...oui...io.r...lo@W~~~~~ AC supply. C $ 130.00. DC supply O $55.00 
typ. ................................................... O $195.00 Ten-Tec; RX-10 @ $59'95. S-30 ' s49.95* P"- 
VHF Specialists 2M FM RF power a m  s FM 3 3A G' $79.95, PM.2B a $65.95 
30. 3 watts in 30 watts out typ. $7$65. Robot SSTV Camera 6. $465.00.  oni it or m 
10.50. 10 watts i n  50 watts out typ. m $99.95. $495.00. F 1.9. 25mm Lens ca $30.00 
2M Pre-amp, 13db gain, 3.5db NF. ft $12.95. Pearce-Simpson 25 watt 2M FM TCVR, 6 chan. 
IC-20 2M FM TCVR: 12 channels. 12 volt nels independent transmit and receive. 2 ch. 
operation. With mike, mounting bracket and 3 supplied. 12 volt DC operation G? $249.95. 
channels supplied. 10 watts output @ $289.00 With *C supply fiz $299.95 
Rechargeable Battery Pac. 6:' $49.00. Polarad Microwave Signal Generator Model 
IC-3P Discrim~nator meter/power supply, 110 SG.400 A/U. 4.2 to 11.0 KMC with direct read. 
AC operation of IC.20. ................... $75.00 out on frequency. . luv to 200mv output, in- 
IC-21 2M FM TCVR with 2 4  channel operation ternal and external modulation and all cables. 
AC.DC power supply. Deviation meter. 3 ~ h . :  accessories and spare tubes. New 6 $795.00 
SWR & RF power meter and R.I.T.. 10 watts Call or write for information on the CX7A Trans- 
output. . . . . . . .  @ $389.00 ceiver and the New SBE Digital Transceiver. 
Drake TR-22 2M F M '  pokable. complete with Also Alpha/Seventy Linear Amplifiers. Barry 
mike and ni.cads. New. . . . . . . . . . . . . .  h $199.95 Electronics is also an Export company and can 
Hallicrafters HT44 80-10 meter SSB-CW-AM handle orders from all over the world. Prices 
Transmitter with PS-150-120 pwr sup. <a $250.00 FOB N.Y.. N.Y. 10012. I BA RR Y 512 Broadway NY, N Y  10012 1 
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~ ~ ~ - w A - ~ - ~ o o o  ELECTRONICS I 
AT EASTdd 
PI SPLECH TOM PRLf50Rrw~ 

REALLY WORKS ! 

RPC-3M (ONLY $22.50) MODULE 0 7 

I.O\V DISTORTION 
CIRC'Ulf RPC.3C CABINET MODEL 
FULLY WIRED R. ($34 95) 
TEST El) NOT A K I T  
WORKS WITH 
PkfOSl: PATCH 
INI -ERNAL UNITS 
B MOI)UI.l!S H'ORK ,$ 
M0HII.E @-( 
FU1.L WAKKANTY e 
-ONE YEAR 

INTRODUCTORY 
l .O\V PRICES RPC-3.3U INTERNAL UNIT 
( I!l ino~s rcsidenlc ;tdd 
S ' r  Sales 711~)  

(124.95) 

Write for specifications 
and information sheets 5 Electronics 

(free) 
Dcmonstrntion Tnpc (cas- BOX 1201H 
sctlc) availahlc ($2.00 dc- CHAMPAIGN, ILL. 
pos11) 61820 

~nstrumentat~on, w e  can 1111 your ordel custom tuned lu anr 'requency 
from 5 MHz. to 475 MHz w~th~n 24 hours by alr mall or speclal i lel~r 
ery. Ail you pay IS wc regula low prlce plus C.O.D. sh~pplng 
charges. T h ~ s  rush servlce IS also available on some of our stock 
converters. See Ocl., Nov. and Dec. 1971 Issues of 73 Magaz~ne fw 
our 2 page condensed catalog. Call us belween 9AM ad OPM. Monday 
lhru Fr~day except hol~days (no collecl calls please\. If llne IS busy 

PHONE: 212-468-2720 



for the most advanced antennas under the sun! 

MONOBANDER 

entire 20 meter band. 

The best antenna of its type on the market. Four wide spaced elements 
(the longest 36'6") on a 26' boom along with Hy-Gain's exclusive Beta 
Match produce a high performance DX beam for phone or CW across the 

10 db forward gain I Maximum power input 1 kw AM; 
1 28 db FIB ratio 4 kw PEP 

I Less than 1.05:l SWR I Wind load 99.8 Ibs. at 80 MPH 
at resonance I Surface area 3.9 sq. ft. 

I Feeds with 52 ohm coax 

The 204BA Monobander is ruggedly built to insure mechanical as well as 
electrical reliability, yet light enough to mount on a lightweight tower. 
(Recommended rotator: Hy-Gain's new Roto-Brake 400.) Construction 
features include taper swaged slotted tubing with full circumference 
clamps; tiltable cast aluminum boom-to-mast clamp; heavy gauge ma- 
chine formed element-to-boom brackets: boom 2" OD; mast diameters 
from 1%" to 2l/z"; wind survival up to 100 MPH. Shipping weight 51 pounds. 

See the best distributor under the sun ... the one who handles the Hy-Gain 
204BA Monobander. 

Model 204BA (4-element. 20 meters) ........................... $149.95 
Model 203BA (3-element, 20 meters) ........................... $139.95 
Model 153BA (3-element. 15 meters) ........................... $ 69.95 
Model 103BA (3-element, 10 meters) ........................... $ 54.95 

FERRITE BALUN MODEL BN-86 eb!# Improves transfer of energy to the antenna; 

4 
eliminates stray RF; improves pattern and FIB 
ratio. $14.95 

J 
HY - GAIN ELECTRONICS CORPORATION 

P. 0. Box 5407-WD, L~ncoln, Nebraska 68505 
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I ELECTRONIC SURPLUS BARGAINS I 
KLEINSCHMIDT TELETY PWRITERS 

?--- -\ M o d e l  lT-100. Capab le  o f  send ing  60-100 
WPM., 115 v, 60 cyc. Sel f  c o n t a ~ n e d  pwr. 

-,'\ supply. Sh tpp ing  wt. 70 Ibs. $59.50 ea. 
Model TT-843 - Same as above. - - 

........................................... U N U S E D  $150.00 ea. 

REPERFORATOR- TRANSMITTER 
M o d e l  lT-179/FG Mfg by K le inschrn id t  

Tape  printing & punch ing ,  a lso  trans- - 
rni t ter-d is t r ibutor .  115 volts. 60 cvc. shoe. 

; wt. 90 Ibs. Used, exce l len t  cond. '(go;'?. - .- 
cost $2,000). ......................................... $59.50 

TELETY PWRITER TABLES 

A wide-ran e high 
gain, p o r t a t ~ b  test 
unit for obsewatlon 
o f  p u l s e s ,  s h o r t .  
period electrical dis- 
t u r b a n c e s ,  s i n e  
waves. Band width 3 
cyc.-15 rnc. 105/125 
VAC 50-1000 cyc. 

AN/USY-50 OSCILLOSCOPE $79.00 

TEST SCOPE 
TDMS Transmitter 
used i n  testing of 
teletype equipment. 
con ta ins  1.3RPI. 
1-5687. 1-6N030. 
2-12AX7 & 13-12 
AU7. No pwr. sply. 
Shpg wt. 20 Ibs. $1 

2-METER-VHF 
BC-640 X'MITTER 
50 watt - CW and AM. 
Frea. ranee 100.156 
MC- crystai'-controiid 
Pwr. rqrnt. 100/125 60 
cyc. Crated wt. 600 
Ibs. W x 22" wide. 

149.50 

ANDY ELECTRONICS - DIV. OF ANDY INTERNATIONAL 
6427 Spr inger  Houston. Texas 77017 713-645-7057 

WORLD'S BEST VHF 
FM ANTENNA, IN 
STOCK AT YOUR LOCAL 1 
DISTRIBUTOR. I 

New! Plug-in modulator 
Puts the CommunC 
Cator transmitter on 
FM. 

.No modif lcatlon or 
rewlr ing on your 
Communlcator. Just 
plug into mike jack 
and crystal socket. 

Compact self-contained 
modulator measures 
4" x 3" x llh". w 

I . Works w ~ t h  Communicator I. 11. 1 1 1 .  i v  and 
GC.105. 

FM at a tenth the cost of a new rig. 
Frequency adjust tor netting built In. 
Built-in tone burst available. Keyed by 

Push-to-talk switch. 

$34.50 postpaid U.S.A. Built-in tone burst 
$10.00. Specify Communlcator model 
and tonbburst frequency. California 
residents add 5% sales tax. (HC- 6 /U 
Crystal and 9 volt transistor battery not 
sup~lled.) 

Send for free MKcrintive brochure. 

86 april 1972 More Details? CHECK-OFF Page 110 



MAGNUM SIX 
RF SPEECH PROCESSOR FOR 
COLLINS 's* LINE ti HEATH *SB~~HW~*SERIES 

TRUE R F  SPEECH CLIPPING 
lNTRODUCTORY > 6db UNDISTORTED AVERAGE POWER GAIN 
OFFER-HURRY DUPLICATE O.E.M. CRYSTAL (HEATH) OR MECHANICAL 
LIMITED TIME ONLY (COLLINS) FILTER 
$129.95 Postpaid U.S. HIGHEST QUALITY SOLID STATE COMPONENTS 

(Add 5% in Washington) REGULATED FAIL-SAFE POWER SUPPLY 

Send for FREE Brochure 
Communication Technolow Group 
"A Division of Bitcil Systems, Inc." 
31218 Pacific Highway South 
Federal Way, Washington 98002 

Commun rnt,or I.< hn"l"g" C r w  
A 0l"l.lO" or Rllc.8 !,",!em. 1°C 
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the 

Features: 8. Calibration wi th in 
1. All modes 10 through lOOHZ on frequen- 

160 meters in full 1 cy meter nixie digi- 
MHz ranges. tal counter. 

2. Broad band tuning. 9. 300 watt p.e.p. con- 
Instant band changes tinuous duty cycle. 
without tuning. 10. Built-in: FSK shift. 

3. True break-in CW Phone or write 
spotter level, watt 

with T/R switching. meter, SWR meter, 
DON PAYNE K41D transmit offset, CW 

4. IF shift - a real 
f o r  a b r o c h u r e  a n d  electronic Keyer. QRM slicer. a big t r a d e - i n  o n  11. Quality~Plus. Ameri- 

5. Pre IF noise blanker y o u r  g e a r  can-made. Hand- 
that really works. 

6. RF envelope clipping P hY N E R h 0 10 picked instrument 
grade components. 

sounds like a KW. Box 525 12. New unequalled re- 
7. Transceiver - Plus S p r i n g f i e l d .  Tenn .  37172 l iabi l i ty. "Ham" 
- Receiver built-in D a y s  N i t e s  - S u n d a y s  tested by hams. 
two VFO'S. (615) 384-5573 (615) 384-5643 13. Pef ection $2195.00 

EO FOR 
.115Vr AN0 -1Nh 

,.,.,. ?..F*, 
VARACTORS and VVC'S . REAO JAN 1021 CO AN0 MAR 

19120ST FOR ntVlEW OF SOU 
ILIR IK..O~*ROGRALUIBLE NEW WAY to  TUNE. 
*EVER wri te for data sheets 

EASTRON CORP. 

KOJO AUDIO FILTERS FOR SSB AND CW 
The KOJO audio f ~ l t e r r  ran gr r? t ly  %Inprove reception 

on al l  recrlvers, even the most sophirt~catrd recenvers. 
L a q r  amounts of h~gh-frequency h ~ r r ,  background noise 
and sideband buckshot can be removed. 

The SSB f i l ter IS of a low pass configuration, designed 
wi th  a sharo cutoff t o  p r w ~ d e  a rejection of better than 
3 0  decibel< a t  a l l  ham band frequencies above approxi- 
mately 3500 Hz. The f i l te r  is speciflcially designed to be 
placed in a low-impedance line for earphones or speaker. 

The CW f l l le r  has a 
spot frequency of 7 8 0  Hz 
and a passband of 1100 
Hz w i t h  a re ference 
level. 40 decibels below 

-, , the signal level a t  the 
o t ~ u x r  des ign frequency. The 

peak of the passband IS 
sse 100 Hz wide a t  the -3 

decibel reference points. 
- *cw The CW f ~ l t e r  is specifi- 

cally designed for low- 
impedance input and high-impedance output. High-imped- 
ance crystal earphones are recommended. However with 
low impedance earphones a small a u x ~ l ~ a r y  ampliher or 
impeda~~ce matching transformer may be used. 

KOJO filters are made up of top grade coils 2nd com. 
ponents and are ava~iable i n  easy to assemble k i t  form 
w ~ t h  simpl~f ied instructions, or In  a drluxe model. The 
deluxe model IS complrtriy bu i l t  up and ready for use and 
1s enclored in a Gray cabinet- with convenient IN-OUT 
:witch. 

Try a KOJO and m what you u n  hear now and could 
not clearly hear before. 
'Slight cabtnet layout changes subject to take place 
without notice. 

CW F i l t e r  K i t  f 8.95 D e l u x e  CW F i l t e r  $16.95 
SSB F i l t e r  K i t  $12.95 D e l u x e  S S B  F i l t e r  $21.95 
AII  f i l ters shipped postpaid. Arizona residents add 
sales tax. 

THE J. LYNCH CO. 
P. 0. BOX 7774, Phoen i x .  A r i z o n a  85011 

New 
3 Digit Counter 

-7.. 

f 

-. . I 
'.,, ,, 

- -. - - . T h e  m o d e l  f m - 3 6  3 - d i g i t  f r e q u e n c y  
m e t e r  h a s  t h e  s a m e  f e a t u r e s  t h a t  h a s  m a d e  
t h e  2 digit m o d e l  s o  p o p u l a r  w i t h  H a m s  - l o w  p r i c e ,  s m a l l  s i z e  ( s m a l l e r  t h a n  a 
QSL c a r d ) .  35 M h z  t o p  f r e q u e n c y .  s i m p l e  
c o n n e c t i o n  t o  r j o u r  t r a n s m i t t e r .  +O ,-0.1 
K h z  r e a d o u t  - LUS t h e  a d d e d  c o n v e n ~ e n c e  
o f  a t h ~ r d  digit t o  p r o v i d e  a 6 d i g i t  c a p a -  
b i l i t y .  K i t  o r  A s s e m b l e d .  
E x a m p l e :  28,649.800 Hz r e a d s  28.6 M H z  
o r  49.8 K h z .  ( A d d  t h e  10 H z  m o d u l e  t o  
r e a d  9.80.) 

F M - 3 6  K I T  f 134.50 

NEW . . . . . .  
3 0 0  MHz PRESCALER only $45.00 

with fm-36 order 

Micro-Z Co. 
BOX 2426 Rolling Hills, Calif. 90274 



-'- 

ADD A LINEAR* TO MY 2M FM RIG? WHY NOT? 
YOU DID IT ON 80-40-20-15-& lo!  
And you did it for a good reason! 

You wanted to put out a signal that others could hear - without noise, fade, 
fatigue, or interference. 

A DYCOMM BOOSTERo can do for you what it has for over 3,000 amateurs: 
Provide up to 50 times increase in power. 
Reduce the cost over a higher power rig. 
Is fully transistorized - no tubes to ever replace. 
Provide mobile rig with more variety - car-car, car-base plus more repeaters 
you can work through. 
Is fully guaranteed to perform with an outstanding warranty program. 

A model for virtually EVERY 2M rig! 
Model Line Up: 

10-0 10 W input 100 W output $195.00 
D 10 W input 40 W output 99.95 
ES 1 W input 40 W output 99.95 

Write for a brochure or call your nearest amateur dealer - you hear! 

*A common term for add-on amplifiers. 

DYNAMIC COMMUNICATIONS, INC. 
948 AVENUE E, P. 0. BOX 10116 
RlVlERA BEACH, FLORIDA 33404 

305-844-1323 
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COILS GIVE YOU 
to Dynamically test all 
types of capacitors. 

F O R  8 0  - 4 0  - 2 0  & 1 5  METERS 
Y o u  ge t  c o i l  pe r fo rmance  f o r  a n y  b a n d  based  
o n  years o f  t es t i ng  a n d  p roo f  i n  use.  Power  
ra t i ngs  o f  500 a n d  1000 w a t t s  A.M. U s e  w i t h  
36" base sect ion,  60" w h i p .  2';" d iam.  T h e  M o d e l  CT-1 features a b u i l t - i n  e lect ronic  
Low as '37.25. y w e r  s r ~ p p l y  p r o v i d i n g  BOTH AC a n d  DC 

est Vol t :~xes In n special c i r cu i t  w i t h  hiph- 
ORDER TODAY FROM l v  sensit ive NEON type  leakage ind icatnr .  

Only $16.95 postpaid 

LEE ELECTRONIC LABS, INC. 
D i v .  of  CRYSTEK 

88 Evans St.. Watertown, M A  02172 

1000 Crystal Drive, Fort Myers, Florida 33902 

TRANSISTORS decimal. 111 x 4.51' module wi l l  mount on lrr centers. 
Popular numbers. Guarar~teed min~mum of 4 0  pieces of k i t  $12- wired and tested 915 
70.5 and 10.18 mixed. U~itested, but sampling indicates LED Red Emitting Lamp . . . . . . . . . ..60 
over 85% good. Approximately 1 - o u n c t 4 0 +  trans~stors. L I N E A R  IC's (dual - In- l ine)  

Only 'lB9 709 operational amplifier .SO. 710 voltage comparator 
D I G I T A L  S P E C I A L  .75. LM309K 5V- lA power supply module 2.50. LMlOO 

Ten brand ntw (on carriers) dual-in-line JK flip-flops- positive voltage reg. .80. 747 dual 741  op amp DIP 
LU321 with data sheet and two pages of application notes 1.25. LM302 voltage follcwer op-amp 1.25. 
describing hookups for-dlvide by three through ten, and - 
twelve. Also self correcting ring counter hookups, etc. 

10  ~ " 3 2 1  w/data $5.00 A l l  IC's are new and fu l l  tested - leads are plated with 
gold or solder. Orders !or 45 or more wi l l  be shipped 

T T L  dual - In- l ine prepaid. Add 35c handling and postage for smaller 
7400 7401 7402 7404 7405 7410 7420 7430 orders. California residents add sales tax. IC orders are 
7440' 7450' 7451' 7453' ea. .YO. 7 4 4 i  BCD' decode; sh~pped within two workdays of receipt of order - kits 
drive; 1.40. '7442 ~ C O  decoder 1.40. 7473 dual JK flbp- are shipped within ten days of receipt of order. Money 
flop .65. 7471 dual type D FF .50. 7475 quad latch back guarantee on a l l  gwds sold. 
1.40. 7476 dual JK FF .65. 7480 gated full adder .80. 
7483 4 b i t  ful l  adder 1.60. 7489 64 b i t  RAM 4.00. 
7490 decade counter 1.40. 7492 divide by 12 counter 
1.40. 7493 4 b i t  binary counter 1.40. 74192 up/down 
decade counter 2.25. 74193 up/down b~nary counter 2.00. 
74195 unv. 4 b i t  SR 1.40. 8242 4 b i t  comparator .90. 
8280 preset decade counter 1.40. ?281 preset binary 
counter 1.40. 8520 25  MC divide by N" 2 to 15 2.00. 
7495 4 b ~ t  SHIFT REGISTER 1.40. 8590 8 b i t  shlft 
reglsler 2.00. 8270 4 bit s h ~ f t  register 2.00. 

L I N E A R  S P E C I A L  

E L E C T R O N I C S  
Ten (10) Teledym? 70-5 741 operational amplifiers with 
a two-page sheet of application notes covering the basic SEND FOR FREE FLYER 
circuits using op-amps .75 each. Op-amp package 10- 
741'5, data sheet and application notes only 57.00. 

D I G I T A L  C O U N T E R  M O D U L E  3 0 M C  CARMICHAEL. CA 95608 
(9 16) 966-2 1 1 1 
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The most powerful signals under the sun! 

Out-hustles them all! 
The famous HAMCAT.. .now redesigned for greater per- 

formance.. . equals or exceeds the performance of any other 
Amateur Mobile antenna. We guarantee it! And you need buy 
only one mast ... whether you mount it on fender, deck or 
bumper. There's just one set of coils and tip rods.. .and they 
all stand up to maximum legal power. That's performance, 
that's value.. . THAT'S HY-GAIN! 1, 

I 
Original Hy-Q "quick changer" coils wound on tough fiber- 
glass coil forms for greater heat resistance, less RF absorption 
/ Fiberglass shielded coils can't burn up, impervious to I 
weather / Shake-proof, rattle-proof, positive lock hinge now 
even stronger.. .eliminates radio noise / All stainless steel tip 
rods won't bend or break / Full 5' mast gives you 10% more 
radiating area than the competition / Rugged swivel-lock stain- 
less steel base for quick band changes, easy garaging. 

Get the Hamcat.. . from Hy-Gain 
Order No. 257 All new design 5' long heavy duty mast of h ~ g h  
strength heavy wall tub~ng $1 6.95 
Order No. 252 75 meter mobile coil $19.95 
Order No. 256 40 meter mob~le c o ~ l  $17.95 
Order No. 255 20 meter mobile coil $15.95 
Order No. 254 15 meter mob~le coil $12.95 
Order No. 253 10 meter mob~le coil $10.95 
Order No. 499 Flush body mount S 6.50 

I I 

No..253 No. 254 No. 255 No. 256 

;I 
A HY -GAIN ELECTRONICS CORPORATION 499 

P. 0. Box 5407-WD Lincoln. Nebraska 68505 
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DTL LOGIC C A R D S  
5+1 CARDS! 5 USEABLE CIRCUITS $1.25 
SEE HAM RADIO F E l . ; 7 1  ISSUE FOR PPD USLCAN 
CONTEST DETAILS. 1st WINNERS IN MAY HR!I! 

i 

mRoIDS 
mmm r3so"rrrwr rom nt srmous 
.UI101. - 70 CD".. - b h  l* YI no $3.50 

XTAL OSC. 30KC 12VDC QVP-Pout  $1.25 PPD 

MC301G - 5 lnput Or/Nor Gate 
MC302G - RS Flip Flo (Buffered Outputs) 
MC306G - 3 lnput 0 r P ~ o r  Gate 
MC307G - 3 In  u t  Or/Nor Gate 
MC310G - ~ u a P 2  lnput Nor Gate 
MC311G - Dual 2 lnput Nor Gate 

COPPER CLAD LAMINATES 
GI0  EPOXY GLASS 

1 or. Copper 1 Side 

Ph.. 
3/64" 1L16" 3/32" 1/8" 

2 6x9" 

4 4Ihx6" 

6 3 ~ 4 % "  " 

This item postage prepa~d. 

Evey order unconditionally guaranteed. 

2614 Laha Shora Dr. 

Wisconsin Residents add 4% Sales Tax. 

NEW - 6T-HR-2 
ADD MORE TRANSMIT FREQUENCIES 

TO YOUR HR-2 

Will let you acid SIX more transmitter frequen- 
cies to  your HR-2 or HR-2A. also may be used 
on Transcan. 
6T-HR.2 K i  
6T-HR-2 W 

Large stock of crystals for HR-2's and TMR 
scanners. 

................................................................. HR-2 Xmit. xtals $5.75 
HR-2 Receive xtals .................................................... $ 3.99 
TMR Receive xtals ....................................... $ 3 . 9 9  

......... Shipping S.60 
Entire Regency amateur line in stock. We ship pre-paid 
in Continental U.S.A. 

TFME 2 METER PREAMPS 

Newl 
lmprwed HF-144U pre-amp. Sllver plated epoxy glass 
circuit board. F~lter k ~ t  and B+ kit. All mount on new 
circuit board which is slightly smaller than original. This 
new board replaces all former except Motrac. Comes with 
mounting hardware and feet. Designed to work with 
the new solid slate transceivers and older tube equipmellt. 
Kit-$11.50 wired-$16.50. Ship..bOC 

TOPEKA FM ENGINEERING (WME 1313 East 18th Terrace Cq$& 
Topeka. Kansas 66607 

HAM RADIO CENTER 
Announces! 

NOW: Call your order in, and we'll pick u p  the 
tab for the phone call. (Minlmum order $10.00) 
HOW: Place station t o  station call. When phone 
b ~ l l  is received, forward copy along with our 
invoice covering order phoned in, we'll send 
refund check. DO NOT CALL COLLECT. 
PLUS: We will ship your order PREPA1.D i f  des- 
tlnation is In our UPS surface s h ~ p p ~ n g  area. 
(Limit-108" width & girth combined and 50 Ibs. 
max. wt.) 

COMPLETE STOCKS ALL NATIONAL BRANDS 
WE BUY-SELL-TRADE USED EQUIPMENT 

Write for List 
HAM RADlO CENTER 

8342 Olive El.. St. Louis Mo. 63132 
Phone (314) 993-6060 

RF SPEECH PROCESSOR 

'Cal~fornla Resldenls arld 5% Sales T a x  

DX ENGINEERING 
2455 Chico Ave., So. El Monte, CA 91733 

21 31442-7952 

More  Details? CHECK-OFF Page 110 



for the EXPERI M ENTER! 
INTERNATIONAL EX CRYSTAL & EX KITS 
OSCILLATOR RF MIXER RF AMPLIFIER POWER AMPLIFIER 

3. PAX-1 TRANSISTOR 
RF POWER AMP 
A single tuned output amplifier 
designed to follow the OX oscil- 
la tor .  Outputs up  t o  200 mw. 
dependtng on the frequency and 
voltage. Amplifier can be ampli- 
tude modulated. Frequency 3.000 

............................ to 30.000 KHz $3.75 

1. MXX-1 TRANSISTOR 
RF MIXER 
A single tuned circuit intended for 
signal conversion in the 3 to 170 
MHz range. Harmonics of the OX 
oscillator are used for injection in 
the 60 to 170 MHz range. Lo Kit 3 
to 20 MHz. Hi Kit 20 to 170 MHz 

I (Specify when order~ng) ........ $3.50 

2. SAX-1 TRANSISTOR 
RF AMP 
A small signal amplifier to drive 
MXX-1 mixer. Single tuned input 
and link output. Lo Kit 3 to 20 
MHz. H I  K i t  20 t o  170 MHz  
(Specify when ordering) ....... $3.50 

.. I for the COMMERCIAL user. 

4. BAX-1 BROADBAND 
AMP 
General purpose unit which may 
be used as a tuned or untuned 
ampl~f ler in RF and audio appli- 
cations 20 Hz to 150 MHz. Pro- 
vides 6 to 30 db gain. Ideal for 
SWL. Experimenter or 
Amateur .................................... $3.75 

INTERNATIONAL 
PRECISION RADIO CRYSTALS 

lnternatlonal Crystals are ava~lable from 70 KHz 
to 160 MHz In a w ~ d e  variety of holders. 
Crystals for use In ml l~tary equipment can be 
supplled to meet spectf~cat~ons MIL-C-3098E. 

5. OX OSCILLATOR 
Crystal controlled transistor type. 
LO Klt 3.000 to 19.999 KHz. Hi Kit 
20.000 10 60.000 KHz. (Specify 

....................... when ordering) $2.95 

CRYSTAL (GP) for "General Purpose" 
TYPES: appllcat~ons 

(CS) for "Commercial Standard" 

6. TYPE EX CRYSTAL 
Available from 3.000 to 60.000 KHz. 
Supplied only in HC 6 l U  holder. 
Calibration is t .029b when oper- 
ated in International OX circuit 
o r  i t s  equ i va len t .  ( S p e c ~ f y  

............................... frequency) $3.95 

I (HA) for "Hiah Accuracv" close tem- 

write for 
C A T A L O G  

&Piah 
INTERNATIONAL - 
CRVBTAL MFG. GO.. INC. 
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145 AND 220 MHz 
REGENCY, CLEGG, TEMPO 

AND STANDARD 

VHF ANTENNAS 
FIXED AND MOBILE 

CUSHCRAFT, HY-GAIN, ANTENNA 
SPECIALISTS AND NEW-TRONICS 

- 
Ready for  shipping 

anywhere in  the U.S.A. from: 

COMMUNICATIONS WORLD, INC. 
4788 STATE ROAD 

CLEVELAND, OHIO 44109 
(216) 398-6363 

- 
(From the Midwests Newest 

Complete Communications Center.) 

Collins 

C I R C U I T  
B O A R D S  
i n  1 0  3 
M i n u t e s  . 
with just a pair 
of scissors 

Pressure Sensitive Copper Foil 
Tape and Sheet 

. No Chemlc8ls - No Mess . No L8vout Restrictions . Full Instructions . Simple Circuit Changes . Flexible - Conforms to  any surhce shape . Use for Crossovers - Either insulate with 
Teflon or Mylar or use other side of board. 

5 t e a  1/16,, or  1/81, wide .................. Lf3I 
.................. 100 feet 1/16n or 1/81, wide 19.95 

Sheets 6" x 12" - $2.50 each 
or 5 for 19.95 

Ordr Now I 
Division of PHASE CORPORATION 

315A Boston Avenue 
Medford. Mass. 02155 

S e r v i c e !  
HIGHEST QUALITY, GUARANTEED SERVICE FOR ALL 0 - 
TYPES OF AMATEUR AND COMMERCIAL GEAR, ABLY tD 
PERFORMED BY FCC LICENSED, FACTORY TRAINED Q9 

PERSONNEL, AT 
Q9 
I 

BRISTOL RADIO 3 0 
420 HOPE STREET, BRISTOL, R. 1. 02809 C 

401-253-7105 tD 

Galaxy 

94 a p r i l  1972 

Drake and others 
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CW or RTTY, whichever way you go, 

HAL HAS TOP QUALITY 
YOU CAN AFFORD! 

0 .*- p . '  - & .  - .**. .*. +. 

TOP QUALITY RTTY..  .WITH THE HAL 
MAINLINE ST-6 w. Only 7 HAL circuit boards 
(drilled GIO glass) for ail features, plug-in IC sockets, and 
custom Thordarson transtormer for both supplies, 1151 
230 V. 50-60 Hz. Kit wlthout cablnet.only $135.00; screened. 
punched cablnet wlth pre-drilied connector rails, $35.00; 
boards and complete manual, 519.50; wired and tested 
units, only S280.00 (vrlth AK-1, $320.00): 

OTHER HAL PRODUCTS INCLUDE: 
ID-1 Repeater Identlfler (wired circult board). . .  S 75.00. 
ID-1 (completely assembled In 1%" rack 

cabinet) . . . . . . . . . . . . . .  S115.00* 
HAL ARRL FM Transmitter Klt . . . . . . . . . . .  S 50.00. 
W3FFG S S N  Converter Klt . . . . . . . . . . . .  S 55.00. 
Malnllne ST-5 TU Kit . . . . . . . . . . . . . .  5 50.00. 
Malnllne AK-1 AFSK Klt S 27.50. 
HAL RT-1 TUlAFSK Kit 

. . . . . . . . . . . . . .  
S 51.50, . . . . . . . . . . . . . .  

9;- -J -- .. ......... 
.. - 1 h-~ - . . , / I '  ---.~_ 

--I 

NEW FROM HAL - TOP QUALITY TOP 

e z a  ..,/. .,-. 

TOP QUALITY---mm THE 
HAL 1550  ELECTRONIC 
KCYER- Designed for easy opera- 
tion; pertectly tlmed CW with optional 
automatic ID for sending call letters. 
great for DX and RTTY; TTL circuitry, 
transistor switching tor grid block, 
cathode keying. Handsome rugged 
crackle caMnet with brushed alumi- 
num panel. With ID,only $90.00; with- 
out ID. $65.00.* 

rJ TOP QUALITY.. . 
WITH THE HAL 
MKB-1 MORSE KEYBOARD. 
As easy as typing a letter-you get 
automatic CW with variable speed 
and weight, internal audio oscillator 
with volume and tone controls, in- 
ternal speaker, and audio output jack. 
Smooth operation; completely solld- 
state, TTL circuitry using GI0 glass 
boards, regulated power supplies, 
and high voltage transistor switch. 
Optional automatic ID available. As- 
sembled MKB-1. $275.00; in kit form, 
$175.00. ' 

QUALITY. ..WITR TRE HAL RKB-I 
BVD-1002 RTTY VIDEO DISPLAY TTY KEYBOARD. Gives you typowrlteraasy op 
UNIT. Revolutionary approach to amateur eratlon wlth automatic letter/number shift at tour 
RTTY ... provldes vlswl display of received speeds (60, 66, 75. and 100 WPM). Use with RVD-1002 
RTTY slgnai from any TU. at four speeds (60.66. vldeo dlsplay system, or Insert In loop of any tele- 
75, and 100 WPM), uslng a N recdver modltled printer, tor fast and easy RTTY. Completely solld state, 
for vldso monltorlng. Panasonic solld-state TV TTL clrcultry uslng G10 glass boards, regulated power 
recelverlmonltor, or monllor only, avallable. supplles, and translstor loop switch. Opllonal auto- 
Complete, $495.00; Panasonlc TV receiver/ matic ID avallable. RKB-1 aswmbled, only 5275.00; in 
monttor, $160.00: monitor only. 5140.00.' klt form, only 5175.00: 

HAL provides a complete line of componenla. semi-conductors. and IC's to f i l l  praclically any con- 
struction need. Send 24C to cover postage lor catalog with info and photos on all HAL products 
available. 

.Above prices do not Include shipplng costs. Pteaw add 75C on parts orden. 52.00 on larger kns. 
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A ~ , ? I ~ L ,  I, v . '  , r , i i i ,  1 #ii'..u'. .n!teu' 

DRAKt IN1 1.75 0 0  Ithe 
l l 9 9  95  

ORAKE TR I & AC 449 0 0  
200 

and 700AC 289 95  

ORAKE SC 2lCPSI 69  95  NEW NATtONAL 
GALAXY GT 5SOA 200AC supply 67  50  

& AC (demo) 547 40 RAYTRACK HOR VI 4 9 5 0 0  

GONSET COMM 111 99  95  SWAN 5M)C,Ss 16 

GONSET C I V  135 laclory recond 425 0 0  

HAMMARLUND 
SWAN 250 h AC 299 95  

HQ 170 1 8 9 0 0  UTICA 65O/VFO 8 9  0 0  
+lQ IIOA/VHF 239 0 0  YAESU FTV 650 n8w 
HQ l EOAC 299 0 0  6m tranrvartar 119 95  

New 4 amp 14 volt DC pawr supply, perfect for 10 I 5  wall 2 m e l o  
t ranst lor  rigs. car stereo. CIC GuarsntsM 1 year $19 95  

2 meter f M  crystals lor  Drake TR 22  and ML 2. Regency HR 2. HR 25. 
HR 2MS. Temw, and Swan FM 7X All trequmctes s laked  on 30KHz 
tnlcrvalr k t - n  146 I W  and 146 970. plus mal t  MARS Irequencles 
One day shtpmant 10 days on ~pscval  order lrquenctes 1 3 9 5  

Our specaalty 8s aervcce' We're open 9 to  5 3 0 .  Tuesday th rwgh  
SaIurday, bul  our phone 4 1  automat~cally anlvered 24 hours psr day 
Call your order I" any lome We accept Master Charge and Bank- 
Amerncard Stock all malor ham gear and accessorbe5 Wa want ywr  
busin.ul 

ED JUGE ELECTRONICS, INC. 
3854 SOUTH FREEWAY 

FORT WORTH. TEXAS 76110 
Phone (817) 926 5221 

i 

GEM-QUAD FIBRE - GLASS 
ANTENNA FOR 10. 15. and 20 METERS. 

Two Elements $107.00 
Extra Elements 560.00 ea. 

\\ /, . Submit Payment with Order 
Shipped Freight collect. 

Price includes 
Canadian Federal Sales Tax 

or U.S. Customs Duty. 

KIT COMPLETE WITH 

, . ER 
' BALUN KIT 

' BOOM WHERE NEEDED 

SEE OUR F U L L  PACE IN MAY ISSUE 

RII~ two elements now - a third and forlrth may 
br added later with little d o r t .  

Eniot~ optimum forward gain on DX, with a 
n~nximtrm hnck to front ratio and excellent side 
discrimination. 

Gct a maximum atnictural strength with Imu 
weight, using our "Tridetic" arms. 

,%fANITORA DESIGN INSTITUTE 
AR'ARD WINNER 

C.n.dl.n P.l.nt No 794506 
U S  Patent No 3332315 

20 Burnett Avenue, \Vlniielx.a 16, Manitoba, Canada 

FM'ers! 
Plagued by adjacent channel interference? More 
repeaters inevitably means increased use of 30 
kHz channel spacing. You can update your 
receiver now simply and inexpensively with 
KVG's new four pole crystal filter type XM 
107S04. You will see a vast improvement In 
your receiver's selectivity! The XM 107S04 
comes in an HC6/U can, so small that i t  even 
can be fitted in  walkie talkies! Application data 
for tube and solid state circuits are provided 
with each filter. 

Technical data: Frequency 10.7 MHz. Bandwidth 
14 kHz min. (-6 dB), 42 kHz max. (-40 dB). 
Ult. attenuation 60 dB min. Insertion loss 3 dB 
max. Ripple 1 dB max. Input/output 910 Ohms 
w. 35 pF. Price only $15.95 

Also for 10.7 MHz: 8-pole filters for NBFM and 
WBFM $35.40 each. 

For 9 MHz: SSB (5.pole $23.12, 8-pole $32.85). 
CW (4-pole $24.49. 10-pole $65.64). AM (8-pole 
$35.40). USB, LSB, BFO, carrier crystals $2.75 
each. 

si SPECTRUM 
INTERNATIONAL 

BOX 87 TOPSFIELD 
MASSACHUSmS 01983 

S A R O C  
HELD ANNUALLY I N  LAS VEOAS. NEVADA 

ra row irvmm rmrrm rrculwr m NRTntn onrlls 
OR WRITE 

SOUTHERN NEVADA AMATEUR RADIO CLUB, INC. 

P.O. BOX 73. BOULDER CITY, NEVADA 89005 
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allows n resolution of .I Hz. 5 or 6 digit reso- 
lution obtainable by range switching. The input 
has a 20  mV sensitivity and is protected to  
200 V. Crystal oscillator can be recalibrated at  
any time with an ordinary AM receiver. Unit 
completely assembled. One year warranty on 
parts and workmanship. 

1200W Audio Frequency Meter 

1 LR-100 The LR-100 series counter/display modules are an excel- 
lent combination of compact size and functional versatility. 

SERIES They are suitable for individual projects, laboratories, proto- 
types, and production. TTL logic and solid state displays have 
been incorporated to enhance reliability. The double sided PC 
boards have a ground plane shield and plated conductors. All 
control functions are brought out to contact fingers which fit 
standard 18 pin connectors. 

The LR-I 10. LR-I IOH, and the LR-I IOUD have integral 
latches. The first two count up at  20  and 70 MHz rates, while 
the latter counts up or down at a 25 MHz rate. The LR-106 
contains a divide-by4 counter for clock applications 

All LR-100 series modules requue a single 5 V supply, 
and each board has its own decoupling. PC boards measure 
1.25" x 3.1". Sockets are provided for both 1C's and display. 
Avg. assembly time 2 0  min. Kits supplied with applications 
information. 

LR-I I0 Decade Counter Kit 20 MHz . . . $16.95 
LR-I IOH Decade Counter Kit 70 MHz . . . 18.95 
LR-106 Modulo 6 Counter Kit 20 MHz . . . 14.95 
LR-1 IOUD Up/Down Decade Counter Kit 25 Mllz . . . 20.95 
PCC-I 8 PC Connector for LR-100 series . . . . . . . . . . . .95 
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flea w-8- market 
RATES Commercial Ads 25# per 

word; non-commercial ads 10$ per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

I COPY No special layout or arrange- 
ments available. Material should be type- 
written or clearly printed and must in- 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. Deadline is 15th of 
second preceding month. 

ON FEBRUARY 3 1972, YAESU Model FT-101 
Transcelver S/N '107036, w ~ t h  CW filter, was 
stolen from the automobile of WA2YSW while 
parked In the driveway at his home. Please 
contact Frank W. Widmann, 328 Farwood Road. 
Haddonfield, N. J. 08033 or Officer Latham. 
Police Headouarters. Haddonfield. N. J. 08033. i f  
y6u-;an provide information leading to  the re. 
covery of the equipment. 

QSLS. Second to none. Same day service. Samples 
25C. Ray. K7HLR. Box 331. Clearfield. Utah 84015. . - - 
MOULTRIE AMATEUR RADIO KLUB, 11th annual 
Hamfest Wyman Park. Sullivan. Illinois. April 30, 
1972, lnboor-outdoor market. Ticket donation $ 1.00 
in advance - $1.50 at  the gate. Open 8:30 a.m. 
W9BIL-146.94,mhz. M.A.R.K. Inc., P. 0. Box 327. 
Mattoon. lllinots 61938. - 
PC BOARD MAKERS, one square foot, 1/16 G-10 
copper clad laminate. $4.95. and - cut in the 
size more useful for you, add 254 for shipping. 
E P G . Box 68. Somerville. Mass. 02144. 

SWAN 350C wanted, with or without power supply. 
W6YO. 1416 7th Avenue. Delano. CA 93215. 

2-METER FM INOUE IC-20. Brand New, 1 & 10 
watts, solid state. 12 channel, w/xtals, w/acces- 
sories. $235.00. Bob Brunkow. 206-747-8421. 15112 
S.E. 44th. Bellevue, Washington 98006. - 
WARREN ARA'S FAMOUS HAMFEST, now family 
style, Aug. 20, Yankee, Lake. Ohio. Gigantic flea 
market, swimming, picnicking, playground, all free. 
C a m ~ i n a  available. Details: QSL W8VTD. . - - 
SELL: Hallicrafters SX-115 Receiver, Johnson 275w 
Matchbox/SWR, Johnson TR switch. Knight T150, 
PH Linear LA400c. Bud Johnson, KlHGK, 48 New 
Searles Road. Nashua, N. H. 03060. 

I SEND MATERIAL TO: Flea Market, TOROlDs! LOWEST PRICE ANYWHERE. 40/$10.00 
POSTPAID (5/$2.00). Center tapped, 44 or 88mhy. 

Ham Radio, Greenville, N. H. 03048. 32KSR age printer, reconditioned perfect $225. 
MITE U ~ C ~ ~ K S R  page printer, reco;lditioned, $250. 
Model 28 sprocket to friction kit. $25. Model 
15KSR. $65. Matching RAE7 P.S. unused. $5. Sync 

QSL'S - BROWNIE W3CJl - 31118 Lehigh, ~ 1 1 ~ ~ .  motors. $7. 14TD 60 speed. $25. ~ ~ D P E  ta e 
town, Pa. 18103. Samples 106. Cut catalogue 25q. punch $15. HP 200CD audio oscillator sP~. 

- 11/16;! reperforator tape, 40/$1.00. Model ' 3 3 ~ s ~  
MECHANICAL FILTERS: 455Khz. 2 . 1 ~ h z  $18.95. complete $650. Stamp for Ilsting. Van, W2DLT. 
300Hz $22.95. J. A. Fredricks, 314 South 13th 302H Passaic. Stirling, N. J. 07980. 
Avenue. Yaklma, Washington 98902. - 

HELP! I'm trying to collect a ham auto license 
WORKED ALL CALIFORNIA COUNTIES award. late from each state. Please write Jim Fox, 11 
Handsome certificate. For further details write geepwood Blvd. #5, Mentor Ohio 44060. 
Oakland Radio Club. 2111 E. 14th St.. Oakland. - 
California 94601. - TECH MANUALS - $6.50 each: R-388/URR. 
STOLEN from CLEM MATHIAS W6NPV on January R-389/URR. R-220/URR, URM-25D. BC.639A, BC- 
25 1972 from his car ONE 2 meter FM STANDARD 7998 TS-497B/URR LM-21 BC348JNQ SP-600JX 
X ~ ; I I T T E ~  SRC 8 0 6 ~  SERIAL NUMBER 102703. TS .~~A /AP .  OS-~E/U'. W~IH'D, 4905 ~o;nne  rive: 
W6NPV. 3134 Coronado Ave., Imperial Beach. Ca. Washington. DC 20021. - 92032. - 
HAMFEST - WABASH COUNTY ARC fourth annual SELL: 2N2109 $60, 2N2226 $25, 2N1016A $12, 
hamfest, Sunday, May 21. Rain or  shine. Admis- IN4245 Or IN3757 4/$ l .  Unused, limited qnty. 
sion is stil l only $1. Flea-market, food, tech. talks WA7HYW/6. BOX 1111. Santa Clara, Calif. 95053. 
and much more. For information w r ~ t e  Bob - 
Mitting. 663 Spring. Wabash, Indiana 46992. SURPLUS MILITARY RADIOS. Electronics. Radar - Parts. tons of materlal for the ham, free catalogue 
EVANSVILLE, INDIANA HAMFEST 4H Grounds available. Sabre Industries, 1370 Sargent Avenue, 
(Highway 41  North 3 miles) Sunday. May 7, 1972; Winnipeg 21. Manitoba, Canada. 
airconditioned, auction, overnight camping, ladies' - 
bingo. reserved flea market booths. Advance TWO ~ ~ ~ 7 0 9 4  TUBES - arand new - worth $91 
Registration. For flyer, contact Morton Silverman, - both for $40. K~ABE,  130 aishop A ~ ~ ~ ~ ~ ,  
W9GJ. 1121 Bonnie View Drive, Evansville, Ind. ~ ~ ~ f ~ ~ d ,  R. 1. 02916. phone 401-438-5426. 
47715. - - 
/~,"~alFL~,"dNo~~~~~N,"hi5p$,"~ :bs,q::g,",". :$,:,$ TOROIDS, Iron powder "E", 80-10 meters 0. D. 
First letter give each serial number, .500t' eight for $1.00, 0. D. .940 four for $1.00. 
price; also price for both, if have both. Watson, Include 256 postage. Fred, WA2BLE. 274 E. Mt. 
700 West Willow Street, Long Beach, CA 90806. 'leasant Ave'l L'vlngston~ - N. J. 0703'. 

- 
N & RADIO TUBES 364. FREE CATALOG. Cornell. SBE SB-36 SSB/CW Transceiver. Robyn SSB 
4219 N. University, San Diego, California 92105. Xcvr Digital 500. Sonar FM3601 $299.95. Regency - HR-2 $229. Galaxy FM-210 $229.95. Standard 
NEW ELECTRONIC PARTS. Buy-Sell. Free ~ l y e ~ .  SRC-146 $279. Ross-White 2m FM Xcvr $319.95. 
Large catalog $1.00 deposit. Bigelow Electronics, Dycomm 10-10 $350. Hallicrafters SX-122A $495. 
Dept. HR. Bluffton, Ohio 45817. CAI CR.70 General coverage solid state synthesized 

- HF rec. $4875. Sherwood S7100 stereo rec. 
EXCLUSIVELY HAM TELETYPE - 19th year, RTTY $199.95. Used Galaxy V, HQ.200, GRP-90. Write 
Journal, art~cles, news. DX. VHF, classified ads. to Steven Kullmer, Evergreen Inc., Dysart, Iowa 
Sample 304. $3.00 per year. Box 837, Royal Oak, 52224. - 
Michigan 48068. TELL YOUR FRIENDS about Ham Radio Magazine. 



Buy any 3 . Take 10.1. D l s c w n t  

u SN7420N Dual 4 Input NAND gate . . . . . . . . . .  0.35 
U SN7430N 8 Input NAND  ate . . . . . . . . . . . . .  0.35 

0 SN7472N J.K Master s lave  flop flop . . . . . . . . .  0.49 
TI SN7473N Dual J-K Master %Isre f l ip  f lop . . . . .  0.62 
n SN7474N Dual D tr iupered f l ip flop . . . . . . . . .  0.45 
fl SN747RN SN7473N . wi th preset K clear . . . . .  0.62 
n SN74RlN 16 E l t  scratch pnd MEMORY . . . . . . .  1.50 

SN7483N 4 Bi t  hinary FULL ADDER . . . . . . . .  1.55 
O SN7490N Decade counter . . . . . . . . .  1.40 
L lSN7491N R Bi t  shift  reuister . . . . . . . . . . . . . .  1.25 

SN749ZN Dlr ide hy 12 counter . . . . . . . . . . . .  1.25 
SN7493N 4 B i t  hinirry counter . . . . . . . . . . . . .  1.25 

0 SN7494N 4 Rlt  sh i t t  reElster . . . . . . . . . . . . . .  1.25 
O SN7495N 4 Ri t  r ipht  shift  l e f t  shift nil . . . . . . .  1.25 
0 SN7496N 5 Rit sh l f t  r e ~ i r t e r  . . . . . . . . . . .  1.25 
O SN74121 On 0 short mul t i r ihrator  . . . . . . . . . . .  1.00 
O 5174123 Dual rrtr lpl l . l / m u l t l v  . w l t h  clear . . .  2.50 
0 SN74181 4 Rit  arithmetic louic . . . . . . . . . . . .  7.95 

SN74182 Look shead carry uemrator  . . . . . . . .  3.45 
O SN74192 Up/down decode counter . . . . . . . . .  3.45 

SN74193 Up/down hinary counter . . . . . . . . . .  3.45 

BRAND NEW! LINEAR IC  AMPS 
r a c l o r r  Cuaran t ra :  Cactorr Mmrhed! Fac- 1m.t.d 

0 7 0 2  U l  0.1" . DC amp 70.5 . 7 9  3 for  2.00 
' 703 RT.IT . 14 h o o h u ~ l  . 1 0 - 5  . 1.19 3 l o r  3.00 F.U H L - I I I ~ I I I I I I  & . \ \ I  ...I I. 
!..'709C 0~eratlon.l Amp** *  . . . .  5 9  2 l o r  1.00 1 lionkc.\ C;t.,n+ttive 2 ' , \ L I I . : 710C D l f f c r ~ n t l a l  Ampg**  . . . . .  5 9  2 l o r  1.00 x 11 ;" ITII~III~LP . ('nn he ti.e<L 

! 1711C Memorv. Sense . Amp***  . . 5 9  2 l o r  1.00 with I n  .78 B I 5  5kcs IY 
x l r lps  Q nny hl-f i  nmp . P.C'.. 
ut r rd  . . $.annu v ~ r l i ~ h l e  SUII- 

pty v<,l l i te  .. !lV R mllx . Vsrikc- 
1t8r ~ 1 1 ~ ~ ~ 1 ~ ~  fanr AFC'. S v t ~ e r n ~ ~ l t r ~  . 

"AMATEUR" 400 MC NPN 
HI-POWER TRANSISTOR 
0 only S2.95 BUY 3 - lmh* 10% 

clt~dv- SY7.l:lIl. dec- 

n 8 6 6  . . . . . . . . .  7.95 
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2151 ANNUAL DAYTON HAMVENTION will be held 
on April 22. 1972 at  Wampler's Dayton Hara Arena. 
Technical sessions, Exhibits, Hidden transmitter 
hunt Flea market and special program for the  
XYL.' For information write Dayton Hamventlon. 
Dept. H. Box 44, Dayton, Ohlo 45401. - 
VHF NOISE BLANKER - See Westcom ad in Dec. 
70 and Mar. '71 Ham Radio. . - - 

WANTED: KWMZA, mint condition, details W3HZ. 

TELEPHONE EQUIPMENT: New. Touch and Rotary 
Dial Telephones, Decoders. Special: STY.LELlNE 
Touch D ~ a l  handsets w/wall base $49.95 ~f color 
not specified. Send SASE for catalog. Junction 
Distributors, 164 Cypress Lane, Nashua, N. H. 
03060. - 
INSTANT NOISE LIMITER MODULE - Easy 20- 
Minute installation for Heathkit. Galaxy, Swan and 
most other amateur equipment: $8.95 Postpaid. 
Welborn Electronics, 133 Linden Street, Henderson, 
Nevada 89015. - 
GREATER BALTIMORE HAMBOREE. Sunday, A r i l  
9 at 10 a.m. Calvert Hall College, Goucher 8Ld .  
and LaSalle Road, Towson, Maryland 21204 (1 
mile south of Exit 28 Beltway-Interstate 695). 
Food Service, Prizes, Flea Market, $1.50 Admission. 
NO TABLE CHARGE OR PERCENTAGE. . -  - - 
AUTOMATIC MORSE, CODE Copying Machine. Fea- 
tured In Ham Rad~o  Magaz~ne November 1971. 
Copy up to 120 wpm without knowing Morse code. 
Simply hook to your receiver's audio and read 
printout. Send $14.95 for detailed construction 
plans., VMG Electronics. 2138H West Sunnys~de, 
Phoenlx. Ar~zona 85029. - 
SELL: ANTIQUES! Amplifex Loop. Murdock vario. 
meter, rheostat, variable and condenser. Amplion 
horn speaker. Baldwin phonograph reproducer and 
speaker driver. Al l  new in original cartons. W6RXW, 
341 La Mesa Dr~ve, Menlo Park, Cal~f. 94025. - 
THE "BIRMINGHAMFEST" this year will be on 
Sunday, May 7 at the Exh~bit ion Hall at the 
Alabama State Fairgrounds, near Five, Points, West 
in Birmingham. For entertainment, prlzes, contests, 
net meetings, eyeball QSO's and fun for the entire 
familv. Dlan to attend. FChr further information 
contdct i h e  Birmingham Amateur Radio Club - 
W4CUE. P. 0. Box 603, Birmingham, Ala. 35201. - 
NEW YORK STATE QSO PARTY open to  all ama- 
teurs and SWL's 1700 - April 29 thru April 30 
GMT 0500, 1200 - April 30 thru A ~ r i l  30 GMT 
2359. Stations may be worked once o n  fone and 
once on CW on each band. NY stations may work 
other NY stations. Exchange QSO number, RS(T). 
OTH - Out of state stations use ARRL sections: 
I;]Y stations use counties. Suggested frequencies: 
CW - 1810 3560 7060 14060 21060 28060 khz. 
FONE - 3575 jz75 i4285 '21375 ' 28875 khz. 
NOVICE . 372'5, 717$ 2114 'kh?. 6 'and 2 meter 
activity encouraged. Fone actlvlty: Try even GMT 
hours. Score one point per contact on 80 - 10; 
two (2) points for each 160, 6, or  2 meter contact; 
times number of NY counties or ARRL sections. 
LOGS must contain date and time, band, mode 
station worked. QSO number. QTH's. First new 
contact for each multiplier numbered. Stations 
making over 50 contacts include a check list. 
Multi-op stations note calls of all participating 
operators. Logs, comments, photos, etc. should 
be sent before June 1 to: LERA ARC Contest 
Committee, Jeff Ronner, WB2AEQ. 35 Gottlieb Dr.. 
Pearl River, N. Y. 10965. For results sheet be sure 
to  include a # I 0  size envelope (SASE). - 
WORLD QSL BUREAU - See ad page 107. 

DIGITONE TONE CONTROL DEVICES-New improved 
product line of reliable, reasonably priced com- 
pact, solid-state, plug-in modules. Decoder;, logic 
processors, auto-patch control. 12.button "pads". 
other associated devices. 12 or 24-VDC operation. 
Application Notes/Catalog. Write Digitone, Box 73, 
Bellbrook, Ohio 45305. 

COLOR-CODING YOUR COMPONENTS? SEE p. 58 
February Issue Ham Radlo: $1.00 PPD for 12 
bottles of colors and thinner. Send self.addressed 
envelope for free specifications of twenty (house- 
number) IBM transistors. Cortlandt Electronics. 
Inc.. 16 Hudson St., NYC 10013. 

STUD- 
TOP-HAT EPOXY EPOXY MOUNT 

PIV 1.5 AMP 1.5 AMP 3 AMP 6 AMP 

CAPACITORS 
Mfd  
Mfd  
Mfd 
Mfd 
Mfd 
Mfd 
Mfd 
Mfd 
M f d  
Mfd  
Mfd  
Mfd  
Mfd 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

for $1.00 
for $1.00 

406 ea. 

:x: t::3 

115 VOLT TRANSFORMER 
Secondary 32-0-32 Volts a t  1 Amp 

Also low current 6.3 Volts Secondary for 
Pilot li hts 

$2.50 eacf ppd. 

lr/," SQUARE SPEAKER 
8 Ohm V.C. Heavy Magnet. Made 
for Stereo Headsets. 504 Each ppd. 

MOLDED Ilh AMP BRIDGE RECTIFIER 
1200 Volts PIV Per Leg. Ideal for P.C. Board 
Use. Size Approximately I/,!! Square x 3/16!' 
Thick. $1.00 each or 3 for $2.50 ppd. 

HIGH QUALITY 
PATCH CORD 
6 Foot Gray 
Sh ie lded  Cord  W i t h  
Molded Right Angle PL- 

Stripped And Tinned. 
75d Each 

55 Plug. O ther  End  

3 For $2.00 ppd. 

ITT IN4002 126 Each ppd. 

I T 1  IN4004 186 Each ppd. 

ITT IN4007 286 Each D D ~ .  . . 
ERIE IN270 5 For $1.00 ppd. 

G I  IN914 16 For $1.00 ppd. 

RCA - 2N3055 $1.50 Each or 3 For $4.00 ppd. 

SEND STAMP FOR BARGAIN LIST 
Pa. Residents add 6% State sales tax 

ALL ITEMS PPD. USA 
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FOR SALE: BC-610-l Transmitter. Good condx. 
with 6 tuning unlts and 6 co~ls. Extra tubes: 
250th 1, 4-125 3, 3828 2. 100th 3. William Lee. 
Rt. 2. Paxton. Illinois 60957. - 
" W N  AND B O B  GUARANTEED BUYS. Motorola 
HEP170 epoxy diode 2.5A/1000PIV, 3 9 ~ ;  MOT MC- 
1709CG OPAMP(709) 50(. capac~tors: San am0 
DCM600MFD/450V 4.95; cokputer grade 10000&F~/ 
15V 1.95; vacuum 50PF/7.5KV 1.95; 6.3VCT/600MA 
transformer 1.95: Ham-M 99.00; TR44 59.95; Mosley 
CL33 114.00; C U 6  134.00; Hy-Gain hyquad 99.00; 
Tri-Ex MW50 tower 229.00; Gladdlng 25. AC 255.00; 
Airdux 2408T coil 5.00; KY65 code identifier 5.95; 
Aluminum boomless quad mount. HDW 10.95: 
guaranteed used gear: 75A4 (clean) 395.00; 51J4 
350.00; SX115 250.00; Tempo Kenwood dealer. 
Prices collect. Write auote note. Mastercharne. 
BAC. Warranty .guaranieed. Madlson ~ lec t ron~cs .  
1508 McKlnney. Houston. Tx. 77002. 713/224.2668. 

ASK HARRY FIRST. Good trades accepted. S.A.S.E. 
Name literature wanted. Harry's Amateur Radio 
Supply. 3528 Gaskin Rd. (Belgium) Baldwinsviile. 
NY 13027. lOAM.9PM. Closed Sunday. 315-635.7452. - 
FREQUENCY LISTS. We stock every callbook and 
frequency list published. Lon wave to UHF. 
World Radio TV Handbook ~ 6 . ~ 5 :  ITU, FBIS and 
EBU publications. Special recelvlng antennas and 
oreselec:ors. Gilfer Associates. Box 249. Park ~ ~ 

k i d  e NJ 07656. - ' 
R ~ O % ~ / U R R  synthesized, digital, solid-state, triple 
converslon AM/CW/LSB/USB/ISB/FSK 2-30MHz. 
Best offer over $500. P. 0 .  Box 1190. Berkeley. 
California 94701. - 
EXHIBITORS - Reserve space now for ARRL 
Hudson Division Convention. Oct. 21-22. Tarrytown, 
N. Y. Contact Hank Frankel. WB2DQP. Box 535, 
Bellmore, N. Y. 11711. Phone 212 394.5257. - 
BOONTON 260A Q METER, manual, good condition 
$325.00. Dumont 303A. 5in. lOMhz scope. manual 
$100.00 OK. Ra Harland. Rte 1. Box 745A. 
Escondido. Ca. 92l25. - 
NEW, NAME BRAND 50 OHM potentiometers linear 
taper. screwdriver adjustment 2 watt. .75 each; 
Elapsed time meters l lOV 50 cycle $5.00 each; 
PL 259 coax connectors 7 for $2.00; Removed 
from new equipment UTC-A24 audio transformers 
15K split Pri. 20/150/200/250/500/600 sec. $5.00 
each. All plus postage. Bill Hayward. WOPEM, 
1307, N.E. 57th Terrace. Gladstone. Mo. 64118. - 
TONE ENCODERS AND DECODERS - New line of 
sol~d-state encoders and decoders compatible with 
any .sub-aud~bie continuous tone system. Small 
In slze. usable from 67-250 Hz. $8.95 to $14.95. 
Send for literature. Communications Specialists, 
Box 153, Brea, Calif. 92621. - 
SAVE MONEY on parts and transmitting-receiving 
tubes. Foreign-Domestic. Send 25t  for giant 
catalog. Refunded first order. United Radio 
Company. 56.HR Ferry Street. Newark, N.J. 07105. . . 

AUDIO FILTERS: Knock down that background 
noise. KOJO SSB, AM and CW filters do the job. 
Write for free brochure and see how serious DX 
boys hear them. KOJO, Box 7774. 741 E. High- 
land Ave., Phoenix. Arizona 85011. 

ATENTION "H" SERIES HANDY TALKY, USERS. 
Solid state converslon for Motorola ti Serles Tube 
Type Receivers. Three assembled and tested 
circuit boards for plug-in conversion. Improved 
receiver sensitivi and reliability. Complete kit  
with instructions %?1.95. Creative Enterprlses, Box 
13253. Reno. Nevada 89507. - 
TRADE FOR SSB GEAR or antenna R391 receiver. 
CMC2OlB counter. NLS V35 digital voltmeter, EM 
regulated power supply 2088. HP425 DC micro- 
voltmeter. CV89 RTTY converter. W40PR. Winter 
Park, Florida 32789. - 
DRAKE R4. T4, AC4. MS4. Just factory aligned and 
retubed $445.00. Also Drake TC6, SC6, CPSl. 
$225.00. Gordon D. Scallion. 1420 Hebron Ave.. 
Glastonbury, Conn. 06033. - 
YOUR AD belongs here too. Commercial ads 25d 
oer word. Non-commerc~al ads l o t  per word. 
Commercial advertisers write for special discounts 
for standing ads not changed each month. 

RADIATION SURVEY INSTRUMENT 
Victoreen Model 710B 

Measures Gamma radiation 
f r o m  0.1-50 roentgens/hr .  
This surplus Civil Defense 
meter is new, guaranteed 
and comes with a complete 

;a " ! m a n u a l  o f  inst ruct ions.  
.' theory of operation, circuitry 

and detailed list of parts. 

b* The 20-ua meter is cali. 
brated in  roentgens per hour. 
indicating the presence of 
gamma radiation. Three mul- 
t i  t ier  scales (Vic toreen 
lg0,000meg:  10.000meg: 
1,000meg decade) matched Price s9.95 within plus or minus 2%. 

Imagine the many other 
uses this instrument, or its 

$10.95 With 
components can be put to. 

batteries Wt. 3 Ibs: Size 5'fx4"x8%ff 
long. Includes shoulder strap. 

BURROUGHS NIXIE 
B-7971 

from discontinued read-out equip- - 
ment. A fifteen segment, neon 
tube - all alpha and digital 
characters. 2%"  high: overall 
4%ff .  Nixies carefully retested 
and sold on a money-back 30 day 
warrantee. 

Price $1.95 - 
Sockmt 506 

-- REED SWITCHES 
SPST-no ............... ..l 56 
SPDT ........................... 29c 

KNOB. Raytheon Spinner, U M  ...... 75C 
CRYSTAL, 1.000 MHz (Hoffman) 1.00 

COLOR-CODING Kit. 12 bottles RETMA 
, Colors & thinner (see Pg 58. Feb. 
;.',-... HAM RADIO mag.) .......... ............ 1.00 
mt. ., .. a Timer. ONE HOUR, 15 Amp. Switch; 

big current.carrying capacity; Ad- 
justable to 60 minutes. Size 2 x 
1 %  x 23h'f long; %f f  Shaft, w/flat; 
% ff long. ...... . ........ .. . . . .... ... 1.45 

Power XFMR; 240 volt. multi-tapped 
Regulated with 660 VAC capacitor: 
size 4 x 4 x 5%N high; 75 W. 2.60 

TWENTY CONSTRUCTION PROJECTS 
I f  you have an electronic hobbyist among 
your younger friends. we have twenty simple, 
but interesting, do-it-yourself kits. Priced from 
696 to $1.95 each, with complete step-by-step. 
illustrated, instructions - everything included 
(even the solder) but no batteries or line cords. 
Total cost $20.00; Keeps the youngsters busy 
and interested. Write for complete information 
- circuits, layouts, perf. boards, components. 
etc.; a postcard wil l  do. 

CORTLANDT ELECTRONICS INC. 
16 HUDSON ST. 

NEW YORK, N. Y. 10013 
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See you at the 
World's Largest 
Ham ven tion ! 

22 APRIL 1972 
21st 

ANNUAL 

DAYTON 
HAMVENTION 

WAMPLER'S HARA ARENA 
Dept. H - Box 44 

Dayton, Ohio 45401 
TECHNICAL SESSIONS EXHIBITS 

LADIES PROGRAM AWARDS 
FLEA MARKET . TRANSMITTER HUNT 

BANQUETS 

G A T E W A Y  
ELECTRONICS 

8123 PAGE AVENUE 

ST. LOUIS, MISSOURI 63130 

814-427-6116 

- 
DESK TELEPHONE - Modern Dial Type. Ship. 

Wt. 7 Ib. $ 7.50 

WALL TELEPHONE - Modern Dial Type. Ship. 
Wt. 7 Ib. 7.50 

VARIABLE CONDENSER - 1000 p f  @ 4000 v. 
.I25 air gap, 16tt x 5%1r x 5%11. Ship. Wt. 
5 Ib. 10.95 

DUAL VARIABLE CONDENSER - 1000 Pf Q 
2500 v. 141/211 x 4 x 4. Ship. Wt. 6 Ib. 10.95 

TRANSFORMER 12 VOLT CENTER TAPPED @ 
3h Amp. Ship. Wt. 1 Ib. 1.25 

TRANSFORMER 30 VOLT CENTER TAPPED @ 
2 %  Amp. Ship. Wt. 1 % Ib. 2.00 

TRANSFORMER 6 VOLT @ 15 Amp. 3 x 3 x 5. 
Sh~p. Wt. 5 Ib. 3.50 

TRANSFORMER 12.6 VOLT CENTER TAPPED @ 
20 Amp. 6 %  x 5 x 7. Ship. Wt. 20 Ib. 10.00 

- 
Minimum order $5.00. Stop i n  and see us 
when you're i n  St. Louis. 

A complete combined index of every 
article published in  Ham Radio right 
from the first issue through De- 
cember 1971. 
Infinitely increases the usefulness 
of your Ham Radio library. 
Now you can find all those great 
ideas we've been passing along t o  
you each month - quickly - 
easilv. Vq! ham radio 

cumulative index 
of all issues 

published through 
December 1971 

ONLY $1.00 POSTPAID 

HAM RADIO MAGAZINE 
GREENVILLE, N. H. 03048 

Visit Roger Miner's Surplus Electronics. 246 
Naugatuck Ave., Milford. Conn. Ph. 877-0555. 
Nights 7 p m  to  10 p m  and al l  day Saturday. 
DRAKE TR-3 W/PS-$350. Collins 75S1 W/ 
NBR-$300. HEATHKIT SB-200-$165. SB-620- 
$65. OP.1 Scope-$90. H.P. 460b Wideband 
amp.-$25. 210a Sq. W. Gen..$l5. 522b-$120. 
AMPEX FR-1100 Stereo tape rec.-$350. 4- 
lOOOA Filament Trans 7.5 vac @ 42 amps, 
will run a pair.$30. Amp filament chokes 
3-30mcs 30 amps $9.50. Johnson 15 amp 
rotary ind. 27uh-$25. HIGH POWER HEAD- 
QUARTERS IN THE NORTHEAST. COME IN 
AND SEE US - KlDQV. 

' 3 L E  + ~ 7  3- 5 Illr1L.l 

SURPLIJS KLEC'L'KONICS COMPANY 

11 W E P A Y  HIGHEST 
PRICES FOR ELECTRON 

TUBES AND SEMICONDUCTOR! 
I I 

11 H & L ASSOCIATES 

II ELIZABETHPORT INDUSTRIAL PARK 

ELIZABETH, NEW JERSEY 07206 

(201) 351-4200 
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Semiconductor Supermart 
MOTOROLA RCA FAIRCHILD NATIONAL HEP PLESSEY 

DIGITAL READOUT 
A t  a price 
everyone $3.40 
c a n  afford 

. Operates from 5 VDC . Same as TTL and DTL . Will last 250.000 hours. 

Actual Size 

The MiNiTRON readout is 
a miniature direct viewed 
incandescent filament (7- 

Segment) display in a 16-pin DIP with a 
hermetically sealed front lens. Size, and 
appearance are very similar to  LED read- 
outs. The big difference is in  the price. 

SPECIAL OFFER PLESSEY SL403D . Digital readout 

BCD '0 7 - Segment 
3.5 W AUDIO AMP IC 

Decoder/driver HI-FI QUALITY . 7490 Decade Counter . 7475 Latch $3.95 

Only $8.40 with 12 pages of 
cons t ruc t ion  data 

NATIONAL DEVICES 

LM370 AGC/Squelch amp ................................ $4.85 

.................... LM373 AM/FM/SSB IF strip/Det $4.85 

LM3WK 5V 1A regula 
Any color fllter can be used. you need this one. 

POPULAR IC's 
MC1550 Motorola RF amp ............................... $1.80 

3.07 
CA3020A RCA 1 aud 3.92 
CA3028A RCA RF amp 1.77 
CA3001 RCA 6.66 
MC1306P Motor 
MC1350P High gain RF amp/lF amp ........ $1.15 
MC1357P FM IF amp Quadrature det ...... $2.25 
MC1496 Hard to find Bal. Mod ................... $3.25 
MFC9020 Motorola 2-Watt audio ................. 52.50 
MFC4010 Multi.purpose wide.band amp.. 
MFC8040 Low noise preamp Sl.50 ........................... 
MC1303P Dual Stereo preamp ........................ $2.75 
MC1304P FM multiplexer stereo demod $4.95 

FETs 
MPFlO2 JFET 

MFE3007 Duabgate 

3N141 Dual-gate $1.86 

PLESSEY INTEGRArrD CIRCUITS 
GREAT FOR SSB RCVRS AND XMTRS 

SL610 low noise 150 MHz RF good AGC $5.65 
SL612 low distortion IF good AGC ................ $5.65 
SL621 AGC generator for SSB rcvrs ............ $8.30 
SL620 AGC gen. SL630 Audio ............................ $8.30 
SL630 multipurpose audio amp ........................ $5.35 
SL640 top performing balanced mixer ...... $10.88 
SL641 low-noise rcvr mixer ................................. $ 10.88 

SlGNETlCS PHASE LOCKED LOOP 
NE561B Phase ~ o c k  LOOP ....................................... $9.50 
NE562B Phase Lock Loop $9.50 ...................................... 
NE566V Function Generator ............................... $9.50 
NE567V Tone Decoder 9.50 
N5111A FM/IF Demodulator ........................ -52.65 

PREMIUM QUALITY 
TEXAS INSTRUMENTS 

TTL IC's 

7400 gates 
7441 NIXIE 
7490 decad 
7475 quad 
7495 shift 
7493 divide by 16 ........................................................... $1.90 
74121 monostable ........................................................... $1.80 
7473 dual .85 

MOTOROLA DIGITAL 
MC724 Quad 2-input RTL Gate .................. $1.00 

...................................... MC788P Dual Buffer RTL $1.00 
........................ MC789P Hex Inverter RTL ..... $1.00 

...................................... MC790P Dual J-K Flip-flop $2.00 
................ ................ MC799P Dual Buffer RTL ... $1.00 

MC1013P 85 MHz Flip-flop MECL .................... $3.25 
................. MC1027P 120 MHz Flip-flop MECL $4.50 

............................... MC1023 MECL Clock driver $2.50 

MC4024 Dual VCO 
MC4044 Freq. Pha 

....................................... IN4002 packet of 6 $ 1 . 0 0  
IN4004 packet of 6 $1.00 

Please add 356 for shipping 

CIRCUIT SPECIALISTS CO. 
Box 3047, Scottsdale. AZ 85257 

FACTORY AUTHORIZED 
HEP-CIRCUIT-STIK 
DISTRIBUTOR 



toes. c r o s s  r e f e r e n c e d  t a b l e s  

. 30"  x 15" .  l i s t ~ n g  G r e a t  C ~ r c l e  b e a r ~ n g s  in 
s f o r  s i x  m a j o r  U.S. c i t ~ e s ;  Bos ton .  W a s h i n g t  
, M t a m l .  Seatt le. S a n  F ranc i sco  & L o s  Ange le  

AD10 AMATEURS M A P  OF NORTH AMERICA! F 
lor.  30 "  x 25" - i n c l u d e s  C e n t r a l  A m e r ~ c a  a n d  t 
r l b b e a n  t o  t h e  equa to r ,  s h o w l n g  c a l l  a reas.  zo 
u n d a r ~ e s .  p re f i xes  a n d  t i m e  zones. FCC f r e q u e n  
a r t .  p l u s  i n f o r m a t i v e  ~ n f o r r n a t l o n  o n  e a c h  o f  t h e  

RLD ATLAS - O n l y  a t l a s  c o m p l l e d  f o r  r a d i o  
rs. P a c k e d  w i t h  wor ld .wide i n f o r m a t i o n  - i n c  
m a p s .  In 4 c o l o r s  w i t h  z o n e  b o u n d a r i e s  a n d  

a p  o f  t h e  w o r l d  p l u s  a m a p  o l  t h e  A n t  
p l e t e  s e t  o f  m a p s  o f  t h e  wo r l d .  2 0  
' x 12' . . . . . . . . . . . . . . . . . . p o s t p a i  

e r e fe rence  l i b r a r y  ot m a p s  - s e t  of 4 a 

Many thousands of you have be. 
come very familiar with the vari- 
ous Radio Society of Great Britain 
books and handbooks, but very 
few of you are familiar with their 
excellent magazine, Radio Com- 
munication. 

It includes numerous technical 
and construction articles in addi- 
tion to a complete rundown on 
the month's events in amateur 
radio. Surely a most interesting 
addition to your amateur radio 
activities. 
We can now offer this fine maga- 
zine to you along with the other 
advantages of membership in the 
RSGB (such as use of their out- 
going QSL Bureau) for $9.95 a 
year. 

corn- 
Greenville. New Hampshire 03048 

12 METER PREAMP 1 
More Gain, Less Noise For The Money! 

20 DB GAIN 
NOISE FIGURE 2.5 

12 VDC OPERATION 

Small Size: 11/4 x 21/4 x 1 .  - Only $12.50 

Kit $9.50 

Option for 150-250 VDC Operation - $1.00 

r DAIA Ewoiwr#nlno Iwc. 
00. 1143 Sp.~-(l<~.ld VO 11151  

NEW 2M PREAMPLIFIER 
12 vdc powered 

27 db gain (approximately) 
noise figure 2.5 

will bring most receivers 
to .1 PV sensitivity 

without appreciable noise. 

Metal case. ONLY $17.95 ppd. 

CRAWFORD ELECTRONICS 
302 West Main, Genoa, IL 60135 

AMERICAN CRYSTAL CO. 
1623 Central Ave., Kansas City KS 66102, 913-342-5493 

Mfg. Crystals for m a t  communicatlon Equip. 
Small Orders Accepted 

For use In: Crystal prices 63 .002% 
TWO WAY AR ,O FUNDAMENTALS 
SCANNERS 2 to 14.9Mhz $5.25 
MONITORS MERIC~ 15 t o  19.9Mh2 6.10 
TRANSMITTERS -.".* THIRD MODE 
C.B. SYNTHESIZERS El 10 to 44.9MhZ 5.35 
REPEATERS 45 t o  55.9Mhz 6.10 
SCANNERS (oper. 152.50 t o  163.50 Mh2 .0029/.) $5.00 
ELEMENT CRYSTALS .0005% 

(channel freq. changed i n  customer's element) 15.00 
C.B. (Class D Slngle channel) 2.75 
AMATEUR NOVICE, (HC6/U, 51 kc, 32 mmF, Fund. 
3.5-8.9 Mhz 3.00 
Extras: Oven ttsc $1.50 ~ u b m l n i a t u r e ' 2 5 ~ ,  .093 pins 10C 

Postage 1-2 crystals 2 Az. each additional 1-2 crystals 1 or .  
Write for quantity discount 

FACTORY FRESH SEMICONDUCTOR BARGAINS 
SY740CN DIP SERIES TTL.  7450, 7401, 7402, 7403. 
7404. 7410. 7420. 7430, 7440, 7451 & 7454 gates 30c. 
7441A N l r ,  Orsuer 5160, 7442 BCD.Oecrmal 51.50, 
7447 7 Srgmml Ortver 51 79; 7-172 F-F 50e; ,473 Dual 
F.F 6Or 7474 Dual F.F 6Oc; 7475 Quad Latch 51.25; 
7476 Dual F-F 6 5 r  7490 Oecade Counter 51.25, 7492 
Twelve Cosntcr 51  2k. 7493 4 811 Counter 51.25'. 7495 
Shift Reg 41.50, 74107 Dual F.F b5c. 74121'~ono. 
~lable 75r. 
LINEAR IC'S' 
709C OIP or T0.5 50c. 10 for W.50 
741C DIP or 10-5 62r 10 for 55.75 
723C Voltaqr Regulatar'~0.5 $1.35 
NF565A Srgnrtlc$ PLL DIP 16.00 
TRANSISTORS (Gmrral Pvrw$cl 
2'<5134 Srliccn NPN 15,. R for 51.00 
2N5138 Srl!con PNP 15,. 8 for 51.00 
RECTIFIERS (Stllcon Epovl 
IN4001 1 AMP 50 PIV. IN4002 1 AMP 100 PIV 
1~4004 I AMP 400 PIV- 10 for $1 IN, 100 for 17.56 
O~cta~tnlr offrrcd o,, large ordtrr Many other pan5 arc 
ava~lablc. Free catalcg. Orders less than $10 00 add 25r 
handltng. Over SlO.00 PottN8d. 

DIGI-KEY 
P.O. BOX 126, THIEF RIVER FALLS, MN 56701 
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T FIRE & BURGLAR ALARMS 
1971 Handbook 6 Catalog 

Save & Hundreds 
of 

Dollars 
I'r~~ft.rsinnnl equipment f r ~ m ~  famous manu- 

factnrrr%. Easy step by step illtt\lr;tted instn~rtionr. 
no sprc,~;tl tc1111s required. Save I I ~  to 75%. This 
handl>ook i s  a must for every h~~nitwwner nnd httsi- 
nessnian. JIIS~ $ 1  cash, check nr hl.O. 

\\'rite \$'I JFT 

ALARM COMPONENT DISTRIBUTORS 
33 NEW HAVEN AVE.. DEPT. HR 

MILFORD, CONN. 06460 

BROADBAND AMPLIFIERS a t  a price you can afford 

The BBA-1 series offer high 
gain over the HF to UHF 
region with Noise Figures as 

--I low as 3dB max. BBA-1PB cov- 
ers 30 to 400 MHz with 17dB. + IdB. galn and 3.2dB. maxi- 
mum Noise Figure. The BBA.1P 
covers 3 to 500 MHz w~lh 
galn between 15 and 30dB. and 
maxlmum Noise Flgure of 3 0 
dB For less crit~cal use order 

the BBA-1 wh~ch has the same coverage as the BBA-1P but 
with slightly reduced UHF gain and higher Noise Figure. They 
are all a bargain! BBA-lPB, BBA-1P - $45.00, BBA-1 - 
$30.00 FOB Baltimore 

RADIATION DEVICES CO. 
P.O. Box 8450. Baltimore, Md. 21234 

r W O R L D  THE ONLY QSL QSL BUREAU  BUREAU^ to handle al l  

of your QSLs to  anywhere; next door, the 
next state, the next country, the whole 
world. Just bundle them up  (please arrange 
alphabetically) and send them t o  us with 
payment of 56 each. 

ri3M P-nmmm Aur.. Richmsnd. CA USA -804 

L A  ,I, amort III,IU 1 7 0 0  61, <, 5-1?Iwrs, 
IW<,< I W S ,  *I,? 5Irl11lrrir Y . l < l l l l l l l  5/51(.I'15, 
rcl.7~ lools, opttc.?l t ~ < ~ t ~ n [ > r n r ~ ~ l ,  ti101 k l l s  
and cases. Alrn ,t>rl~rdt~% lour p.?,lcs of  
useful "Tool T n p ~ "  lo .11(! 10 loo1 sflc~rl#on. P = .  I 

p l ~ t e l v  \ep;tr;ttc. anlit-rrr atel switch in^. (AIII;I- 
trtzr net $!?49.95) OI'R LOW ISTRODI'(:-  
TORY PRICl: $212.50. IVit I i  n~iltrhlnrr A C  
supply (rep. 5099.95 ) $255.00. \Vritt. f~r r  
~ i t ~ ~ : , t , , l ~  ~ ~ ~ ~ - h r ~  SQQ nn ........... - .................. - . 
,ZhfATEL'R-WIIOl.IiSA,LE ELECTROh'lCS 

8817 S.W., 129 Terrace, Mlam~. FL 33156,305-233-3631 

M o r e  Details? CHECK-OFF Page 110 

USED TEST EQUIPMENT 
All  checked and operating unless otherwise 
noted. FOB Monroe. Money back (less shipping) 
i f  not sat~stied. 

I Gen. Microwave 550 - WWV rcvr-comparator 105 
Gertsch FM-7-Freq.-mtr.20.10OOmHz .0001% 650 
GRllOOAP - Frea. Standard. includes l l O l A  I 

I osc.. 1102A multivib.. 1103A Svnchronometer I 
and-  PS complete . .: . . . . . . . . . . .  -. ................ 350 

HP1608(USM105)-14mHz dual trace scope 525 
HP175A - 5OmHz scope w/dual trace. delayed 

sweep plug-ins .................................................... 975 
HPI85B-DC.lgHz samplin scope 1868 ............ 710 
HP524D-Freq. counter 10%~.10rnHz ..................... 495 
HP525A-10.100mHz plug-in for above ................. 65 
HP540B-Trans.Osc.for counter-to l2gHz ........ 410 
HP2590B-Precision Trans. osc-synchronizer 950 
K~n te l  301-DC standard-null voltmeter ......... 235 
Meas. 80 . standard s i g . - ~ e n .  2-400mHz ...... 225 
Meas 82-Stand sig.gen. 20hZ.50mHz .................. 275 
NE 14.20C.Freq.counter (sim. HP524C) ............ 209 
NE 14-21C-10-100mHz plug-in for  above ......... 65 
NE  14-22C-100-220mHz plug-in for above .... 80 
NLS M.24.Digital Volt-ratio-ohmmeter ........... 585 
NLS V-35 . Diaital Voltmeter c o m ~ l e t e  ............ 385 
Polarad R-m~c?owave rcvr (plug-ins avail) 275 I Polarad TSA-s~ect rum analvzer 1OmHz-44nHz I 

(plug-ins available) ...... .............................. 3 2 5  
Polarad SA84W-spectrum analyzer, band switch- 

ing 1OmHz-4lgHz ..................................... 1260 
Rollin 30-Stand.s1g.gen.40-400mHr-hl.pwr. ... ,585 
ME26D/U.(HP410B) VTVM-to 700mHz ............. 85 
TS.403A.Sig. Gen. (HP616) 18-4 Hz 385 
URM26-Stand. Sig.Gen. 3.4i0mkz ..... :::::::::::::::::::::225 
USM.16-Stand. SIE. Gen.10.440mHz AM-CW-FM- 

Pulse.Sweep. ~Lase-locked osc. .................... 675 
Tek RM15-DC.15mHz GP scope 465 
Tek B-scope plug-in-hi.gain. 30mHz ..................... 40 

(Send SASE for  complete list) 

GRAY Electronics 
P. 0. Box 941 Monroe. MI 48161 

Spwial lzlng i n  used test equipment 



BRAN0 NEW FREQ-SHIFT TTI MONITOR 
NAW OCT-3: FM Rece~ver type, f r q .  range 1 to 26 MHz 
on 4 bands cont. tuntng Crystal calib. Reads up l o  1500 HI 
drr ia t~on 'on b u ~ l t - ~ n  'VTVM. Cost 51100.00 each! 
OriplMl box, ~ 6 t h  Instruct. book & cord, fob Mariposa, Cal. 
Shpg. w. 110 Ibs. 

COMMUNICATIONS BUG DETECTION 
.SPECTRUM STUDIES 

38-1000 MHz AN/ALR-5: Cons~rts of brand new tuner/ 
converter CV-253/ALR In orbgnnal factory pack and as exc. 
used, checked OK & grtd maln recelver R.444 modil~ed for 
120 v. 50/60 hz. The tuner covers the range In 4 bands: 
each band has 11s own Type N Ant. ~nput. Packed wlth each 
tuner IS thr factory ~nsprctor's checkout sheet. The one we 
o p e d  showed SENSITIVITY: 1.1 uv at 38.4 mhz, 0.9 at 
133 mhz 5 a t  538 mhz 410 at 778 mhz, 7 at 1 ghz. Tile 
recelver is actually a 30'mhz I F  ampl. wdh all that follovrr, 
Includ~ng a dtode meter for relat~ve signal strrngths: an 
atten. calibrated In 6 db steps to -74 db, followed by an 
AVC pos~t~on; Pan., Vldeo 8 AF outputs; switch sclrcl pass 
of f 200 khz or f 2 mhz; and SELECT AM or FM! W ~ t h  
Handbook 8 pwr. input plug, al l  only 375.50 

We have SP.600-JX, R390, WRR-2 Receivers. Ask! 

REG. PWR. SPLY FOR COMMAND. LM. ETC. 
PP.lOb/U. Metcrcd. Knob.ad]U,lablc 40 -2 i0  v up to 80 ma 
dc: also select an AC of b.3 v 5A, or 12.6 v 2'tz A or 28 v I---- 
21,'2 A. W ~ t h  mat~np output plug & all tech. cata. Shpq. wt. 
50 Ibs. 19.50 

BARGAINS WHICH THE ABOVE WILL'POWER: 
LM-(Vz) Freq. Meter: 125-20 MHz, .O1%, CW or AM, with 
serial-matched cal~b. book, tech. data, mating plug. Shipping 
wt. 16  Ibs. 57.50 
15.323 Frcq. Meter: '20-480 M& .00l0/o 169.50 
R22A/ARC5 Command Q.5er 190.550 kHz, exc. cond. 16.95 
A.R.C. R22 Command rcvr 540-1600 KHz, exc. cond. 17.95 
A.R.C. R15(MIL R-509)Command. 108.135 MHz, new 27.50 

NEMS-CLARKE # I670  FM Rcvr 55.260 MHz 
Itke nrw 475.00 
WWV Rcvr/Crmparator 2% . 20 MHz, solid slate 250.0 
E m p ~ n  Dcv~cn  NF-114 RFI meter is a red-hot recelvcr 
from 150 KHz to 80 MHz 295.00 
S ~ c t r v m  Analyzer Give-Away: Polarad TSA 'with STU-1 
head: 10-1000 MHz. Looh pood, sold &is 350.00 
Ovrrhauled & Certlftcd . . . . 495.00 

Attcnt~on Buyen Eqinrcrs Advanced Technicians: Wr have 
the k s t  test.~uipment 6: o~cil loscop~ anvenlory in the 
country SO ask for your weds . . . don't ask for an WCrall 
catalog . . . we also buy, so lcll us wlut  you have. 

f/g/ra/~niF cx- 
,111 111 ",..I11 . 1116 -1 11. . 17.1.- 

, v l v r  or q,I11 I rcq wllwn h t t t 1 1  1 1 1  VFO'. . 
c M' kryrr Inuult 818 . s , , t<h  hlwr . I-F rvoorr 
l,l.tnkrr . <l#r8t;tl nnllr Imqt>c.nr\. madotmt 
,upprb u v r n ~ ~ ~ ~ t v r  g r n ~ l ~  c.sn\tnulm<m h\ 1 t a m -  

utrr Meal .  lnc. . $2199 . 'Tllli- inr~,rnpidr.t- 61, pmt,ce 1r.nnse.sra.r . \\'nlv lcrr hnxhtorr 
.,nd T l l E  REST D E A L  ANT\VlIERE - I AMATEUR-\ffIfOLESALE I.:LECTRONICS 

8817 S.W., 129 Terrace, Miami, FL 33156, 305.233-3631 

Special 
An), Courr. on 5" ml 

AUF 

Courses i n  Spanish, German,  a n d  Japanese designed 
f o r  amateurs.  Enables h a m s  t o  exchange g ree t i ng  
a n d  s igna l  repo r t s  a n d  t o  cha t  w i th  fore ign hams .  
Each  course has  m a n y  t y p ~ c a l  QSO's, technica l  terms. 
a n d  slang. Nar ra ted  b y  nat tve speakers. 
Spanish course: 75 m inu tes  Spanish d ia logue  w l t h  
English.Spanlsh m a n u a l  t aped  o n  7" reel 3 %  IPS f o r  
$11.95 o n  C.90 Casset te $10.95. For German  cou rse  
runn tng  9 0  mans. add  $2 t o  above prices. Japanese 
cou rse  3 0  mins.  same pr ices as Spanish course. Dua l  
language manua ls  a lone $2.50. Ma i l ed  3 r d  c lass In  
U.S. PPD. Send checks to: 
Fore ign Language  QSOs. Box  53. Adon .  Mass. 01720 

1 A New Magazine ! 1 
Not really. New in the U.S.A. perhaps, 

but very well known in Great Britain and 
now being offered to you here. 

RADIO CONSTRUCTOR is almost exclu- 
sively construction material. Clearly writ- 
ten, concise articles give you full details 
on: 

Audio Construction Projects 

Receiver Construction Projects 

Transmitter Construction Projects 

Test Equipment Projects 

Radio Control Projects 
1 . . . and much more 1 

i 
Try a subscription to this interesting 1 

magazine, we are sure that you will not 1 
I 

be disappointed. I 

I ONE YEAR SUBSCRIPTION - $7.00 1 

RADIO CONSTRUCTOR 
Greenville. N. H. 03048 

- - -  

Central New York Specialty Headquarters 

FM by STANDARD COMMUNICATIONS 
High Power by EHRHORN 

Quality-Selected Used Ham Gear 

Write for listing. updated twice monthly 

CFP ENTERPRISES 
10 Graham Road West 

Ithaca, New York 14850 
607-257-1575 

TUX"#"> 
YODEL 15 l o  rsrru v l P S ' l r \  I $10 FOR ' 0  w W P M  bl." l r l  FIT 61, vill,, '- 14 IS 
ITIP~~.IIYI 3 1  ,P :R  i . I  

-7 -7- - 302 P a s s a ~ c  A v e n u e  
S t i r l i n g ,  N. J. 07980 
CALL 201-647.3325 
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Extremely sens~tlve with freedom from spurious 

for 50. 144. and 432 MHz. 

SPACE ELECTRONICS d i v i s i o n  of 
MILITARY ELECTRONICS CORP. 

WANTS TO BUY 
A l l  types of  mil i tary electronic equipment and 
parts. Call collect for cash offer. 

76  Brookside Drive, Upper Saddle River 
New Jersey 07458 (201 ) 327-7640 

COMPUTER BOARDS. CORE M E M O R Y  

MATS. IC'S and HOME EXPERIMENTER'S 

ELECTRONIC COMPONENTS A L L  A T  

TRUE BARGAIN PRICES. S E N D  10c F O R  

LATEST C A T A L O G .  T R I - T E K ,  

NEW-HEAVY DUTY ANTENNA BALUN. 
1:l or 1:4 ntio. 2KW pmer input. 3-30MHZ. silver plated 
2KV tellon insulated wire for lower loss and higher voltage 
capabilily, makes "tuned linm" apration possible. Encap- 
sulated, replaces center insulator, with coax connector input. 

Specify Desired Ratio $8.95 PPD, USA 
Gregory Kordes - Box 1279, Tustin, Calif. 92680 

6 4  P A G E S  F I L L E D  W I T H  130 l l V R O L A R  
A N D  F I - E  A L A I U  P R O D U C T S  F O R  
I N S T A L L E R S  A N 0  E L E C T R O N I C  

I N F R A R E D .  C O N T R O L S .  H A R D - T O -  
F l N D  C A R T S .  A N D  6 P A G E S  O F  
I P P L I C I T I O N  N O T E S .  

'~6 mountain w e s t  alarm 
"' 

4215 n. 16th st., phoenix, az. 85016 

Write: James E. Smith. GS&T 

I 0-MINUTE STATION 
CALL REMINDER 

124 
2 3  5 9 

Made 23" in U.S.A. u 
10-minute repeating tlmer buzzes worninq lo ~ l g n  In your 
call letters. Walnut or ebony plostic case. 4 " H .  7'h 'W, 
4"D. 110V. 60 cy. One Year Guarantee. Made in U.S.A. 

At Ynur Damlrr. n r  DlRCCI FROM 

AMPEREX COUNTING 
READOUT PACKAGE 

Amperex Tube 
Brand new SN 7490 
$3.00 ea. SN 74141 
10/$25.00 

-- 
All above $6.75 

Glant Alpha.Nurneric Neon Readout. 
Complete alphabet plus al l  dlglts. 15 
segments, 2%" high. $3.00 each, 10 
lor  $25.00. Sockets available at 50C 
each. 

--4 

,, .. 1' 

--- . -- 
- . . -- 

-7 

TCS - Colllns Deslgn: 1.5 thru 12 mcs. 4 
channel crystal or tuneable, voice or CW. 
Rece~ver IS flne for general short wave listening 
Transmitter IS excellent for the Ham. Novlce. 
CD, etc. First class condltton, wlth schematic 
and power supply Info. $40.00 each unit  or 
$75.00 the pair. 

3 WAlT LASER DIODE TA-2628 $5.00 
PANADAPTER BC 1031 Used $45, unused 

w / spares $75 
56K MEMORY CORE STACK $100 
LASER DISCHARGE CAP 40 uf 3 KV 180 

JOULES $10 
COMPUTER GRADE CAPS 1000 ~f 450V 

$1.50 ea. 10/$12 -- 
Please add postage for above ~terns. 
Send 2 5 ~  for Surplus Catalog . . . 

JOHN MESHNA JR. ELECTRONICS 
P.O. Box 62 E. Lynn, Mass. 01904 
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M~eftsers V 
check-of f 

for literature, in a hurry - . . .  
we'll rush your name to the companies 
whose names you "check-off" 

INDEX 
-ATV -Juge 
-Aerometric -Justin 

-Alarm -KW 
-Allied -Kordes 

-Amateur Wholesale -LA  
-American Crystal -Lee 

-Amidon -Linear 
-Andy -Lynch 

-6 & F -Meshna 
-Babylon -Micro-Z 

-6 & W -Mini-Products 
-Barry -Morse 

-Bitcil -Motorola 
-6ristol -Mountain West 

-CFP -Palomar 
-Centralab -Payne 

-Cir-Kit -Pennwood 
-Circuit Specialists -Poly Paks 

-Communtcations World -R P 
-Cortland -R & R 

-Crystek -Radiation 
-Crawford -Callbook 

-Curtis -Radio Constructor 
-Cushcraft -Randall 

-DX -Regency 
-Dale -Robot 

-Data -Rochester 
-Dayton Hamvention --SAROC 

-Digi-Key -Savoy 
-Drake -Signal/One 

-Dycomm -Siliconix 
-Eastron --Space.Military 

-Eimac -Spectronics 
-Environmental -Spectrum 

-Foreign Language -Standard 
-Frank -Structural Glass 

-Gateway -Surplus 
-Gray -Swan 

-Gregory -Ten-Tec 
-H & L -Topeka 

-HAL, -Tri-Rio 
-Hallicrafters -Tri.Tek 

-Ham Radio Center -Van 
-Henry -Vanguard 

-Hy-Gain -Weinschenker 
-International Crystal -Wolf 

-Jan -World 
-Jane1 -Worldradio 

-Jensen 

April 1972 
Please use before May 31, 1972 

Tear off and mai l  t o  
HAM RADIO MAGAZINE - "check-off" 
Greenvilla. N. H. 03048 

NAME ................................ ....... ................................................................. 

CALL ... " ............................................. 

STREET .................................................................................................... "... 

STATE .............................................. 

ATV Researc 

Amateur Wholesal 
American Crystal 
Amidon Associate 
Andy Electronics 
B & F Electronics 
Babylon Electronic 
Barker & Williams0 
Barry Electronics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bitcil Systems. Inc 87 

~ r y s t e k  - 
Crawford Electronics 
Curtis Electro Devtces 
Cushcraft Corp. 
DX Engoneering 
Dale Electron~cs, Corp 
Data Engineerinq 
Dayton Hamventlo 

106 
2 

89 
88 

Elmac Division o r IV 
Env~ronmental P 98 
Foreign Languag 108 
Frank Electronics 109 
Gateway Electronics Corporatlon 104 
Goodheart Co. lnc R E 108 
Grav Electrontcs 107 
~ r <  0% Electron~c 97 
H & L Associates 104 
HAL Cornmun~catlo 55 
Hallicrafters Co. T r II 
Ham Radio Center 92 
Henry Radio Cover Ill 
Hy-Gain Electrontcs Corp. 23, 67. 85, 91 
International Crystal Manufacturing Co 93 

. . . . .  Jan Crystals . . . .  . . . . .  8 ? 
Janel Labs 109 
Jensen Tools & Alloys 107 
Juge Electronics. Inc Sk 

Radiation Devices 
Radio Amateur Cal 
Radio Constructor 
Randall. Douglas. 

~ t & & r a l  Glass, Ltd 96 
Surplus Electronics 104 
Swan Electronics ?! 
Ten-Tec, Inc 3 1 
Topeka FM Enqtneering 92 
Tri-Rio Electronics 91 
TriaTek. Inc !!? 
Van 1 UB 
Vangu 84 
Weins 101 
Wolf. 94 
World 107 



Il" broadband " isn't an all girl 
orchestra. 

ITS A BALUN FROM LA-TRONIX 

SPECIFICATIONS 

Bandwidth 3 through 30 MHz Continuous 
VSWR ........ 1: l  (when terminated with a 

balanced 52 ohm load) 
Power Rating .................... 1 kw DC 
Impedance Ratio .............. 1:l at 52 ohms 
Input Connector ............... SO-239 

Mod. r* L A  EN310 

IMPROVEYOUR ANTENNA PATTERN 
A N D  REDUCE T V I  ........... F O R  ONLY om --------- 

B WANTED ! 
1 CLEAN DRAKE GEAR 

D 
m- == w------ 

I 
REWARD. * MUST BE CLEAN, IN GOOD OPE RATING CONDITION WITH MANUALS 

S 195.00 - FOR YOUR 2 8  ON A NEW R4B @ S 475.00 

S 220.00 - FOR YOUR R4 ON A NEW R4B @ S 475.00 

S 275.00 - FOR YOUR R4A ON A NEW R4B @ S 475.00 
COLLECT YOUR 

s 285.00 - FOR YOUR T4X ON A NEW T4XB @ s 495.00 REWARD FROM 
S 400.00 - FOR YOUR TR4 ON A NEW TR4 @ S 599.00 v 

E l e c t r o n i x  S a l e s  
23044 S. CRENSHAW BLVD., T O R R A N C E ,  CALIF .  90505 

Phone: (21 3) 534.4456 or (21 3) 534-4402 

More Details? CHECK-OFF Page 110 april 1972 rn 111 



Automatic Keyer Model 361 Clipreamp Model 372 
A preamplif~ericlipper l o  
increase your talk power 

compression amp. wtthout exceedrng FCC 
Price-$99.95 legal limits or transmitter 

SPECIFICATION 
Coil Turns Inductance Consurna 

Model Dmm. per I nch  Length (Approx.) Net  Price 
3018  I N : "  8 4' 9.4 1.64 
3019  1%: 16 4' 37.5 1.95 
3020 1, ; 3) 4' 145 2.07 
3021  1%. 
.iCl"2 1 *.,- 
3023  1%: 1 6  
3024 1 ' i  32 4. 280 2.13 
3025 2 '  6 10: 3 3  3.53 
J07b 2 "  8 10 60 3 4 2  
3027 2. 1 0  10. 9 2  3.38 
i ; 3 h , 2 u  6, 10"  !, 2 4.05 
3030  2'h' 8 10: 9 2  3.86 
.111.11 2':" 10  10 142 3.b0 
3033  3' 6 10. 7 4  4.91 
. i l l 1 9  .iY H 10"  135 4 .?1  
3035 3. 1 0  10. 200  4.67 

I ARRL PROJECT KITS 

. 1 

K ~ t r  include all components 
to bu~ld projects descr~bed 
In 1971 ARRL Handbook 
K~ ts  do not Include n~etal. 
chassis, batteries 01 
hardware. 

Filament Choke-FC15. 
15 amp. 80.10 meters 
Price-319.95 
FC30. 30 amn. 80-10 
meters 
Price-bZ3.J5 

"R.F.  Arfu.sfrd (:.i':. Morlltor" 19.95 
"A 75.120 Watt C.W. Transmitter" 85.00 
"Mafr!h!?e II I I I IC~~OC For I o w  ~ ' o w c ~ "  A l l 5  1 / .[I5 
"Q.R.P. Rsg For 3.5 and 7 M H z "  A116 29.50 
"1  rovt C l l t l  O v ~ r l o d d  ~10f0~111111" A l l 1  8.25 
"Trans8storlzed VOX" A l l 8  39.95 
"AIL I M 1'111 \ q ~ > e a k  For 2 Meters" A l  l q  !,i, (10 

"All Band Electron~c T.R. Switch" A120 27.50 
"Low Noise Cur>vvrlcr Fot 5 0  MHz" A l Z l  43.50 
"Low Noise Converter 144 M H z "  A122 48.50 
"1  rdp A r ~ f ~ n t ~ a ' '  A124 21.50 
"Two Broad Band Toroidal Balun'' A125 10.95 
"Wide Il,8ilf:e I ransmlsslon Llne Coupler" A 1217 84.65 

R. F. & Antenna Coax 
Switches Model 550A 
SP-5 Pos. 
Pr~ce-$10.95 
Coax Sw~tch Model 550A-2 
SP-2 Pos. 
Price-$7.43 

Nl Filter Model 424, 
100w. 80.10 meters 
Pr~ce-$10.88 
Model 425 1000W- 
80-10 meters 
Price-$24.95 

Weatherproof dipole 
center connector 
Model CC-50 
Pr~ce-$4.95 

112 april 1972 More Details? CHECK-OFF Page 110 



TEMPO ... a quality 
name.. .a 

TEMPO "2000" 
LINEAR AMPLIFIER 
The Tempo " 2 0 0 0  Amplifier 
makes an ideal supplement to  the 
Tempo "ONE" Transceiver. I t  is 
the smallest self-contained, ful l-  
legal-limit kilowatt amplifier in  its 
price range. I t  has an entirely 
self-contained, solid-state power 
supp ly  that makes i t  ful ly 
operational within three seconds 
from turn-on. 
Price: $395.00. 

growing tamily 

TEMPO 

"ONE" 
SSB TRANSCEIVER 

1 

. . . . . . . . . . . . . represents the 
culminating achievement of "ONE" 
many years of experience in  Transceiver $319.00 
t h e  amateur radio field. AClONE power 
M o d e r n  design. superb  supply (117/230 volt 
performance, high styling. 50/60 cycle 
s t u r d y  c o n s t r u c t l o n ,  

$ 99.00 

o u t s t a n d i n g  r e l i a b i l i t y ,  DCI1-A Power supply 
exceptional value . (12 volts DC) $1 10.00 

TEMPO DKT 
fCTRONlC KEYER 
The Tempo D K T  keyer is 
the latest in  electronic 
keyer  design. Using 
i n t e g r a t e d  c i r c u ~ t  
techniques i t  provides the 
unique features of dot 
memory and single dot 
injection which, wi th a 
specially designed twin 
lever k e y  assembly. 
affords effortless sending 
a n d  perfect character 
format~on regardless of . - speed. 
Price: $89.00. 

1 TEMPO LW 1500 DUMMY 
LOAD WATTMETER 

T h e  T e m p o  L W 1 5 0 0  
load-wattmeter offers typical 
T e m p o  price-performance 
value. Designed for amateur or 
commercial use, the LW1500 
is completely portable. An 
internal "D" cell battery 
powers  t h e  overheat ing 
warning light so no AC 
connections are necessary. The 
b u i l t - i n  handle and light 
w e i g h t  make  t h e  l o a d  
convenient for desk, bench, 
auto or field testing. 
Price: $1 19.00. 

TEMPO FMP 
Truly mob~le, the Tempo fmp-3 watt 
portable gives amateurs 3 watts. or a 
battery saving '/, watt, FM talk power 
anyplace at anytime. With a leather 
c a r r y l n g  case included, this little 
transceiver wil l  operate in the field, in  a 
car, or at home wi th an accessory AC 
power supply. The battery pack is of 
course included. Price:$225.00. 

I Other Tempo products: I 
FMA (25 watt - 2 meter FM transceiver) 
RBF-1 Wattmeter & SWR Bridge 
VHF & UHF Ampl~fiers 

11240 W. Olympic trlvd.. Los Angeles. 
Calif 90064 213/477-6701 

931 N. Eucl~d.  Anaheim. Calil. 92801 7141772-9200 
Butler. Missouri 64730 816/679-3127 



. 

Henry Radio beat the blower noise problem by eliminat- 
ing it. In their quiet, compact, rugged and reliable 2K Ultra 
Linear Amplifier, anode heat is silently conducted to an effi- 
cient heat sink. No more blower. No more blower noise. No 
more annoying problem. 

Two EIMAC conduction cooled, high-mu 8873 power tri- 
odes are used in this very linear, state-of-the-art amplifier to 
provide 2 kW PEP input over the 3.5 to 30.0 MHz range. 

Operating in cathode driven service, these tubes typically 
provide high power gain (greater than 13 decibels) in combi- 
nation with low, low intermodulation distortion (3d order 
products better than -35 decibels below one tone of a two- 
tone test signal). These excellent characteristics of the 8873 
may be utilized up to 500 MHz. 

With Henry Radio, you know quality counts. And they 
know you can't do better than EIMAC. For full 
specifications on the 8873 and its sturdy com- 
panions, the 8874 and 8875, write to EIMAC 
Division of Varian, 301 Industrial Way, San 
Carlos, California 94070. , n 

varian 
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