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ORDER TODAY. MONEY BACK IF NOT DELIGHTED. ONE YEAR UNCONDITIONAL GUARANTEE. 

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On 
P. 0. BOX 494 

-4illIlh 
MF J E NT E RPRISE S MISSISSIPPI STATE. MISSISSIPPI 39782 

400°/o MORE RF POWER SUPER LOGARITHMIC 
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER SPEECH PROCESSOR 

Up To 40O0/0 More RF Power is 
yours w ~ t h  t h ~ s  plug-~n unit Slmply 
plug t h e  MFJ Super L o g a r t t h r n ~ c  
S p e e c h  P r o c e s s o r  b e t w e e n  your 
rn~crophone and t r a n s r n l t t e r  and 
your volce IS suddenly t r a n s f o r m e d  
f r o m  a whisper to a Dynamic 
output. 

LSP-5ZOBX. 30 db dynamic range IC log amp and 3 LSP-520BX II. Same as LSP-520BX but in a Signal is full of punch with 
actlve f l i ten give clean audio RF protected 9 V beaut~ful 2-1 18 x 3-518 x 59116 Inch Ten-Tec p o w e r  to slice through QRM and 
battery 3 conductor. U" phone jacks for input enclosure w ~ t h  uncornmltted 4 pin Mic jack, you go f r o m  barely readable to 
and output 2-3116 x 5114 x 4 inches output cable, rotary functlon swltch "solid copy OM". 

$ 2 7  95 
NEW 

CWF-PBX Super CW Filter CMOS-8043 Electronic Keyer MFJ-16010 Antenna Tuner 
By far the ledor. O w  5000 In u n .  Ruor  sharp Stale of the art deslgn uses CURTIS-8043 Now you can operate all band - 160 thru 10 
selectivity. 80 Hz bandwidth, extmmely sleep Keyer-onachip. Meters - with e single random wlm md mn your 
skirts No rlnglng. Plugs k w w n  receiver and ~ ~ ~ l t - ~ ~  K~~ ~~t memory iambic opere full transceiver power output - up l o  200 watt0 
phones or connect between audlo stage lor tlon with external squeeze key . 8 to 50 RF power OUTPUT 
speaker opefation - WPM Sidetone and speaker Speed, vol- Small enough to carry In your hip pocket. 

Selectable BW 80. 110, 180 Hz 60 dB down ume. tone, weight controls a Ultra rel~able solld 2-3/16 x 3-1 14 x 4 Inches Matches low and 
one octave from center freq of 750 Hz for 80 Hz state keylng +300 volts max 4 positlon hlgh Impedances by lnterchenglng Input and 
BW Reduces noise 15 dB 9 V battery swltch for TUNE. OFF. ON, SIDETONE OFF output SO-239 coaxial connectors Unique 

2-3116 x 3-1 14 x 4 in CWF-SPC, wired PC Uses 4 penlight cells 2-3\16 x 3-1 14 x 4 wlde range, hlgh performance, 12 position tapped 
board. $18 95 CWF-2PCK. klt PC board $15 95 lnches ~nductor Uses two stacked torold cores 

SBF-PBX SSB Filter MFJ-POOBX Frequency Standard MFJ-1 O3OBX Receiver Preselector 
Drnmatimlly l m p r o m  rmfhbillty. Provides strong, prec ln markem .vwy 100. 50, or Clwrly copy weak unmadable SI~MIS (I-- 

O p t ~ m ~ z e s  your a u d ~ o  to reduce sideband 25 KHz well Into VHF mion .  rlgnal 3 l o  5 "S" unltr) 
splatter. remove low and hlgh pitched QRM, hlss. 
statlc crashes, background nolse. 60 and 120 Hz 
hum Reduces fat~que durlng contest. DX, and 
ragchewing Plugs between phones and re- 
celver or connect between aud~o stage for speaker 
operation Selectable bandw~dth IC actlve 
aud~o f~lter • Uses 9 volt battery • 2-3116 x 
3-1 14 x 4 ~nches 

MFJ-40T QRP Transmitter 
Work the world wlth 5 watts on 40 Metw CW. 

No tuning Matches 50 ohm load Clean 
output with low harmonic content Power 
amplifier transistor protected against burnout 

Switch selects 3 crystals or VFO input 12 
VDC • 2-3/16 x 3-114 x 4 inches 
MFJ-~OV. Companion VFO . . $27 95 
MFJ-12DC, IC Regulated Power Supply, 

1 amp, 12 VDC $27 95 

More than 20 dB low noise galn Separate 
Exclusive circuitry suppresses all unwanted Input and output tunlng controls give maximum 

markers Markers are g a t d  for positive identl- gatn and RF selectlvlty to s~gniflcantly reject 
flcatlon CMOS IC's with trans~stor output No out-of-band slgnals and reduce Image responses 
d~rec t  connection necessary Uses 9 volt a Dual gate MOS FET for low nolse, strong signal 
battery Adlustable trlmmer for zero beating to handllng a b ~ l ~ t ~ e s  Completely stable Op- 
WWV e Swltch selects 100 50, 25 KHz or OFF t~mlzed for 10 thru 30 MHz e 9 V battery 

2-3\16 x 3-1 14 x 4 inches 

Try any MFJ products and if you are not 
completely satisfied, return It within 30 days for a 

NEW full prompt refund (less shipplng) Call us today 
loll free 800-847-8680 and charge your Bank- 

CPO-555 Code Oscillator Amerlcard or Master Charge, or mail vour order 
For the Newcomer to I w m  the Mom8 cod.. ~n today with your check or money o r  +r (or use 

lhe Old polish his ''st. your BAC or MC) Please add $2 00 for shipplng 
For the Code lnstnJctor 10 teach hla clas-. and handling Order now and avoid the Christmas 

Send crlsp clear code wlth plenty of volume for rush 
classroom use Self contained speaker, vol- 
ume, tone controls, aluminum cab~net e 9 v 73, Martin F Jue. K5FLU 
battery TOP quality U S construction Uses Solve your XYL's problem Mark 
555 IC timer 2-3116 x 3-1 14 x 4 Inches your choice and show her thls ad 
TK-555, Optional Telegraph Key . . $1 95 



Stay tuned for future programs. 

The HAL ST-6000 demodulator lishing different tone pairs. You can of codes, including Baudot, ASCII 
/keyer and the DS-3000 and DS-4000 select AM or hard-limiting FM modes and Morse. The powerful, program- 
KSR/RO series of communications of operation toaccommodate differ- mable 8080A microprocessor is in- 
terminals are designed to give you ent operating conditions. An internal cludedin the circuitry toassuremaxi- 
superlative l T Y  performance today monitor scope (shown on model mumflexibilityforyourpresentneeds 
-and in the future. DS series termi- above) allows fast, accurate tuning. -and forthefuture.The KSR models 
nals, for example, are re-program- The ST-6000 has an outstandingly offer you full editing capability. The 
mable, assuring you freedom from high dynamic range of operation. video display is a convenient Idline 
obsolescence.Sophisticatedsystems Data I/O can be RS-23212, MIL-188C format. of 72 characters per line. 
all, these HAL products are attrac- or current loo . These are some of the highlights. 
tively priced-for industry, govern- T~~DS-&and DS-4OfMserlesof The full range of features and speci- 
ment and serious amateur radio KSRandROterrninals providesilent, fications for the ST-6000and the DS 
operators. reliable,all-electronicm transmis- series of KSR and RO terminals 

The HAL ST-6000 operates at sionandreception,orread-only (RO) is covered in  comprehensive data 
standard shifts of 850. 425, and operation of different combinations sheetsavailableon request.Write for 
170 Hz. The tone keyer is crystal- them now-and tune ~n to the most 
controlled. Loop supply is internal. sophisticated 'lTY operation you can 
Active filtersallow flexibilityin estab- have today ... or in the future. 

HAL Communications Corp., Box 365,807 E. Green Street 
Urbana, Illinois 61801 Telephone: (217) 367-7373 
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In  looking back over the advances in IC technology that have occurred during the past several years, it's 
hard to realize that integrated circuits actually celebrated their 18th birthday this past summer. I t  was 
during the summer and fall of 1958 that Jack S. Kilby of Texas Instruments built the first integrated 
circuit. Other semiconductor companies had been working on ways to miniaturize solid-state electronic 
circuits, but most of these techniques used miniature components of one kind or another; Kilby was the 
first to use semiconductor material for both the active (transistors) and passive elements (resistors and 
capacitors) to build a complete circuit on a single piece of germanium. 

His first circuits, a phase-shift oscillator and multivibrator, demonstrated the feasibility of this approach. 
Since, at that time, germanium was well established as a semiconductor material, and silicon was not, Kilby 
used germanium. On top of the germanium wafer were the contacts of the diffused transistors, junction 
capacitors, and resistors. A gold-plated metal frame protruded from the lower surface of the substrate, and 
thermally-bonded gold wires were used for connections between those elements not linked by the wafer 
itself. 

Kilby's first circuits were large and irregular - at least by today's standards - and were considerably 
different from the precision ICs that are presently on the market. The photo masks and resists necessary to 
IC manufacturing were yet to be developed, so the patterns were hand painted on the semiconductor chip 
with black wax. Needless to say, the end product was rather crude looking (and huge by today's standards), 
but i t worked. 

About the same time Kilby was working on his first integrated circuits, Fairchild Semiconductor 
developed the Planar process - an innovation that is generally conceded to be the foremost semiconductor 
discovery of the 1960s. This process made semiconductors more reliable and cheaper to produce, as well as 
accelerating IC progress and acceptance. 

Since these early developments, the number of circuits per unit area has increased and prices have 
plummeted. In 1962, a typical IC flip-flop chip was about 0.1 inch (2.5mm) square; by 1970 a similar 
circuit was one-tenth that size, and today the same circuit is even smaller. A t  the same time circuit size (and 
unit cost) were decreasing, circuit speed increased from audio to 1 MHz or so, then to 5 MHz, 15 MHz, and 
on up the scale. I t  was only a few short years ago that a 30-MHz frequency counter was only a dream - 
today 600-MHz counters are commonplace, and even higher count frequencies are available if you're willing 
to pay a small premium for the capability 

I t  wasn't all that long ago that I reported on this page that, ". . . you can now buy a dual flip-flop for a 
couple of dollars or a complete decade counter for about seven." And these were RTL devices, with 
maximum counting speeds in the low MHz range. The same issue carried ads for 709 op amps at $3.98 and 
71 1 dual comparators for $4.98. A low-current voltage-regulator IC, if you could find one, cost ten dollars 
or more. Scanning through the ads in the back of this issue, you can now buy a 30-MHz decade counter for 
about 45 cents, a 709 op amp for 29 cents, and a 71 1 dual comparator for 39 cents - about one-sixteenth 
of their 1968 prices. Considering that the consumer price index has increased nearly 70 per cent during the 
same period of time, ICs have to be among the best buys of all time. 

Although I've said it before, i t ' s  worth saying again that, with the sophisticated, low cost ICs that are on 
the market, it's possible for amateurs to build exotic electronic equipment that only large laboratories with 
big budgets could afford a few years ago - and some they couldn't afford at any price because the 
technology just wasn't available! 

Jim Fisk, W1 DTY 
editor-in-chief 
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ICOM INTRODUCES 
THE REVOLUTION IN 
VFO TECHNOLOGY 

~ntroducing the 10245,144-148 MHz FM Transceiver 

FO Revolution goes mobile with the unique, 
ICOM developed LSI synthesizer with 4 digit LED 

~ t .  The IC-245 offers the most for mobile on the 
t. The easy to use tuning knob moves accurately 

over a0 detent steps and assures excellent control as  
easily as steering the vehicle. With its optional adapter, 
the IC-245 puts you into all mode operation on 12V 
DC power with a compact dash-mounted transceiver. 
In FM, the synthesizer command frequency is displayed 
in 5 KHz steps from 146 to 148 MHz, and with the side 
band adapter the step rate drops to lOOHz from 144 to 

Hz. For maximum repeater flexibility, the trans- 
~d receive frequencies are independently pro- 

gramable on any separation. The IC-245 even comes 
led with a multiple pin Molex connector for re- 
:ontrol. 

SPECIFICATIONS The V 
- - - - -  

GENERAL 
Frequency Covemge *144.00 to 148.00 MHz 
Modes FM (F3) 

*SSB (A3J). CW (A I )  
Supply Voltage DC 13.8V-c15% 
Size (mmJ 90H x 155W x 235D 

readot 
marke 

C 

weight (k$) 

TRANSMfTTER 
T X  Oulput F3 low 

*AW IOW(PEP). A1 IOW 
40 dB or better 
-60 dB or less below carrier 

Confer Suppnssfon 
Spurious Radiation 
Marimum Frequency 
Deviation 
Microphone Impedance 

?5 KHz 
600 ohms 

146 M 
mit ar 

RECUVER: 
Sensitivity *AW. A1 0.5 mlcmoolt Input 

gives IOdBS+N/Norbetter 
F3 0.6 microvolt or lws for 
20 dB quieting S +N+DIN 
at 1 mkrovolt input. 30 dB 
-8 dB or less (F3) 
-60 dB or better 

- 
equipp 
mote c Squdch T h d d d  

Spurlous Response 

SYNn 
Freque 
Step S 

-. . ... 
HESQER: 
ncy Range 
he of the ion in 

- - -  - - 
The I4 is a pr revoluti UFO 
design, mom its new style rronr panel, to irs excellent 

igidity 
2-245 I 

144 M H z  to 148 MHz 
5 KHz forFM 

*I00 Hz or 5 KHz for SSB 
percintheranged-10to 
+60 C. +O.OOO( mecha 

cuitry. 
~nical r 
Your I4 

and L a  
will give 

rge Sci 
t you th 

3le Inte 
e most 

grated 
for mot 

Cir- 
bile. 

with SSB AI dapter only 

THE BI OF THE ICOM VFO I ON! 

m 
JC. ST, INC. ICOM CAN/ 

suite JUI 7087 V~ctor~a 
3331 Towt 
Dallas, Te: 
(21 4) 620- 

WEST, IF 
sulre 3 
13256 Northrup V 
Bellevue. Wash. ! 
(206) 747-9020 

ICOM EP 
rn .- -,.- 

?rwood Dri 
Kas 75234 
2780 



"N" PREFIXED TWO-LETTER CALLS are now available to any Amateur eligible for a 1x2 
callsign. The release of N prefixes applies only to 1x2 callsigns at this time, though 
presumedly the N prefix will also continue to be available when requested for special 
events stations. 

"Xu Suffix Callsigns, released in late October, increases total pool of 1x2 calls 
in each district bv 676. Although the X suffix has traditionallv indicated an ex~eri- 
mental station in the United states, 1x2 X calls have not been issued since well before 
World War I1 so are not expected to cause any great confusion. Who's first for WlXX, 
Whiskey one Double Cross? 

AMSAT'S ANNUAL MEETING drew about 75 people to Goddard Space Flight Center in 
October. JAlANG brought the prototype 2-meter to 70-cm transponder from JAMSAT, and 
reported about 500 Japanese Amateurs are users of OSCARs 6 and 7. The AMSAT 2-10 meter 
transponder for OSCAR A-OD is now ready for test. 

OSCAR 6's Birthday was October 15 and AMSAT's longest lived bird is over four years 
old and still going strong. As the launch anniversary ended OSCAR 6 began its 18,300 
orbit, a lot of miles and many thousands of contacts to its credit. 

OSCAR 7 Also celebrated a birthday; it was a healthy two-years old November 15. 
N6V's Operation by the Jet Propulsion Laboratory's Amateur Radio Club was seen by 

mil ions o vlewers on NBC's Toda Featured during the outstanding segment was 
N6V's re1a:ing of Mars photog& :k%ghout the world via Amateur slow-scan TV. 

The European Space Agency has announced approval of an Amateur Radio satellite 
launch on its experimental Ariane launch vehicle. A German-built OSCAR is scheduled 
to go aloft with Ariane's test flight B during December, 1979. 

EXCELLENT RFIIEMI SURVEY article appeared in the September 20, 1976 issue of Elec- 
tronic Desi n, s ou e must" reading for any one seriously interested in the sub- - &erekceltobas"well as & communications equipment is included, and there's 
strong emphasis on F m ' s  increasing role in the problem area. 

CB Is A Major cause of TVIIRFI complaints, of course, and in a recent discussion 
with FCC Chief Engineer Ray Spence he made the interesting observation that by far the 
majority of complaints of CB-caused interference was found to involve illegal power! 

ITU SECRETARY-GENERAL MIL1 was the top brass at the dedication of United Nations' 
club station K2UN on October 21st. WlAW and 4UlITU in Geneva joined in the inaugural 
ceremony, though K2UN's current antennas toward Europe leave m;ch to be desired.- 

ARRL'S BICENTENNIAL CONTEST could become an annual affair, though under a different 
name. So many participants said they liked its format that League Communications 
Manager WlNJM has asked for comments. 

AMATEUR NOVICE TRAINING PROGRAM currently has more than five times the enrollment 
it had last year - nearly 35,000 vs 6,000 in 1975. Unlike previous years, established 
classes continue growing with nearly zero dropout while newcomers appear after hearing 
about them from friends or on 27 MHz. 

CARF WILL HAVE a headquarters office complete with Amateur station thanks to a 
grant of $10,000 to the Kingston (Ontario) Old Timers' Amateur Radio Association. The 
office and Amateur station (VE3VCA) will be located at 370 King Street, West, in 
Kingston, but the mailing address will remain Box 356. 

CANADIAN CB WILL EXPAND to 40 channels following the U.S.'s lead, but the General 
~adio Service oDerators won't be able to use their new channels until April 1. 40 
channel radios >or the Canadian market must be tested to tighter specs,'but they can't 
be submitted for testing until after January 1. Commercial users presently operating 
on the new frequencies have the option of staying put or applying for a new assignment. 

Whether A U.S. CBer entering Canada with a shiny new 40 channel radio before April 
1 would have problems remains to be seen. 

SEVERAL THOUSAND CB LICENSES issued around the beginning of 1976 apparently never 
reached the applicants. Areas affected include Zip Codes beginning with 0 through 8, 
and the problems ran from December through April. New licenses for the affected blocks 
are being printed and mailed; however, any licensee receiving one as a duplicate 
should discard it. 

AMATEUR RADIO RELATED articles have been showing up in non-Amateur Radio publications 
with increasing frequency, but those not written by Amateurs often suffer from dis- 
tracting inaccuracies. Ham Radio's editorial staff volunteers its services in re- 
viewing future Amateur ~ m o m e s  for any non-Amateur publication that wishes to 
take advantage of the offer. 



I f  you're fighting the constant battle of limited band 
width, high SWR ratios, inefficient low-pass TVI filter 
operation due to high SWR you're not alone. 

DenTron makes the Problem Solvers. 
The DenTron tuners give you maximum power transfer 

from your transmitter to your antenna, and isn't that where 
it really counts? 

Our Super TunersM. B. & E.) are the only tuners on the 
market that match everything between 160 and 10 meters. 
Whether you have balanced line, coax cable, random or 
long wire the DenTron Super Tuners will match the antenna 
impedance to your transmitter. 

NEW: The Monitor Tuner (E.) was designed because of 
overwhelming demand. Hams told us they wanted a 3 
killowatt tuner with a built-in wattmeter, a front panel 
antenna selector for coax, balanced line and random wire. 
So we engineered the 160-10m Monitor Tuner. It 's a life 
time investment at $299.50 

The DenTron 80-10 AT (13.) i s  a random wire, 80-10 
meter tuner which i s  ideal for portable operation or apart- 
ment dwellers. 

Every serious ham knows he must read both forward 
and reverse wattage simultaneously for that perfect match. 
So upgrade with the DenTron W-2 Dual in line Wattmeter.(C.) 

The flexibility we build into our Tuners make any 
previous tuner you might have owned obsolete. 

. . . . . . . . . . . . . . . . . . .  A. Super Tuner 1 KW PEP $1 29.50 
. . . . . . . . . . . . . . .  B. Super Super Tuner 3 KW PEP $229.50 

. . . . . . . . . . . . . . . . . . . . . . .  C. W-2 Wattmeter $ 99.50 
. . . . . . . . . . . . . . . . . . .  D. 80-10 AT 500 W PEP. $ 59.50 

. . . . . . . . . . . . . . . . .  E. Monitor Tuner 3 KW PEP $299.50 
All DenTron products are made in U.S.A. 

2100 Enterprbe Pakwav 
Twinstxlrg. Ohm 44087 

Radio Co.. Inc. (2161425-373 
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Advance Registration $12.50 per person; with 
Hotel Sahara Late Show and two drinks $23.00 
per person or with Hotel Sahara Congo Dinner 
Show (entree Cornish Hen), no drinks $30.00 
per person. Tax and Gratuity included. 

Totie Fields and Bert Convy are scheduled enter- 
tainers in Hotel Sahara's Congo Room. 

Advance Registration must be received by 
r- on or before January 1, 1977. 

The NATION'S TWELFTH ANNUAL LAS VEGAS PRESTIGE CONVENTION 

A A 
HOTEL SAHARA'S CONVENTION SPACE CENTER 

January 6-9, 1977 

Registration includes: registration 
tickets, admission to technical sessions, Friday 
cocktail party hosted by T. P. L. Communications 
and TRI-EX Tower Corp. with ; Sat- 
urday cocktail party hosted by Ham Radio Maga- 
zine with -1 ; Hotel Sahara Buffet Brunch 
on Sunday, Tax and Gratuity. 

Hotel Sahara room rate for registered 
delegates $17.00 per night plus room tax, single 
or double occupancy. 

Hotel Sahara room reservation request card will 
be sent to 1-1 registered delegate. 

Send your check or money order to 1-1 , P. 0. Box 945, Boulder City, NV 89005 

b 



MODES USE LSB CW 
POWER 200 watts PEP Input on SSB. 160 watts 

OC Inout on CW 

Why wart any longer for a rig that offers top performance, dependabll~ty 
and versat~lity . . .the TS-520 has proven itself in the shacks of 

thousands of discriminating amateurs, in field day sites, in DX and 
contest stations. and in countless mobile installations. 

Superb craftsmanship is evident throughout. . . in its engineering 
concepts as well as its construction and styling. . . craftsmanship that 

is a Kenwood hallmark. 

Maybe the Kenwood TS-520 is the one you have been waiting for. 

Kenw 

ANTENNA 'IMPEDANCE. 50 75 Ohms. 
unbalanced 

CARRIER SUPPRESSION. Better than -45 dB 
UNWANTED SIDEBAND SUPPRESSION Better 

than -40 dB 
HARMONIC RADIATION Better than -40 dB 
AF RESPONSE 400 to 2600 Hz (-6 dB) 
AUDIO INPUT SENSITIVITY 0 25pV for I 0  dB 

(S+N)/N 
SELECTIVITY SSB 2 4 kHz ( -6  dB) 4 4 kHz 

(-60 dB) CW 0 5 kHz (-6 dB) 1 5 kHz 
(-60 dB) (w~ th  accessory f~lter) 

FREOUENCY STABILITY 100 Hz w r  30 
m~nutes after warmup 

IMAGE RATIO Better than 50 dB 
IF REJECTION- Better than 50 dB 
TUBE & SEMICONDUCTOR COMPLEMENT 

3 tubes (2 x 61468. 12BY7A). 1 IC. I 8  
FET. 44 transistors. 84 d~odes 

DIMENSIONS 13 I "W x 5 9' H x 13 2" D 
WEIGHT 35 2 Ibs 
SUGGESTED PRICE $629 0 0  

Prov!de% h l ~ h  st .~h~I~fy  with preclslon gearlng 
Funct~on swblch prov~des any cornb#nat~on with 
the TS 520 Both are equlpped wtth VFO lndt 
cators showtnc: at a glance wh~ch VFO ts bwng 
used Connects wllh a stngle cable and obtalns 
11s power from the TS 520 Sug~ested prtce 
$115 0 0  

SP-520 
Although the TS 520 has a bull1 In speaker the 
addttton of the SP 520 prov~des Improved tonal 
qu,il~ty A perfect match In both deslgn and 
perlormancr Suggested prrce $22 95 

TV-502 
TRANSMI TTIN(./RECEIVING FREQUENCY 

144 145 7 MHz 145 0 146 0 MHz (option) 
INPUTIOUTPUT IF FREQUENCY 28 0 29 7 

MHz 
TYPE OF EMISSION SSB (A3J) CW (AI) 
RATED OUTPUT 8W (AC operation) 
ANTENNA INPUTIOUTPUT IMPEDANCE 5012 
UNWANTED RADIATION Less than -60 dB 
RECEIVING SENSITIVITY More than lpV at 

SIN 10 dB 
IMAGE RATIO More than 60  dB 
IF REJECTION More than 60  dB 
FREQUENCY STABILITY Less than 5 2  5 kHz 

durlng 1 60 mln after power sw~tch IS ON 
and w~th ln 150 Hz (per 30 mln) thereafter 

POWER CONSUMPTION AC 2201120V Trans 
mlsslon 50W max Recept~on 12W max 

DC 13 8V. Trans 
mtsston 2A max Receot~on 0 4A max 

POWER REQUIREMENT- ~ ~ ' 2 2 0 / 1 2 0 ~ .  DC 12 
16V(standard voltage 13 8V) 

SEMI-CONDUCTOR. FET 5, Tranststor 15. 
Diode 10 

DIMENSIONS 6%" W x 6" H x 13'/." D 
WEIGHT 11.5 Ibs 
SUGGESTED PRICE: $249 00 

CW.520 
500 Hz CW Crystal Ftlter: $45 00 

Pr~ces subject to change without notlce 

SP-520 external speaker. All with 
Kenwood quality built in. 

-9 KENWOOD . . . l ~ ~ l ~ . t ~ . ~ t . ~ t ~ ~ r  ~ J ~ ~ ~ c ~ ~ ~ ~ ~ ~ ~ -  ~ c I ( / ; o  

TRIO-KENWOOD COMMUNICATIONS INC. 1 16 EAST ALONDRAIGARDENA. CA 90248 



DX receiver 
for the hf bands 

This design features 
four selectable front ends 

and excellent dynamic range 
to help you dig out 

the weak ones 

Today's erratic propagation conditions together with the 
tremendous increase in the number of amateur stations 
make DX operating much more difficult than, say, ten 
or fifteen years ago. In my case, using an SB220 linear 
amplifier and a four-element quad antenna, I had fair 
response to directional CQ DX calls only to become 
frustrated by adjacent-channel overload or interference 
in my receiver by strong local or short-skip stations. 

The answer to this problem is a receiver with charac- 
teristics such as those in the design described in this 
article. Tests made on the 20- and 40-meter front ends 
of this design produced the data shown in table 1. Note 
that the dynamic range is 100 dB for both tes t  condi- 
tions on 40 and 20 meters. 

receiver front-end design 
Conflicting requirements and tradeoffs were neces- 

sary to obtain a receiver with a wide dynamic range. 
Recent articles, studies, and experiments indicated that 
balanced mixers, together with selective rf tunable filters 
ahead of the first active device, represented effective 
means for diminishing third- through fifth-order inter- 
modulation (IMD) and cross-modulation products. 

I tried hot-carrier diode mixers using discrete diodes 
(monolithic packages weren't available) in both ring and 
cross configurations. It was an unsuccessful attempt, 
since low input-output impedances created matching 
problems and these mixers seemed to have an insatiable 
hunger for oscillator power. 

The overall receiver noise factor is interrelated with 
the receiver passband; and in the mathematical formula, 
one term shows that it i s  also inversely proportional to 
the mixer gain. With the diode mixer, the receiver lacked 
sensitivity because of a conversion loss of almost 9 dB. 

Without discrediting the hot-carrier diode mixer, 
better results were obtained by using the Motorola 
C6050G double-balanced integrated circuit and also 
selected pairs of the RCA 40673 dual-gate mosfet. 

Occasionally, at certain antenna bearings, the combi- 
nation of galactic, ionospheric, atmospheric, and man- 
made noise is below predicted levels; therefore an "in- 
out" rf amplifier would be justified. For higher-frequen- 
cy bands, extremely good sensitivity is possible by using 
a balanced amplifier as in some vhf receivers. 

Theoretically, this kind of arrangement should have a 
better noise factor, as somewhat more than 50% of 
internally generated random noise would be rejected in 
the common-mode operation, being cancelled in the 
balanced output circuit. The rf amplifier becomes a 
nuisance when the bands become crowded with strong 
signals exceeding S9+40 dB levels. Receiver gain com- 
pression occurs, along with numerous intermodulation 
products, indicating that it's time to turn off the rf 
amplifier! This is accomplished in this design by means 
of miniature reed relays. 

Another unwanted phenomenon in mixers is so-called 
"reciprocal mixing." This mixing i s  a direct consequence 
of oscillator noise modulation. When a large interfering 
signal appears at the mixer input, the signal will mix 
with oscillator noise and, although the interfering signal 
may be out of the i-f passband, the noise so produced 
will be within the i-f passband. 

Reciprocal mixing is measured by the amount of 
noise introduced by a closely spaced interfering signal; 

By Ovi Florea, WBZZVU, 76 Whitson Road, Hunting- 
ton Station, New York 11746 
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i.e., when the level of the interfering signal, expressed in Ultimately, reciprocal mixing reduces mixer dynamic 
dB above 1 pV and spaced 20 kHz away from the range by raising its equivalent noise floor. As stated 
desired signal produces a reduction of signal-to-noise above, inherent oscillator noise modulation is  also 
ratio by 10 dB.l Oscillator noise reduction i s  possible by dependent on oscillator power; therefore, mixers 
a) careful elimination of unwanted spurious generation working at high injection levels will be more affected. 

table 1. Measured characteristics of the OX receiver 20- and 40-meter front ends. 

receiver 40-meter band 20-meter band 

characteristic rf amp1 o f f  r f  amp1 on rf amp1 o f f  r f  amp1 on 

Sensitivity for 0.5 pV 0.1 pV 0.2 pV 0.07 pV 
1 0 4 6  s/n (-119 dBm) (-133 dBm) (-127 dBm) (-136 dBm) 
third-order inter- +23 + 6 +15 +3 
cept point (dBm) 
gain compression +10 -10 0 -15 
(dBm) 
dynamic range (dB) 100 100 100 100 

on other frequencies, b)  good dc filtering, c) good Front end. Four separate front ends are selected by 
stability, and d) reducing oscillator power and narrowing rotary switch S1 (fig. 1). In this design resistors in the 
oscillator bandwidth. Recommended low-noise oscilla- signal path were kept to a minimum as they are noise 
tors are those consisting of differential amplifier inte- devices. Despite the cumbersome appearance, this setup 
grated circuits with balanced output circuitry. allows individual band optimization and eliminates 

fig. 1 Schematic of the O X  receiver front end, first mixer, and vfo. All links are one turn for an impedance of approximately 50 ohms. 
All trimmer capacitors are mica, 20 to 130 pF. L8. L9. 17  turns no. 24 AWG (0.5mm) on Amidon T-50-6 core. 

L5. 44 turns no. 28 AWG (0.3mm) wound 2 x 22 on Amidon T-50-6 core. The i-f is 3395 kHz. 

december 1976 1 1 



AMPLiFlER TUNED 

CiRCUlT 
BUFFER 3 8 5 0  kHz 

OSCILLATOR 

M METER FRONT END - - - - - - - - - - - -. - 
REED WELAY 

455KHz 
COLLINS 

MECHANICAL 1-j C l R c u l n  

455 KHz 
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0 
AGC I, 

TO RF 
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I GZ 
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CRYSTAL 4-1 Block diagram of the receiver showing the 20-meter front end. 

Each front end section converts down to an i-f of 3395 kHz. 



problems related to balanced circuitry switching. I was 
fortunate enough to obtain some surplus vhf six-gang 
split-stator variable capacitors. To prospective builders 
of this front end, I suggest the use of smaller units of the 
kind having a shaft extension on both sides, which could 
be mechanically ganged. A good substitution would be a 
matched set of varactors for an unbalanced arrangement. 

Good tracking between rf input and pre-mixer output 
circuits is imperative since the 4-pole rf filter is very 
selective, particularly on the lower bands. On the 

low values of CC3), while the upper quad could be 
saturated or unsaturated (our signal port). Recom- 
mended external biasing is: 

(V6, V9) - (V7, V8) 2 2  V 

(V7, V8) - (V1, V4) 22.7 V 

(V1, V4) - (V5) 22.7 V 

Filters. In accordance with modern receiver design 
practice, an ssb filter and two CW crystal filters are 

OSCILLATOR- - _ _ 
INPUT 

fig. 2. Alternative mixer schematic for 4 0  and 80  
meters. The Motorola C6050G IC provides good 
linearity when the lower input (oscillator port) is 

I 
I 

SIGNAL 
nonsaturated. Recommended external bias levels 

INPUT are given in the text. 

20-meter band with the rf amplifier off, measured filter 
response was 50 kHz wide at 20-dB down, which means 
that an unwanted signal 25 kHz away from the receive 
frequency is attenuated 20 dB. The frequencies shown in 
table 2 would be applicable to Kenwood or Heathkit 
lines, but the principle could be extended to other 
makes. 

Mixer. The dual-gate 40673 mosfet mixer has lower 
third- and fifth-order products in its output when gate 
G2 remains nonbiased; however, gain i s  definitely lower. 
For best performance oscillator injection level was set at 
300 mV. 

Fig. 2 shows the 40- and 80-meter alternative mixer 

placed at the first mixer output through a matching 
network. Filter selection is accomplished by using 
remotely controlled miniature reed relays. Interelectrode 
capacitance of these reed relays is so minute that, when 
dc switching voltage is removed, signal feedthrough was 
measured at 120 dB down. 

Fig. 3 shows the crystal filter arrangement. To obtain 
the above attenuation figure, filters were placed against a 
ground plane (double-clad printed circuit board, the face 
next to the filter grounded on one spot only). The 
second mixer is of classic design, and the local oscillator 
operates in a very stable mode. The second i-f strip is on 
455 kHz and uses two Collins ssb mechanical filters. 

configurations. The Motorola C6050G double-balanced Agc. An elaborate amplified agc system is derived from a 
differential amplifier with emitter degeneration has good separate uncontrolled i-f amplifier. One branch of this 
linearity when the lower input (i.e., our oscillator port) fast-rise, slow-decay agc system controls the i-f stages 
is nonsaturated (maximum 27-mV oscillator level - see along with the local oscillator amplifier-buffer by 

table 2. Coil and capacitor values for coverage between 3.5-28 MHz. 

frequency coverage (MHz1 
coils and capacitors* 

L 1 =  L 2 =  C1 = C Z =  
circuit 1  

band to 
xtal L3 = L4 L6 = L7 C 3 = C 4  C 6 = C 7  CC1 = CC2 CC3 

circuits 
(MHz) circuit 4 6  and 7 vfo osc (turns) (turns) (pF)  (PF) (pF)  (pF 

*No rf amplifier on 3.5 MHz. R f  amplifier on 7 MHz is unbalanced 
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Notes: 
455  k H z  i-f transformer: 

"ye l low core" 

SSB c r y s t a l  f i l ter T r io  4 pole 2.2 k H z  at -6 d B  
CW-1 c r y s t a l  f i l ter  T r i o  4 pole .5 k H z  a t  -6 d B  
CW-2 c r y s t a l  f i l ter  Heathki t  .4 kHz  at -6 d B  I 

( C F  = 3395.4 kHz) I 

Reed r e l a y s  6V  miniature for  PC board mount ing  
( E l e c t r o n i c  Applications Co. 1A3A-H)  

A l l  res is tors 1/4 wat t  

TO PRODUCT 
DETEClVR 

X F I L T E R  IMPEDANCE MATCHING RESISTOR 

X * L  11.4 4 TURNS ON T - 5 0 - S C O R E  TAP TO MATCH 

F I L T E R S  AT I 0  TURNS FROM G R W N D  POINT 

fig. 3. Crystal f i l ter, local oscillator, second mixer, and agc amplif ier schematic. Fi l ter sections are selected b y  remotely contro l led reed relays. 
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swinging voltages from +2.5 V (weak signals) to -0.5 V 
(strong signals). The second agc branch is  threshhold- 
biased and applied only to the rf amplifier over a re- 
stricted range, so that front-end linearity is not impaired. 
The receiver has a separate S-meter amplifier as shown in 
fig. 4. Minipotentiometers are used to calibrate the 
meter. Accuracy is within 3 dB, or one-half S-point. 

Detector and bfo. The product detector and bfo are of 
particular interest. A very sensitive Motorola C6050G 
double-balanced IC makes a good product detector and 
requires a maximum of 300 mV bfo injection for the 
strongest signals. 

The beat-frequency oscillator is variable within 455 
+-2 kHz. I t s  output i s  amplified and filtered to supply the 
required maximum of 300 mV into a 50-ohm load at the 
product detector. 

Theory says that, for minimum distortion a product 
detector requires carrier injection at least 10 times the 
level of the incoming signal at the input port. What 
would happen upon lowering that injection level? De- 
creasing the bfo level caused strong perturbing signals to 
become unreadable, while weak DX signals were s t i l l  
crystal clear. One helpful finding was that the audio 
output versus bfo level dropped about 10 dB faster for 
the stronger signal compared to the weak one. 

A crystal bfo was incorporated for good transceive 
operation. This crystal bfo i s  used to calibrate the 
variable bfo. At times, the output from the product 
detector i s  extremely low; henceforth, a noiseless audio 
preamplifier is required. The receiver also employs a 
5-toroid audio filter to alleviate inherent noise pickup 
when using an audio amplifier. 

construction hints 
This is  an experimental receiver; appearance was 

secondary to conveniences such as avoiding stray noise 
pickup, rf feedback, and audio hum. I t  was constructed 
by degrees starting with the front end for the 20-meter 
band. Mosfet devices were first tested with respect to 
dynamic transconductance and dc for matching pur- 
poses. Each device was set up in an amplifier with a 
plug-in socket and identical rf signal levels were applied 

Front view of the DX  receiver with cabinet removed. 

Typical receiver frontand arrangement. Capacitor stator plates 
are easily removable so that proper maximum-minimum capaci- 
tance i s  obtained for band coverage and precise tracking. 

to both gates from a signal generator, while a vtvm was 
used to measure output level on a tuned circuit. A table 
was compiled, and devices showing close characteristics 
were paired. From 40 available devices I could select 
only three closely matched pairs, which leads to the 
conclusion that integrated mosfet circuits would be a far 
better choice. 

tests and results 
The 20- and 40-meter front ends were tested for 

sensitivity, IMD, gain compression, and dynamic range 
(table 1). Two powerful signal generators (most signal 
generators are not capable of delivering more than 100 
mV into a 50-ohm load) were used, tuned 10 kHz apart, 
each at a level of +12 dBm, which becomes +6 dBm after 
the hybrid combiner. The spectrum analyzer indicated at 
this level an IMD of 35 dB on the 40 meter band. 

acknowledgement 
I wish to express gratitude to Serge Costin, WB2ZWJ, 

for his continuous technical advice in the design and 
construction of this receiver. 

reference 
1. B.M. Sosin. "HF Communication Receiver Performance 
Requirements and Realization," The Radio and Electronics 
Engineer, Vol. 41, July, 1971, pages 321-329. 

bibliography 
1. F.E. Terman, Electronic and Radio Engineering, New York. 
1955. page 440. 
2. W. Havward. W7ZOI. "Receiver Dvnamic Ranqe," QST, July, -. 

1975, page 15. 
3. S. Maas, K3WJQ. "The Meaning of Sensitivity," QST, June, 
1975, page 20. 
4. R.  Moore, "Modern RF  Amplifiers," ham radio, September, 
1974, page 42. 
5. Specification and Application Information, Motorola Semi- 
conductor Products. Inc., 1972. 
6. Jim Fisk, W lDTY ,  "Receiver Sensitivity and Dynamic Range 
- What the Numbers Mean," ham radio, October, 1975, page 8. 

ham radio 

16 december 1976 



SIZED 2-METER 
TRANSCEIVE 

With Standad 
PTT Microphon 

The new Heathkit 2-meter f requency-synthesized transceiver ... 
combines state-of-the-art technology 
with operating ease, convenience and 
versatility in an easy-to-build kit that's 
about HALF THE COST of comparable 
svnthesized transceivers. It's the one 
t6  buy a n d  b u i l d  f o r  rea l  2-meter 
PERFORMANCE ! 

Operation is easier than ever! The front 
panel lever switches select any fre- 
quency in any 2 MHz segment of the 
143.5 to 148.5 operating bands. You se- 
lect the last four digits, three with lever 
switches which display the frequency 
directly and the last with a 5 kHz 
toggle switch which makes ALL 2-meter 
frequencies in the band available. I f  you 
inadvertently dial up an out-of-band fre- 
quency, the transmitter simply will not key. 

And the signal is solid! The HW-2036 
puts out a minimum 10 watts at 25' C and 
13.8 VDC. And it operates into an infi- 
nite VSWR without failure. The transmit- 
ter output is extremely clean (see spec- 
trum analyzer photos above). True FM 
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An 8-pole I F  crystal filter greatly re- Actual spectrum analyzer photos of the HW-2036 
duces adjacent channel Interference. transm~tter output operating at 147 MHz. 
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standing 0.5 rV for 12 dB SINAD. An A 
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Complete operating versatility! A built- 
in continuous tone encoder - with three 
tones selectable on the front panel ac- 
cesses most repeaters. Built-in simplex, + and - 600 kHz offsets, and an Aux. 
position that lets you add a crystal for 
any other frequency gives you all the 
offset capability you'll ever need. And, 
if you order the HW-2036 with the 
Heathkit Micoder combination micro- 
phone/auto patch encoder, you'll be 
able to make phone calls through re- 
peaters equipped with auto patch input! 

and its superb selectivity charac- 
ist~cs make ~t the one to have for 
crowded signal areas. 0 *<P. ( 
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The HW-2036 operates from its built- 
in 12 VDC power supply, or you can use 
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The HW-2036 is our best 2-meter trans- 
ceiver. Check it out for yourself and 
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of reliable 2-meter communications. 
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the other superb Amateur radio prod- 
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Benton Harbor, Michigan 49022 
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loop antennas 

A discussion of small 
loop receiving antennas 

and details on 
their construction 

for the 
low-frequency bands 

Most amateurs use the same antenna for both receiving 
and transmitting. This makes a lot of sense on vhf, and 
on 10, 15 and 20 meters, but a t  the lower frequencies 
which are more susceptible to noise interference entering 
via the antenna (160, 80 and 40 meters), the small loop 
receiving antenna has some advantages in reducing the 
susceptibility to certain types of noise. This article will 
attempt to expain the loop's operation in the simplest 
possible terms and will describe several practical loop 
antennas which are suitable for amateur use. 

The electric- and magnetic-field components of an 
incoming electromagnetic wave are at right angles to 
each other. The plane formed by these components is at 
right angles to the direction of wave arrival. With the 
wave polarization and the direction of wave travel shown 
in fig. 1, both the electric and magnetic field compo- 
nents excite current flow in the vertical portions of the 
simple unshielded loop. The current induced by the 
electric field i s  due to the difference in charge impinging 
along the length of the vertical elements, while the 
current due to the magnetic field is because of the 
motor-generator action of the vertical conductors 
cutting the lines of force in the magnetic field as i t  
moves past the conductors. 

The currents due to both field components are 
mutually in phase, and although neither the electric nor 
the magnetic field components can exist without the 
other in the radiated electromagnetic field, the loop 
antenna behaves identically with excitation from either 
or both field components.l 

While the voltage available at the terminals of a dipole 
is simply proportional to the current induced in the 
dipole, the voltage available at the terminals of a small 
loop is proportional to the difference between the 

By John R. True, W40Q, 10322 Georgetown Pike, 
Great Falls, Virginia 22066 
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currents induced in the two opposite vertical loop 
elements. No currents are induced in the top or bottom 
horizontal conductors connecting the vertical elements. 

When the axis of the loop is pointing toward the 
signal source as in fig. 1 A, the two vertical elements of 
the loop are excited at the same phase point of the wave 
front. Thus the current induced in both elements is of 
the same amplitude and phase, and flow in the same 
absolute direction (see fig. 2). However, the two currents 
are actually flowing in opposite directions with respect 
to a continuous, one-way travel around the loop, and 
therefore cancel each other, producing zero net voltage. 

On the other hand, when the plane of the loop is 
pointing toward the signal source, as in fig. l B ,  maxi- 
mum voltage is produced because the two vertical 
elements are now in positions of maximum difference in 
phase relationship with the wave front, with the 
resulting difference between the currents induced in the 
vertical elements producing a maximum voltage. In fact 
fig. 1B shows that during the portion of the wave cycle 
when the field is changing most rapidly, the currents in 
the two elements are flowing in opposite absolute direc- 
tions (one flowing upward and the other downward), 
with the result that both currents are actually flowing in 
the same direction around the loop, and are therefore 
mutually aiding instead of opposing as in fig. 1A. For 
orientations of the loop at angles in between the two 
just described, and in general, the voltage produced is  
proportional to the cosine of the angle formed between 

Junction box for the square loop antenna containing 80/40 
bandswltch, balun and tuning capacitor. 

E o  = Z E R O  E..UAXIMUM hu Ee. MODERATE 

1.E MAX COS 90.1 1.E UAXCOS P I  (*E UAXCOS 30.1 

Q 
fig. 1. Dlre~t lvl ty of the loop arises from the interception of the 
wavefront by each half of the antenna. In (A) the currents are of 
equal amplitude and phase, producing no net voltage difference 
at the output. I n  (6)  the currents are at maximum amplltude and 
phase dlfference, produclng maxlmum output voltage. In (C) the 
current dlfference between loop halves is moderate. producing a 
corresponding voltage dlfference at the output terminals. 
Voltage output Is small for angles larger than 60 degrees. 

the loop plane and direction of the wave propagation, as 
in fig. 1C. The resulting figure-eight radiation pattern is 
thus a perfect pair of circles tangent to one another as 
shown in fig. 3. 

For several basic reasons, nearly all practical loop 
antennas are electrostatically shielded by means of an 
open-turn shield. One reason is that electrostatic 
shielding is a convenient way of achieving a capacitance 
balance between the two opposite halves of the loop and 
ground. Without this balance the figure-eight pattern 
would be distorted and the nulls misplaced and 
obscured. Second, the open-turn shield shown in fig. 3 
forms a balun, permitting the loop to feed an unbal- 
anced load without upsetting the loop-to-ground 
balance. And third, electrostatic shielding renders the 
loop insensitive to the electric component of a passing 
wave. This has an insignificant effect on the reception of 
a wave propagated in the far field (radiation field). 
However, in the case of several types of man-made noise 
interference, the effect is to reduce the reception of the 
noise. 

If the electrical disturbance producing the interfering 
noise is  confined primarily to the induction field (as 
many such noise disturbances are), the electric compo- 

fig. 2. Electric (€1 and magnetic (H) 
components of a wavefront implng- 
ing upon a loop antenna, showing 
current flow In the loop. When the 
plane of the loop Is parallel to the 
wavefront, as shown here. output I I 
voltage is minimum (see fig. 1 A). E, = ZERO 
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nent generally predominates over the magnetic field. out the loop of relatively equal amplitude and phase. 
Since the shielded loop is sensitive only to the magnetic This condition will produce the figure-eight pattern 
field, there's a noticable reduction in noise pickup as illustrated, but lengths in excess of this criteria will cause 
compared to that of a vertical dipole. Providing the some pattern distortion. Reference 4 states that loops as 
desired signal i s  not arriving from the same direction as large as 0.1 wavelength in diameter (0.314 wavelength 

fig. 3. Unshielded loop antenna (A) and shielded loop 
antenna (6). There is no difference in the radiation 
patterns of the unshielded or shielded loop (C) i f  the 
output is balanced and if the capacitance to ground 
from both sides of the loop are equal. Loop pattern 
distortion results from these types of imbalances. and 
shielding the loop is one way of achieving the desired 
balance. 

the noise, some additional reduction in noise inter- circumference) can be used without serious pattern 
ference level is also available due to the directivity of the distortion. However, this reference is confined to 
loop radiation pattern. Simply pointing the axis of the aperiodic loops, while reference 2 deals with loops that 
loop in the direction of the noise will minimize the noise are tuned, providing higher Q. The higher Q changes the 
pickup, while the desired signal still arrives from a current and phase difference in the loop wire, resulting 
favorable angle on the directivity pattern. 

In general, atmospheric noise is propagated as a radia- The coaxial loop of fig. 4 as built by the author. 

tion field, generated by the electrical discharges that 
attend thunderstorms, both locally and throughout the 
world. Noise from an electrical storm concentrated in a 
single direction may be reduced by the directive proper- 
ties of a shielded loop, but not by its insensitivity to the 
electric field. On the other hand, interference from 
precipitation static will be effectively reduced by the 
shielding properties of the loop because precipitation 
static is caused by an induction field localized directly 
around the receiving antenna. 

The illustration of fig. 1 is greatly exaggerated. When 
a loop 6% feet (21-17) between legs is used on 80 meters, 
the maximum wavefront intercepted represents only a 
small fraction of the energy intercepted by a half- 
wavelength dipole. However, such a small antenna is still 
adequate for good signal reception. 

References 2 and 3 state that a maximum wire length 
of about 0.08 wavelength will produce currents through- 
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in the shorter specified loop lengths (0.08 wavelength towers and guy wires, etc., signals will be injected into a 
maximum). loop antenna from both the direct signal and re-radiation 

The advantage of dual-band reception from a single from these nearby structures. If such structures have 
loop further compromises the design criteria. For those high Q and are at or near resonance at the frequency of 
who wish to retain the criteria of references 2 and 3, the exciting signal, their energy may approach that of 

SEE DETAIL A 

A PIECE OF I/.?* 112 5 mml  PVC 
PLASTlC WATER PlPE SPACE 
ALUMINUM SHIELD I /Z '  TO I' 
112 5 TO 2 5  mmJ 

DETAIL A 

20' OF PHELPS-DODGE 1/2' ( 1 2  5 m m l  
5 0 - O H M  COAXIAL CABLE CUT AT TOP 
CENTER COVERED BY P C  PlPE FOR 
STRENGTH AN0 WEATHER PROOFING 

A GOOD ELECTRICALIMEWANICAL 
CTlON BETWEEN THE ALUMINUM 

ALUMINUM 

CU &q 
DETAIL B 

TOROID. BlF lLAR WOUND 4 1 BALUN 
MATCHED TO COAXIAL CABLE 
CONNECTING RECEIVER 

flg. 4. Single-turn coaxlal loop antenna suitable for use on 80 and 160 meters. The toroid transformer balances the loop output 
to ground, whether shield Is present or not. Typical dimensions are listed in table 2. 

table 1 has been included. Corrections to table 2 must be 
made to compensate for this altered construction. 
Single-band designs would do well to follow the refer- 
enced design for maximum performance. 

effects of nearby re-radiation 

If there are metallic structures near the loop antenna 
of ample conductivity and size, such as power lines, 
homes with electrical wiring, water and furnace air- 
conditioning ducts and piping, as well as antennas, 

the direct signal and cause appreciable deviation to the 
true bearing of the signal source. The resultant voltage 
induced into the loop will be the vector sum of the 
amplitude and phase of the multiple sources. Since the 
amateur is not generally interested in obtaining accurate 
bearings of signal sources, such deviation is relatively 
unimportant. What i s  of prime importance is the ampli- 
tude of the desired signal and, secondarily, the depth of 

Detail of the break in the coax at top of loop. See 
detail B in fig. 4. 

table 1. Maximum wire length for direction-finding loops as . , --m*TtTm- 
spec~fied in  references 2 and 3 (0.08 wavelength). 

' -7 
frequency wavelength 

(MHz) (meters) maximum wire length 

1.8 166.7 43' 7" (13.28m) 
1.9 157.9 41' 4" (12.60m) 

3.5 85.7 22' 6" (6.86m) 
3.6 83.3 21' 10" (6.67m) 
3.7 81.1 21' 4" (6.49m) 
3.8 78.9 20' 9" (6.32m) 
4.0 75.0 19' 8" (6.00m) 

7.0 42.9 11' 3" (3.43m) 
7.1 42.3 11' 1" (3.38m) 
7.2 41.7 10' 118'(3.33m) 
7.3 41.1 10' 9" (3.28m) 
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the null available to reduce the strength of an interfering lated covering that will provide strength to this point of 
signal. the loop will be satisfactory, but i t  should also provide a 

If installed with the axis of the loop horizontal, only weatherproof seal to keep moisture out of the break. 
signals from the horizon i.e., low angle or ground wave, Before placing the cover on the break, check for peak 
will produce the deep nulls shown. Signals from higher performance on your desired portion of the band. I used 
vertical angles will not have their wave front parallel to a grid dipper in the shack and tuned its signal in on the 

SECTION 8 - 8  
u 
SECTION C-C 

I USE NYLON SCREWS. 1/4 " X 8-32 
TO HOLD SIDES AND TROUGH TO 
TOP INSULATOR (TAPPEOI. 

2 NO GROUND ON CAPACITOR 
WSITION FOR LOW DISTRIBUTED 
CAPACITY m GROUND 

8 

VIEW A - A  

item d e x r i ~ t i o n  . - . ~ 

SECTION D - D  
1 corner ~nsulator 2x2x1/16" 

( 5 l x S l x l . 5 m m )  4 stiffener, semi-hard aluminum, 

2 insulator spacer, l~ lzx1x1/16" 2" (51rnm) wide, 1/16" (1.5rnm) thick 
(38x25x1.5mm) 5 five-pole, double-throw rotary swltch 

3 stiffeners, semi-hard aluminum, 6 insulator, junction box, l ~ h x 4 x 1 / 1 6 "  
2" (51rnm) wide, 1/16" (1.5mm) thick ( 3 8 ~ 1 0 2 ~ 1 . 5 m m )  

fig. 5. Double-turn, square-loop antenna for 40, 80 and 160. Typical loop dimensions and tuned-circuit components are listed in table 2. 

the plane of the loop and even though the azimuth is 
correctly set, the signal received will still be appreci- 
able." Therefore, do not expect many signals to show an 
extremely sharp null unless provision is made to t i l t  the 
loop axis in elevation as well as azimuth. 

As shown in fig. 4, a practical loop antenna may be 
built from a single turn of coaxial cable. The shield must 
be broken as previously explained to remove the 
"shorted turn" effect. A loop so configured will almost 
completely shield the electric component of the wave. 
To insure retention of the figure-eight pattern the two 
halves of the loop must maintain symmetry as closely as 
possible. 

Detail B of fig. 4 shows the method used to insert a 
capacitor between the ends of the inner conductor as 
well as providing spacing of the outer shield. Any insu- 

*This feature of the loop enhances its ability to null out inter- 
fering signals, particularly local ground waves or electrical noise, 
while still maintaining reception o f  skywave signals. Editor 

receiver. I noted each frequency for S-meter reading, 
then substituted various fixed capacitors (and combina- 
tions) to center the required bandpass. 

An alternate construction method is shown in fig. 5. 
This illustration should provide most of the required 
construction details. The stiffeners at the junction box, 
J, and the two side corners were added to reduce the 
floppyness that existed without them. An even number 
of turns is required for symmetry since both the 
inductor and the capacitor are located in the junction 
box. Two turns (33 inches or 83.8cm on a side) are 
adequate for 80 and 160 meter operation. For 40 and 80 
meters, two turns (16 inches or 40.6cm on a side) would 
comply with the design criteria of reference 1. For 
single-band operation, the lengths given in table 2 
provide an optimum signal-to-noise ratio and should 
result in maximum performance. 

The tuneup procedure for the square loop is similar 
to that for the circular loop. Using a length of coaxial 
cable with a loop at the end attached to the output 
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connector, the grid dipper is used to get the resonant I have substituted an alternate coupling network shown 
frequency of the system near that required. (Caution: in fig. 6 that provides slightly better pickup and higher 
The grid dipper will also show a dip at the resonant loaded Q. It has been incorporated in all loops shown in 
length of the coaxial cable used.) Vary the number of figs. 4, 5 and 6. Table 3 lists the required components. 
turns on the primary of the toroid and the fixed The Hula-Hoop was separated, and the twinlead 
paralleling capacitor until the loop shows peak pickup inserted. The loop is then spirally covered with folded 

ELECTRICAL 9 P I '  (25 mm) 

ALTERNATE COUPLING 
NETWORK 

CIRCUIT USED IF A 
VARI-CAP IS USED IN 

TO RECEIVER 

+IZV REGULATED 

MECHANICAL 

fig. 6. The Hula-Hoop designed by WSDS. The alternate coupling network is suggested. 
Component values for the coupling network are given in table 3. 

near your favorite spot in the band. Then position the (two layers, 3-inches or 76mm wide) heavy-duty alumi- 
loop where i t  is to be permanently mounted, with the num foil with a number-15 (1.5mm) aluminum drain 
required length of coaxial cable to connect it to the wire to provide connection for the foil shield. This was 
receiver, and inject a grid dipper signal into it. Plot the then continuously taped with vinyl electrical tape for 
S-meter reading for each frequency. Adjust the inductor weatherproofing. The aluminum wire is connected to the 
and capacitor until the bandpass i s  centered on the junction box to provide a path to ground for currents 
desired frequency. induced by the electric component of the wave. 

table 2. Wire lengths and tuning capacitors used in the loops of figs. 3 and 4. 

frequency loop wire number toroid turns capacitor (pF) 

(MHz) size length of turns primary secondary'variable fixed 
coaxial 

1.8 MHz 8'3" (2.5m) 26' (7.9m) 1 20/20 balun 0 500 
cab'e 3.8 MHz 6'3" (1.9m) 20' (6.lm) 1 10/10 balun 0 125 
1001) 

1.8 MHz 36x36" (9lx91cm) 48' (14.6m) 4 4 0 8 15-15 0 

'quare 3.5 MHz 36x36" (9lx91cm) 24' (7.3m) 2 24 6 15-15 40 

loop 7.0 MHz* 36x36" (9lx91cm) 24' (7.3m) 2 12 7 15-15 75 

*This loop built before reading references 2 and 3 so wire is 

considerably longer than 0.08 wavelength. Although it works 
fine, the design criteria of those references is recommended. 

A third arrangement is shown in fig. 6. I t  was I used a 10-foot (3-meter) length of '/2 inch (1 2.5mm) 
suggested by Bob Edlund, W5DS, who has named i t  the PVC tubing in place of the Hula-Hoop. This in turn is 
"Hula Hoop Loop" due to the basic material used to supported by % inch (12.5mm) PVC water pipe and 
support the loop wires. A single-turn of TV twinlead is  fittings to form a Y-shaped support for the loop. A 
used to provide a two-turn loop when series connnected. X-inch (12.5rnrn) wooden dowel, boiled in beeswax, was 
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inserted into the vertical member of the Y support, In all loop configurations and couplers I tested there 
terminating in the junction box to increase strength i s  a loss of about two S-units of signal pickup with 
against wind torque at this point. The coupling networks respect to the vertical radiator I use for transmitting on 
shown will provide a good match between the loop and 40 and 80 meters. Some of the weaker signals are then 
the coaxial line to the receiver. below the noise level of the receiver. A low-noise front- 

In an attempt to  remotely tune the loop a voltage- end preamplifier/preselector, similar to that described 

table 3. Components for the alternate coupling network shown In flg. 5. 

approximate toroid 
twinlead loop capacitance primary secondary 

frequency length diameter (pF) type turns turns 

1.8 MHz 20' (6. l rn)*  3'3" (99.lcm) 150 T106-2 14 8 
3.5 MHz 10' (3.0m) 3'3" (99.lcm) 110 T68-2 12 7 
7.0 MHz 5' (1.5rn) 1'7" (48.2cm) 7 5 T56-2 10 6 

*TWO turns (be sure capacitor is centered In loop). 

variable capacitor (varicap) was substituted for the 
capacitor in the loop-coax coupling network. John 
Venters, K4UR, suggested, and provided, a silicon planar 
epitaxial diode (ITT type BA163) which, when reverse 
biased with 1 to 12 volts dc, provides a capacitance 
range of 10 to 260 pF. However, when feeding the 
varicap via the r f  coaxial line with the required rf chokes 
to isolate the dc from the rf, the loaded Q dropped to 
about 10 (indicating the introduction of some form of 
undesired loss resistance). The convenience such a device 
would provide is worth further investigation; however, 
still to be found is a way to use the varicap and retain 
high 0.  With the coupling networks shown, the loaded Q 
is in the vicinity of 75. This provides a 50-kHz band- 
width (at the 6 dB points) which is adequate on 80 
meters if you operate near one spot most of the time. 

The 4:l  balun for the coaxial loop, mounted in  the 
Woolco junction box. 

recently in QSF provides about 20 dB gain and puts the 
signal back up where the receiver can detect even the 
weakest signals. 

conclusions 
Comparing the loops against my "Five Band, Tower 

Antenna Systemv6 for receiving, I get about five S-units 
reduction of man-made noise and precipitation static," 
with only a loss of a couple of S-units of signal pickup. 

Since the radiation resistance of such a small loop on 
the wavelengths involved is less than one ohm, i t  would 
make a very poor transmitting radiator. 

'Atmospheric noise is propagated entirely by the radiation field 
so it cannot be reduced by using a shielded loop antenna. 
Precipitation static which is due to  wind-blown rain, on the 
other hand, is an induction field and can be reduced by using a 
shielded loop. Editor 
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Combine synthesized general coverage flexibility.. . 
. . .with the selectivity, 
stability, frequency 
readout and reliability 
of the world-famous 
Drake R-4C or SPR-4 
Receivers, and you're 
on your way.. . 
the new solid state 
Drake FS-4 Synthesizer 
writes your ticket.. . 

DRAKE FS-4 
GENERAL COVERAGE 

FREQUENCY SYNTHESIZER 

Continuous coverage from 1.5 MHz through 
30 MHz with Passband Tuning, Notch Filter. 
optional Selectable 8-pole Crystal Filter 
for optimum selectivity, and 1 kHz readout 
from the famous Drake PTO. 

Interfaces with all R-4 series receivers and 
T-4X series transmitters: (R-4. R-4A. R-46. 
R-4C, SPR-4. T-4, T-4X. T-4XB and T-4XC). 
without modification. 

MHz range isset o n  FS-4, with kHz readout 
taken from receiver dial. 

Complete general coverage-no range 
crystals to buy. 

T-4K-4X series transmitters transceive on 
any FS-4 frequency, when used with R-4 
series receivers. 

For use with SPR-4, order Interface Kit 
Model 1523. 

a Model FS4 Amateur Net.. .$250.00 

SPR-4lFS-4 
Cont~nuous coverage 150 kHz-30 MHz Bu~lt-ln 
LIC F~lter for selectlv~ty on AM. CW, USB and LSB 

Versatile comblnatlon when your needs Include 
low frequency Mar~ne and Broadcast band coverage 

Readout 1 kHz w ~ t h  Drake PTO All sol~d state 

Now available at your Dealer 

To receive a FREE Drake Full Line Catalog, please send name and date o f  this publication to: 

R. L. DRAKE COMPANY 540 Richard St., mi an is bur^. Ohio 45342 

@ 
Phone: (513) 866-2421 Telex: 288-017 

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 7021382-9470 
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QRP transmitter 
for 7-MHz CW 

This little rig 
is still in 

the low-power class, 
but it will make 
a big difference 
on the crowded 
40-meter band 

The amateur radio literature over the past several years 
has described numerous solid-state QRP transmitters. 
Most of these transmitters have been in the power range 
of milliwatts, some a little higher and a few as high as 5 
or 10 watts. These articles have made significant contri- 
butions to the development of better solid-state trans- 
mitters and have also kept interest high in building and 
testing such transmitters. The authors wish to thank all 
who have published their circuits and designs, thus 
enabling others to experiment and build designs of 
their own. 

The CW transmitter described here is  not just another 
low-power rig. It has some features that make it inter- 
esting, very inexpensive to build and, using a twenty- 
cent transistor in the final stage, it provides 20 to 30 
watts input. The CW note is a pure delight to hear. All 
the transistors, which cost from twenty to fifty cents, 
are easily obtainable from Poly Paks, Radio Shack, and 
many surplus radio parts dealers. 

The transmitter can be duplicated easily as it contains 
no critical circuits. I t  is built on five pieces of perf 
board, although etched PC boards would be the best 
construction approach. One such transmitter, built into 
a transceiver, has worked into most of the U.S., parts of 
Europe, and Australia. 

power supplies 
Before discussing the transmitter circuits, we'll talk 

about power requirements. A power supply must deliver 

By Col. H. J. Stark, WA4MTH, 9231 Caribbean 
Boulevard, Miami, Florida 33189 and Dr. Si Marians, 
W4LPW, 6261 Collins Avenue, Miami Beach, Florida 
33141 
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the quality and quantity of current and voltage required 
by the transmitter or problems will occur such as insta- 
bility, poor performance, burned-out transistor, chirps, 
and key clicks. 

This transmitter uses two separate power supplies. 
The first is a 12-volt, well-filtered and regulated supply 
capable of delivering up to 1 ampere. The transmitter 
will require about 250 mA from this supply. Reference 1 
describes the power supply we used. The second supply 
powers the final amplifier transistor. It's a very useful 
power supply for transistor experimentation and test 
work, providing a well-regulated output to about 3 
amperes at variable voltages between 5-30 volts. Its three 
transistors can be purchased for less than a dollar each. 
This power supply could be updated with an ICvoltage 
regulator, but the circuit of reference 2 was used and is 
recommended. 

circuit description 
The transmitter has five stages, fig. 1. The vfo and 

doubler run continuously when the transmitter is keyed. 
The keyed stage, buffer amplifier 05, Q6, operates in 
class C. Although collector voltage is present on this 
stage during operation, it has no rf output until the key 
is  closed. Power to the vfo, doubler, buffer, amplifier, 
and driver is supplied by the 12-volt supply. The final 

3 5 0 0 -  7 0 0 0 -  
3 575MHr 7 150MH1 

VFO 
01.02.03 

fig. 1. QRP transmitter block diagram. Eight low- 
cost transistors provide 2-30 watts input power for 
beefing up your CW signal on 40 meters. 

amplifier, which also operates in class C, is powered by 
the variable 5 to 30 volt supply. Voltage to the other 
stages must be turned off during receive so you can hear 
the other fellow in your receiver. 

Variable-frequency oscillator. The vfo (fig. 2) i s  straight- 
forward, using an fet in a Colpitts configuration 
followed by an amplifier stage and an emitter follower 
for isolation. The vfo tunes 3.5-3.575 MHz.  If you wish, 
you can make it tune the entire 75-meter band and have 
as much bandspread as desired. This circuit has little 
bandspread, however, as we're concerned with only 125 
kHz of the 40-meter band, including the Novice portion. 

The significant feature of this vfo is that frequency 
doubling from 3.5 to 7 MHz is used. This technique 
avoids pulling effects on the vfo frequency when keying 
the transmitter. The note you hear is the note that goes 
out over the air - crisp, clean, and chirpless. A 6.8-volt 

The completed QRP 7 MHz CW transmitter. Vto section is at left with the frequency doubler mounted at its rear. Buffer amplifier and 
doubler are shown at right, with the final amplifier removed from the chassis. 
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TUNING 

R F C l  6 B V  
Z E N E R  

V F O  V F O  A M P L I F I E R  8 
h 

I FREQUENCY D O U B L E R  
E M I T T E R  F O L L O W E R  I 

flg. 2. Vfo and frequency-doubler schematic. Circuit provides a stable, harmonlc-free output to drlve succeeding stages. 

Zener in the drain of Q1 and a high-speed switching 
diode in its gate ensure low harmonic content in the vfo 
output. The IN914 acts as a clamp on the positive-going 
half cycle of the oscillator signal, thus preventing Q1 
from reaching an operating point where high harmonic 
content may occur. Although many other transistors 
could have been used for the vfo amplifier, emitter- 
follower and doubler, the 2N2222 was chosen on the 
basis of performance and low cost. 

stable amplifier. Neutralization wasn't found to be 
necessary. 

Driver. The driver is the simplest of all the stages. It 
operates as a class-C amplifier. The reliable 2N3053 is 
also used here, and i t  must be installed in a heatsink, 
otherwise i t  will be zapped. If this occurs, the 12-volt 
power supply will draw excessive current. 

Final amplifier. So far we've been concerned with stages 
resonant at 3.5 or 7 MHz. In the final amplifier stage, 

Buffer amplifier. In this stage we begin to get a l i f t  in rf 
however, we must think not only of having a 7-MHz 

output. Fig. 3 shows the circuit, which uses two 
2N3053s in class B. The 2N3053 will easily dissipate the 

resonant output circuit but must obtain an output 
impedance close to 50 ohms to match the antenna 

power, provided i t  has a proper heatsink. The 12-volt 
feedpoint impedance. 

supply to the collector must be well bypassed, and 
The final amplifier (fig. 3) also operates in class C. 

ferrite-bead chokes must be used on the collector leads. 
The input circuit to Q8's base uses a tuned-T network, 

This is the keyed stage: the 2N3053 emitters aren't 
and the collector output circuit uses a pi network so that grounded until the key is  closed. The component values 
the amplifier output impedance will be near 50 ohms. Rf 

shown in fig. 3 will permit this stage to function as a 

:::+;-b 1.. 

O U T P U T  

5 5 0 p F  

2N391.9 

BEAD 

B U F F E R  A M P L I F I E R  
I 

D R I V E R  
I 

F I N A L  A M P L I F I E R  
I I 

fig. 3. Buffer arnpllfier, driver, and final ampllfler schernatlc. Note the use of toroid 
coils for resonant circults and liberal use of ferrite beads for dccoupllng. 
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fig. 4. Constructlon detalls for  the flnal ampllfler. Sketch A 
shows mountlng of the 2N3919 i n  its heatsink; 6 shows under- 
chassis wiring and parts locatlon. 

bypassing and rf chokes are important. This stage is built 
on a heavy aluminum heatsink, so the transistor barely 
gets warm while dissipating nearly 30 watts. I t 's  hard to 
find a low-cost transistor on today's market to beat this 
one (Fairchild 2N3919 or Poly Paks 92CU1234). One 
word of caution: when testing you must use a 50-ohm 
dummy load. Adequate drive must be provided to this 
stage before it will function. References 3 and 4 are 
suggested for further reading. 

construction 
As mentioned earlier, the transmitter is built on five 

perf boards. Prepunched boards may be obtained from 

Close-up view of the flnal amplifier. L8  Is shown 
wound on the torold. 

such as Vector T-28 or flea clips (Lafayette Radio 
198302) work well on this board. Arrange the parts on 
the board for a symmetrical layout, bearing in mind the 
necessity for short rf leads and adequate bypassing. 
Avoid crowding and try to keep dc voltage wiring isola- 
ted physically from circuits carrying rf voltages. Install a 
wire around the board periphery to serve as a ground 
plane for connecting all circuits to be grounded; this will 
avoid ground loops and feedback problems. The nice 
thing about perf-board construction is that you can 
rearrange parts until you're satisfied with the layout 
without touching a soldering iron. 

table 1. Construction data for the inductors used in  the QRP 
transmltter. 

RFC 1 1 mH (not critical) 

RFC 2 60 or 70 turns no. 28 (0.3mm) enamelled wire on 
T50-2 torold core (Amidon). Fil l  core with wlre. 

RFC 3 25 turns no. 28 (0.3mm) enamelled wire on T50-2 
toroid core (Amidon) 

RFC 4 75 turns no. 28 (0.3mm) enamelled wire on T68-2 
toroid core (Amldon) 

LO 40 turns no. 26 (0.4mm) enamelled wlre close wound 
on 112 in. (12.5mm) 0.0. slug-tuned coil form 

L1 27 turns no. 28 (0.3mm) enamelled wlre on T50-2 
toroid core (Amldon), tapped 7 turns from plus end 
of coil 

1 2  3 turns no. 22 (0.6mm) enamelled wire over L1 

L 3  21 turns no. 28 (0.3mm) enamelled wire on T50-2 
torold core (Amidon) 

L 4  27 turns no. 28 (0.3mm) enamelled wire on T50-2 
toroid form (Amldon). tapped 7 turns from plus end 
of coil 

L5  3 turns no. 22 (0.6mm) enamelled wire over L 4  

L 6  14  turns no. 22 (0.6mm) enamelled wire on T50-2 
torold core (Amldon) 

L7 14 turns no. 22 (0.6mm) enamelled wire on T50-2 
toroid core (Amidon) 

L8 17 turns no. 22 (0.6mm) or no. 18 (1.0mm) enamelled 
wire on T68-2 toroid core (Amldon) 

Plastic transistor sockets are used for all devices 
except the final-amplifier transistor, which is packaged 
in a TO-66 case and mounted directly on a heavy heat- 
sink. Coil data is provided in table 1. Fig. 4 shows parts 
layout for the final-amplifier stage. Note that this stage 
is built on a separate chassis, which includes the heatsink 
for the 2N3919 (fig. 5). The sketches in fig. 5 also 
provide overall dimensions for the frame that contains 
the five chassis. 

test equipment 
A few essential instruments will be needed for testing 

and making measurements. A vtvm with an rf probe 
capable of measuring up to 25-30 volts will be needed. 
The Heath Company stocks one that i s  a good buy, or if 
you want to build one a description appears in reference 
5. Another useful item i s  the absorption frequency 
meter, also described in reference 5. A grid-dip meter i s  
needed to determine resonant frequencies of toroid coils 
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and LC circuits. To save headaches later on, all toroid can in one or two more steps obtain an input of  25-30 
LC circuits should be tested before wiring them into the volts at 700-850 or more mA. Thus at 30 volts at 850 
stages to ensure they are resonant and cover the proper mA you are putting 25.5 watts into the final transistor 
frequencies. and will obtain 8 or more watts output. You can calcu- 

A dummy load capable of handling about 8 watts i s  late your output power from E2/R by measuring the rf 
needed. It can be made by paralleling four 200-ohm, voltage across the 50-ohm dummy load - pretty good 
2-watt resistors or some other combination of resistors performance for a few inexpensive transistors. 

1 0  I / e "  127cml  

F R O N T  V l E W  

S I D E  V l E W  

D O U B L E R  11 
A M P L I F I E R  1 D R I V E R  C7 

I 
F R O N T  P A N E L  

A N G L E  A N G L E  

P L A N  V I E W  F I N A L  A M P L I F I E R  

fig. 5. Dimensions and layout of the QRP transmitter. Sketches A through C show de- 
tails of the main chassis; D shows the final amplifier arrangement. 

to give 50 ohms and a power capacity of 8 watts or 
more. 

When you complete construction of a stage, i t  should 
be tested with respect to the preceding stage. When you 
reach the last stage, be sure i t  has adequate rf drive. 
Connect the 8-watt dummy load to the SO239 output 
connector. You are now ready to test the completed 
transmitter. 

Starting with 12 volts on the final-amplifier transis- 
tor, key the transmitter and tune all stages for maximum 
rf output using the vtvm probe. Two precautions: be 
sure your rf probe will handle 30 volts and don't t e s t  
without dummy load. It's best to peak the final ampli- 
fier stage first, work back to the vfo, then repeak the 
final stage. Now you can release the key and advance the 
final-amplifier voltage to 20 volts. Key the transmitter 
and peak the four capacitors in the final. By working 
incrementally and peaking the final stage each time, you 

When you connect the transmitter to the antenna, all 
you'll have to do is peak the capacitors in the final pi 
network for a maximum output. A tuning indicator is 
required here, such as an swr indicator. I f  there is a high 
swr, better antenna efficiency will be obtained with an 
antenna tuner. 
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Enjoy the thrill of dependable long distance contacts on 
simplex or thru remote repeaters. The 20 element co- 
linear DX-Array offers a precise pattern with large cap- '\ ture area. This vertically polarized, horizontally stacks* 
array provides a narrow beamwidth for the discrim!. :di:i;a 

FM user. Wide impedance and gain bandwidins inake the 
DX-Array a natural choice for the serious FM'er. A veni- 
cal polarization bracket, model DX-VPB, is required 
(support boom and mast not sup~lied). Seek out new 
horizons with DX-Array! 

Discover reliability in long-haul communications with 
VHF SSB and CW. The Cush Craft DX-Array also gives 
low angle, high gain performance for many exotic propa- 
gation modes - tropo, aurora, sporadic-E, and meteor 
scatter. Horizontally polarized DX-Arrays may be used 
singly or combined in pairs (twice Effective Radiated 
Power) or quads (4 x ERP). Each DXK stacking kit is 
complete with stacking frame and phasing harness 
(vertical mast not supplied). This year has seen some 
spectacular VHF band openings - Don't miss the next 
one! 

k.. 3 

EME - 
Many VHF experimenters have found excitement in 
conquering the formidable Earth-Moon-Earth (EME) 
path. 2-meter moonbouncers have achieved outstanding 
success using eight stacked DX-Arrays. Impedance and 
gain characteristics of this antenna permit stacking 
without the critical detuning problems inherent in large 
arrays of Yagis. Enlarging system size will yield a more 
uniform gain increase with DX-Arrays than with many 
other large antennas. The physical configuration 
alleviates mounting and phasingltuning problems. EME 
enthusiasts are setting new records - So can you! 

Dave Olean, K 1 WHS, with his 160 Element 
DX-Array and Polar Mount EME System DX-ARRAYLEADS THE WAY! 

20 Element 
DX-Anal 

Frame & Hi 
(40 E.) 

E ". 
(80 El.) 

1-1 =-ohm 
Vert. Pd. fi 

1311 FI b 

144 MU1 
Mcdel: Pri 

!. 
ice: M a  

f DX-120 $39.W DX- 
mess 

DXK-140 $52.50 DXI 
srness 

D 
Balun D 

lracket 
D I nx. 

r - 
43 

: Model 

6 DX-VP 

7 MHz. 
: Price: 

220 MHz. 
: Priw 

D DXSP W3.50 

D DXK-440 $36.50 

(-280 $86.0 
2BN $10.9 
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mospower fet 
as a 

broad band amplifier 

A new type of 
power transistor provides 

linear performance 
over three vhf bands 

without switching 

The Mospower fet introduced by Siliconix* in late 
spring, 1976, is undoubtedly the most revolutionary 
semiconductor in decades and one that will open up 
exciting new applications heretofore impossible with bi- 
polar transistors. Switching of l-ampere in less than 4 
nanoseconds is commonly accomplished with this new 
power mosfet. Among the many new features is one in 
particular that will interest those who seek wide dynam- 
ic range: a linear transfer characteristic! Imagine too a 
transistor that can double for either a linear power 
amplifier or a wide dynamic range, low noise, small- 
signal, front-end transistor! 

Other features of the Mospower device are typical for 
field-effect transistors and would be especially desirable 
for bipolar transistors. As with all fets, there is no 

*Mospower is a trademark of Siliconix, Incorporated. 

thermal runaway nor secondary breakdown, and no 
minority-carrier storage time. The latter opens up 
interesting applications for class-D (switching) ampli- 
fiers. Additionally, the Mospower fet can accept any 
vswr - open or short - at any phase angle without 
debilitating effects. This enhancement mode, N-channel, 
mosfet can be operated in any class (A, AB, B, or C) 
without requiring a bias supply. 

Unlike the usual mosfet, which is  planar in construc- 
tion, the Mospower fet is a four-layered vertical struc- I ture shown in fig. 1. This drawing compares, somewhat 
oversimplified, the fundamental differences between 
MOS, DMOS and VMOS - which is  the generic name for 
the Mospower structure. Common to both MOS and 
DMOS (but not VMOS) is the singular disadvantage 
which affects their power handling capabilities: the 
geometry requires massive area to handle the necessary 
current. A further disadvantage of MOS and DMOS lies 
in their inability to accept high voltages. In the MOS- 
power fet the current travels vertically, the source being 
on top while the drain is the bottom of the chip. In this 
vertical structure there are four layers whose dimensions 
are controlled by diffusion processes rather than by the 
less precise photolithographic methods common to 
planar (MOS) technology. 

VMOS construction offers high current densities, high 
source-to-drain breakdown capability, and low gate-to- 
drain feedback capacitance, which makes the Mospower 
fet a great device for hf and vhf applications. Probably 
the most attractive aspect of this revolutionary semi- 
conductor i s  its inherent linear transfer characteristic. In 
conventional mosfet (and jfet) devices this transfer 
characteristic is closely identifiable to a square-law 

y Ed Oxner, Siliconix, Inc., 2201 Laurelwood Road, 
anta Clara, California 95054 
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GATE 

CONVENTIONAL 

M O  S DMOS 

D R A I N  

V M O S  

fig. 1 .  Fundamental differences in enhancement-mode MOS structures. 

response; that is, the drain current is proportional to the power amplifier shown schematically in fig. 4 and in the 
square of the gate-to-source voltage. However, in the photo of the finished amplifier. Unlike many claims for 
VMOS structure the short channel causes the drain cur- broadband performance, this amplifier, by virtue of a 
rent to be linearly proportional to the gate-to-source negative feedback circuit, performs with flat gain 
voltage. Fig. 2 is a transfer characteristic which shows response (k0 .5  dB)  over its entire operational 
this effect. bandwidth. 

mospower vhf fet 

The Siliconix VMP4 is packaged in the popular 
f lange-mount ,  "opposing-emitter" (in this case, 
opposing-source) stripline configuration. This transistor 
is capable of saturated output power approaching 20 
watts at 160 MHz. The performance shown in fig. 3 
represents the available saturate, output power versus 
frequency when both the input and output impedances 
of the VMP4 are conjugately matched (but not in the 
circuit described in this article). The input and output 
impedances (in the common-source configuration) are 
particularly well-suited for wideband amplifier service 
with complete stability. Unlike bipolar power semi- 
conductors these impedances are affected very little by 
drive levels. 

the circuit 
Simplicity is an understatement for the wideband 

fig. 2. Transfer characteristic of the VMOS structure. 

o 2 4 6 a 10 12 

V G 5  -GATE-TO-SOURCE VOLTAGE (VOLTS1 

fig. 3. Showing the output power (saturated) versus frequency of 
the Siliconix VMP4. This assumes that the input and output 
impedances are matched. Drive power is 1 watt, drain current is 
0.8 amD. 

Two interesting features are immediately apparent in 
the circuit diagrams: first, the simple 4 : l  transformer for 
broadband input matching and, second, effectively no 
matching circuit at the output. My philosophy is, "Why 
use parts if they're really not necessary?" The drain 
circuit needs no further complication. Some readers may 
question the wisdom of such an over-simplistic design, 
especially in light of the familiar equation 

( V c c  - V s a t j 2  
R0 = 2P (1 

where R ,  = output impedance, V,, = drain supply 
voltage, Vsa, = saturated drain-to-source voltage, and P = 

output power. 
However, using this formula and making a few first-order 
assumptions, we can arrive at some near 50-ohm values 
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for the drain load impedance; for example 

R ,  = - 3)2 = 60.5 ohms 
2 x 4 

L 1  180 OUTPUT 

5 0  
OHMS 

V M P 4  

To reach the lowest operational frequency requires a 
ferrite core with reasonably high permeability, but in 
this design 6 meters was my low-end goal and the 
220-MHz band uppermost, so an operational bandwidth 
extending from 40 to 265 MHz was chosen. Only one 
circuit trick was required to reach the upper frequency 
objective and in reality i t  wasn't so much a circuit trick 
as a careful selection of component. I do not recom- 
mend the use of a commercially available molded 0.1 5 
pH feedback inductor - manufactured inductors appear 
to exhibit too much distributed capacitance for this 
application. I used 6 to 8 turns of no. 30 AWG 
(0.25mm) enameled wire on a %-watt, l-megohm resis- 
tor. If you have an inductance bridge you can wind the 
choke to 0.15 pH, otherwise you may need to experi- 
ment. Using a commercially molded choke will severely 
reduce the upper-frequency limit. 

About the only difficult aspect in building this circuit 
i s  preparing the double copper-clad board to accept the 
flange-mounted stripline transistor. Careful layout and 
cutting is required. As with any rf layout be sure to 
connect both copper foils (top and bottom) together, 
either with small eyelets or what-have-you. Additionally, 
remember that the Mospower fet is MOS and has an 
unprotected gate, so don't handle it without first being 
absolutely sure that you are not carrying a static charge. 
Stay off rugs and out of crepe-sole shoes until you've got 
the transistor soldered into your circuit. Once in the 
circuit you're free to do anything you want to with your 
amplifier. 

Since this transistor operates with healthy currents i t  
is absolutely necessary to mount the flange to a suitable 
heatsink. The large one shown in the photo is an over- 
design but i t  does emphasize that a heatsink is necessary. 
As is typical with any heatsink, you should use a suitable 
silicon grease or thermal compound between the flange 
and the sink. 

A second precaution common to any high-current 
load is to avoid current-carrying molded chokes that 
may vaporize when the power is applied. I have found, 
quite by accident, that generally speaking, values of 
inductance less than 0.22 pH will hold up with currents 
of 1.5 amp or less. Further proof of reliability in regard 
to this construction is that I have built four identical 
amplifiers and all performed equally well. 

An interesting aspect of this wideband amplifier is 
that performance does not seem dependent upon 
whether you use it for a small-signal amplifier, say in the 
microwatt area of a front-end receiver design, or for 
medium power (1  to 2 watts) amplification, possibly to 
excite a linear final amplifier. 

Of special interest to  those advocates of wideband 
amplifiers will be the observation that in a Mospower fet 
amplifier the wideband noise is literally unmeasurably 
low! For an example, this VMP4 (and any other VMP 
device) offers excellent small-signal noise figures. A 
typical value of 2.4 dB at 146 MHz is easy to achieve 

U I  
BOTTOM VIEW 

0 22pH 

fig. 4. Simplicity is the keynote in this broadband amplifier. L1 
should not be a molded choke; see text for winding information. 
T I  is  4 turns no. 22 AWG (0.6mm) twisted pair on an Indiana 
General F625-992  toroid core. 

with a properly matched input circuit. However, it 
should be pointed out that this particular circuit using 
the 4: l  matching transformer is not properly matched 
for optimum small-signal noise figure; that was not the 
objective in the first place. Bandwidth for two power 
levels is shown in fig. 5. With l -dB compression 
occurring at an input level of +23 dBm, the +27 dBm 
input level is understandable under compression, hence 
the lower gain figure. 

Two-tone, third-order intermodulation performance 
at both the 100-mW and the l-watt output levels is 
displayed in fig. 6 as intercept point (IP). This point was 
calculated with reference to a single-tone output, using 
the formula 

When calculating the intercept point, or when com- 
paring specifications between devices, care must be 

- - 

0 100 PO0 3 0 0  
F R E Q U E N C Y  (MHz) 

fig. 5.Power gain versus frequency curves at different levels of 
drive. The +27 dBm curve is above the compression point. 
therefore the gain is lower. 
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fig. 6. Two-tone, thlrd-order intercept po ln t  f o r  the Si l iconlx 
VMP4 power fet. Vdd is 26V, Id is 0.4A. Intercept po in t  was 
referenced t o  a single tone. Power levels were 100 mW and 1 
watt. 

taken to know how the numbers were obtained. Some 
manufacturers may use the PEP output as a reference; 
others may use average power. A more conservative 
rating may be obtained by using the single-tone output 
as a reference, as in fig. 7. 

Another interesting feature of the VMP4 Mospower 
fet i s  that i t  i s  not sensitive to load mismatch; there is no 
need to panic if you disconnect the output cable during 
testing or tuning. Should a slip occur during a tweaking 
session, sparks may fly from the metal tool, but when 
things have calmed down again, the fet will still be ready 
for action. Mospower fets appear to have three funda- 

- - - - - - PEAK l P E 4  

- ----- P AVERAGE 

P SINGLE TONE 

fig. 7. Three common methods o f  rat ing I M D  performance. The 
most consewatlve uses a single-tone ou tpu t  as 8 reference. 

mental advantages; very easy to match; extremely 
rugged; and can be operated in parallel without 
complications.* 

The VMP1 is  available for $7.85 each; the VMP4 is 
priced at $20 each (plus postage and handling charge). 
California residents please add 6% sales tax. For com- 
plete ordering information, write to Ed Oxner, Siliconix, 
Incorporated, 2201 Laurelwood Road, Santa Clara, 
California 95054. 

ham radio 

'Circuits f o r  using Mospower fets (VMPl) i n  single and parallel 
configurat ions were given i n  the September, 1976, issue o f  ham 
radio, page 1 0. 

CRYSTAL FILTERS and DISCRIMINATORS 
9.0 MHz FILTERS 
XF9-A 2.5 kHz SSB TX $31.95 
X F9-B 2.4 kHz SSB RX $45.45 
XF9-C 3.75 kHz AM $48.95 
XF9-D 5.0 kHz AM $48.95 
XF9-E 12.0 kHz NBFM $48.95 Export 
XF9-M 0.5 kHz CW $34.25 
XFB-NB 0.5  HZ cw $63.95 Inquiries 
9.0 MHZ CRYSTALS ( ~ c 2 5 / u )  Invited 
XF900 9000.0 kHz Carrier $3.80 
XF901 8998.5 kHz USB 
XF902 9001.5 kHz LSB : Shipping 
XF903 8999.0 kHz BFO $3.80 
F.05 Hc25/u Socket .50 

$1.25 

9.0 MHz DISCRIMINATORS per filter 
XD9-01 i 5 kHz RTTY $24.10 
XD9-02 k 1 0  kHz NBFM $24.10 
XD9-03 t 12 kHz NBFM $24.10 

144 MHz SSB TRANSVERTER, MMt144 
Use your HF Transceiver on the 144 MHz band with the addition of the 
MMt144 linear Transverter. The MMt144 operates on all modes; SSB, CW, 
AM, FM. I t  contains BOTH the l~near transmit up-converter and the re- 
celve down-converter. An internal P I N  diode T/R connects to your Trans- 
ceiver T/R line. The MMt144 is FTlOl and similar rig compatible. Add 
the J-Beam 8XY/2M crossed Yagi's and ograte horizontal, vertical or 
circular polarization into the OSCAR satelltte. (8XY/2M 539.95) 
Write for free application note. 

50 MHz FREQUENCY METER MMd 050 I 100 MHz DECADE PRE-SCALER MMd IOOP 

I MMd 050 MMd 500P 

Measure frequencies to  50 
MHz 
6 digit digital display 
High sensitivity 50 mV RMS 
Internal crystal reference 
Price: $164.95 

Extend your freq. meter to  
500 MHz 
Sensitivity 200 mV RMS 
Input impedance 50 
Output TTL compatible 
Price: $74.95 

Power12VD.C. S i z e 4 1 / Z n x 2 % " x 1 % "  
Send for free data sheet. Shipping $2.50 each 

Send 26C (2 stamps) for full line catalcque of KVG crystal products and 
all your VHF & UHF equipment requirements. 
Pre-Selector Filters Pre-Amplifiers Converters 
Varactor Triplers Transverters Antennas 
Decade Pre-Scalers Digital Counters Crystals 
NEWS ITEM: All Microwave Modules, J-Beam prices reduced, due to the 
low exchange of the Pound! 
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91i4R U I 6  SN745PI 25 
~ 1 : 4 0 ' *  $6 %xem n s u r u w u  
4 W 21 ' 4  I S  SN74I55N 

UPER PONG :Zf" $79.95 
GAMES INCLUDED IN SUPER PONG ARE: 

SH'W'N 25 SNIdMU Y) SN i4 lhV i  1 10 
SW'(I4IN I8 SN'4R:U M bN:4,mU 1 2 5  
SH 'O IN  30 SN'4ROU 70 SH.rtt.'N S Y )  
SN:4I>N 33 SN"RIN I SNIII 'ON 2 10 . *  .-..,." -....,- -."-- .-...- ,. ,.- - .*,-., .. 
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--.*>., .-.,,, 
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MU1 3 conni.m Om* 
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18 pl 35 13 Y) 
24 lw 49 45 47 

LU,,",, 8 1 75 NfWbN 1 7 5  1Y'IICN 19 
LHI?OI 12 1 15 NIW I n 7 5 4 9 ? c ~  so 

Ifli 711 UX JPr 4lU 4 l p l  05 M 01 O'r f  05 u a75 

~ T . S  1- 561( rn em IRU ~n ~ t ~ w n a  - m a  l a p (  05 M 01 o n u r  06 m M 

IYI lam m zia aa 2m.f m M 03 wr,f os a M 
a i o p t  m M as l,i 12 m o n  

91 WLT mtm IIN W(rrm 
m l m l  12 t o  o, o??ml n 11 C4 
mn 12 l o  01 M l m l  ? I  I 1  13 
m l r m  12 r o  01 I,~I 27 n 11 
olm! 12 10 07 n m l  33 21 22 

,,, + ~ ~ ' ~ " 9 ! " 1 ~  n 
1 5 W  28 73 17 2 125V 31 21  22 
n l S v  78 73 17 11?5v 31 27 n 
3335V 28 71 I 1  4 775V 32 28 23 
1135V 28 23 17 61175V 36 3% ?i 

4 7 75v I 6  I 4  I 2  1 OR5V 16 I 4  I I  
?OR% I 5  11 10 I O W  16 14 I 1  
l 0 , W  I S  14 12 4 116V I 5  11 10 
n 7 5 v  17 15 12 4??rv 95 13 10 
2 ) w  24 10 18 4 7 X I V  16 11 I f  

4: ?5v I9  11 15 10 16V 11 17 @ 
1 1  5 W  X 29 ( 9  IO75V 15 13 10 
tm zv 2, m ?a  IO XN 16 14 12 
!myN 31, 30 28 47 M V  21 71 19 
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CARD FRONT CARD BACK CARD FRONT 

DIGITS 
FTK0001 0.5" High Common Cathode Digit $1 .OO 
FTK0002 0.5" High Common Anode Digit 1 .OO 
FTK0003 .357" High Common Cathode Digit .75 
FTK0004 0.8" High Common Cathode Digit 2.00 

2.00 FTK0005 0.8" High Common Anode Digit 

0.8" HIGH DISPLAY ARRAYS 
FTK0010 12 Hour, 3% Digit Clock Display 7.00 

8.00 FTK0011 24 Hour, 4 Digit Clock Display 

LED LAMPS 
FTK0020 10 Red LED Lamps 1 .OO 
FTK0021 5 Mixed Colored LED Lamps 1 .OO 
FTK0022 10 LED Mounting Clips 1 .OO 
FTK0023 5 Three Piece LED Mounting Adapters 1.00 

PHOTO TRANSISTORS 
FTK0030 5 Flat Lens Photo Transistors 1 .OO 
FTK0031 5 Round Lens Photo Transistors 1 .OO 
FTK0032 3 Flat Lens Photo Darlingtons 1 .OO 
FTK0033 3 Round Lens Photo Darlingtons 1 .OO 

PHOTO ARRAYS 
FTK0040 9-Element Tape Reader Array 16.00 
FTK0041 12-Element Card Reader Array 24.00 
FTK0042 Reflective Opto Coupler 4.00 

COUPLERS 
FTK0050 3 General Purpose Opto Couplers 1 .OO 
FTK0051 Darlington Opto Coupler 1 .OO 

MOS CLOCK CIRCUITS 
FTK0400 Digital ClockICalendar Circuit 7.00 

(FCM7001 I 
FTK0401 Digital ClockICalendar with BCD 7.00 

Outputs (FCM7002) 
FTK0402 Direct Drive Digital Clock Circuit 5.00 

with AC Output (FCM3817Al 
FTK0403 Direct Drive Digital Clock Circuit 5.00 

with DC Output (FCM3817D) 
FTK0405 Direct Drive Digital ClockICalendar 6.00 

Circuit (FCM7015) 

FTK0106 Automobile Clock Kit 40.00 
KITS 

DEALER'S AND WHOLE- 

SALER'S INQUIRIES 

INVITED - PRICE 

LIST AVAILABLE. 

BUY WlTH PRIDE THE 

PRODUCTS BUILT BY 

THE INDUSTRY'S 
LEADER - FA1 RCH I LD - 

. THESE PRODUCTS ARE 

PACKAGED FOR 

OUTSTANDING WALL 

DISPLAY APPEARANCE - 
FULL FA .D I 

PRODUCT LINE 

TO FOLLOW 

Satisfadion Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax 
Send a 244 Stamp (postage) for a Free 1977 Catalog 

&9A E s 
1021-A HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS WELCOME - (415) 592-8097 
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D C M I L L I A M P E R E S  

electronic meter amplifier 

Junction fet 
in simple circuit 

turns dc milliammeter 
into dc microammeter 

My ham radio budget was seriously threatened recently 
when circumstances called for use of a 0-100 p A  micro- 
ammeter. Reference to the radio wholesale catalog 
immediately discouraged the purchase of a new meter. 
However, a 0-1 mA milliammeter recently acquired at a 
reasonable price was available from the parts cabinet. 
The question was, could a 0-1 mA meter, with the aid of 
a dc amplifier, substitute for a 0-100 p A  microammeter? 

The following description answers the question in the 
affirmative. 

circuit description 
A Motorola MPF102 junction fet is used as the active 

element of a dc amplifier, as illustrated in fig. 1. There 
are many other types of fets that can be used, including 
mosfets, depending upon what i s  available in the junk 
box. The MPF102 is inexpensive and can provide current 
gains of over 50 dB in this meter bridge circuit. The 
maximum full-scale sensitivity of the circuit is approxi- 
mately 2.0 microamperes. For example, two volts fed to 
the circuit through a 500k source impedance provides a 
full-scale meter reading. The 500k gain control is used to 
set the circuit sensitivity to the desired value. 

Parts for the meter amplifier are assembled on a piece 
of 3132-inch (2.5mm) t h i c ~  epoxy fiberglass board. The 
assembly is attached directly to the rear of the meter by 
the two meter terminals. I used %-inch (6.5mm) brass 
eyelets equipped with solder lugs and spaced to match 
the meter terminals. All other terminals are 118-inch 
(1 3mm) brass eyelets, mounted in 118-inch (1 3mm) 
holes drilled in the fiberglass board and rolled over with 
the aid of a center punch and a hammer. Location of the 

By Norman J. Foot, WASHUV, 293 East Madison 
Avenue, Elmhurst, Illinois 60126 

38 n decernber 1976 



holes is  not critical, but the general layout shown in the 
photographs can be followed. 

Allen-Bradley type-G potentiometers are used for 
gain and zeroset purposes, primarily because they were 
available, but standard size potentiometers can be used 
just as well. The potentiometers are mounted on the 
right-hand side of the board for accessibility. After the 
meter and amplifier assembly have been mounted behind 
a panel, adjustments are made through screwdriver 
access holes. 

adjustment 
Adjustment of the meter amplifier is relatively 

imple. First, with no signal at the input, adjust the 

MPF 1 0 2  
0 

GAIN 
INPUT 

0 

BOTTOM 
VIEW 

MPF 1 0 2  

fig. 1. Schematic diagram of the meter amplifier circuit. All 
resiston are 114 watt unless otherwise noted. 

zero-set control for zero meter current; then connect the 
signal to the input and adjust the gain to the desired 
value. If the source includes a dc offset voltage, i t  is 
possible to compensate by properly offsetting the zero- 
set control. 

At my station, the dc meter amplifier is used in 
conjunction with an rf detector attached to the 
forward-coupled arm of a 20 dB directional coupler. 
Since the detector operates in its linear region, the 0-1 
mA meter reading is approximately proportional to the 

B. Finished circuit board shown mounted to back of meter, held 
in place by the meter terminals. Neat, simple. 

C. Circuit board user eyelets for component-mounting and 
convenient tie-points for wiring. Large eyelets are for meter 
terminals. 

current flowing in the main line of the coupler (except 
at the bottom end of the scale). The meter was cali- 
brated by comparing i ts  reading with an r f  power meter 
borrowed for the purpose. The power meter was 
connected to the output end of the directional coupler, 
as shown in fig. 2. 

Once the scale is calibrated there is  no further need 
for the wattmeter, and antenna power may be read 
directly from the meter scale with the aid of a calibra- 
tion chart. In the example given in fig. 2, the full-scale 
power reading is 1.0 watt. Higher power levels can be 
monitored with the same setup by using directional 

+PVOLTS MAXIMUM 

METER 

AMPLIFIER 

LOW POWER 
2 0  d B  

OIRECTIOUU 
T M W U T T E R  COUPLER 

- 

fig. 2. Block diagram showing application of the dc meter ampll- 
fier as a sensitive rf wattmeter. in this case 0-1 mA meter reads 
out 0-1 watt with 20 dB directional coupler (see text). 

WATTMETER 
(FOR 

ULIBRATIONJ 
OR ANTENNA . LOAD . 

couplers having higher coupling values. For example, the 
full-scale power reading would be 100 watts if a 40 dB 
directional coupler were used. 

The dc meter amplifier can also be used as a high 
impedance dc voltmeter, with a range of 0-1 volt, for 
example. If the meter amplifier i s  connected to the avc 
line in a receiver, i t  can serve as an S-meter. 

I 

references 
1. Norman J .  Foot, WA9HUV. "Fet Tone Keyer," QST, Octo- 
ber, 1969, page 103. 
2. Motorola Semiconductor Handbook, 5th edition, Motorola 
Semiconductor Corporation, Phoenix, Arizona, page 7465. 

ham radio 



I-.. 



code translator 

Sit back and type 
near-perfect Morse 
with this interface 
between keyboard 

and transmitter 

1 suppose every amateur at one time or another has 
wanted an easy way to send perfect code. The bug, and 
later the electronic keyer, have to a large degree solved 
the problem of sending good code. The ultimate way, 
however, would be to bang out the letters on a type- 
writer keyboard at any speed while the code is  being 
sent out a t  some preselected speed. Not only i s  this nice 
and easy for you, but the fellow on the other end 

probably wouldn't complain when he hears your good 
code. This idea certainly isn't new, but if you've checked 
lately you know that a commercially produced unit with 
memory costs about $400, and that's just about out of 
everyone's price range. This project may just change al l  
that since i t s  unit with memory and keyboard should 
cost about $1 20. 

1 code conversion 

The initial problem is  changing the ASCll code to 
Morse, but that by no means is  the end because Morse 
characters vary in length from 1 to 6 bits. Since pro- 
grammable read-only memories ( ROMs) are readily avail- 
able, they're used in this circuit to convert the 6-bit 
ASCll keyboard output to a special code that includes 
the Morse letter and its bit length in binary code. The 
actual code in the memories is  not terribly important 
and is not discussed as most amateurs have no easy way 
of programming the memories. 

Example: The letter R appears at  the outputs of the 
PROMs as (1  10)00010, where the binary number in 
parentheses is the bit length (3) of the letter and the 
right-hand portion is  the letter, starting from right to 
left. Zero is  a dot: 1 i s  a dash. Even though the PROMs 
can be programmed, I recommend they be purchased 

By Robert Morley and Dave Scharon, 2145 East 
Drive, St. Louis, Missouri 63131 
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fig. 1. ASCII-to-Morse code translator schematic. U3 is the numeric memory; U4 is alphabetic memory. U l  and U2 are Fairchild 3341 F IFO memories. All resistors 
are 114 watt, 10%. Capacitors larger than 1 pF are electrolytics. All diodes not otherwise marked are 1 N914 or equivalent. 



fig. 2. Printed-circuit board layout. 

preprogrammed from the supplier listed in the article, 
because if one mistake is made, that's it. The supplier 
guarantees correct preprogramming. 

The circuit (fig. I ) contains two PROMs. One includes 
all the alphabet (U4) and the other the numbers and 
punctuation (U3). Most of the Morse code is represented 
on a regular ASCII keyboard by its equivalent key 
except as follows: 

key Morse 
< end of message 
> end of work 
- - wait 

( )either parentheses 
kev 

This is done because all letters have the 6th bit of ASCII 
data low and numbers and punctuation high. The 6th bit 
i s  used to switch from one PROM to the other. The first 
5 bits of both PROMs (U3 and U4) are wired together 
and connected to U5, an 8230, which is an &line to 
1-line multiplexer. The last bits address U6, a 74192 
up/down counter, which clocks through the bits of 
Morse letter by selecting the proper lines into U5. The 
output of U5 determines if a dash or dot i s  to be fired. 
The dash or dot is  formed by U7, a 741 23 dual one-shot. 
After the dash or dot i s  formed, the falling edge of the 
NANDED 0 outputs fires a space one-shot, U8, whose 
timing is equivalent to a dot. U8 clocks the counter on 
the pulse rising edge, which selects the next bit of the 
letter and triggers the dot or dash on the falling edge. 

This trigger circle continues until U6 reaches the 000 
state. At this time the borrow line of U6 (pin 13) is used 
to inhibit the dot-dash one-shot, U7, and also fire one- 
shot U8 to produce a wait between characters equivalent 
to a dash. This one-shot output is  used to bring up the 
next piece of data in the first-in, first-out (FIFO) 
memories, V1 and U2. 

speed control 

It is obviously desirable to have some means to vary 
the speed of the device, and for simplicity's sake we have 
chosen one-shots for our dots-dashes and wait timing. 
Tracking control of the speed would be nearly impos- 
sible with variable resistors, as i t  would take a 4-ganged 
pot and the control would be nothing close to linear. 
Current sources, however, make control easy as well as 
fairly linear. The current sources are controlled by one 
pot and feed each of one-shots, U7 and U8, at points J1, 
J2, J3, and J4. These current sources are made up of pnp 
transistors Q1, Q2, Q3, Q4, in a sort of upside-down 
emitter follower arrangement. Current control results in 
good 10: 1 speed control. 

input buffer 
This portion consists of some very interesting circuits, 

which are the FlFO memories. The input and output are 
completely asynchronous, which means that data may 
be entered at any rate independent of the rate a t  which 
data is being clocked out by the code generator. As the 
data is  clocked out of the FlFO memory, i t  is entered 
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into the two PROMS consisting of U3 and U4. If the will normally occur at the end of the last charcter and 
keyboard has inverted ASCII, a 7404 ahead of U1 and the end of the H that the space sends, will equal seven 
U2 can be used. dots. This was done by eliminating the space time and 

keying circuit one wait time: much greater current i s  switched in 
through 012 and 0 1  1 to the space and wait one-shots 

The a outputs of U7, the dot-dash one-shot, are while the H is  being sent. This action eliminates the time 
NANDED through a discrete-component NAND gate taken up by the three spaces and one wait, which very 
including 010. This circuit also drives a high-voltage npn nearly equals seven dots of time between words. 

+f REYOM CRZ IF CA- Kl3WQ IS DESIRED 
W NOT INSERT 08 IF W IS USED FOR GRID 

X.+SV IN FROU LMWSK 

BLOCK KEYING 09 VISE MRW 
XX- +I?V UNREGWATED m L- 

Od-k lW YOLTlYiE CATHOC-5 k€YlNG -ISTOR. 
09-HIGH W T d O E  GRID KEYING TRANSISTOR ( Z N Y O I )  

fig. 3. Component slde of PC board. 

transistor, 08, for cathode keying and a pnp, 09, for 
grid-block keying. The transistors selected here must 
handle the voltage and current of your transmitter. (This 
information can be found in the transmitter manual.) 
Grid-block keying will probably be the most widely 
used. A good value for the transistor would be 200 volts 
at 100mA. The NAND output, collector of 010, also 
switches a sidetone oscillator made from a NE555, IC10. 

space timing 

One function that required a trick was the space 
timing, which is a necessity when the buffer memory is  
used. This problem required a resistor-transistor OR gate 
consisting of R1, R2, R3, 05, 06, which allows the 
circuit to function but inhibits the output and sidetone 
oscillator to simulate the proper space length. When the 
space bar is hit, a Morse H will be sent. Since good code 
requires 7 dots between words, something must be done 
to this H so that i t s  time, plus the two wait dashes that 

Any ASCII keyboard will do the job, but be sure it 
has a bounceless stobe that appears after the data is set 
up. A good keyboard for this purpose is available., The 
circuit i s  set up for a negative-going strobe into 013's 
base. An error key was considered, but when using the 
buffer chances are you'll be a few characters ahead 
before you realize an error has been made, and an error 
signal here would be meaningless. The unit won't make 
an error itself, so errors should be very rare. 

construction 

Point-to-point wiring could be used, but a PC board 
would make assembly easier.t If you prefer to make 

'South West Technical Products, 219 West Rhapsody, San 
Antonio, Texas 78216. (Keyboard kit about $40.00.) 

tCircuit boards, 3341 FIFOs, the 8230 and PROMs are available 
for $60.00 from Scharon Fabricators, 2145 East Drive, St. 
Louis, Missouri 631 31. 



your own, fig. 2 provides a full-size etched board layout; 
the component side of the board is  shown in fig. 3. 
Wiring isn't critical, but care should be taken to ensure 
proper wiring so none of the integrated circuits will be 
damaged when the power is turned on. This advice 
applies particularly to the ROMs and FIFO memories, as 
they are more expensive than regular TTL integrated 
circuits. 

Printed clrcuit board for translator chassis showing 
parts arrangement. 

Earlier, the type of possible keying was mentioned. 
An npn transistor in the Q8 position can be used to key 
a relay (fig. 1). A diode should be placed in reverse 
across the relay coil to prevent voltage spikes. 

The transistors in the circuit aren't critical except for 
the high-voltage transistors mentioned earlier. The 5-volt 
power supply is an LM309K. The 3341 FlFOa are MOS 
integrated circuits, and even though they're internally 
protected, care should be taken when handling them. 

testing and operation 

The capacitors used to set the timing on the one-shots 
for creating the dots, dashes and spaces will never have 
exact values, therefore resistors R10, R11, R12, R13 
may have to be trimmed to get perfect dot-to-dash 
ratios. Points are available on the board to add these 
resistors, but in most cases this should not be necessary. 

Connect a speaker to the sidetone oscillator and apply 
power to the unit after the keyboard has been properly 
attached. (See fig. 1 for the LSB-MSB keyboard 
locations.) At this point hit one of the keys on the 
keyboard and listen for the proper code from the side- 
tone oscillator. If the proper code isn't heard, check the 
circuit carefully and if an error i s  found, try again. Set 
the speed control as slow as possible, type in a message, 
then sit back and listen to the code; it should now be 
ready to put on the air. 

ham radio 

Linear Amplifiers 
The Black Cat@ JB 2000 10/80 linear 

amplifier delivers the power you need and 
rugged performance you can count on. 
Designed and built with the same quality 
craftsmanship and pride that backs every 
Black Cat@product, the JB2000 10/80 lets you 
stay up as long as you like, whenever you like. 

Containing a 120VAC - 240VAC, Solid 
State self contained power supply, with a 
power input of 2000 watts PEP SSB, the JB 
2000 10/80 linear amplifier greatly increases 
your signal. Whether building a new station or 
renovating an old, the Black Cat@ JB 2000 
10/80 is the perfect addition to any ham 
operator's equipment roster. 

Also included in the Black Cat@ line of 
durable and dependable ham accessories is 
the test equipment to insure that you stay on 
the air: the JB 1000 Dummy Load, JB 1000 SM 
Oscilloscope/RF Wattmeter/SWR Bridge, and 
JB 2000 SW Power Meter/SWR Bridge. 

For complete information on all 
Black Cat@ products, contact your 
nearest Black Cat@ dealer, or write: 

- - - WAWASEE 
ELECTRONICS 

"HOME OF BLACK CAT" PRODUCTS 
Wawasee Electronics Co., Inc. 

P.O. Box 36 Syracuse, Indiana 46567 
Phone: (219) 457-3191 
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the ladder network 
An analysis of 

the ladder network 
using the method of 

"continued fractions" 

I f  you happen to have an old three-gang tuning capacitor 
lying idle, the addition of a few resistors and a couple of 
inexpensive transistors will produce a phase-shift oscilla- 
tor such as shown in fig. 1: no coils, no fixed capacitors, 
no variable resistors. This is no precision signal generator 
but is useful as a handy source of rf signals and has a 
large tuning range. With 2500-ohm resistors in the ladder 
network i t  covers about 250 kHz to 2.5 MHz. With 
higher resistances the range will be less. Transistors such 
as the 2N4996 or 2N4274 work well, with 3000 or 4000 
ohms between ground and the second collector. 

analysis 
The main purpose of this article, however, is to show 

how any ladder network (including the one in the oscil- 
lator of fig. 1) can be analyzed in a purely routine 
fashion by the use of a not-too-familiar branch of math- 
ematics called "continued fractions." The analysis 
applies to ladders composed of any number of elements, 
each of which can be anything you want. By suitably 
choosing these elements, the ladder can be made to 
become not only a phase shifter but also a bandpass, 
lowpass, or highpass filter; an impedance matching net- 
work; an attenuator; or a lumped-constant transmission 
line. 

The input end of the ladder can be a series element to 
which a constant voltage, E ,  i s  applied or a shunt ele- 
ment fed by a constant current, I .  The final element can 
be a shunt element across which the output voltage, e, is 
taken, or it may be a series element, the current in which 
i is the output. 

For the moment, however, let us concentrate on tht 
case of six elements arranged as shown in fig. 2 where 
the zs are the impedances of the series elements and the 
ys are the admittances of the shunt elements. For this 
network there are two elegantly simple formulas: the 
output voltage, e, is L a n d  the input impedance is&. 

p6 46 
Of course these formulas are useful only whenp6 and 

46 have been expressed in terms of the various im- 
pedances and admittances in the ladder. How this is 
done in a systematic manner requires quite a bit of 
explanation, but proofs will be omitted so that only 

what i s  necessary to operate the mathematical mechan- 
ism will be explained. We start by putting all the ele- 
ments of the ladder in this peculiar-looking form: 

This expression is called a "simple continued frac- 
tion" containing six quantities. I t s  value is the input 
impedance of the ladder, although you may not be able 
to see it offhand. Any such continued fraction can be 
reduced to the ratio of two expressions involving the zs 
and the ys, the numerator of this ratio being called p 
with appropriate subscript, while the denominator i s  
called q. If there had been only one element in the 
ladder we would have pi  = zl and ql = 1. If there had 
been two elements we would havep2 = zly2 + I and qz 
= y2. But when there are quite a few elements, the 
reduction to p s  and qs would be very laborious were i t  
not for the fact that the theory of simple continued 

I 
fig. 1. Phase-shift oscillator using ladder-network principle. 

Capacitor is a three-gang variable; translators can be types such 
as the 2N4996  or 2N4274.  Oscillator coven about 2 5 0  kHz to 
2.5 MHz frequency range. 

fractions gives us a rule for building up from one p to 

, the next and from one q to the next. The rule is that 
1 every new p is equal to the previousp multiplied by the 

1 element having the same subscript as the new p, plus the 
p which is two places behind the newp. Thus, p g  =p2z3 
+ p1 and p4  = p3 j4 + p2 and so on. By the use of this 
rule a table of ps can be built up without any real 
thinking. And the same rule applies to the qs starting 
with the two qs given above. It is not difficult, merely 
somewhat lengthy, to find the value of p6 in general 
terms. But it becomes much easier if we don't make all 
the elements different. For example if we choose all the 
zs in fig. 2 to be equal resistances, R, and all the ys to be 
equal susceptances j l x ,  where X is the capacitive reac- 

By Walter van B. Roberts, K4EA, 6330 Manasota Key 
Road, Englewood, Florida 33533 
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tance of one section of the tuning capacitor, then p6 
works out to be 

INPUT TO SERIES ELEMEPll 

INPUT IMPEDANCE- Pn/qn 

From this i t  is evident' that when RIX = 6 the 
imaginary part vanishes and the value becomes -29. In 
other words, the phase has been shifted 180 degrees and 
the output voltage is 1/29 of the input. Hence if the 
output voltage is amplified 29 times or more and then 
fed back to the ladder input, oscillation will occur, as in 
fig. 1. 

the general case of n elements 

The foregoing seems sufficient explanation to make 
the transition to the general case of n elements obvious. 
Fig. 3 gives all the information needed to grind out a 
solution for any ladder with any number of elements of 
any kind, provided the rule for building up the ps and qs 
is  remembered. But it must be emphasized that the 
present method does not get around the necessity for 
writing out lengthy expressions when many different 

fig. 2. Ladder model using six elements. Network analysis is 
made In terms of impedances and admittances of the series and 
shunt elements. 

elements are used. What it does do is provide a routine 
that can be followed without any brainwork other than 
to be careful not to make simple mistakes. 

example 
Before attempting to use the material of fig. 3 for 

anything complicated, however, it's a good idea to get 
the feel of the mechanism by trying it out on something 
easy, which can be checked by other methods. For 
example, in fig. 2 if all the elements are equal resistors, 
R, it will be found that the output voltage is 1/13 of the 
input voltage, regardless of the size of R, and that the 
input impedance is 1318 times R. Incidentally it may be 
of interest to note that if the number of resistors is 
increased much beyond six in the network just dis- 
cussed, the input impedance approaches a constant value 

Finally, although it should be obvious, the reason 
that no consideration has been given to ladders with 
constant voltage applied to a first shunt element, or with 
constant current fed into a series first element, is that in 
both these cases the first element becomes functionless. 
In the first case the input shunt element would merely 
draw useless extra current from the source of constant 
voltage, while in the second case the series first element 

I I 

The impedance fraction: --- 

I 
21 + -- 

I 
Y z  + I Pn 

Z 3  + -  
y4 + etc. 

I t s  ps and qs are: 

P I  = Z I  

Pz = y z z 1  + 1 

P3 = z3Y2Z1 + ' 3  + ' I  

p4 = y4Z3Y2z1 ' Y4'3 + y4'1 + yzz1  + 

and so on 

41 = I  

42 =Y2 

43 = Z ~ Y Z  + 1 

44 = Y4'3Y2 + Y 4  +Y2 

and so on 

INPUT TO SHUNT ELEMtN l  

INPUT ADMITTANCE-Pn/qn 

The admittance fraction: -& 
1 

Y I  + I 
z~ + I Pn 

Y 3  + 

24 + etc. 

I t s  ps and qs are the same as at left with z and y 
interchanged: 

SOP1 = Y l  

€72 = Z z Y i  + 1 

and so on 

fig. 3. Data for solving any ladder network of n elements using 
the method of "simple continued fractions." 

would merely require more voltage in the source of 
constant current. In neither case would the first element 
play any part in the performance of the ladder. That 
would be determined solely by elements beyond the 
f i rst.  Thus fig. 3 covers a l l  actual performance 
possibilities. 

ham radio 
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Everything you put into ham radio 
comes together at your antenna. 
That's why we put everything 
we've got into making Swan an- 
tennas the best you can buy. Heavy-duty, four- Heavy-duty, three- Light-Weight, two- Heavy-duty, two- 

Swan beam antennas are pre- working-element an- working-element an- working-element an- working-element an- 
engineered t' give a tenna for 10,15 and tenna for 10,15 and tenna for 10,15 and tenna for 40 full 2000-watt P.E.P. rating. 20 meters. $249.95 20 meters. .S189.95 20 meters. $129.95 meters. $199.95 

They're designed for a VSWR of 
1.5:l or better at resonance.The~'ll  AS^ about our 104w traD vertical for 10 thru 40 meters with o~tional75-meter adbOn kit. 
give you optimum gain and they're 
built toug, I and rugged to stand I 
up to  some of the meanest 
environments. 

Don't lose it right where It all 
comes together. G e t  one of these 
Swan beam antennas and top 
off your rig with a winner. use 
your swan credit card. Applications 
at your dealer or write t o  us. 

(Prices FOB Oceanside, CA) 

Dealers throughout the world 
Or Ordec direct horn 

Swn AI, 
E L E C T R O N I C S  

A rubstdiaw of cub,; ~orporaion- 

305 Atwort Road. Oceans~de, CA 92054 
1714) 757-7525 



There's only one power reading tional coupler that lets you pening with your single side 
in single sideband operation read forward or reflected band rig. Only $66.95. Use your 
that means anything: true power from 3.5 to 30 MHz with Swan credit card. Applications 
peak envelope power I more accuracy than you'll ever at your dealer or write to us. 
voice modulated sign: need. And you can read it on 

And that's exactly v r 200,500,1000 and 200Dwatt 
precision w-3000 PeaWRMS scales in RMS as well as perm- -*  rn SWAAI~ 
wattmeter gives you. the flip of a switch E L E C T R O N I C S  

A subslalaw of cubic corporatlm 

You get f lat frequel Ge t  a Swan WM-: 5 Airport Road. Dceamlde. CA 92054 
17141 757-7525 

sponse from our new alrec- '-lay and find Out WI IaL 3 I tau- rmce me oceamlde. CA, 

PEAK READING 

ell! 



Joe Carr, K4IPV 

resurrecting the old 
war horse: new hope 
for the old receiver 
If you walk through the fleamarket of any reasonably 
sized hamfest, it's likely that you will turn up any num- 
ber of middle age receivers, often at bargain-basement 
prices. Models such as the venerable Hallicrafters 
SX-28A (which WA4EPI toted up the side of Bull Run 
Mountain on Field Day), SX99, SX-100, SX-101, and 
any of a long series of HQ-series Super Pro receivers by 
Hammarlund seem to be in evidence. Receivers, 
especially general-coverage types, manufactured prior to 
the late 1960s are in poor favor among hams because 
they lack the gloss of the newer technologies, may be a 
l i t t l e  troublesome when tuning single sideband (but not 
necessarily), and don't seem to fit well into the decor of 
our current transceiver-oriented radio stations. If, how- 
ever, you are a new novice, a pre-novice wanting W1AW 
code practice and something to fiddle with, a young 
adult with a family budget battered by kids, mortgage 
and a car payment or two, or even an oldtimer with a 
luxury station, such old war-horse receivers can be a real 
bargain for use as a standby receiver, the main station 
receiver, or something to putter around with to learn 
some shirt sleeve electronics. The kicker i s  that - they 
frequently don't work properly. 

As I pointed out in my troubleshooting article in the 
June issue, in most cases receiver troubleshooting is  not 
the terrible chore i t  i s  made out to be. To be sure, there 
are some terrific problems that require a good technician 
and a lab full of equipment to solve but the vast major- 
ity are of a more mundane nature. In this article, I will 
address those problems that are peculiar to reworking or 
repairing old, supposedly worn-out, radio receivers 
which were the big guns of another era. After all, one 
person's trash may well be another's treasure. 

Consider my own case. After ten years of apartment 
living, my wife and I bought a little duplex house and 
settled into suburban living. While Bonnie fiddled with 
draperies and furniture placement, Yours Truly was 
scheming to erect something that had been denied me 
for all those years: an antenna. The next requirement to 
be met was an old DX-6OE belonging to a co-worker and 
the purchase of a new receiver - until the prices made it 
apparent that I wasn't going to have a new receiver for a 
long while. An old friend who never really got into 
amateur radio was more than willing to part with his old 
Hammarlund HQ-145X which he had purchased new 
when Eisenhower was President. I t  only partially 
worked, but the price was well below i t s  apparent 
market value. A decade and a half of improper storage 
had taken i t s  toll. 

The first thing to do when "auditioning" a receiver of 
this vintage is  to make an operational check, preferably 
before making the purchase. Turn it on and operate the 
controls. Determine exactly what is, or i s  not, working 
properly. Keep in mind that most receivers which have 
been in storage for any length of time will not be in the 
best of working order. If the radio works on any band, 
then the set i s  a good candidate for resurrection. If, on 
the other hand, it does not work on any band, it i s  a 
lesser candidate but that doesn't mean it should be 
completely ruled out. To be sure, it may require a more 
extensive evaluation, but the fact that nothing goes 
"beep" when you tune across the ham bands should 
reduce the price quite a bit. 

Once you have acquired the monster i t  may have to 
be repaired. But first, let i t  run (not unattended) for 
several hours a day over the course of a few days to a 
week. The heat from the filaments tends to drive out 
any accumulated moisture, and turning the receiver on 
for short periods allows the electrolytic capacitors to 
wake up and start working again. My own HQ-145X had 
a rather bad audio hum when I first inspected it, but the 

fig. I. The chassis of a reclaimed communlcrtions receiver. such 
as this HQ-145X. may have several points with lethal potentials 
- unplug the receiver before working on it. Examine the electro- 
lytic capacitors for bulges or a swollen appearance. Make sure 
the variable capacitor plates are fully meshed before you begin 
working. 

By Joseph J. Carr, K41PV, 5440 South 8th 
Road, Arlington, Virginia 22204 

52 december 1976 



fig. 2. The bandswitch is a main area of difficulty 
and may need cleaning with a degreaser or a pencil 
eraser. Examine the bottom of the electrolytic 
filter capacltor for signs of electrolyte leakage. 

hum disappeared in a few days after the electrolytics had 
reformed. In addition to the audio hum there were a 
number of other problems: 

1. No high band (10 to 30 MHz) and only a scratching 
sound was heard on these frequencies when, the main 
tuning dial was turned. 

2. Occasional oscillation and a rather constant micro- 
phonic condition. Oscillation seemed frequency depend- 
ent and was at its worst on the special 20 BS band (a 
modified 10 to 30 MHz band unique to the HQ-145X 
series). 

3. Noisy control potentiometers. 

4. Noisy bandswitch. 

5. All other rotary switches noisy and/or intermittent. 

After the receiver had been burned in for alm.ost a 
week, I was ready for the next step: cleaning and an 
additional inspection of the innards. Fig. 1 shows the 
HQ-145X with the cabinet removed. At this point I feel 
i t ' s  important to caution you that lethal voltages exist 
on several points inside the receiver. Raw 117 Vac, 
direct from the power mains, i s  present on the clock 
motor in the upper lefthand corner. Unplug the receiver 
until power is actually needed and discharge the filter 
capacitors. Also, at this point, be sure to fully mesh the 
capacitor plates (tune receiver to low end of the dial) so 
that they will not be damaged as you work. If the 
capacitor plates are left unmeshed as those in fig. 1, then 
damage is almost certain. 

The first step in cleaning the receiver is to remove the 
layer of dust that inevitably collects on any electronic 
chassis. Use either a 1- to 2-inch (2.5 to5cm) paint brush 

or an air gun, if available. Don't ever use steel wool on 
an electronic chassis - the small particles can really gum 
up the works. Although aesthetic considerations and 
your early training may dictate that you clean every 
nook and cranny don't be too vigorous in the vicinity of 
the main tuning capacitor. Dust between the plates can 
cause trouble and is hard to completely remove. 

The next phase of the job i s  to replace any burned- 
out lamps, then clean the potentiometers and the rotary 
switches. The switch wafers and pots can be cleaned 
with almost any of the spray-can electronic contact 
cleaners, even the cheapies sold through mailorder and 
walk-in retail outlets. Be sure to spray each switch wafer 
separately and try to get spray inside each potentio- 
meter. Immediately after spraying it is wise to vigorously 
operate the control or switch through its entire range for 
several seconds. In many cases, though, badly neglected 
rotary switches, especially those that have been totally 
unused for years, will have corrosion bad enough (it's 
black and the spray doesn't cut itJ that the spray treat- 
ment i s  insufficient. For switch wafers in that condition 
I recommend an ordinary pencil eraser applied directly 
to the contact surface. I t  is usually best, especially in the 
vicinity of the bandswitch where moved wires can mean 
changed alignment, to hold the eraser steady and move 
the contacts underneath it. Don't forget the portion of 
the wiper contact surface directly underneath the fixed 
contacts (see fig. 3). That is, after all, where most of the 
trouble is. 

The initial cleaning just described completely solved 
problems 3, 4 and 5 on my l i s t  and made a dent in 
problem 1 and now I could hear activity on 20 meters 
and 15-MHz WWV! The 20BS oscillations remained, as 
did the scratching on 10 through 30 MHz as the main 
tuning dial was turned. I also noted that a frequency 
dependent oscillation had appeared on the 10 to 30 MHz 
band. This can be a little frightening. If you are cogni- 
zant of receiver problems you probably agree that 
troubleshooting tunable oscillations is a lot like trying to 

fig. 3. Be sure to clean the portion of the switch wiper contact 
surface that is underneath the fixed contacts. This can be done 
by rotating the Switch while holding the eraser betwean two 
contacts. 



fig. 4. Instability and oscillation results from dirt and corrorlon 
under the rotor ground springs and front main bearing. Clean 
and relubricate. See text for precautions. 

skin an amoeba. I have seen amateur and professional 
technicians alike (including myself) work for hours, and 
even days, on such problems. Before looking for open 
suppressor grids, open screen bypass capacitors, or agc 
capacitors, you must consider other causes that are 
peculiar to the neglected receiver. 

There are two general causes of oscillation and micro- 
phonic conditions on such receivers and they are both 
spelled CRUD. In some cases, it is found that crud on 
the chassis forms undecoupled feedback paths between 
stages. Use a Freon-based degreaser or, as an undesirable 
alternative i f  you must, that popular concoction con- 
sisting of a quart of Lestoil with a pinch of ammonia and 
acetone added, to clean the chassis. Be sure to concen- 
trate on the underside of the chassis and take care not to 
slop that concoction inside i-flrf transformers and on to 
the variable capacitors. The second type of crud is  dirt 
and dried grease in the main bearing and underneath the 
rotor grounding springs of the main tuning capacitor (see 
fig. 4). The cleaning should be done with a tiny jeweler's 
screwdriver or a relay cleaning tool. Carefully burnish 
the frame and the spring until clean. 

The front main bearing race is a circular track filled 
with ball bearings. Clean this out using a virgin solvent 

t lg .  5. $-MHz crystal callbrator 
uslng T T L  logic. The regulator i s  
in the TO-5 can, a 100 mA ver- 
sion of the LM309. 

such as Freon TF (I use Miller - Stephenson MS-180). Do 
not use foam contact cleaners or any television type 
cleaner that leaves a residue. Also, do not trust the labels 
on some products. Actually test the spray for a residue. 
Even with a cleaner such as MS180 use i t  sparingly and 
avoid hitting the capacitor plates if possible (it is). After 
the bearing race is clean, re-lubricate i t  with a white 
grease such as Lubriplate (available at most electronic 
supply houses). Use a single dab on the main race and a 
microdab underneath each grounding spring. Clean the 
spring over the rear main bearing but otherwise leave 
that bearing alone. Under no circumstances should you 
attempt to adjust the tension screw associated with the 
rear bearing. It is unlikely that the capacitor will ever 
work properly if you do. Cleaning the main tuning 
capacitor and the bandspread tuning capacitor (in a 
similar manner) completely cured problem 2 and what 
was left of problem 1. 

Once al l  of the cleaning is done you may worry about 
replacing components. o f  course, if the radio dbes not 
work up to snuff then some troubleshooting may be in 
order. Chances are good, though, that the cleaning will 
restore normal operation, assuming that the radio had 
been retired in good working order. 

Examine al l  elctrolytic capacitors. I f  any are bulged 
out or appear swollen, replace them. Also examine the 
electrolytics for signs of electrolyte leakage. Look for 
fluid, either a loose, clear stuff or a thick syruplike type 
or (more often) a dry powder that will be some color 
between off-white and dusky brown. Any of these 
symptoms mark the capacitor for replacement - don't 
leave a bad electrolytic in the set! If only one section of 
the multisection power supply filter capacitor i s  open do 
not be tempted by the poor advice, given by some 
people, to bridge a good capacitor across the bad sec- 
tion. That is only a diagnostic tool and is such poor 
practice that it ought to be scorned. That open section 
may short someday (sooner than you might think) and 
then you can kiss your filter choke and rectifier 
good bye. 

Examine all of the other capacitors in the set. On 
paper types look for the wax end plugs being either 
missing or in poor shape. On the types with a black 
plastic body look for fluid and cracks in the plastic. 
Ceramic capacitors may be chipped or cracked but, for 
the most part, survive well. Replace paper capacitors 
with a good grade of dipped mylar capacitor such as the 
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POWER 
TRANSFORMER 
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WINDING 

CRI, CRZ - IN4007. ETC. 

10 FILAMENTS 

fig. 6. Suggested power  supply for the crystal calibrator using the 
receiver's f i lament supply. 

Sprague Orange Drop. Ceramic and mica types should be 
replaced with identical units. - 

Examine al l  of the carbon composition resistors for 
 signs of overheating, burning, or cracking. Use only a 
good, new replacement. In this present context let me 
pass along some advice from my own experience: 
patronize a quality dealer and buy some good, new, 
replacement parts. This advice comes from trying bar- 
gain, hamfest castoff or surplus parts in one too many 
circuits! They are good for pittering around, but receiver 
servicing is really serious work. Incidentally, it won't 
cost over $10 to $15, even if almost al l  of the capacitors 
and resistors in the set are bad, which is unlikely. 

You will also want to test the tubes from your 
reclaimed treasure. Use a tube tester, even if it i s  in a 
drug store or supermarket. These are simple emission 
testers but will quickly spot the gross loss of gain and 
internal shorts. Replace bad tubes with either new tubes 
recently acquired or those hamfest types known to be 
new military or commercial surplus. I have used a lot of 
new, surplus JAN tubes over the past two decades and 
honestly believe that the number of "bad-off-the-shelf" 
was actually less than those purchased at commercial 
outlets. 

Once your receiver has been repaired and everything 
works properly, you may want to turn your attention to 
adding to (or changing) the instrument to fit your own 
needs. In my case, I activated an old irritation and 
replaced the three-screw terminal strip used as an an- 
tenna connector with a SO-239 coaxial connector. Also 
added was a binding post connected directly to chassis 
ground. The receiver which I had acquired lacked a 
crystal calibrator so one was added. Since I couldn't find 
a Hammarlund calibrator designed for the HQ-145, one 
had to be built. You have several alternatives here. You 
could duplicate the original and plug it into the appro- 
priate socket or hard wire it to the socket. That has the 
advantage of using the front-panel calibrator switch to 
turn it on. After an inspection of my junk box I chose a 
1-MHz TTL calibrator shown in fig. 5. Although mine is 
battery powered, you could power it from the receiver 
power supply as shown in fig. 6. The filament drain of 
the tube in the optional Hammarlund calibrator was 
about 300 mA and that is more than sufficient reserve to 
run the TTL integrated circuits. 

After al l  else is done and you know that the radio is  
going to work, take some mild, soapy, household cleaner 
and gently clean the front panel. That "new" appearance 
will give you a psychological boost that i s  well earned. 

ham radio 

THE COMPUTER ROOM 
SMALL COMPUTER SYSTEMS SOFTWARE AMATEUR RADIO EQUIPMENT 

1455-8 So. 1100 E. Salt Lake Clty. Utah 84105 Phone: 801-466-791 1 

"WE TAKE THE 

MYSXERY OUT OF THE MICRO " 

One Of The Natlons Largest Over 1600 Square Feel Of Sales 
Full-Servlce Computer Stores And Servlce Faclllt~es 

WHEN YOU WRITE FOR OUR CATALOG AND ENCLOSE $1 TO 
HELP DEFRAY THE COST OF HANDLING AND MAILING, 
HERE'S WHAT YOU GET: 

1. A CERTIFICATE GOOD FOR $2 ON YOUR NEXT 
................................................ PURCHASE 

2. THE COMPUTER ROOM EASY TO UNDERSTAND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CATALOGCOVERING 

IMSA I 
THE DIGITAL GROUP 
POLYMORPHIC SYSTEMS 
SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
TECHNICAL DESIGN LABS 
PROCESSOR TECHNOLOGY 
E TC. 

3. THE COMPUTER ROOM "EASY GUIDE" TO HELP YOU 
PICK THE RIGHT SYSTEM. PERIPHERALS, COMPONENTS. 

...................................... ANDSOFTWAREFOR 

THE BEGINNER 
THE ADVANCED 
THE EXPERT 
THE SMALL BUSINESS 

4. ACURRENTLISTING OF PRESENTLY AVAILABLE 

SOFTWARE 
PUBLICA TlONS 
PERIPHERALS 

5. INFORMATION ON REPAIR SERVICE, LOW COST 
CUSTOM PROGRAMMING AND OTHER SPECIAL SERVICES. 

AT THE COMPUTER ROOM YOUR WRITTEN QUESTIONS 
...... AREHAPPILY RECEIVEDAND PROMPTLY ANSWERED 

WE ALSO STOCK A COMPLETE 
LINE OF AMATEUR RADIO EOUIPMENT 

- - - - - - - - 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BANKAMERICARD MASTERCHARGE 
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From INFO-TECH'S Advanced Technology 
- - 

in Digital Electronic Systems: 

Model 10 Morse Keyboard v 
New Model 90 RTTY Terminal Unit 

Features Tunable Active Filter Mark and 
Space Selection allowing any frequency shift 
combination. Dual meters allow easy tuning. 
Limiter & Autostart are standard features of 
this receive-only TU. 
Priced at only. . . . . . . . . . . . . . . . . . . . .  $259.50 

All systems include prepaid UPS delivery in continental USA 
Master Charge Welcome 
Send for Data Sheets on any of these products as well as the Model 
66C ASCII Computer Terminal 

(Shown with optional Buffer Capacity Meter) 
Lowest priced, full feature C.W. Keyboard on 
the market today. Designed for the newcomer 
and advanced operator alike. 8-80 W.P.M. 
speed range with 64 character running buffer 
memory. (Options include dual message 
memory and buffer capacity meter) 
Priced at only. . . . . . . . . . . . . . . . . . . . .  $239.50 

Model 30 - Morse to Video Converter 

The most complete morse to video converter 
on the market today. Simply connect to your 
receiver's audio output and your video monitor 
and enjoy C.W. copy from 8 to over 80 W.P.M. 
Features word spacing control and automatic 
speed adjustment. 
Priced at only. . . . . . . . . . . . . . . . . . . . .  $324.95 

I I N F OiJTE C HI INCORPORATED ~pecla/iz/ng in Wgltal Electronic system 

Model 60 RTTY To Video Converter 

Converts the output from the Model 90 or 
similar TU into Video for inexpensive, quiet 
RTTY reception on your video monitor. Fea- 
tures selectable speeds of 60, 66, 75 & 100 
W.P.M. 
Priced at only. . . . . . . . . . . . . . . . . . . .  .$324.95 

I 1 ( 20 Worthington Drive, St. Louis, Missouri 63043 Phone: 314-576-5489 
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We have the perfect mobile/portable 
HF SSB Transceiver for you. 

The Atlas 210x/215x 
The Atlas 210x or  215x measures only 
9%' wide x 9%' deep x only 3%' high, yet 
the above photogra h shows how easily the 
Atlas transceiver {ts into a compact car. 
And there's plenty of room to spare for 
VHF gear and other accessory equipment. 
With the exclusive Atlas plug-in design. 
you can slip your Atlas in and out of your 
car  in a matter of seconds. All connections 
a r e  made automatically. 

BUT DON'T LET THE SMALL S U E  FOOL 
Ynn! 
 though the Atlas 210x and 215x trans- 
ceivers a r e  less than half the size and 
weight of other HF transceivers, the Atlas 
is truly a giant in performance. 

200 WAITS POWER RATING! 
This power level in a seven pound trans- 
ceiver is incredible but true. Atlas trans- 
ceivers give you all the talk power ou need 
to work the world barefoot. ~ ignayrepor ts  
constantly reflect great surprise a t  the sig- 
nal strength in relation to the power rating. 

FULL 5 BAND COVERAGE 
The 210x covers 10-80 meters. while the 

NO TRANSMITTER TUNING OR 
LOADING CONTROLS 
with Atlas' total broadbanding. With your 
Atlas you get instant QSY and band change. 

MOST ADVANCED STATE OF THE ART 
SOLID STATE DESIGN 
not only ac:counts for its light weight. but 
assures you years of to performance and 
trouble free operating pressure. 
PLUG-IN CIRCUIT BOARDS 
and moduli~r design provides for ease of 
servicing. 

PHENOMENAL SELECTIVITY 
The exclusive 8 pole crystal ladder filter 
used in Atlas transceivers represents a 
major breakthrough in filter design, with 
unprecedented skirt selectivity and ul- 
timate rejection. This filter provides a 6 db  
bandwidth of 2700 Hertz. 60 d b  down of 
only 4300 Hertz. and a bandwidth of only 
9200 Hertz a t  120 db down! Ultimate rejec- 
tion is in excess of 130 db: greater than the 
measuring limits of most test equipment. 

ATLAS TRANSCEIVERS 
Model 210x or 215x Transceiver. . . . . $879 
With noise blanker installed $719 

ACCESSORIES 
AC Console 110/220V . . . . . . . . . . . . . $149 
With VOX $195 
Portable AC Supply 110/220V. . . . . . . $100 
Plug-in Mobile Kit . . . . . . . . . . . . . . . . . $48 
Auxiliary VFO Model 206 

Includes Digital Dial . . . . . . . . . . $299 
Model DD6-B Digital Dial only. . . . . . . $229 
lox Osc. less crystals . . . . . . . . . . . . . .559 
Matching Transformer MT-1 . . . . . . . . $27 
Model VX-5M Self-contained VOX . . . .555 

NEW FROM ATLAS 
DL 200 Dummy Load 
200 watt intermittent or 60 watt 
continuous power rating. Housed 
in a compact one quart can .  . . . . . . . . . . $9 

Same Dummy Load a s  above. but with 
dual range Wattmeter reading 0 to 50. and 
0 to 200 watts. .  . . . . . . . . . . . . . . . . . . .$24 

More Details? CHECK-OFF Page 142 decernber 1976 57 

215x Covers 15-160 meters. Adding the E X C E ~ ~ O N A L  I M M U N . ~  TO STRONG For complete details see your Atlas deoler, 
Atlas Model lox Crystal Oscillator ~mvides  SIGNAL OVERLOAD AND CROSS MOD. or  drop u s  a card and we'll mail you (1 bro- 
greatly increased frequency coverage for 
MARS and network operation. ULATION. The exclusive front end design chure with dealer list. 

in the receiver allows you to operate closer 
in frequency to strong neighboring signals 

2 

HELP WANTED 

Technicians with Solid State and SSB 
experience. If you are a really sharp 
technician who would enjoy working 
in the amateur radio field, we have ex- 
cellent opportunities with a bright 
future. Send your resume to Atlas 
Radio. NO phone calls please. 

than you have ever experienced before. If 
you have not yet operated an Atlas trans- 
ceiver in a crowded band and compared it 
with any other receiver or transceiver. you 

ATLAS 
have a real thrill coming. 

R A D I O  INC.  

417 Via Del Monte • Oceanside. CA 92054 Phone (714) 433-1983 
Special Customer Service Direct Line (714) 433-9591 

meafonb &re~? i~gs  f r 6 ~  the gang at d ~ h  



increased 
flexibility 

for the 
MFJ Enterprises 

CW filters 

Simple circuit changes 
you can make to the 

CWF-2 or CWF-3 filters 
to permit rapid changing 

of center frequency 
or bandwidth or both 

Perhaps the most popular active audio filters used to 
improve CW reception are those manufactured by MFJ 
Enterprises." The CWF-2 model is an 8-pole filter with 
selectable fixed bandwidths of 80, 110, and 180 Hz 
around a center frequency of 750 Hz, as shown in fig. 1. 
MFJ's other filter, the CWF-3, i s  a smaller version of the 
CWF-2, providing a 4-pole filter with 110 and 180 Hz 
bandwidths. 

After using the CWF-2 unit for awhile, I wanted to 
vary the filter center frequency and bandwidth inde- 
pendently to suit my own preferences. In addition, an 
article by W6AGW outlined the minimum criteria for the 
filter bandwidth and center frequency as a function of 
code speed.1 Although several articles have described the 
design and construction of CW filters, I decided to 

*MFJ Enterprises, P.O. Box 494, Mississippi State, Mississippi 
39762 

I 
modify my unit rather than build a new one, since the 
components of the individual stages are already matched 
to give the same center frequency. 

This article describes several modifications that can 
be made to either the CWF-2 or -3 to permit rapid 
changing of filter center frequency, bandwidth or both. 

1 basic design 
Although W7EIJ2 and WA1JSM3 have presented the 

design steps for such a filter, it i s  nevertheless worth- 
while to briefly summarize their results to better under- 
stand what components may be changed. Since each 
op-amp section (a 2-pole bandpass) is identical to the 
others, i t  is only necessary to present the basis for a 
single stage, as shown in fig. 2, used for Qs less than 10 
to minimize ringing. Calculation of component values 
begins with the selection of C and the choice of center 
frequency, f,; stage gain, A,, a t  the center frequency; 
and Q, so that 

For the basic filter section, f, = 750 Hz, A, = 1.32, and 
Q = 4.24, so that the input impedance i s  R 1 .  The 
bandwidth, Af, is the frequency difference between the 
upper and lower -3 dB points, or 

where 

fh = frequency of the upper -3 dB point 

fL = frequency of the lower -3 dB point 

- 
By Howard M. Berlin, K3NEZ, 2 Colony Boulevard, 
Apartment 123, Wilmington, Delaware 19802 
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fig. 1. Schematic of the MFJ Enterprises Model CWF-2 CW filter featuring selectable bandwidths of 80, 110, and 180 H z  centered on 750 Hz. 

The center frequency, in terms of fh and fL, i s  thus If it's desired to smoothly vary the filters bandwidth 
without varying center frequency, the feedback circuit 

fo =c (5) of fig. 5, as suggested by MFJ, can be used with either 
unit. Only the first stage (180-Hz bandwidth) is held 

and Q = -  fo intact while rewiring one of the other op-amp sections. 

Af With the component values shown, i t  was possible to 
vary the bandwidth from 75 to 150 Hz at the 750-Hz 
center frequency. Consequently, the filter Q changed 

- - V%E- (6) from 5 to 10. 

Therefore, by using a dual-element potentiometer with 

fh - f~ modification 3 

R 3  

The main disadvantage with the circuit of fig. 2, as well 
as most op-amp circuits, is the need for a dual-polarity 
power supply. To permit operation with a single-polarity 
supply, the circuit shown in fig. 3 is used, with two 
resistors of equal value for proper biasing. For the MFJ 
filters 24k resistors are used, and it's only coincidental 
that they are numerically equal to R2. In fact, other 
values could have been used for R. 

series resistors, each combination being equal to ~ 2 ' ,  i t  

modification 1 
From eqs. 1 through 3, i t  can be shown that the 

center frequency of the single-stage circuit can be 
changed to  a new frequency, f,', without changing A, 
or Q by merely changing Rz to R*', so that 

-..:t 

This final modification is a combination of the pre- 
vious two and permits the greatest degree of flexibility. 
You can now select either fixed bandwidths of 180 and 
110 Hz or a variable bandwidth with both bandwidths 

+V 

+i 

(7) fig. 3. Alternative form of the basic filter stage for use with a 
single-polarity power supply. 

is then possible to smoothly vary the filter center fre- 
quency with two fixed bandwidths using the CWF-3 
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OUT model. With the components shown in fig. 4, the center 
frequency could be varied from 280 to 1590 Hz with 

-V only a 1% variation in either A,  or Q. I f  the CWF-2 unit 
fig. 2. A single-stage, 2-pole bandpass filter section. The calcula- is used, a quad-element potentiometer is required for the 
tions of component values for changing filter center frequency three selectable bandwidths. 
and bandwidth are based on this clrcuit. 

modification 2 



having adjustable center-frequency capability. Using the 
CWF-2 unit the first two sections are untouched, while 
one of the remaining op-amp sections is changed. The 
final circuit is shown in fig. 6. 

helpful hints 
When soldering on the MFJ printed circuit board, be 

extremely careful not to overheat the copper laminate, 
otherwise the copper will separate from the board. 

As pointed out by Lancaster in his recently published 
Active Filter C o ~ k b o o k , ~  ordinary multiple-element 
potentiometers, particularly the snap-together types, 

6 8 0 K  

4 . 7 K  
4 . 7 K  

1 8 0  Hr 
O U T  

IOOK \ \  

, _ CE_N_TEf! IRE_'+ -'0? _ A 

+ l l O H z  
O U T  

fig. 4. Schematic of the variable center frequency filter with 
fixed bandwidth. A variation between 280-1 590 Hz of center 
frequency 1s possible with the two 100-k pots. 

have problems. The first i s  that the resistance behavior i s  
very uncertain at the extremes of pot rotation, since the 
electrical rotation is  somewhat shorter than the mechani- 
cal rotation. Also, tracking between the elements should 
be 5 percent or better. 

One inconvenience is linearity; that is, a linear center 
frequency vs pot rotation change. This i s  also a problem 

IBOHz SECTION 4 

fig. 5. Circuit for varying the MFJ filter bandwidth without 
varying center frequency. The 180-Hz section is kept intact; the 
other section is changed as shown to provide bandwidth varia- 
tion between 75.1 50 Hz at the 750-Hz center frequency. Filter 
Q is thus changed from 5 to 10. 

with most integrated-circuit keyersU5 If a linear taper pot 
i s  used, the center frequency will change drastically a t  
one end with very little pot rotation. A reverse-log taper 
should be used for best results; however, multiple- 
element reverse-log types are both hard to find and 
expensive. 

references 
1. A.F. Stahler, W6AGX. "Optimum CW Filter Design," 73, 
December, 1973, page 107. 
2. Don Kesner, W7EIJ. "An Introduction to Active Filters," CO, 
April, 1975, page 32. 
3. N.J. Nicosia, WAIJSM, "A Tunable Audio Filter for CW," 
ham radio, August, 1970, page 34. 
4. D. Lancaster, Active Filter Cookbook, Howard W. Sams & Co. 
Inc., 1975. 
5. H.M. Berlin. K3NEZ. "RAM Kever Update," ham radio, 
January, 1976, page 60. ' 
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iJtk 4 a ~ ~ f  

d i g h s 3 9 % ~  
wkt  doothers 
0 leqieout? I @B?RQEB FIXED STATION FOUR BAND VERTICAL 

The 4-BTV is longer for greater aperature, larger in diameter for strength and 
bandwidth, heavier traps for precision and safety factor. Individually, each 
subassembly weighs more to collectively give you an antenna designed for 
convenience of assembly and installation, a wide margin in mechanical stability 
and far superior electrical performance. 

Lowest SWR-PLUS! without damage to the aluminum tubing. 

Bandwidth at its broadest! SWR 1.6 to 1 or Guaranteed to be easiest assembly of any 
better at band edges. multi-band vertical. 

Hustler exclusive trap covers "Spritz" extruded Antenna has %"-24 stud at top to accept RM-75 
to otherwise unattainable close tolerances or RM-75-S Hustler resonator for 75 meter 
assuring accurate and permanent trap operation when desired. 
resonance. 

Top loading on 75 meters for 
Solid one inch fiberglass trap forms for broader bandwidth and higher radiation 

optimum electrical and mechanical stability. efficiency! 

I Extra heavy duty aluminum mounting bracket Feed with any length 50 ohm coax. 
with low loss-high strength insulators. 

Power capability-full legal limit on SSB and 
All sections 1%" heavy wall, high strength CW. 

aluminum. Length 21 '5". 
Ground mount with or without radials; roof 

Stainless steel clamps permitting adjustment mount with radials. 

oy settingfor total bandco~rage! 
HUSTLER ANTENNA PROD- 

40 THROUGH 10 METERS 
UCTS-for sixteen years-original 
designs-created and manufactured 
by American ingenuity, labor and 
materials-used by communicators 
throughout the world. 

Hustler designs are patented under 
one or more of the following 
assigned to New-Tronics Corpora- Available from all distributors 15 POUNDS 
tion: 3287732,3513472,3419869, 
3873985. 3327311, 3599214. 
3582951 who recognize the best! 

15800 commerce park drive, 

new *t tonics cotpor~t ion Exporter: brookwa Roburn Agencies, ohio 44142 Inc., New York. N. Y. 



RTTY performance 
and signal-to-noise 

ratio 

A good case 
is presented for using 

low-frequency shift 
in amateur RTTY systems 

Although most RTTY systems on the high-frequency 
amateur bands use the low-frequency shift of 170 Hz, a 
few use a shift of 850 Hz. In addition to more mutual 
interference with CW stations, performance with regard 
to signal-to-noise ratio (sln) is not as good with the 
wider frequency shift. When selective fading is  present, 
the lower-frequency shift will also perform better, as is 
well known. 

The signal-to-noise performance can be shown by 
using the following formula: 

where s = signal voltage at output of discriminator and 
lowpass filter 

n = rms noise voltage at output of discriminator and 
lowpass filter 

D = deviation of the carrier from the center to one 
side (one-half the frequency shift) 

f = audio frequency range following the discrimi- 
nator and lowpass filter 

By Leland E. Thompson, KGSR, 14851 D e v o n -  
shire Avenue, Tustin, California 92680 

B = frequency band preceding the limiter (it i s  
assumed that a bandpass filter i s  used) 

C = carrier voltage in frequency-band B before 
limiter 

N = rms noise voltage in band B 

Assuming a speed of 60 words per minute, the following 
values can be placed in eq. 1: 

B = 250 Hz 

f = 28 Hz 

D = 85 Hz (total frequency shift is  170 Hz) 

Then sln = 31.2 dB (when CIN is  10 dB). 

Threshold in wideband fm systems is considered to 
exist when CIN is  10 dB. In narrowband systems such as 
those considered here, the threshold is  not as sharply 
defined, and good performance can be obtained with 
this ratio several dB lower. The s/n of 31.2 dB is  I I or 
12 dB more than necessary for satisfactory performance. 

The following values can be used in eq. 1 for wide- 
shift systems: 

f = 28 Hz 

D = 425 Hz (850 Hz total shift) 

The sln = 50.2 dB (when CIN is 10 dB). This value of s l n  
is far higher than necessary, and i t  decreases fast as CIN 
drops below 10 dB. Since N i s  5.3 dB higher because of 
the wider frequency band, C must also be 5 dB higher. 
With a fading signal, the wideband system will start 
producing errors before the narrow system will. 

Although there may be a slight advantage in reducing 
the shift below 170 Hz, band B would have to be 
reduced by using a narrower filter, and stability would 
then become more of a problem. 

Equal performance should be obtained with the 
phase-locked RTTY terminal unit described by Webb.ll2 
In this case, band B is determined by the phase-locked- 
loop bandwidth and f is determined by the low-pass 
filter, as in the previous system. 

references 
1. P. Edward Webb, W4FQM. "A Phase-Locked Loop RTTY 
Terminal Unit," ham radio, January, 1972, page 8. 
2. P. Edward Webb, W4FQM. "Optimization of the Phase- 
Locked RTTY  Terminal Unit," ham radio, September, 1975, 
page 22. 
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DON9T BROADCAST 
THE FACT THAT YOU9VE GOT 
A HAM RIG. 

Now you don't have to let everyone know that you've got a 
mobile ham transceiver. Our model ASPR798 gain disguise antenna 
looks and acts just like a normal Ford antenna, operating on AM and 
FM broadcast*as well as the 2 meter band We know the disguise is 
effedive because we've been rnaldng them for law enforcement 
agencies for years. Antenna Specialists has an entire line of disguise 
antennas to prevent the theft of your VHF FM rig. Exact replacements 
for Chrysler and Ford products and universal mounts for everything 
else on wheels. 

When it comes to choosing the right amateur antenna, don't 
settle for less than the best, Look for the Stripes of Quahty. At your 
Antenna Specialists Dealer. 

W h e n  urvd w ~ t h  cr,rrc.qlv,ncl~np antenna c~tupler 

the antenna specialists co. 
a member of  The Allen Group Inc 
12435 Euclld Avenue Cleveland Oh1044106 
Export 2200 Shames Drlve Westbury L I New York 11590 
Canada A C Slmrnonds 8 Sons Lld 

C I976 by Tnarnlsnna Spec~nlorll CO 



New! 
SOT 

"STATE - OF - THE - ART" - 
SSB $39500 

TRANSCEIVERS 
MADE IN U.S.A. 
SIZE: 3% x 7 x 8% 

MOBILE MONOBANDERS 

MODEL 160 1.8 - 2.0 MHz. LSB 
MODEL 80 3.5 - 4.0 MHz. LS B 
MODEL 40 7.0 - 7.3 MHz. LS B 
MODEL 20 14.0 - 14.35 MHz. USB 
COMPLETELY SOLID STATE Mosfet mixers for 
excellent I.M. and cross modulation performance. J-Fet 
oscillators for stability. I.C.'s used in digital frequency 
counter, balanced modulator, receiver I. F. amplifier, and 
audio output for functional simplicity. No relays. 
DIGITAL DIAL Frequency can be read a t  a glance. 
0.3 inch L.E.D. displays are easily visible. Frequency 
counter offers 100 Hz. accuracy. 
SPEECH COMPRESSOR Increases average output power 
approximately 6 db. Level set by mic control. 
NOISE BLANKER Noise pulses are blanked ahead of the 
crystal filter for optimum reduction of interference. 
100 WATTS INPUT P.E.P. or C.W. 50 watts output 
(minimum). 
BROADBAND OUTPUT Infinite VSWR protection. 
Multiple pi-section low-pass filter for minimum spurious 
output. 
RECEIVER FRONT END DESIGN AGC controlled 
pin diode R.F. attenuator for low distortion large signal 
handling capabilities. Triple tuned preselector offers 
superior R.F. selectivity. 
QUALITY CONSTRUCTION Utilizing glass epoxy P.C. 
boards and commercial grade components. All electrical 
connections soldered for reliabilitv. P.C. boards accessible 
for easy servicing. 
STANDARD ACCESSORIES Mobile mounting bracket 
and power connector with 8 foot battery cable are sup- 
plied with unit. 
WARRANTY Full one year warranty on all parts and 
workmanship with exception to  damage incurred by abuse. 
Our customer service offers one week turnaround time on 
repairs. 

SPECIFICATIONS 
GENERAL 
MODES: S.S.B. and C.W. with Sidetone 
POWER REQUIREMENTS: 12-14 volts D.C. neg- 

atlve ground only. 12 amps maximum. Reverse 
polarity protectlon. 

WEIGHT: 5.4 Ibs. 
RECEIVER 
SENSITIVITY: Less than 0.5 microvolt for 15 db. 

signal-plus.noiselnoise ratio. 
SELECTIVITY: 2.1 KHz @ 6 db., 3.8 KHz @ -  60 

db. 
IMAGE REJECTION: Better than 60 db. 
AUDIO OUTPUT: 2 Watts at less than 5% distortion 

into 4 ohm load. 
TRANSMITTER 
POWER INPUT: 100 watts P.E.P. or C.W.. nomlnal. 
POWER OUTPUT: 50 Watts P.E.P. or C.W., m i n ~  

mum. 
OUTPUT IMPEDANCE: 52 ohms, nominal. 
UNWANTED SIDEBAND: -40 db or better. 
CARRIER SUPPRESSION: -60 db or better. 
THIRD ORDER DISTORTION: -30 db. or better. 
SPURIOUS OUTPUTS: -30 db or better. 
AUDIO RESPONSE: 400 to 2.500 Hz.. + 2 db. 
MIC INPUT: H~gh impedance dynam~c or crystal 

microphone. 
EXTERNAL AMPLIFIER CONTROL: Open col- 

lector to100 volts@ 1 amp., maximum. 
OPTIONAL ACCESSORIES: 
MODEL MMB-1 
Plug In mobile mountlng bracket making all connec- 
trons to the transceiver at once, providing quick and 
easy installation or removal from the car. 
Price $45.00 
MODEL PS-1 
Matching A.C. power supply with built-in speaker. 
Supplies 13.8 VDC regulated at 12 amps. maxlmum. 
1101220 VAC, 50-60 Hz. Price $125.00 
ORDERING INFORMATION: 
All Pr~ces F.0.B factory plus shipping. California 
residents add 6% sales tax. To order now, send a 
deposit ($25.00 minimum) to secure a delivery posi- 
tlon. Fully refundable at any tlme. Payment in full 
required prior to shipment. 

SOTA 
Industries 
308 ENCINAL STREET 
SANTA CRUZ, CA. 95060 
TELEPHONE: (408) 426-8161 
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DIGITAL DATA RECORDER 
for Computer or Teletype Use 

Up to 4800 Baud 
Uses the industry standard tape saturation (NRZ) method to beat all FSK systems ten to one. No 

modems or FSK decoders required. Loads 8K of memory in 17 seconds. This recorder enables you to 
back up your computer by loading and dumping programs and data fast as you go, thus enabling 
you to get by with less mem- 
ory. Great for small business 
bookkeeping. Imagine! A 
year's books on one cassette. 

Can be software control- 
led. Comes complete with a 
software program used to test 
the units in production (8080). 
Manual includes software con- 
trol hook up data and pro- 
grams for 8080 and 6800. 

SPECIFICATIONS - 
MODEL CC7: 
A. Recording Mode: Tape 

saturation binarv INRZ). 
This i s  not an FSK'O~ Home type recorder. 
No voice capability. No Modem. Runs at 
2400 baud or less Asynchronous and 4800 
baud Synchronous. Runs at 3.lP/sec. Speed 
mechanically regulated * .5% or better. 

B. Two channels (1) Clock, (2) Data. Or two 
data channels providing four (4) tracks on 
the cassette. Can also be used for Bi-Phase, 
Manchester, etc. 

C. Inputs: Two (2). Will accept TTY, TTL or RS 
232 digital. 

D. Outputs: Two (2). Board changeable from 
TTY, RS232 or TTL digital. 

E. Erase: Erases while recording one track at a 
time. Record new data on one track and 
preserve three or record on two and pre- 
serve two. 

F. Compatibility: Will interface any computer 
using a UART or AClA board. (Altair, Sphere, 
IMSAI, M6800, etc.) 

G. Other Data: 110-220 V - (50-60) Hz; 3 Watts 
total; UL listed; three wire line cord; on/off 
switch; audio, meter and light operation 
monitors. Remote control of motor optional. 

Also available - MODEL CC7A with variable 
motor speed which i s  electronically regulated. 
Runs 4800 baud Synchronous or Asynchronous. 
Recommended for quantity users who require tape 
interchangeability. Comes with speed calibration 
tape to set exact speed against 60 cycle line. 

$169.95 

- 8080 110 BOARD with ROM 

Permanent Relief from "Bootstrap Chafing" 
This i s  our new "turnkey" board. Turn on your 
Altair or lmsai and go (No Bootstrapping). Con- 
trols one terminal (CRT or TTY) and one or two 
cassettes with all programs in ROM. Enables you 
to turn on and just type in what you want done. 
Loads, Dumps, Examines, Modifies from the key- 
board in Hex. Loads Octal. For the cassettes, it 
i s  a fully software corrtrolled Load and Dump at 
the touch of a key. Even loads MlTS Basic. Ends 
"Bootstrap Chafe" forever. Uses 512 bytes of 
ROM, one UART for the terminal and one USART 
for the Cassettes. Our orders are backing up on 
this one. #2SIO (R) 

Kit form $140.00 
Four foot, seven conductor remoting cable Fully assembled and tested $170.00 
provided. 

H. Warrantee: 90 days. All units tested at 300 - 
and 2400 baud before shipment. Test cas- 
sette with 8080 software program included. F i l l  out form and send check or money 

- 
a P I Operating & Technical Manual 
1 (Schematics) Includes Software 

I- NATIONAL MULTIPLEX CORPORATION 
5 3474 Rand Avenue, Box 288 

South Plainfield, New Jersey 07080 201-561-3600 

I SHIP TO: 

w 
.- - - 

CARD NO. ZIP ' EXPIRATIONDATE 

. ......... . Data Recorder CC-7 @ $149.95 

. . .... . Data Recorder CCJA @ $169.95 
Please enclose $2.00 Shipping 8 Handling 
on each Recorder or 1/0 Board. 

I & Hookups for 8080, 6800, and 

I 1/0. $2.00 
N. J. Residents add 
5% Sales Tax 

- 
B 
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In a polled operation, the microcomputer sequences 
through the devices tied to the microcomputer, looking 
for individual devices that need servicing. When it finds a 

microcomputer interrupts 
This month's column is  the first of several that will focus 
upon the concept of an interrupt. When used in the 
context of a computer, an interrupt can be defined as 
the suspension of normal program execution in order to 
handle a sudden request for service, i.e., assistance, by 
the computer. At the completion of interrupt service, 
the computer resumes the interrupted program from the 
point where i t  was in te r r~p ted .~  This specific use of 
interrupt is consistent with the general meaning of the 
term: to stop a process in such a way that i t  can be 
resumed. 

A given computer will typically communicate with a 
variety of external I10 "devices." I f  a minicomputer is 
used, i t  may communicate with a teletype or alpha- 
numeric keyboard, a CRT display, a printer, a floppy 
disk, and perhaps one or more laboratory instruments. If 
i t  is a microcomputer, i t  may communicate with smaller 
devices - (motors, solid-state relays, push-button 
switches, display lights) within a larger machine or 
instrument. When used as a replacement for discrete 
logic devices in a complex digital circuit, a micro- 
computer may communicate with other TTL integrated 
circuit chips such as latches, flip-flops, and three-state 
buffers. 

When communicating with external I10  device^,^ 
microcomputers can operate in two general modes, 
polled and interrupt. Polling is the periodic interrogation 
of each I10 device that shares a communications link to 
a microcomputer to determine whether it requires 
servicing. A microcomputer sends a poll that has the 
effect of asking the selected device, "Do you have any- 
thing to transmit?", "Are you ready to receive data?", 
and similar questions. When a microcomputer services a 
polled device, i t  simply exchanges digital information 
with the device in a manner that is prescribed by soft- 
ware in a subprogram or subroutine called a software 
drlver . 

By Peter R. Rony, Jonathan A. Titus, and David 
G. Larsen, WB4HYJ 

Mr. Larsen, Department of Chemistry, and Dr. Rony. Depart- 
ment of Chemical Engineering, are with the Virginia Polytechnic 
Inst i tute  and State University, Blacksburg, Virginia. Mr. 
Jonathan Titus is President of Tychon Inc., Blacksburg, Virginia. 

device that requires service, sequencing stops and a soft- 
ware driver services the device. Once it is finished, the 
microcomputer continues checking the devices. Polled 
operation is most useful with relatively slow devices that 
do not require frequent service, do not require attention 
from the microcomputer for excessive periods of time, 
or can wait to be serviced. Advantage is taken of the 
difference in speed of operations in the microcomputer 
and operations in the I/O device. Most common I10 
devices are much slower than microcomputers. For 
example, in 100 ms (teletypewriter response time) an 
8080A-based microcomputer can execute approximately 
20,000 instructions when operated at a clock rate of 2 
MHz. Although a microcomputer may give you the 
impression that i t  is doing several things simultaneously, 
this is only an illusion since it can manipulate data much 
faster than most I10 devices can respond to  changes in 
data. A single computer can perform only one task at a 
time. 

In interrupt operation, the microcomputer juggles the 
demands of the external I/O devices. There is a distinc- 
tion between slow devices that require infrequent 
servicing and high-speed devices that demand the atten- 
tion of the microcomputer for most of  the time. The 
most appropriate description for interrupt operated 
systems is that they are asynchronous, i.e. they lack a 
common synchronizing signal and therefore give rise to 
generally unexpected or unpredictable program execu- 
tion within the microcomputer. An asynchronous device 
is a device in which the speed of operation is  not related 
t o  any frequency in the system to which it is 
~onnected.~ The use of asynchronous devices is the rule 
rather than the exception. 

There can exist priority in interrupt operation. All 
110 devices can be ordered in importance so that some 
devices take precedence over others. In contrast, there is 
usually no priority in polled operation. Once a device is 
serviced, it waits i t s  turn until all other devices are 
sequenced and, if necessary, also serviced. The time 
between the interrupt request by a device and the first 
instruction byte of the software that services i t  is known 
as the interrupt response time. For a high-speed device 
that has high priority, the response time can be very 
short, less than a millisecond. For a low-speed device 
that has low priority, the response time is variable, since 
it depends upon the demands placed upon the micro- 
computer by all higher priority devices. 

Three commonly used microcomputer interrupt tech- 
n iques are the single-line interrupt, the multilevel 
interrupt, and the vectored interrupt (fig. 1 ). In the 
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DEVICE No I 
DEVICE No 2 
DEVICE No 3 COMPUTER 

DEVICE No I 
I N T E R R U P T N O  I 

DEWCE N o  2 COMPUTER 

VECTOR 
INSTRUCTION 

MICRO- 

COMPUTER 

DEVICE N o  I A lNTERRUPT 

fig. 1. Schematic diagram of three different Interrupt techniques. 
the polled lnterupt (top), multilevel interrupt (middle), and 
vectored interrupt (bottom). 

single-line interrupt technique, multiple devices must be 
OR connected to a single interrupt line to the micro- 
computer. Once an interrupt signal i s  received, all of the 
interrupt devices are polled to determine which one 
caused the interrupt. I t  is possible to assign software 
priorities to the various interrupting devices, so that the 
first device polled that needs service is the one that 
receives the attention of the microcomputer. A common 
term used for the part of a program that polls interrupt 
devices is a flag checking routine. We shall discuss the 
concept of a flag in a subsequent column. At the 
moment, consider a flag to be a single-bit memory that 
indicates when an operation has been completed or 
when a condition has been attained. 

In the multilevel interrupt technique, there are several 
interrupt lines to the microcomputer, each line being 
tied to a separate I10 device flag. The microcomputer 
does not need to poll the devices to determine which 
one caused the interrupt. This i s  done internally within 
the microprocessor chip. Depending upon the nature of 
the microprocessor chip, this can be a very fast interrupt 
technique, but i t  i s  somewhat difficult to expand. 

vectored interrupt 
A vectored interrupt causes a direct branch by the 

microcomputer to that part of the program that services 
the interrupt. This interrupt technique requires external 
integrated-circuit chips to supply the memory address of 
the interrupt service routine as well as to set the priority. 
With the 8080A microprocessor chip, eight different 
service routine addresses can be readily specified, 
although one of these addresses coincides with the reset 
address for the microprocessor, location zero. If you are 
interested in vectored interrupts, we encourage you to 
- 

Reprinted with permission from American Laboratory, 
July, 1976, copyright O international Scientific Commu- 
nications, Inc., Fairfield, Connecticut 1976. 

consider the Intel 8259 programmable interrupt con- 
troller, which became available commercially in July, 
1976. 

The use of interrupts should be considered very care- 
fully. More complicated software is invariably required. 
For example, you will generally have to save the status 
of the microprocessor chip at the time that the interrupt 
occured. This means placing the contents of the accum- 
ulator, the flags, and the registers into a specified region 
of memory from which they can be retrieved at a later 
time, after the interrupting device has been serviced. Pay 
attention to priorities. Make certain that devices that 
require high priority and need immediate servicing are 
given the highest priority. Other devices, such as tele- 
types, should be low priority. Also, if you attempt to do 
too much with an interrupt system, you might find that 
your microcomputer becomes "interrupt bound," which 
means that the microcomputer is only working on the 
main task, which it should be doing while only infre- 
quently servicing interrupt requests. 

To end this column, we would like to provide one 
example of an interrupt system. Assume that your 
microcomputer is performing mathematical computa- 
tions on 7-bit ASCll numbers that are entered via a 
UAR/T chip4 that i s  connected to a Teletype operated 
at 110 Baud, or ten ASCII numbers per second. The 
exchange of data between the microcomputer and the 
UARIT can be performed in 20 to 30 microseconds, 
which leaves 99.97 ms left for the microcomputer to do 
other things. With the lntel floating point package, for 
example, each floating-point multiplication or division 
can be performed in 2 to 5 ms with an 8080A-based 
microcomputer operating at 2 MHz. Sixteen-bit binary 
multiplications and divisions can be performed even 
faster. Therefore, it is appropriate for you to consider 
that the main task of the microcomputer is to perform 
such computations, and that 0.05 to 0.10 percent of the 
time the microcomputer can devote i t s  attention to 
servicing the interrupting teletype. The less attractive 
alternatives are for the microcomputer to either poll the 
UARIT or else to wait for a change of state of the 
UARIT data ready or transmitter buffer empty flags. 

Interrupts are also effective for use with devices that 
provide data to a microcomputer but which have no 
buffer of their own to store it. Existing data must be 
removed from the device and stored in the micro- 
computer quickly before a new data word can be gener- 
ated by the device. One example of such a device is an 
analog-to-digital converter (ADC) in Lvhich the conver- 
sions are clocked by an external clock at repetitive time 
intervals. 

references 
1. Schweber Electronics, Microprocessor Buzz Words, Schweber 
Electronics Marketing Services, Westbury, New York 11590. 
2. D. G. Larsen, P. R.  Rony, and J. A. Titus, "What is a 
Microprocessor Input/Output Device?" ham radio, February, 
1976, page 50. 
3. R.  F. Graf, Modern Dictionary of Electronics, Howard W. 
Sams & Co., inc., Indianapolis, 1972. 
4. J. A. Titus, "The Universal Asynchronous ReceiverITrans- 
mitter (UARIT),  and How it Works," ham radio, February, 
1976, page 58. 
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products 
antenna mount 
thrust bearing 

Unarco-Rohn has just introduced a 
new thrust bearing (TB-3) for mounting 
antennas. Manufactured from heat- 
treated cast aluminum for extra 
strength, the TB-3 incorporates 30 stain- 
less-steel ball bearings in a race that is 
protected from the elements and per- 
mits free movement at all times. Three 
lock-nuts fasten the antenna mast 
securely to the thrust bearing, relieving 
the weight of the antenna on the rotor 
and allowing an exceptionally free turn- 
ing movement. 

For additional information. write 
Rohn Products Advertising ~gency, Box 
2000, Peoria, Illinois 61601 or use 
check-off on page 142. 

low- and medium 
frequency 
radio scrapbook 

Ken Cornell's new scrapbook fills a 
huge gap with good, basic, hard-core 

There's another gap, too: a gap in 
knowledge and information about regu- 
lations, communications capabilities, 
equipment, and "personalities" of those 
bands below the broadcast. 

To all but a mere handful of dedica- 
ted experimenters such as Ken and his 
fellow "LFen," the low and medium 
frequencies today are nearly as much of 
a "no-man's band" as they were 50 
years ago. The Low- and Mediurn- 
Frequency Scrapbook not on1 y bridges 
that gap, but tends to fill it with circuits 
for practical receivers, transmitters. con- 
verters, antennas, and neat l i t t le  doo- 
dads that you will find indispensable for 
your experiments. 

Like any good scrapbook, this one 
presents the material in such a way that 
you can find what you need in chapters 
about communications bands where no 
license is needed, about coils and coil- 
winding techniques, and many other 
comparable "goodies." Tables, charts, 
nomographs and schematic diagrams are 
liberally sprinkled throughout its pages. 

Even better, the pages are loose-leaf 
and already punched for three-ring 
binders so that your scrapbook can be a 
growing, personal and up-to-date source 
reference with pages of your own exper- 
iments and results added where appro- 
priate. You need this book! Soft cover, 
114 pages, $6.95. With custom loose- 
leaf binder, $8.95. Order from Ham 
Radio Books, Greenville, New Hamp- 
shire 03048. 

binaural synthesizer 
for audio signals 

The synthesizer may be plugged into the 
headphone or speaker jack of a receiver 
or other monaural audio signal source 
and provides outputs for stereo head- 
phones, power amplifiers, or speakers. 

The model 400 Binaural Synthesizer 
is  available as a complete unit (less bat- 
teries) for $29.95, as a partially assem- 
bled unit including an assembled and 
tested PC board for $17.95, or as a kit 
which includes a predrilled, plated, 
glass-epoxy PC board with instructions 
for $6.95. All prices postpaid. 

The model 400 provides a sharp 24 
dB per octave channel separation, four 
poles in each channel, for a good stereo 
effect. The unit employs 741 integra- 
ted-circuit op amps rather than multiple 
units for simple, easy-to-find attach- 
ment points. The PC board contains 
extra traces for resistor trimming, if 
desired. The cross-over frequency is 750 
+50 hertz, input impedance is  2000 
ohms, and the unit may be powered 
from any supply that will provide neg- 
ative or positive voltage between 4 and 
15 volts dc. In operation, the synthe- 
sizer typically draws 5 to 10 milli- 
amperes. 

Addit ional information may be 
obtained by wr i t ing t o  Hildreth 
Engineering Company, Post Office Box 
3, Sunnyvale, California 94088, or by 
using the check-off on page 142. 

utility case for 
test instruments 

Continental Specialties Corporation 
(New Products, July, 1976, ham radio) 
makes available to the custom designer a 
matching blank utility case that will 
accommodate CSC's line of test instru- 
ments. The DM-C Design Your Own 
Mate case is molded from flame- 
retardant ABS plastic which can be 
easily drilled, routed, sawed, filed, or 
reamed. The blank box incorporates a 
bottom plate with mounting screws and 
features a sloping front panel which 
allows easy custom design and provides - - 

information. The gap? That range of H i  ldreth Engineering Company a modern, utilitarian appearance. The 
radio frequencies extending from the announces its new Binaural Synthesizer, DM-C is  6.75 inches (17.2cm) long, 7.5 
bottom of the broadcast band down to a device for producing a stereo audio inches (19cm) wide and 3.25 inches 
about 10 kHz - nearly audio! output from a monaural audio input. (8.3cm) high with a nominal wall thick- 
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that gives you high performance. 
Without high cost. 
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m I- 

'? n I " "  - E " " 
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It's the new Hy-Gain 3806 
2-meter, 6-channel hand- 
held FM transceiver ( 144- 
148 MHz). The 2-meter 
hand-held that takes the 
high cost out of per- 
formance. 

The Hy-Gain 3806 is 
built to out-perform. Out- 
last And out-class every 
other 2-meter hand-held. 

It's built tough. Water, 
dirt and corrosion are 
sealed out by the specially 
gasketed case.The speaker 
/microphone grill is 
engineered to prevent 
direct entrance by water. 
Even changing the power 
pack in the field won't 
diminish case integrity. 
The power section is 
separately sealed. So you 
never expose the circuitry. 

The high-impact ABS 
case is extra tough. And 
ribbed for a sure, non- 
slip grip. The controls are 
up front And easy to 
operate. There's volume. 
Squelch. 6-position chan- 
nel selector. Transmit 
LED indicator. A meter 
that indicates battery 
condition on transmit, 
signal strength on receive. 
And a separate power 
switch for positive on-off. 

There's a telescoping 
antenna that collapses 
completely into the case. 
Or you can use our 269 
flexible antenna for extra 
convenience. And there 
are jacks for use with 
external antenna. Ear- 
phone. And external 
12 VDC. 

The 3806 has the kind 
of guts that have made 
Hy-Gain products famous 
throughout the world. Its 
receiver section is superior 

to everything else for the 
money. It has sharply 
tuned, on-frequency selec- 
tivity in the RF amplifier 
circuit Two MOS-FET RF 
amplifier stages. Plus 
MOS-FET's in the 1 st and 
2nd mixers. They make 
the 3806 virtually immune 
to out-of-band signals. 
lntermodulation distortion. 
And cross-modulation. 
So you get truly incredible 

We kep peopk talking 

dynamic range. For superb 
adjacent channel rejection, 
the 1 st mixer is followed 
by a monolithic crystal 
filter. And the 2nd mixer 
by an 8-pole ceramic filter. 

A frequency multiplica- 
tion factor of 12 allows 
you to use thicker, high 
stability crystals (one set 
of 146.52 simplex crystals 
supplied). Audio is en- 
hanced through use of 
separate speaker and 
microphone elements. 
And there's an internally 
adjustable rnic preamp. 
Something you won't find 
anywhere else. 

The Hy-Gain 3806 
hand-held is backed by 
a complete line of superb 
accessories. Including AC 
and DC chargers. Carrying 
case. External antenna 
adapter cable. And a Nicad 
power pack that's so over- 
engineered you won't 
over-extend it Even in the 
most adverse conditions. 

The pack is completely 
sealed in its own tough 
ABS case. Protected 
against over-charging. 
And contact shorting. It 
has 30-40% more in-use 
capacity than competitive 
units. 

Soon we'll have a 
Touch-Tonei" * pad avail- 
able for the 3806. It'll fit 
flush in the back panel. 
Because we designed it 
specifically for the 3806. 

The Hy-Gain 3806 
2-meter, 6-channel FM 
hand-held. It gives you 
the performance you want 
Without costing a lo t  
Available locally through 
your Hy-Gain dealer. See 
it and our more than 300 
other fine products soon. 

Hy-Gain Electronics Corporation 8601 Northeast Highway Six; Lincoln, NE 68505 
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6 Digit .33" LED - 12 or 24 Hour 

clock ideal for mobile usage. Unique features such as ceramic resonator .01% accuracy, 
Polaroid lens filter and display blanking contribute t o  the value of  this kit. 
Colors available: Black, Gold, Silver, Bronze, Blue (specify) 

.................................... line) $ 
................................... $ 

Complete Kit $2.95 

p., but also have the 741 number printed on them. 

. . .  67 decoder $1.7 
65 PLL . . . . . . .  .7 
458 . . . . . . . . . .  .7 
A . . . . . . . . . . . .  .5 

ness of 0.085 inch (2mm) and sells for 
only $5.50. Write Continental Special- 
ties Corporation, 44 Kendall Street, 
Post Office Box 1942, New Haven, 
Connecticut 06509, or Box 7809, San 
F rancisco, California 941 10, or use 
check-off on page 142. 

range of HP counter 
extended to 
vhf and uhf 

Designed with the needs of the com- 
munications industry in mind, this new 
Hewlett-Packard Model 5305B Frequen- 
cy Counter plug-on covers frequency 
bands from 50 Hz to 1300 MHz. In 
addition to all mobile communications 
bands, the counter's range includes 
TACANIDME and ATC radar transpon- 
ders as well as am and fm broadcast 
bands and vhf and uhf television bands. 

The 5305B operates with the 8-digit 
53008 mainframe. Sensitivity is 20 
millivolts rms in both channels over the 
full bandwidth. A high resolution mode 
for  tone measurements to 10 kHz 
improves resolution by 1000. Auto- 
matic gain control is included on both 
channels, plus a manual attenuation 
control on the high frequency channel. 

A first for a counter is a probe power 
output to drive an accessory preampli- 
f ier.  The Hewlett-Packard Model 
10855A Preamp boosts sensitivity of 
the counter by 22 dB (x10). Adding an 
antenna and tunable filter to the pre- 
amp lets the user receive "on-the-air" 
signals for carrier measurements. 

U.S. price of the Hewlett-Packard 
Model 53058 is $900, the Model 5300B 
mainframe is $460, and the Model 
10855A Preamp is $225. Delivery for 
any of these units is 30 days. 

For additional information contact 
l nqui ries Manager, Hewlett-Packard 
Company, 1501 Page Mill Road, Palo 
Alto, California 94304; telephone (41 5) 
493-1 501, or use check-off on page 142. 
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"ENWOOD'S EXCITING NEW 2-METER MOBILE TRANSCEIVER 
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The VFO-820 is a d i d  state remoteVF0 designed exclusivel' 
use with the Kenwood TS-820 Pacesetter. TheVFO-820 has 
own RlT circuit and control switch. I t  is fully compatible with 
optional digital display in theTS-820. The oerfect extra to 8tl 
Pacesetter slation 
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mance offers superb protection 
against unwanted cross-modulation. 
And now, PLL allows the frequency 
to remain the same when switching 
sidebands (USB, LSB, CW) and qlim- 

tw having to recalibrate each ttmc 

NEGATIVE FEEDBACK The li 
ity of the TS-820's final amplifi 
ge is now one of the b s t  on tI 

tir. Third order intermodulation prod- 
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~utput si nal. RF degmtiw -back 
rom the PA plate circuit to the driver 
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ther than substitute N swamp 

tubes as final amplifier tubes in  a 
state of the art amateur tmnscoivor. 
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DIGITAL READOUT DG-1 (optional) 
A digital counter display can be em- 
ployed as an integral part of the VFO 
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carrier, VFO. and first heterodyne 
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Built-in speaker' 
CW Sidetom and r m  
Roar mnol terminals f 
immlifiir. IF OUT. R ~ T ,  a m  AV I 

I and OUT 

~ i - b m k  in' 
br linoar 
.a - -2  .#.- Tt  eters the I 

way. Simply plug ~t in and you're on the air. Oper, 
in  the 144.0-145.7 MHz frequency range 
146.0 MHz option. The TV-502 is cornpl 
ible with the TS-520 and the TS-820. 

er puts yo 
ates 
5.0- with a 14! 

etely corn pat- 



Dependable operation, superior 
specifications and excellent features 
make the R-300 an unexcelled value 
for the shortwave listener. I t  offers 
full band coverage with a frequency 
range of 170 KHz to  30.0 MHz - 
Receives AM, SSB and CW Features 
large, easy to read drum dials with 
fast smooth dial action Band spread 
is calibrated for the 10 foreign broad- 
cast bands, easily tuned with the use 
of a built i n  500 KHz calibrator 
Automatic noise limiter * 3-way 
power supply system (AC/ Batteries/ 
External DC) . . .take it anyplace 
Autom, 
power 

atically st 
in the eve mwer fail ure. 
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J<.-  +adjustable. The frequency response of . _ 
-1 

nd LOCK switches, and a microphone 
HS-4 is tailored specifically for amateur plug for instant hook-up to any I 
communication use. (300 to 3000 Hz, rig. Easily c o high or I( 
8 ohms). impedance. 3k ohm). 
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SAVE UP TO 50% 
Hobbyist or professional, there 

are probably a lot of circuits you 
build just for the fun of it. And a lot 
you'd like to build, but never get 
around to. 

- One reason is the cost of parts. 
Parts you buy for one project, but 
can't re-use . . . because you haven't 
time to take them carefully apart. 
Or because of heat and mechanical 
damage that occur when you do. 

Now, there's an easier way that 
can save you big money on parts 
and hours on every project, as well: 
Proto-Boardn Solderless 
Breadboards. 

Now, assembling, testing and 
modifying circuits IS as easy as 
Dushina in-or Dullina out-a lead. 

NO Of  14-PIN DIP SUGG OTHER 
MODEL TIE-POINTS CAPACITY LIST ' FEATURES 
PB 6 630 6 $1 5 95 Klt - 10 mlnute 

assembly 

PB-100 760 10 1995 KII- w~th larper 
CaVacltY 

PB-lot 940 10 29 95 8 d~str~but~on 
buses hlgher 
capaclty 

PB-102 1240 12 3995 Largecapaclty 
moderate prlce 

PB-103 2250 24 5995 Even larger 
capaclty only 
2 7 E  per tle polnt 

PB.104 3060 32 79 95 Largest capaclty 
lowest prlce 
per tlepolnt 

PB.203 2250 24 75 00 Bu~lt In 1%-regu- 
lated 5V 1A low 
rlople wwer 
SUPDIY 

PB-203A 2250 24 12000 As above plus 
separate '7 amp 
+15Vand -15V 
lntelnatly adlust- 
able regulated 
OUtDUtS 

cords or jumpers needed - just 
lengths of ordinary #22-30 AWG 
solid hookup wire. 

Circuits go together as quickly as 
you can think them up. And parts 
are re-usable, so as your "junk box" 
builds, you build more and more 
projects for less and less money. 

Before you invest in your next 
project, invest in a CSC breadboard. 
See your dealer or order by phone: 
203-624-3103 (East Coast) or 415- 
421-8872 (West Coast) - major 
charge cards accepted. You've got 
nothing to lose.. .and a lot to gain. 

component.. .connect and inter- 
connect instantlyvia long-life, nickel- 

LC's. L~D 'S ,  tra"s~stoFs, resistors, 

W e s t  C o a s t  o f f l c e  Box 7809 .  S a n  F r a n c ~ s c o .  CA 
94119 0415-421-8872  TWX 910-372-7992  

44  Kt.nclal l  Strf>c,t 

'Manufacturers  suggested list Box 1942 N f a w  Hav6.n  CT 0 6 5 0 9  
ca~acltors vlrtually every k~nd of Prices a n d  s p r r ~ f ~ c a ~ t o n s  s u b ~ e c t  f o  c h a n q e  ~ ~ t h o u t  n o t ~ c e  203-624-3103  T W X  710-465-1227 



miniature ceramic 
filter for 
communications 
receivers 

INTRODUCES THE 
VERSATILE 

@ More Channels ... at the flip of a switch 
Unlock the unique mode switch and 12 channels 
become 144 

@ More Sensitivity, Less Interference. 
.25 pV Sensitivity plus 75 db adjacent channel 
selectivity and 70 db image rejection 

@ More Power Out 
35 watts nominal with a minimum of 30 watts 
across the band 

. . . for a lot less 

,& Amateur Net 

~??&CY_ELECTRONICS.  INC. 7707 Records Street 
@ 1976 m mmr m .clil. .w. m Indianapolis, Indiana 46226 

THE FM LEADER 
2 METER 220 MHz f&@BI 
6 METER 440 MHz QkEiFd 

Vernitron Piezoelectric Division 
recently introduced a new series of low- 
cost miniature VTD ceramic ladder 
filters designed to meet the needs of 
modern double conversion systems. 

The small size of the VTD filters and 
their high stopband rejection, make 
them particularly suitable for hand-held 
transceivers, CB equipment, police scan- 
ners and commercial two-way radios. 

These compact, highly sensitive cer- 
amic filters are fully compatible with 
transistorized amplifier circuitry, as well 
as with ICs in am and fm sets. They plug 
into 14- or 16-pin DIP sockets or mount 
directly on PC boards, and provide max- 
imum design flexibility. 

Vernitron has designed the new VTD 
Series of ceramic ladder filters in three 
model groups. VTD-1 models offer 40 
dB bandwidth and stopband of 25 to 27 
dB; VTD-2 models offer 50 dB band- 
width and stopband of 30 to 40 dB; and 
VTD-3 models offer 60 dB bandwidth 
and stopband of 40 to 45 dB. The 
VTD-1 and VTD-2 filters plug into a 
14-pin dip socket and the VTD-3 filter 
plugs into a 1 &pin dip socket. 

For more information and Data 
Sheet 940 write Mark Rickman, Verni- 
tron Piezoelectric Division, 232 Forbes 
Road, Bedford, Ohio 44146; telephone 
(216) 232-8600, or use check-off on 
page 142. 

Sinclair offers free 
brochure for amateurs 

Sinclair Radio Laboratories - the 
company known for quality and innova- 
tion in the radio antenna systems equip- 
ment market for over 25 years - 
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MICROPROCESSOR BOOKS 
FROM ADAM OSBORNE 
INTRODUCTION TO MICROCOMPUTERS - 

Volume I Basic Concepts 
by Adam Osborne 

Takes you by the hand from elementary loglc and s~mple  btnary ar~th.  
m e t ~ c  through concepts shared by all m~crocomputers. You learn how 
to  take an Idea that may need a mtcrocomputer and create a product 
thet uses one. Thls book 1s complete. Every aspect of mtcrocomputers 
1s covered: the logtc dev~ces that const~tute a mtcrocomputer system; 
communlcatlng w ~ t h  the external loglc vla tnterrupts, dtrect memory 
access. and ser~al or parallel 110; mlcroprogrammlng and macro 
programmtng; assemblers and assembler d~recttons; ltnktng and re 
locat~on - everyth~ng you need to  know to  start selecting or uslng a 
m~crocomputer. 

Order A0.2001 Just $7.50 

INTRODUCTION TO MICROCOMPUTERS - 
Volume II Some Real Problems 
by Adam Osborne 

Covers real microcomputers In cons~derable deta~l. Every major micro- 
computer: 4.b1t, 8-btt or 1 6 - b ~ t  1s descrtbed tncludtng some soon to be 
announced products. Major c h ~ p  s l~ce products are also covered; more 
than 20 m~crocomputers In all. 

Included 1s matertal on the followtng: 
- 8259 Prlor~ty Interrupt Control U n ~ t  from lntel 
- 8253 Programmable Counter T ~ m e r  from lntel 
- 8257 D~rect  Memory Access control dev~ces 

from lntel 
- 6028 P r ~ o r ~ t y  Interrupt Controller from Motorola 
- 6875 USART from Motorola 
- M6700 stngle chtp mtcrocomputer from Motorola 
- 10800 fam~ly  of c h ~ p  sltce loglc from Motorola 
- S~ngle c h ~ p  F-8 from Fatrch~ld 
- EA9002 mlcroprocessor from Electron~c Arrays 

Plus others 
Order A 0  3001 900 pages in this giant volume Only $7.50 

8080 PROGRAMMING FOR LOGIC DESIGN 
by Adam Osborne 

A completely new book on a totally new subject: tmplement~ng d lg~ta l  
and cr~mblnator~al loglc uslng assembly language w ~ t h ~ n  an 8080 mlcro 
computer system. What happens to  fan.~n and fan-out? How do you 
tmplement a one-shot7 Thts book simulates well known d lg~ta l  loglc 
devtces ustng assembly language. Next ~t shows you how to  stmulate 
an en t~ re  schemat~c, dev~ce by devtce, keep~ng the assembly language 
slmulatton as close to  the d lg~ta l  loglc as poss~ble. But that 1s the 
wrong way to  use a m~crocomputer; the book expla~ns why. Then 
shows you the correct way. 

Order A 0  4001 Just $7.50 

Order From 

HAM RADIO, Greenville, NH 03048 
i 

announces that radio amateurs are n o w  
able t o  obtain a free "Equipment fo r  
Amateur Radio Service" brochure. 

Sinclair is the originator o f  the Excal- 
iber mobile antenna and the tunable 
Mirage antenna, and is responsible fo r  
d e v e l o p i n g  the two-meter 100 d B  
hybr id  ring duplexer, the Q-circuit@ 
duplexer and the popular Q-filter.@ 

N o w  amateur radio organizations and 
i n d i v i d u a l s  may obtain all Sinclair 
products at generous professional dis- 
counts. 

T o  obtain the new brochure w i t h  
price list, discount structure and order 
form, wri te: Amateur Brochure, Sinclair 
Radio Laboratories, Inc., 675 Ensmin- 
ger  R o a d ,  Tonawanda, New York  
141 50; o r  use check-off o n  page 142. 

low-cost audio 
cassettelttylcrt 

I adapter for 
I microprocessors 

E l e c t r o n i c  P r o d u c t  Associates 
announces the availability o f  a new, 
l o w - c o s t  a u d i o  cassette/TTY/CRT 
adapter which allows any serial T T L  o r  
MOS ou tpu t  t o  simultaneously interface 
a low-cost audio cassette player via fre- 
quency shif t  keying (Byte Standard) u p  
t o  300 Baud and t o  a standard RS232 
CRT and a 20 m A  current loop TTY.  
The adapter also simultaneously de- 
codes Bvte Standard fsk data f r o m  low- 
cost audio cassette players and f rom 20 
m A  current loop T T Y  and RS232 CRT. 
Audio cassette information is decoded 
b y  a p ropr ie ta ry  phase-locked-loop 
system developed b y  EPA which is said 
t o  be the most reliable method available 
for  transferring digital data t o  and f r o m  
low-cost audio cassette players. The 
M o d e l  T C C 3  is 4%x3'/4 i n c h e s  

78 december 1976 More Details? CHECK-OFF Page 142 



THE HAM-KEY 
NOW 5 MODELS 

Iambic circuit for squeeze keying. 
Self completing dots & dashes 
Dot memory. 
Battery operated with provision for 
external power. 
Built-in side.tone monitor. 
Speed, Volume, tone & weight controls. 
Grid-block or direct keying. 
Use with external paddle such as HK-1. 

L NEW 

ELECTRONIC KEYER 
$69.95 

MODEL HK-3 
$16.95 

Dual lever squeeze paddle. Deluxe stralght key 
Use wtth HK 5 or any electron~c keyer. Heavy base, no need to attach to desk 
Heav base wlth non.sltp rubber feet. Velvet smooth actlon. 
Paddyes reverstble for wtde or close flnger spactng. 

MODEL HK-2 MODEL HK-4 
$19.95 $44.95 

Same as HK-1, less base for those . Combination HK.1 & HK-3 on 
who wish to incorporate in  their own Keyer. same base. 

Available from your local dealer or order direct. 

HAM RADIO CENTER, INC. 
8340-42 OLIVE BLVD. P. 0. BOX 28271 ST. LOUIS, MO. 63132 
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How You 
Can Convert L 
Your Rohn 
25G Tower to a 
FOLD-OVER 

CHANGE, ADJUST OR JUST 
PLAIN WORK ON YOUR 
ANTENNA AND NEVER LEAVE 
THE GROUND. 

If you have a Rohn 25G 
Tower, you can convert it to 
a Fold-over by simply using 
a conversion kit. Or, buy an 
inexpensive standard Rohn 
25G tower now and convert 
to a Fold-over later. 

Rohn Fold-overs allow you to 
work completely on the 
ground when installing or 
servicing antennas or rotors. 
This eliminates the fear of 
climbing and working at 
heights. Use the tower that 
reduces the need to climb. 
When you need to "get at" 
your antenna . . . just turn 
the handle and there it is. 
Rohn Fold-overs offer un- 
beatable utility. 

Yes! You can convert to a 
Fold-over. Check with your 
distributor for a kit now and 
keep your feet on the ground. 

AT ROHN YOU GET THE BEST 

(1 1.5x8cm) and mounts piggy-back on 
the EPA Micro-68 development com- 
puter. The TCC3 price is $129.00 in 
singles, completely assembled and 
tested. Delivery is  from stock. 

For additional information, write 
Electronic Product Associates, Inc., 
11 57 Vega Street, San Diego, California 
921 10; telephone (714) 276-891 1 or 
use check-off on page 142. 

IC Zener has 
one-ohm dynamic 
impedance 

National Semiconductor Corporation 
recently announced a new reference 
diode with a dynamic impedance two 
orders of magnitude less than that of 
discrete Zener diodes. The LM129 linear 
IC, 6.9-volt, reference diode operates 
over a 0.5 to 15mA current range, 
allowing it to replace a wide variety of 
discrete devices and improve circuit per- 
formance. An important feature of the 
LM129 is  that all operating character- 
istics of the reference are essentially 
independent of operating current. 

The heart of the linear integrated 
circuit is a new sub-surface-breakdown 
Zener that yields a very low noise and 
highly stable breakdown. Long-term 
stability is typically 20 ppm while noise 
is guaranteed to be less than 20 PV. 
Active circuitry around the Zener buf- 
fers external current changes to give a 
one-ohm dynamic impedance. 

According to Robert C. Dobkin, 
inventor of the LM129, this new IC 
Zener will greatly simplify bias circuitry 
needed to make a reference. Normally, a 
precision current source is needed to 
bias reference Zeners; however, with the 
LM129, only a single resistor is needed. 

The new reference is available in 
selected temperature coefficients from 
0.001 % to 0.01 % per degree C for use in 
a zero to 70 degree C, or -55 to 125 
degree C temperature range. The new IC 
is packaged in either a TO-46 hermetic 
transistor package or a plastic TO-92 
package. 

Pricing for the LM129AH (0.001% 
per degree C, -55 to 125 degree C) 
reference i s  $15.00 in quantities of one 
hundred, and the LM329DZ (0.01% per 
degree C, zero to 70 degree C) reference 
is $0.75. Delivery of both IC reference 

80 december 1976 More Details? CHECK-OFF Page 142 



0 From The Outstanding 

'ATE 

PEP 

VER 

6 - Digit Readout All Modes - SSB/CW/AM/FSK 160 thru 10 Meters W TX & RX 
Clarifier RF Feedback W 3 - Position AGC W Rejection Tuning (Tuneable IF Crystal 
Filter) Built-in DC Power Supply W Optional AC Power Supply & Speaker Unit with 12 or 24 Hr. 
Digital Clock . Noise Blanker . RF Speech Processor I Computer Type Plug-In Module 
Construction Size: 11 in. (w) x 5 in. (h) x 13Y2 in. (d) . Light Weight: 22 Ibs. 

The Model FT-3O1D is a precision-built, all solid-state, compact high performance transceiver of 
advanced design. All circuits are fully transistorized with ICs and FETs for reliability. A wide-band tuning 
system with preset pass band tuning combined with wide-band amplifier eliminates final amplifier tuning 
for band change. Also available as an option is an automatic CW identifier (programmable). 

Whether you judge it on price, performance or operational features, the FT-30 1 D comes out a winner! 

~Gi lab le  at: 22kmy dckLC-4 

512 Broadway, N. Y., N. Y. 10012 - Phone: 212-925-7000 - Telex: 12-7670 



M I C R O P R O C E S S O R S  A N Y O N E ?  
Here are those fabulous BUGBOOKS@ that everyone has been 

talking about. These are probably one of the best selling series of 
technical books we have ever handled. 

What are BUGBOOKS? Each book is an excellent text plus 
complimentary experiments designed to introduce you into the 
exciting new world of microcomputers. They start right at the be- 
ginning and give you everything you'll need to start designing your 
own interface systems. 

This is the first good microprocessor information featuring 
hardware and experiments. Hurry, Hurry, Hurry and get 'em while 
they're hot. 

BUGBOOKS I and II 
by Peter R. Rony, David G. Larsen, WB4HYJ 

Sold as a set these two books outline over 9 0  experiments designed to  teach 
the reader all he will need to  know about l T L  logic chips to  use them in 
conjunction with microprocessor systems. You'll learn about the basic con- 
cepts of digital electron~cs including gates, flip-flops, latches, buses, decoders. 
multiplexers, demultiplexers, LED displays, RAM'S. ROM's, and much. much 
more. 

Order 88.12 Only $17.00 per set 

BUGBOOK Ila 
by Peter R. Rony, David G. Larsen, WB4HYJ 

This volume will introduce you to  the fabulous UART chip - that all importarit 
interface between data terminals, etc.. and your microcomputer. I t  also covers 
current loops, and the RS 232C interface standard. Particularly recommended 
for any RTTY enthusiast. 

Order B B P A  Only $5.00 

BUGBOOK Ill 
by Peter R. Rony, David G. Larsen, WB4HYJ. Jonathan A. Titus 

Here is the book that puts i t  all together. Besides having much valuable text 
there are a series of experiments in  which the reaader completely explores the 
8080 chip pin by pin and introduces you to  the Mark 8 0  microcomputer, a 
unique easily interfaced system. I t  is recommended that you have the back- 
ground of the BUGBOOKS I & I I  before proceeding with BUGBOOK I l l .  

Order 8 8 . 3  Only $15.00 

THE 555 TIMER APPLICATIONS 
SOURCEBOOK WITH EXPERIMENTS 
by Howard M. Berlin 

The first book in a new series of texts and experimental manuals to  be issued 
by E & L Instruments, Inc. in cooperation with Larsen & Rony, authors of the 
famous Bugbooks. 
Since its inception, the 555 IC timer has been shown to  be popular and ver- 
satile. This book is the first of its kind and shows you what the 555 timer is 
and how t o  use it. Included are over 100 various design techniques, equations 
and graphs to  create "ready-to-go" timers, generators, power supplies, mea- 
surement and control circuits, party games, circuits for the home and auto- 
mobile, photography, music and Amateur Radio. In  addition, experiments are 
included t o  gain experience with the timer, demonstrating many features and 
applications, most of which can be constructed in a few minutes on one of 
the recommended breadboarding devices. 

Order 88.555 $6.95 

Order From 

HAM RADIO, Greenville, NH 03048 

diodes is f r o m  stock. For  additional 
information, including typical circuit  
applications and wir ing diagrams, wr i te  
Roy Twi t ty ,  National Semiconductor 
C o r p o r a t i o n ,  2 9 0 0  Semiconductor 
Drive, Santa Clara, California 95061; 
t e l e p h o n e  (408) 737-5287, o r  use 
check-off o n  page 142. 

B&K-precision issues 
new 40-page catalog 

A new 40-page catalog describing 
B&K-Precision test instruments has just 
been released. 

Among the new "cost effective" 
instruments i n  this catalog are a 3 0  MHz 
scope, a 15 MHz scope and a 5 MHz 
scope. A new low-cost 3-112 digi t  mul t i -  
meter is also being introduced for  the 
f i rst  t ime. Other devices described i n  the 
catalog include frequency counters, sig- 
nal generators, semiconductor and tran- 
sistor testers and numerous other test 
instruments. 

T h e  catalog is available wi thout  
charge b y  wr i t ing direct ly t o  Mr. Paul 
M a  n g  i o n  e, B& K-Precision, Dynascan 
C o r p o r a t i o n ,  6 4 6 0  W. Cor t land,  
Chicago, Il l inois 60635; telephone (312) 
889-9087, o r  use check-off o n  page 142. 

Touch-tone pad 
-. 

Touch-toners, i f  you've been looking 
fo r  a neat way t o  interface a touch-tone 
pad w i t h  your  two-meter rig, Trevor 
Industries may have just the device y o u  
need. The "Trevorface" has an adjust- 
able audio ou tpu t  level and, each t ime a 
tone bu t ton  is depressed, automatically 
keys your  transmitter for  any desired 
period o f  t ime u p  t o  several seconds. 
The printed-circuit board w i t h  compo- 
nents is small enough t o  f ind a home 
inside the enclosure o f  any b u t  the 
smallest hand-held r ig and measures 
only  318x1 X x 2  inches ( 1 0 x 3 2 ~ 5 1  mm).  
The design was developed nearly four 
years ago fo r  the TR-22 b y  W2EUP w h o  
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SEND CHECK or M.O. (20% FOR AIRMAIL) 

BANKAMERICARD OR M.C.# TEXAS RESIDENTS ADD 5% 

1 HY TOROID W T  
CORE COILS 

Low Ripple Output 
Heavy Duty 10 Ib. tnns foner  

KIT INCLUDES: 
Transformer 
Heatrink (drillad) 

INTRUSION DE- 

NOT ONLY IS THE PS-12 ABLE TO SUPPLY A 
CONTINUOUS 15 AMPS OF LOW RIPPLE, REGULATED 
DC VOLTAGE. BUT IT IS  ALSO VARIABLE FROM 3 t o  
30 VOLTS! USE I T  AS A BUILDING BLOCK FOR A $4995 
FANTASTIC BENCH SUPPLY. THE CHASSIS WORK IS $3.70 UP TO YOU - GO FANCY WITH METERS AND 
LIGHTS; OR G o  PLAIN WITH A METAL PLATE. postage. 
EITHER WAY WE GET YOU OUT WlTH A OUALITY 
KIT AT A SUPER LOW PRICE AND WE GUARANTEE 
YOUR SATISFACTION. 

MOUNTING BRACKET. CASE IS HEAVY GAUGE ALUM- 
INUM WlTH A BLACK WRINKLE FINISH TOP AND WHITE 

(ie: 3 times for 3 o'clock) 
Ouality Components & P.C. Boards 

+ 6 DIGIT LED 
. 4  READOUT 

+ TIMEBASE INCLUDED 

CASES ARE HEAVY GAUGE ALUMINUM WlTH 
BAKED WHITE FINISH & BLACK WRINKLE TOPS. CONTINUITY TESTER 

Code Practice Oscillator 
UNMARKED Continuity Checker 

Transistor, diode or LED checker 
Tone varies with resistance 
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QUALITY KENWOOD TRANSCEIVERS 
. . .  from KLAUS RADIO 

The TS-820 is the r ig that is the 
talk of the Ham Bands. Too many 
built.in features to list here. What 
a r ig and only $830.00 ppd. in  
U.S.A. Many accessories are also 
available to increase your oper- 
ating pleasure and station ver- 
satility. 

TS-700A 
2M TRANSCEIVER 

Guess which transceiver has made 
the Kenwood name near and dear 
to Amateur operators, probably 
more than any other piece of 
equipment? That's right. the TS- 
520. Reliability is  the name of 
this r ig  in  capital letters. 80 thru 
10 meters with many. many built. 
in  features for only $629.00 ppd. 
in  U.S.A. 

Super 2.meter operating capability 
is yours with this ultimate design. 
Operates al l  modes: SSB (upper 
& lower). FM. AM and CW. 4 MHz 
coverage (144 to 148 MHz). The 
combination of this unit's many 
exciting features with the quality 
& reliability that is inherent In 
Kenwood equipment is yours for 
only 5700.00 ppd. in U.S.A. 

, a-ac" 

80-10M TRANSCEIVER 

Send SASE NOW for detailed info on these systems as well as on many other fine 
lines. Or, better still, visit our store Monday thru Friday from 8:00 a.m. thru 5:00 p.m. 

The Amateurs at Klaus Radio are here to assist you in  the selection of the optimum 
unit to  fullfi l l your needs. 

8400 N. Pioneer Parkway, Peoria, IL 61  614  
Jim Plack WB9BGS - Phone 309-691 -4840 

made "GLB" famous, and a large num- 
ber of these tiny units have been used 
successfully by amateurs in the Buffalo, 
New York area for several years. Five 
simple attachments to B+, ground, PTT 
line, and audio make hook-up to almost 
any pad simple and fast, and the unit 
even includes a 10-volt Zener diode to 
eliminate alternator "whine." Priced at 
only $7.95 plus $.45 for postage and 
handling (New York State residents 
please add 7% sales tax), the "Trevor- 
face" fills a definite need. Want one? 
Write or call Gary Ketch at Trevor 
Industries, Inc., Box 102, Getzville, 
New York 14068; telephone (716) 
834-1 639, or use check-off on page 142. 

ham radio 
operating guide 

Most amateurs like to be known as 
good operators, and The American 
Radio Relay League has just introduced 
a new book that will help the newcomer 
and brush up the old timer's operating 
habits. The ARRL Ham Radio Opera- 
ting Guide i s  an easy-to-read manual for 
introducing the reader to the many and 
varied operating practices that exist 
throughout amateur radio. 

The book is written by experts in 
each of the fields covered and answers 
questions faced by beginners in any 
phase of ham radio: What's the best 
Novice daytime DX band? What crystal 
frequencies should you order for your 
new fm transceiver? In the 75-meter 
phone band, where are Australian sta- 
tions most likely to be found? When 
will an amateur satellite be in range of 
your station? What i s  the WAJA award? 
How long should you make each trans- 
mission when trying to call another sta- 
tion by meteor scatter? 

The guide contains ten chapters: 
Getting Started, Message Handling, Con- 
tests, DX, Awards, Repeaters, Flea 
Power, Communicating Visually, 
VHFIUHF, Searching for New Hori- 
zons, Oscar. 

The manual contains 128 pages and 
measures 8-114 by 11 inches. Price: 
$4.00 in the United States and i t s  pos- 
sessions and $4.50 elsewhere. Order 
your copy today from Ham Radio 
Books, Greenville, New Hampshire 
03048. 
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Vhf engineering 
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT 

h I 
RX28C . . 

RXSOC Kit . 

RX144C Kit . 
RX144C WIT. 

RX220CKil . 

RX220C WIT 

RX432C Kit . 
RXCI' . . 

28-35 MHz I'M receiver wtth 2 
pole 10.7 MHz crystal filter . . 59.95 

RECEIVERS 
30-60 MHz rcvr u.12 pole 10.7 
MHz crystal filter . . . . .  59.95 
140-1 70 MHz rcvr wI2 pole 

. . . .  10.7 MHz crystal filter 69.95 
same as above - factory wired 
and tested . . . . .  114.95 
2 10-240 MHz rcvr wi2 pole 

. . . .  10.7 MHz crystal filter 69.95 
same as above - factory wired 

. . . . . . . . .  and tested 1 14.95 -. . - . - - . - 

432 MHz rcvr w12 pole 10.7 
. . . .  MHz crystal filter 79.95 

accessory filter for above receiver 
kits gives 70 dB adjacent channel 
reicction . . . . . . . .  8.50 

RF28 Kit . I 0  meter RF front end 10.7 MHz 
output . 12.50 

RF50 Kit . 6 meter ~ 1 :  frbnt'end 10.7 MH; 
. . . . . . . .  output 12.50 

RF144D Kit . 2 meter RP front end 10.7 MHz 
output . 17.50 

RF220D Kit . 220 MHz R F  front end i0.7 M H Z  
output . 17.50 

RF432 Kit . 432 M H Z  RP front end i 0 . j  M H Z  
output . 27.50 

11: 10.71: Kit . 10.7 M H ~ I P  module'includes 2 
pole crystal filter . , . . 27.50 

FM455 Kit . 455 KHz ll: stage plus i~ 
. . . . . .  detector 17.50 

. . .  . .  AS2 Kit audio and squelch board 15.00 

TX144B Kit . transmitter exciter - I watt - TRANSMITTERS 
2 meters . . . . . . .  .$ 29.95 TX432B Kit. . transmitter exciter 432 MHz . . 39.95 

TX144B WIT.. same as above factory wired TX432B WIT . same as above - factory w~red 
. . . . . .  . . . . . . .  and tested 49.95 and tested 59.95 

TX220B Kit . . transmitter exciter - 1 watt TX150 Kit . . 300 milliwatt, compiete 2 
220 MH7. . . . . . . . .  29.95 ~ i i ~ l e r  transmitter. . . . .  TX220B W/I'. . w ~ n e  as above - factory wired less crystal and mikc 19.95 

. . . . . . .  and tested 49.95 

PA25OlH Kit . 2 meter power amp - kit 1 w in POWER AMPLIFIERS 
- 25w out with solid state switch- 
ing, case. connectors 59.95 PAL44125 Kit . similar to PA144115 kit except . . . .  

PA2501H WIT. same asabove - factory wired 25w out . . 49.95 

and tested 74.95 PA220115 Kit .  similar to ~ ~ i 4 4 ) 1 5 ' f o r ' 2 2 0  M H ~  39.95 . . . . . .  
PA4010H Ki t .  2 meter power amp - low in - PA432110 Kit . power amp - similar to  PA144115 

. . .  
40w out - relay switching 59.95 except 10wand 432 MHz 49.95 . . .  

PA4010H WIT. same as above - factory wired 
and tested 74.95 

- 
PA140110 . IOw in - I40w out - 2 meter 

amp - factory wired and tested . 179.95 . . . . . . .  PA140/30 . 30w in - 140w out - 2 meter 
PA 144115 Kit . 2 meter power amp - I w in - 

15w out - less wse. connectors 
amp - factory wired and tested . 159.95 

. . . . . .  and switching 39.95 

PSlSC Kit . 15 amp - 12 volt regulated 
power supply w/case. wlfold-back 

POWER SUPPLIES 
O.V.P. . .  adds over voltage protection to 

current limiting and overvoltage your power supplies. IS VDC max 9.95 
protection . . . . . . .  79.95 PS3A Kit . . I2 volt - power supply regulator 

PSISC WIT . same as above - factory wired card with fold back current . . . . . . . .  and tested . . . . . . .  94.95 limiting 8.95 
PS25C Kit . 25 amp - 12 volt regulated PS3012 . . new conimercial duty 30 amp 

power supply wlwse, wlfold-back 12 VDC regulated power supply 
current limiting and overvoltage wlwsc. wjloldback current limit- 
protection . . . . .  129.95 ing and over voltagc protection 

. . . . .  PS2SC WIT . same as above - factory wired wired and tested 239.95 
and tested . . . . . . .  149.95 

. . . .  RPT28 Kit . repeater - I 0  meter TBA REPEATERS RPTl44 . . repeater - 15 watt - 2 meter - 
RPT28 . . repeater - LO meter. wired & factory wired and tested . . .  695.95 

tested. . . . . . . . .  TBA RPT220 . . repeater - 15 watt - 220 MHz - . . . . .  RPTSO Kit . repeater - 6 meter TBA factory wired and tested . . .  695.95 
RPTSO . . repeater - 6 meter, wired & tested TBA RPT432 . . repeater - I 0  watt - 432 MHz - 
RPT144 Kit . repeater - 2 meter - 15w - factory wired nnd tested . . .  749.95 

. . . .  complete (less crystals) 465.95 DPLXl44 . 2 rneter, 600 KHz spaced duplexer. 
RPT220 Kit . repeater - 220 MHz - 15w - wued and tuned to frequency . . 399.95 

. . .  complete (less crystals) 465.95 DPLX220 . 220 MHz doplexer, wirrd and 
RPT432 Kit . repeater - 10 watt - 432 h i ~ z  tuned to frequency . . . . .  399.95 

. . . . . .  (less crystals) 515.95 

TRX 144 Kit . case and all components to build 
15 watt I 0  channel swnning 2 

TRANSCEIVERS OTHER PRODUCTS BY VHF ENGINEERING 

. . . .  I 
meter transceiver (less mike and 
crystals) . 219.95 

TRX 220 Kit .  same as above excep; for 220 M H ~  219.95 
TRX 432 Kit . same as above except 10 watt and 

. . . . . . . . . .  432MH7. 254.! 

I 
.- 

SYNTHESIZERS 
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meter transceiver (less mike and 
crystals) . . . .  . 219.95 

TRX 220 Kit .  same as above excep; for 220 M H ~  219.95 
TRX 432 Kit . same as above except 10 watt and 

. . . . . . . . . .  432MH7. 254.95 

SYNTHESIZERS 
SYN I1 Kit . 2 meter synthesizer. transmit offsets 

proerammable from 100 KHz - 10 

""-cj@ii MHz, (Mars offsets with optional 
adapters) 169.95 . . . . . . . .  

SYN II . . same as above. wired and tested 239.95 _..#I 

. WALKIE TALKIES 
HT 144B Kit. 2 meter, 2w. 4 channel. hand 

held receiver with crystals for 
. . . . .  146.52 simplex 129.95 ''% NlCAD . . battery pack, I2 V D C , ~ ~  amp . . 29.95 

NlCAD . .  battery charger . . . . .  5.95 
Rubber Duck . 2 meter. with male BNC con- 

nector . . . . . . . .  8.95 

CDI Kit . . 10 channel receive xtal deck 
. . . .  w/ diode switching 6.95 

CD2 Kit . . 10 channel xmit deck wlswitch 
. . . . . .  and trimmers 14.95 

CD-3 Kit . . UHF version of CD-1 deck. needed 
for 432 multi-channel operations . 12.95 

COR2 Kit . complete COR with 3 second and 
. . . . . .  3 minute timers 19.95 

for R x  with prlorily. 19.95 
SC3 Kit . . 10 channel auto-scan adapter 

. . . .  
Crystals . . we stock most repeater and sim- 

plex pairs from 146.0-147.0 (each) 5.00 
CWlD Kit . 159 blt, field programmable. code 

identifier with bull!-in squelch tail 
and ll) timers . . . . . .  39.95 

. . .  

. . .  . 
W I D  wired and tested. not programmed 54.95 
CWlD wired and tested. programmed 59.95 
Microphone . 2.000 ohm dynamic mike with 

. . . .  P.T.T. and cod cord 9.95 

CD-3 Kit . . UHF verslon of CD-1 deck. needed 
for 432 multi-chmnel opentlons . 12.95 

VHF ENGINEERING 
DIVISION OF RRO WNIA N ELECTRONICS CORP. 

320 WATER ST. / BINCHAMTON, N.Y. 13901 / Phone 607-723-9574 

1 



Ham Radio's guide to help you find your local f i  
Alabama Florida Maryland - 

COMM CENTER, INC. 
9624 FT. MEADE ROAD 
LAUREL PLAZA RT. 198 
LAUREL, MD 20810 
301 -792-0600 
New & Used Amateur Equipment. 
All Inquiries Invited. 

LONG'S ELECTRONICS 
3521 TENTH AVE. NORTH 
BIRMINGHAM, AL 35234 
800-633-3410 
Call us Toll Free to  place your order 

GRlCE ELECTRONICS 
320 EAST GREGORY 
PENSACOLA, FL 32502 
904-434-2481 
Gulf Coast dealer for Atlas, Drake, 
Icom, Kenwood. 

California 
lllinois Massachusetts 

TUFTS RADlO ELECTRONICS 
386 MAIN STREET 
MEDFORD, MA 02155 
61  7-395-8280 
New England's friendliest 
ham store. 

COMMTECH ENTERPRISES 
13754 VICTORY BLVD. 
VAN NUYS, CA 91401 
213-988-2212 
Headquarters for Yaesu, Kenwood. 
Drake, Icom, Collins, Atlas. 

ERICKSON COMMUNICATIONS, INC. 
5935 NORTH MILWAUKEE AVE. 
CHICAGO, IL  60646 
312-631-5181 
Headquarters for all your Amateur 
Radio needs. 

HAM RADlO OUTLET 
999 HOWARD AVENUE 
BURLINGAME, CA 94010 
415-342-5757 
Northern California's largest 
new and used ham inventory. 

Michigan KLAUS RADIO, INC. 
8400 NORTH PIONEER PARKWAY 
PEORIA, IL  61614 
309-69 1-4840 
Let us quote your Amateur needs. 

AUDIOLAND 
36633 SOUTH GRATIOT 
MT. CLEMENS, MI 48043 
313-791-1400 
All major brands, newlused 
equipment & accessories. SPECTRONICS, INC. 

1009 GARFIELD STREET 
OAK PARK, IL  60304 
3 1  2.848-6777 
Chicagoland's Amateur Radio 
leader. 

HENRY RADlO 
931 N. EUCLID AVE. 
ANAHEIM, CA 92801 
714-772-9200 
The world's largest distributor of 
Amateur Radio equipment. 

327 E. HOOVER 
ANN ARBOR, MI 48104 
313-668-8696 or 668-8262 
We still sell Ham parts! 

HENRY RADlO CO., INC. 
11240 W. OLYMPIC BLVD. 
LOS ANGELES, CA 90064 
213-477-6701 
The world's largest distributor of 
Amateur Radio equipment 

Indiana 1203 WEST 14  MILE ROAD 
CLAWSON, MI 48017 
313-435-5660 
10001 Chalmers, Detroit, MI 
48213, 313-371-9050. 

HOOSIER ELECTRONICS 
P. 0. BOX 2001 
TERRE HAUTE, IN 47802 
812-238-1456 
Ham Headquarters of the Midwest. 
Store in Meadow Shopping Center. M-TRON 

2811 TELEGRAPH AVENUE 
OAKLAND, CA 94609 
415-763-6262 
We service what we sell. 

Minnesota 
ELECTRONIC CENTER, INC. 
127 THIRD AVENUE NORTH 
MINNEAPOLIS, MN 55401 
612-371-5240 
ECI is still your best buy. 

Kansas 

QUEMENT ELECTRONICS 
1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 
Serving the world's Radio Amateurs 
since 1933. 

ASSOCIATED RADlO 
8012 CONSER P.O.B. 4327 
OVERLAND PARK, KS 66204 
913-381-5901 
Amateur Radio's Top Dealer. 
Buy - Sel! - Trade. 

Missouri 
HAM RADlO CENTER, INC. 
8342 OLIVE BLVD. 
P. 0. BOX 28271 
ST. LOUIS, MO 63132 
800-325-3636 
Call toll free. Colorado Kentucky 

C W ELECTRONIC SALES CO. 
1401 BLAKE ST. 
DENVER, CO 80202 
303-573-1386 
Rocky Mountain area's complete 
ham radio distributor. 

COHOON AMATEUR SUPPLY 
HIGHWAY 475 
TRENTON, KY 42286 
502-886-4535 
Ten-Tec dealer - Call 24 hours 
for best deal 

MIDCOM ELECTRONICS, INC. 
2506 SO. BRENTWOOD BLVD. 
ST. LOUIS, MO 63144 
314-961 -9990 
At Midcom you can try before you 
buy! 
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Arna teur Radio Dealer 

New Hampshire Ohio South Dakota 
BURGHARDT AMATEUR CENTER 
124 FIRST AVE. N.W. P.O. BOX 73 
WATERTOWN, SD 57201 
605-886-7314 
America's most reliable Amateur 
Radio Dealer - Nationwide! 

UNIVERSAL SERVICE 
114 N. THIRD STREET 
COLUMBUS, OH 43215 
614-221-2335 
Give U.S. a try when ready to buy. 

EVANS RADIO, INC. 
BOX 893, RT. 3A  BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
lcom & Yaesu dealer. 
We service what we sell. 

Texas Oklahoma 
ALTEC COMMUNICATIONS 
1800 S. GREEN STREET 
LONGVIEW, TX 75601 
214-757-2831 
Specializing in ham equipment for 
the Ark-La-Tex. 

RADIO STORE, INC. 
2102 SOUTHWEST 59th ST. 
(AT 59th & S. PENNSYLVANIA) 
OKLAHOMA CITY, OK 73119 
405-682-2929 
New and used equipment - 
p3rts and supply. 

New Jersey 

ATKINSON & SMITH, INC. 
17  LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55". 

HARDIN ELECTRONICS 
5635 E. ROSEDALE 
FT. WORTH, TX 76112 
817-461-9761 
You bet Ft. Worth has a ham store! 

Oregon TECO ELECTRONICS SUPER STORE 
1717 S. JUPITER ROAD 
GARLAND, TX 75040 
800-527-4642 
Call Toll Free for Service Todayl 

OREGON HAM SALES 
409 WEST FIRST AVENUE 
ALBANY, OR 97321 
503-926-459 1 
Yaesu dealer for the Northwest. 

New York 

ADIRONDACK RADIO SUPPLY, INC. 
185 W. MAlN STREET 
AMSTERDAM, NY 12010 
518-842-8350 
Yaesu dealer for the Northeast. 

Virginia 
ARCADE ELECTRONICS 
7048 COLUMBIA PIKE 
ANNANDALE, VA 22003 
703-256-4610 
Serving Maryland, D.C., and Virginia 
area since 1962. 

Pennsylvania 

ARTCO ELECTRONICS 
302 WYOMING AVE. 
KINGSTON, PA 18704 
7 17-288-8585 
The largest variety of crystals 
in N. E. Penn. 

CFP COMMUNICATIONS 
211 NORTH MAlN STREET 
HORSEHEADS, NY 14845 
607-739-0187 
Jim Beckett, WA2KTJ, Manager 
Dave Flinn, W2CFP, Owner 

- ~ 

Washington 
ELECTRONIC EXCHANGE 
136 N. MAlN STREET 
SOUDERTON, PA 18964 
215-723-1200 
New & Used Amateur Radio 
sales and service. 

AMATEUR RADIO SUPPLY CO. 
6213 13TH AVE. SO. 
SEATTLE. WA 98108 
206-767-3222 
Amateur center of the 
Northwest. 

- - 

GRAND CENTRAL RADIO 
124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 
Drake, Atlas, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 

"HAM" BUERGER, INC. 
68 N. YORK ROAD 
WILLOW GROVE, PA 19090 
21  5.659-5900 
Communications specialists. 
Sales and service. 

Wisconsin 
AMATEUR 

ELECTRONIC SUPPLY, INC. 
4828 WEST FOND du LAC AVENUE 
MILWAUKEE. WI 53216 
414-442-4200 
Open Mon & Fri 9-9, Tues, Wed, 
Thurs, 9-5:30, Sat, 9-3. 

HARRISON 
"HAM HEADQUARTERS, USA" 
ROUTE 110 & SMITH STREET 
FARMINGDALE. L. I., N. Y. 11735 
5 16-293-7990 
Since 1925 . . . Service, Satisfaction, 
Savings. Try Us! 

HAMTRONICS, INC. 
4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 
Same location for 25 years. 
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I Apollo Products-Little Giant Trans Systems Tuner Kit - $122.50 1 
I Designed and engineered after "Apollo" - "Little Giant" 2500X-2, for an "engineered 

performance" Trans Systems Tuner and Adaptations of the Lew McCoy Transmatch, with 
power handling at the KW plus level! I 

Kit includes: 
1 200 pfd wide.spaced variable 
wllh #solantale Insulation rated 
3.000 volts 
1 200 pfd dual section parallel 
condenser isolanllted 
2 f~nger-grip potnter knobs 2" 
doam. whvle indented 
1 pvc lnsulaled shafl couplings 
!'. to % 
3 50.239 coax chassis connectors. 
Tunes 52 ohm or 52.300.600. or 
random wires 

1 heavy ~nductance for 10.15.20- 
40.80 meters 
6 avc stand.offs. 4 for condensers 
an> 2 for ~nduclance 
1 H D  swltch for band catch~ng 10 
lhru 80 meter Coverale 
1 pkg 12 gauge t~nned-round ware 
Cabonet dncluded - Apollo "Sha 
dow Boxes" M Kot nncludes sche 
matdc Recommend parts layout 
INFO NOTE '377 OHM and "600 
OHM Open wire spaced ladder 
line'' alr dtalcctrtc 
" 5 3  r wtre dtarrt. "84 r wire dlam. 
nnfo only - nut supplied. 

I Apollo Products, Box 245, Vaughnsville, Ohio 45893 419-646-3495 
S u b s ~ d l a r y  "L~tt le G l a n t  Antenna Labs" I 

INTRODUCING THE 

ALL MODE LINEAR 
AMPLIFIER FOR 2 METERS 

SPECIALTY COMMUNICATIONS 
SYSTEMS MODEL 2M10-70L 
SCS's AMPS ARE BUILT FOR 
ALL MODES OF OPERATION! 
Want more power on FM? You've got 
it with the SM10-70L. Want more 
power on SSB? Just flip the switch 
on the 2M10-70L and you've got it. 

A TRUE 70 WATT P.E.P. OUTPUT 
with 10 watts input. 
WITH LOWER INPUT POWER, THE 
2M10-70L GIVES APPROXIMATELY 
A 10 dB GAIN. 

SCS's ALL MODE LINEAR AMPS 
ARE FULL CAPACITY PRODUCTS! 
Not economy lines. The Model 2M10- 
70L is the finest linear amplifier for 
2 meters that can be purchased. 

Al l  so l id  state-microstr ip l ine 
design. 
Broadband-requires no  tuning 
across band. 
Variable T-R delay for SSB/CW 
operation. 
Full VSWR and reverse voltage 
protection. 
Under 1 dB insertion loss in receive 
or bypass mode. 
Harmonics levels typically -40 dB 
or better. 
Measuresonly 7.1 ~ 1 0 . 2  x 16.5 cm. 
Wt. 1 kg. 
One year warranty on entire unit. 

Components are of the highest 
quality. $1 39?5 

If not available at your dealer, tell him to get up to date, and call the SCS factory 
for name of your nearest SCS dealer. 

SPECIALTY 
COMMUNICATIONS SYSTEMS, INC. I 

appliance noise filter 

Cornell-Dubilier has announced a 
new and efficient filter, the CBBS-1, for 
electrical interference produced by hot 
combs, blenders, electric shavers and 
similar appliances. Simply plug the Cor- 
nell-Dubilier CBBS-1 into the wall sock- 
et and then plug the noisy appliance 
into the CBBS-1. All annoying electrical 
noise which hampers radio and TV 
reception is removed. The unit is light- 
weight, highly reliable, (handles 5 
amperes), and is built to resist the 
effects of heavy household usage. 

For additional information, contact 
William Carlson, Cornell-Dubilier, 150 
Avenue L, Newark, New Jersey 07101, 
or use check-off on page 142. 

new repeater 
time-out timer 

A new integrated circuit timer for 
repeater t ime -ou t  use has been 
announced by ~ imeki t .@ All circuitry 
of Timekit's Model TG970 time-out 
timer is on a printed-circuit board 
m e a s u r i n g  o n l y  1 x 2  i n c h e s  
(25.4x50.8mm) that should f i t  inside 
most transceiver enclosures. External 

8160 Miramar Road. San Diego. CA 92126 Louis N. Anciaux WBGNMT 
-- 
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1976 HAS BEEN A GOOD YEAR FOR BOTH HAM RADIO AND SPECTRONICS. WE WOULD LlKE TO THANK YOU 
ALL FOR YOUR SUPPORT. RATHER THAN USING A WHOLE PAGE OF PICTURES OF OUR STAFF AND SYM- 
BOLS OF THE HOLIDAYS WE THOUGHT YOU WOULD LlKE A CHANCE AT BEING YOUR OWN SANTA AT 
DOWN TO EARTH PRICES. SO HERE GOES THE LIST OF GOODIES THAT WE PROMISED YOU LAST MONTH. 

MOBILES 
T43GGV. . . WB . . w/accs 

STRIPS 
$48.00 HI Band "G" Trans $7.00 Motrac houslngs $5.00 

T43GGV. . . NB . . w/accs 54.00 Hi Band "G" Recvrs 20.00 RR Motrac houslngs 7.00 
T43GGV. . . WB . . no accs 35.00 Hi Band "H" Rcvrs, Solid State, Cable for 15" MOT 7.00 
T43GGV. . . NB . . no accs 39.00 12vdc 49.00 Motrac "H" audlo bds 3.00 
T41GGV. . . WB . . w/accs 45.00 HI Band "H" Trans 19.00 4 pln ovens for GGV 1 .OO 
T41GGV.. . NB . . w/accs 49.00 Hi Band "A" Trans 10.00 Multl tone head for TRAC 7.00 
T41GGV. . . WB . . no accs 35.00 Lo Band "G" Rcvrs 20.00 Solld State Terminatton panel 
T41GGV. . . NB . . no accs 39.00 Lo Band "G" Trans 10.00 for remote 15.00 
T51GGV.. . WB . . w/accs 45.00 Lo Band "A" Rcvr 17.00 Pulsar RX/TX Audlo Bd wlth 
T51GGV.. . NB . . w/accs 45.00 Lo Band " A  Trans 10.00 2805 notch f~lter 5.00 
T51GGV. . . less accs 35.00 UHF "B", 2F, Tone, NB 15.00 PTT Handsets (Turquoise) 5.00 
T51AGD . . . less accs 29.00 HI Band 1.4W SS Trans 30.00 PT400 D cell packs 7.00 
D33CMT. . . w/accs 149.00 UHF5WAmp for HT220 7.00 NPN6012 AC Sup. for 23BAC 
R43HHT. . . RR Trac, less accs. 79.00 AC Supply for 80D 25.00 series portables 25.00 
CMUA6. . . Super Carfone, less T Supply for GGV 10.00 HT220 Moblle rapld chargers 

Accs, w/tone 149.00 for omni 75.00 
NOTE: Accs consist of Control Head, Dayton blowers SQ cage 10.00 

cable and housing Bud Boxes fit R390 Rcvr 15.00 
Hartman Secall enc/dec 15.00 
Video Tape, hr. spools 8.00 

CHANNEL ELEMENTS 
1081, cool blue 

UPRIGHT CABINETS 
1083, cool blue 
8968A, p~ggy back 9.00 

CHART RECORDERS HT200 HOUSINGS 

trols. Unused, less back covers 

VOICE COMMANDERS 

HAVE A HAPPY & SAFE HOLIDAY SEASON. WE HOPE TO MEET YOU AT SAROC . . . IF YOU 
WON'T BE THERE SEND FOR YOUR FREE COPY OF OUR BUYERS GUIDE AND SHOP WITH CONFI- 
DENCE FROM YOUR OWN HOME. 

SPECTRONICS, INC. HOURS 
1009 GARFIELD 

STORE HOURS: 
Mon-Thurs 9:30-6:00. Fri. 9:30-8:00 

OAK PARK, IL. 60304 Sat. 9:30-3:00. Closed Sun. 6 Holidays. 

312-848-6777 
TELEX 72:8310 - 4ll#k! 
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Handymen! Hobbyists! I@', 
DO-IT-YOURSELFERS! Q ' 
Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing - a radio. TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. -Save money - repair it yourself. Soldering 
with Kester is a simple, inexpensive way lo  permanently join two metals. 
When you Solder go "First Class" - use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified". 

Ltj KESTER SOLDER 
L Litton 4 2 0 1  WRIGHTWOOD AVENUEICHICAGO,  I L L I N O I S  6 0 6 3 9  

(the outsidelooks nice) 
C U T  
IT'S WHAT'S INSIDE THAT COUNTS 

Regulated 5 Voll Power Supply 

Industrial Grade 
Transformer Guaranteed 
lor the Llle 01 the 

Hlgh Stablllly 10 MHz 
TCXO t 2ppm ( t .WOZ%) 
Plug-in Module. 

Rugged Anodhed 
Aluminum Cabinel 

Separate Input lor D 50 MHz 

DAVIS FREQUENCY COUNTER 
500 MHz +.0002°/0 ACCURACY 

UNBEATABLY LOW COST 

500 MHz Kit . . . . . . . . . . . . . . . . . $249.95 Instruction and Calibrating Manual . $3.00 
Kits include all parts, drilled and (refundable with purchase) 
plated PC boards, cabinet, switches; 500 MHZ Factory Assembled . . . $349.95 
hardware and a complete instruction 
manual with calibrating ~nstructions. Factory assembled units are tested and 
Al l  parts are guaranteed for 90 days. calibrated to specifications, and are 
Factory service available for $25. guaranteed for 1 year. 

DAVIS ELECTRONICS 
D e ~ t .  F. 636 Sheridan Drive. Tonawanda. New York 14150 

connections t o  the TG970 are 1 3  volts 
dc, PTT, ground and output.  

W h e n  the microphone but ton is 
pressed (or when the COR is energized) 
a t iming cycle continuously variable 
f r o m  1 0  seconds t o  3 0  minutes is acti- 
vated. A t  the conclusion o f  the cycle, 
that  is, a t  time-out, the TG970 produces 
a 13-volt, 2 H z  pulse train which can be 
used t o  flash an LED, activate a beeper 
o r  excite a T imeki t  Model T G 3  oscilla- 
t o r  designed for attachment t o  the 
TG970 board. The oscillator w i l l  pulse 
an external speaker at  2 H z  w i t h  a 1000  
Hz note. Timer reset is immediate w i t h  
n o  false triggering, and is immune t o  rf .  

The TG970 is priced a t  $7.95 wired 
and tested, o r  $6.50 i n  k i t  form. The 
T G 3  is priced at  $4.50 wired and tested, 
o r  $4.00 i n  a ki t .  

F o r  additional information, wr i te  
Timekit ,  23715 Mercantile Road, Cleve- 
land, Ohio 44122; telephone (216) 
464-3820, o r  use check-off o n  page 142. 

1 solderless coaxial 
connector 

The Bunker Ramo R F  Division has 
introduced a PL-259-type Amphenol 
connector that provides instant and 
s i m p l e  t e r m i n a t i o n  o f  RG-58A lU 
coaxial cable wi thout  solder, special 
t o o l s ,  o r  adap te rs .  D e s i g n a t e d  
Amphenol 85-58FCP ( for  f ield c r imp 
plug), the new, reusable connector has 
application i n  b o t h  f ixed and mobi le 
stations wherever coaxial cable termina- 
t i on  must be made. 

T o  complete a termination, the user 
simply strips the coaxial cable and 
pushed the connector parts onto the 
center conductor and braid. The contact 
is squeezed at the t i p  t o  secure the cen- 
ter conductor; but, i f  reuse is desired, 
the contact can be soldered. N o  braid 
soldering, braid combing, special cr imp- 
ing tools, o r  special adapters are needed. 
The result is a fail-safe, fast terminat ion 
that eliminates faulty interconnections. 
Another advantage o f  the solderless 
terminat ion is the absence o f  over- 
heating during assembly and consequent 
d a m a g e  t o  t h e  c a b l e  itself. The 
Amphenol 83-58FCP offers perform- 
ance equal t o  that provided b y  standard 
Amphenol 83-1 SP-type u h f  connectors, 
and at the same price. 

A t  the heart o f  the solderless con- 
necting mechanism is a body assembly 
featuring a hol low barrel w i th  a barbed 
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Like map 

couneer become 

I< absolutely 
N~th contlnuz 
quencles - ,  
111 I 

IC, Hulm's D I~ I -D~a l  Adap~~r  IUIIIJ UII) 

freq~enc~counter Into a accurate dlg 
d~splayl Inexpens~velyl\ il dtsplay of t 
transm~t and receive Ira as fast as yo1 
turn your transceiver dl2 

WIM the D I ~ I - D ~ a l  Adaptor your counter easlly 
adapts to Yaesu. Tempo. Drake C L~ne. Coll~ns. $45 
Kenwwdandothertransce~vers (Tell us whlch othe~ 
brand you have We II tell you 11 the adaptor fits ) ., Operat~on requlres only a connecting cable to the 
transelver VFO plug Translates VFO output to 2 
through 2 5 mHz No Internal connect~on or mod~h- 
cat~ons necessary1 Complete lnstruct~ons Included 

No frequency counter? Get both the D I ~ I - D ~ a l  
Adaptor and a frequency counter from Hufm We 
have counters startlng as low as $45 

Quick! C Order yours today! Nam - 
piease rLsh me: 
DI~I-Dtal Ada~tor 

Address - 

GI-DIAL ADAPI 

3.95 assern bled 

~ ~- - - - 

Check ormoney ord6, ..rG.ua=u. 

Complete data on Hufm Box 357, Dept. 70, - frequency counters Provo, Utah 84601 80113758566 - 
JUST IN TIME FOR CHRISTMAS 

TWO-METER SENSITIVE DUAL GATED MOSFET - PRE-ANP 

Hidl SIN Katio " EASY TO INSTALL! 
small & Conlpact Brlt1g.r ln those weak signals. 

Works on 12 volts 
D.C. and can be 
mounted inside 
tratisceiver 

HW-202 SCANNER ELECTRONIC KEYER 

Assembled 

$29.95 Assembled 
'43 $12.97 
-A) Kit $29.95 Assembled 

(ALL PRICES POSTPAID IN U.S.) 

T SANDLIN ELECTRONICS ENGINEERING 
P. 0. Box 909 Jackson, Tennessee 38301 

(Tennessee Residents Add Sales Tax) 

end. After the cable is  stripped, the 
slotted outer ferrule and coupling nut 
are slid onto the cable. Then the body 
assembly is pushed onto the cable 
dielectric but under the braid. The 
coupling nut is then slid over the body 
assembly, and the outer ferrule is 
pushed forward until i t traps the cable 
braid against the rear flange of the body 
assembly. The ferrule then seats auto- 
ma tically. The resulting termination 
passed a 35-pound pull test. 

For additional information about 
Am phenol 83-58FCP solderless con- 
nectors, contact Bunker Ramo RF 
Division, 33 East Franklin Street, Dan- 
bury, Connecticut 06810, or usecheck- 
off  on page 142. 

Bird Wattcher 
monitors rf power 

Bird Electronic Corporation recently 
announced its new Series 3162 rf power 
monitorlalarm ~ a t t c h e r , ~  designed to 
warn of rf power drop-off below a set 
level to conform with FCC part 21.107 
requirements. This fast-acting (50 milli- 
second) unit can be used, for example, 
at a mobile terminal site to measure 
forward power, reflected power (with a 
momentary-contact front-panel switch), 
and to obtain VSWR and optimum 
system data during routine mainte- 
nance. It is then left in the line to feed 
back a signal in response to the trans- 
mitter being keyed, indicating whether 
it is on the air and with sufficient 
power. 

The series 3162 is available for opera- 
tion a t  all telephone company commu- 
nications frequencies and power levels; 
for example, 2-512 MHz and 1-500 
watts. I t  is available in either a 12-volt 
dc model or a 117-volt ac model. A 
typical 12-volt model is priced at 
$595.00. 

For additional information, write 
B i rd Electronic Corporation, 30303 
Aurora Road, Cleveland (Solon), Ohio 
44139; telephone (216) 248-1 200, or 
use check-off on page 142. 
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Here's some of the proof. . . 
K4EME - This is  my second TRITON IV. They are excellent xceivers! WA8ICK - Luv it. Dynamite! W9NXU - I am very thri l led with this unit, i t  is  great. 
I t h ~ n k  you have scooped the field. WAOAYA - I like CW and fu l l  break-in. (Beaut~fu l )  KJTFU - I love the unit. WAJVEZ - Rig is  just great. Combined with 
your service makes a super transceiver. WNOSED - Beautiful r a d ~ o  t o  use. Magnificent CW fi l ter! Just a pure joy. WBllT - I have had my TRITON IV for 
two months and am delighted with it. YNlMBV - It is  a very nice rig. WJCTX - New features very welcome. WOBYC - Bought one of the f i rs t  TRITON 
I I ,  l ike i t  so well I updated i t  with a TRITON IV. W2TBK - I t  is  absolutely fantastic. WBOOPl - I am pleased wtth the rig. WAJGJA - Very-very-very 
nice. Good audio quality. W5ZBC - The most outstanding r i g  I have ever used. KBCJP - Excellent rig, Good filters. W7BKK -Very happy. . . gett ing excellent qual- 
i t y  reports. W2CET - Power-signal reports good. WB2UEH - I like the compactness and appearance. VEJIBK - An excellent r i g  with superlor receiving quality. 
K4IVM - I think i t  is tops. WA4LOC - I've become so used t o  dip, peak and adjust, this TRITON is a beautiful new experience. KLIIHW - Easy to set 
up-works great. 1141x0 - Seems to be very FB rig. WA7KHE - Fantast~c performance. Thanks for a f ine rig. WB4BPC - No problems-fine rig. VEIBZ - 
Good work. WQHPT - Receiver better than expected, CW break-in is  super. WOAP - Tremendous transceiver. I apprec~ate your engineering. WA2ZRO - Won- 
derful. KOSFV - Real nice rig. You thought of almost every feature and bui l t  i t  in. Kg909 - Beautiful. WBOJI9 - Beautiful radio; however, your ads do not 
do justice to the radio. WNSSOH - Very sophisticated-Easiest tuning r i g  ever. Very glad I bought it. KJOJV - Very impressed. W4LZP - Very good results. 
Put out 100 watts as good as 300 watt rigs. WA4DQY - I think the TRITON IV is great. WGPXN - Apprecrate fu l l  CW break-in. WOlNH - Enjoy l ight  weight. 
VEJCYK - I am extremely pleased with the c la r~ ty  of receiver and after put t ing r i g  on the alr, recelved unsolicited compliments on the audio quality of the 
transmitter. K4PHY - Was 3rd in USA, f irst in fourth distr ict in WWCQ contest. WBRYU - Own Argonaut. Both fine rigs. W4COA - Compact, light weight, 
good engineering. WB2WZG - TRITON IV is  the most versitile CW/SSB radio I have ever used. WB2FMV - Outstanding. Hlghly pleased with performance. 
WABACZ - A real nlce rlg. I have owned about every other make. W5ECK - Works n~cely.  WB4ECO - I tried this rlg, a pleasure to operate. WA4YRK - 
Excellent reports on audio. WBBNKB - Wonderful. W9PP9 - An excellent rig. Love it. WBSOP - Makes running SSB nets a real breeze. Also good On CW 
nets. WL7IRT - Fantastic rig. W4MDB - Has rekindled my interest and enthus~asm in Amateur Radio to an extent I hadn't thought possible. It far out d,is- 
tances any competitive product at any price. WGEYR - Very nice. Been a ham for 45 years and now s o l ~ d  state perfection. W2RPH - Excellent rig. 

WNOTDK - TRITON IV is  a fabulous piece of equipment. WSVIW - Very nice rag WB2LPF - Wow! W9ICV - Tnx for glvlng us a FB piece Of equlPment 
made in the USA. WBCHO - Very pleased. K4KXB - Seems t o  have everything desired. W4SZ - A pleasure to operate. W2FKF - Greatest r i g  I ever had. 
So la r  in a month 34 QSO's w~ thou t  one miss. Been a ham since 1922. W4CVC - Nothing but complements. WBQEZE - Well pleased with performance and 
srmplicity of operation. K4ETI - Rig rs great. WBCNV - Man-! what a rlg. I've had this call  since 1929. Never saw anything l ike i t  and I've seen them 
all!  WB2MZU - Seems like everything the S - - - - - 0 - - was supposed to be at  one third the price. WNOVHE - I think i t  IS a Very good rig. WBQFTD - 
B r e a k h  CW is very impressive. KOCBA - I believe i t  is one of the finest HF transceivers on the market. I can't te l l  you how pleased I am with the noise 
blanker. I can get on the air from my home station again for the f i rs t  t ime i n  a few years. Other r igs with noise blankers just didn't hack it.  WA7YHW - 
I am very pleased with this equ~pment. I t  is certainly of high quality. W711A - Excellent equipment. WBORWA - Couldn't be more pleased with It. It 
certainly has performed beautifully and is  a l l  I expected and more. WB4QJT - L ~ k e  i t  very much - keep up the good work. WNIYVX - Really Impressed 
with looks and performance. WONC - Very FB rig. Performs up to spec~f~cat ions,  an excellent design. K8PBZ - Already have TRITON II and IV. W7KD - 
This l i t t le  "1-4" is  smooth as silk . . . I've received some very f lattering reports about t ransm~tter  volce quality and the CW operation is the greatest. 
WNBTTO - I found that the TRITON IV was the best r i g  on the market for around $800. I love i t !  W2JBK - I t  is absolutely fantastic. WBFEl - Am amazed 
at receiver performance. I thought I had a top notch receiver with the H - - - - - . - -! WlFYM - Your guarantee is  refreshingly proper. WBMOK - Sure makes 
a guy look twice at  his old tube type gear. WlTFS - Finest CW ever, CW selectivity very good. WB61VR - Very satisfled with TRITON IV. Just what I Was 
looking for t o  use on my yacht. Thanks. WABONP - Also have a TRITON II. I am pleased that Al Kahn and the good guys at TEN-TEC thought of the CW.oP 
erator! W2EMX - Excellent Amateur gear meets and exceeds advertised claims. WOAMJ - I t  looks like there IS nothtng le f t  to  be deslred. I t  is beautrful. 
WGSE - The receive function is  outstanding. I t  is superb in transmit. WlBV - In love with thls fantastic gem. I t 's  so easy and a pleasure to operate. 
WGASH - Very happy with performance. Particularly impressed with fu l l  b r e a k 4  and l ~ g h t  weight. WAOIMS - By far the best r ig  I have ever operated. I am glad 
I d rc~ded  on the TRITON IV and not one of the other transceivers on the market. WABHPO -Thank you gentlemen. 

Add your name to the growing list. See your TEN-TEC dealer 
or write lor full details. TEN -TEC , INC. imiw EXPORT SEVIERVILLE,  5715 LINCOLN T E N N E S S E E  AVE.. CHICAGO. ILL. 37862 60646 



TS1  MICROMINIATURE ENCODER-DECODEI; 
El Available in all EIA standard tones 67OHz-2035Hz 
El Microminiature in size, 125x2.0x.65 high 
El Hi-pass tone rejection filter on board 

Powered by 6-16vdc, unregulated, at 3-9ma. 
r7 Decode sensitivity better than IOmvRMS, bandwidth, -Hz man, IlrnRec 
3 Low distortion a< 
3 Frequency accul 

stability +,I Hz 
3 Encodes continuously and simuitarn 

during 
hang -u 

J Totally 

decode, i~ 
P 
immune 

Wired and tested, o 
K-l. element 
$59.95 

2placeablr 
ng eleme 
ach 

ijustable 2 
racy, k.25 

3utput 
ency 

omplete \ 

K-l field n e, plug-in, frequency 
determini nts 

$3.00 e---- 

COMMUNICATIONS SPECIALIS 
RO. BOX 15: 

!E& CAUFORNlA 92621 
(714) 9983021 

some people 
talk power- $ deliver we it. 

, 1 -  
VH F Class C 
Power Amplifiers 

Superb Craftsmanship 
State of the Art Performance 

Full One Year Warranty 
MODEL P15A1 - 1.3 W Input 12-25 W output. 13.6 V at 2 
Amps, 100% duty cycle, so l~d  state sw~tchlng for only $55 ppd. 

MODEL P50A1 - 1.3 W input 40-60 W output. 13.6 V at 8 
Amps. 85% duty cycle. COR sw~tchtng w/LED ~ndtcator, spur- 
lous output fllter. All for just $139 

MODEL PSOAIOC - 2-18 W tnput. 14-60 W output. 13.6 V at 
7 Amps. 100% duty cycle, COR swltchlng w/LED lndlcator, 
spurlous output fllter. It's yours for $98 ppd 

Contact any of the following dealers for complete information 
on the M-Tech Engineer~ng line: 

Spectron~cs, Inc., Oak Park, 111. 312-848-6778 
Hobby Industries, Counctl Bluffs, Iowa 712-323-0142 
Universal Sewtce, Columbus, Ohto 614-221.2325 
Adtrondack Radto Supply. Amsterdam, N. Y. 518-842-8350 
Arcade Electrontcs. Annandale, Va. 703-256-4610 
Electron~c Exchange. Souderton, Pa. 215-723-1200 
Wtlllams Radlo Sales. Colfax, N. C. 919-993-5881 
VHF Communtcat~ons, Jamestown. N. Y. 716-664-6345 
Electrontcs int'l Svc. Co. Wheaton. Md 301-946-1088 

M-Tech Engineering, Inc. 
Box C, Spr~ngf le ld V A  221 51 (703)  354-0573 

M-TECH ... The Quality Company 

.... ..... ... .... .... .... .... 
K-ENTERPRISES 

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

........ .... .... .... ........ ..... :.:.:_,. ..... MODEL 4X6C ...... 
iiiijiii 50 HZ-250 MHz ............... '270.00 

300 and 500 MHz PRESCALERS 
FREQUENCY STANDARDS 

MARKER and PEAKING GENERATORS 
POWER SUPPLIES AMPLIFIERS 

WRITE FOR FREE CATALOG 

...... :.:.: .... .... ....... 2 .... .... ........ .... .... ........ .... .... 
K-ENTERPRISES 

.... .... .... ..... 
211:; ........ Box 410 (N.W. of town)  FAIR LAND, OK 74343 
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2 METER FM TRANSCEIVER 
THE FIRST AND STILL THE 
ONLY 2 METER TRANSCEIVER 
THAT OFFERS IT ALL! 

No crvslals to buy. 
..Complete band average 143 to 149.99 MHz, 142 

MHZ OP~KHI~I. 
Independent tranmitlreceiva frequency control, yet 
s~mplex mth the flip of a switch. 
Autopatch. tone burat and sub-audible tone 
capab~l~ty by s~mply plugging in the desired 
module. Size 9%" x 10%" ' 3%" . 
Very low transmitter spurious output. SOfr3e 
manufacturers have demonstrated their inability lo rated power output is possible whsn the radio IS properly designed and constructed. 
el~minate unwanted spurious outputs. The . The Brimstone 144 is designed for an unprecedented degree of cotnponenl 
Br~mstone has demonstrated that non-harmonic accessibility and plug-in modularity. 
spurlous output at least - 70Dd M o w  the The only amateur 2 meter FM transceiver with a TWO YEAR WARRANTY. 

We have changed our company name to TEC-KAN, Inc. and at this time we are offering a 
special Fall Sale Price on the Brimstone 144. Check with your dealer on the Fall Special and ask 
for the 6 page full color brochure. 

If yw are using the TKI SCAP-3D, you can cell ywr  autopatch line number 
and the RPT CM will automatically answer and connect you allowing yw to 
send tones over the phone to turn the repeater on or off, or sccsss the autopatch 
and communicate through the repester over the autopatch phone line. 

When calling the repeater on the autopatch line, you have 20 seconds to either c 
a c c m  the autopatch or turn the repeater off or on. If the proper codes are not 
sent withln 20 seconds the RPT CM automatically disconnects. 

-- 1. *. 
; ,$- ';-fa. c*. 

8, 

;.r C , . 
- - -~ 

I 

Size 9 %. x 4 %a 

HANDI-TALKIE 
SCANNER KIT SKI402 

Six Channel Cmw Scanner Kit has provisions 
to include Mostek Touch-Tone Encoder Chip. 
Features dwell and normal operation. 
"Dwell" mode monltors each channel that 

If you call the autopatch number, hang up. wait 30 seconds and call the number 
agaln. the repeater transmitter will be keyed and a tone sent each time the phone 
rrngs, thus slgnallng a mobile operator lo  access tlw autopatch. If there is no one 
available to access the patch, it will automatically disconnect after 30 seconds of 
nnglng. 

REPEATER AND AUTOPATCH has a signal on it for 8 seconds. "Normal" 
nmnlton ~n conventional manner. Manual 

CONTROL MODULE operation locks out the scanner. 
RPT C M 4  

Include8 LED channel indicators, schematic Mid ~nstallat~on Instructions. Deslgned for 

If you are planning a repeater and nesd a control circuit, we have jusl what you Wilson l4OZSM Talkie. 

needl Complete control of repeater ss well as the autopatch. Local or remote control. 
If you are using telephone line control for your repeater the RPT CM is ideal Scanner Kit Model $49.95 

bBC(Iuse it uses an opti-coupler for complete line isolation and low voltage, low Includ- Touch-Tone Encoder Chip Model SK1402TE $58.95 

current control. 
Diii-Tran Pad. whar ordered with Scanner Kin $7.50 

It also features a COR "Hold circuit, which is adjustable from 1 to 5 seconds. 
and automatic "time out" timer, that resets each time the receiver COR drops. 
No need to wait for the repeater to drop out to reset tlw tlmer. 

If you are planning a repeater, all you need is a good transminer and receiver 
and the TKI RPT CM Control Module. 

Price $79.95 
I 

TEC-KAN, Inc. 
29 16 ARNOLD AVE. 
BUILDING NO. 3 17 

SALINA. KANSAS 67401 
Tel. 9 13-823-2235 

AUTOPATCH SCAP-3D FEATURES 

3 Dlglt access. slngle dlg~t dlsconnect 
4 sec 11me llmlt on access 
Antt-falslng tone decodPrS 
AGC wllh 30 Db dynam~c range on all Inputs and outpuls 
3 dlglt on-off control of repeater or other devlcm 
Remote lnhlbn or dlsconnect of autopmch as well as remote "off funnmn 
Mon~tor ampllfler allows monltorlng all wgnals going lnto and out of the rapeater 
Adlustable level controls on all anputs and outputs 
Jumpers on clrcult board and frequency control pots on tone decoders allow 
f~eld programming of access codes 
Adlustable tlme out funct~on Patch mll autommlcally disconnect In 30 to 90 
seconds after 11 IS accessed 11 no carrler 1s recelved 
90 days warranty 
H~gh qual~ty tantalum and polmter capacnors used on tone decoder c~rcults to 
prov~de rel~able low d r~h  performance 
Rugged GI0 glass epoxy circu~t board 
Htgh output level allows transnone, to be modulated through a ded~caled phone 
lsne 
Provtsmns for connecting LEDS for status ~ndlcatmn at the local control polnl 
Rsvens pda* pmleclm on supply I I ~  
Easlly connected and adlusted 

Prlce $199 95 
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CMOS CRYSTAL TIMEBASE KITS with .O1 
percent accuracy. 515 v.d.c. operation. Draws 
only 3 mA at 12 volts. Single I.C. - very m a l l  
size - the P.C. board is 718" x 1-518". Choow a 
main output of 50 or 100 Hz., 60 Hz., 500 or 
1000 Hz., or 1 Hz. Several related frequencies are 
also available on each board, in addition to the 
main ones listed above. Be sure to specify the 
Frequency you want. All kits are $10.95 ppd. 
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'&IT $1195 
ADVA -- ASSEMBLED $1 7.95 

ADD $1.25 FOR 

POSTAGEfHANDLING 

VARl AB 1 F POWER SU PPLY 
Continuously Variable from 2V to over 15V 
Short-Circuit Proof 
Typical Regulation of 0.1% 
Electronic Current Limiting a t  300mA 
Very Low Output Ripple 
Fiberglass PC Board Mounts All Components 

., Assemble in about One Hour 
Makes a Great Bench or Lab Power Supply 
Includes All Components except Case and Meters 

EMPLOYMENT OPPORTUNITIES 
FOR TECHNICALLY ORIENTED HAMS 

as 
Engineer, Technician, or Trainee 

Degree Not Required 

Work in suburban Washington, D.C. 

Personnel sought with training or skills in 

circuit design 

module testing 

prototype fabrication 

troubleshooting 

RF interference analysis 

technical reports 

Openings at all levels. 

Write or call Personnel Department 

ATLANTIC RESEARCH CORPORATION 
5390 Cherokee Avenue 

Alexandria, Virginia 22314 
(703) 354-3400 X501,502 

FREE IC or FET's W I T H  

$5 & $10 0 R D E R S . t  

D A T A  S H E E T S  

W I T H  M A N Y  I T E M S .  

OTHER ADVA KITS: 

LMlC P R a E  l l 7  Vu l,th N05 TTL, DTL. RTL. HTL. W,NlL .nd -18 W IC', 
s,,lr ,. rot.cv..n w,nu ,rmr~ .nd anauw a- ac a I- mr rl.rul# 

"lo. l", Owl LED #.mu, *PI.,. ,,I mrhdn - ."# do 1.d. W L *  $78, 
r o x e ~  REDUUTED WEI IVLY ~ t n . ~ ~ ~ ~ , ~ ~ ~ ~  qklrn*  mrrmt 

I . ~ , ~ , ~  <A*,- .*rl ,*Cut .M.,~" o, O %  M~. *. *. gW -., . , M . ~ ~ .  
r;..,l.l,l. q n  5 " .  % ov a -A ov e -A. 12" eramr. 8% r 

-A %wllr n18g.*hnorly,m a m . .  
,-- ,.., , ,mw. , ,~ooorm ,-,, b,n*dnnrvoa ,dmd 
,,h,n, hnrd, Po-n -" ,,,,* -, ,.nu*acr m,.n 15p ,,, 
m m .  h.n(hq 

(MAIL -I FREE OAT& SHEETS U W ( ~  -,m mn. r r a  mn a ~ R E E  ON 
m b m l r ~ ~  8.1 OD *n. -,m o~ ~ ( i  or mm 7r$ou, ~p n w a  nl tlm 
r c ~ , . , ~ n ~ ~ ~ ~ ~ ~ ~ s t o ~ , m r x .  ro . rmntdrn .xo  1 3 ,  7 )  Onea-omptlxa.o 
ORDER TODAV lli 11.m. uhrt 8 .  Prr "8. & Ur.. u b * n  !O 01.- W I I M u l  mllrr 

AN ,?em( .re n.* ulplul mls I 0 O l  IumnNllr l.*d 

WRITE ~ 0 1  F ~ E E  U T ~ L M  z7e ovt.mm el* F*) mmmams urd m s v o r t  
C W  IY.lm0 
r ~ n w  ~ w c ~ ~ o ~ - ~ w ~ w  ,us tunn!wa.ordr I*.- ~ s ~ c ~ ~ s D s v ~ o ~ ~ D ~ , ~  

c a d .  .W u.. .~ I..~W t l w l  5, m hadt,, mn, on ma#, UE& st0 old t n .  

o . n t ~ m s r u ~ 3 1 u r o l ~ w ~ ~ ~ s m ~ t ~ c o o ~ a ~ - m s ~ m ~ ~ v ~ ~ ~ w  

-- - - -- - 
MORE SPECIALS: fl 

RC4195DN .15V Q 50anA VOLTAGE REGULATOR IC V a y  e ~ y  l a  
** a -* H'qh'v Rwls'd ' lor OP AMP'=. mc. 
Rwwe' OnW unr~'ln'a' OC 118-JOV' h"m" w ~ " " ' s .  

oat*S- amlStha""ttcs. a PIn $1.25 
~ 7 4 1  FRED COMPENSATED OPAMP ~A741 .  MC1741, *'c mDlP 5/11 
MC1458 DUAL 741 OP AMP mDlP 3151 
RC4558 DUAL 741 OP AMP mDlP 3/51 
213904 NPN TRANSISTOR AMPLIFIER/SWITCH I o Y l m A  ,'1W 6'51 
ZENF l iS -S la ro lyVo l l~v33 .38 ,43 .5 .1 .68 .8 .2  4WmW 4/51 W 

9 1. 10. 12. 15. 16 18. 20. 22.24.27. or 33V l'lml 1 Wan 3/51 00 

MONEY-BACK GUARANTEE 
ALL TESTED AND GUARANTEED 

ADVA ELECTRONICS 
BOX 4 18 1 J , WOODS1 DE, CA 94062 
TeI . (415)851-0455 

LINEAR le's 

:%:: 9 :I 
LUl*OI l I75 

LMYOI 13 I75 
LU16OI  I 1  I75 

LUYOl I4 11'1 

:;;;:; ,; 
IM~DII ~n 
* I I I % Y '  1RI 
NE45b4 3090 
IM1OYCY 29 

~ i i ~ : y  LwrIYrn ~ u t ~ ~ c m  n 1111 w 
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LMI+I<Ila Y 
~ ~ r 4 . c ~  65 
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I49L1 111) 100 
OP4ClnOl? 18 

::::$:' :d: 
LU1III" Sl.0 
XR25XICP I55 
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::Em, I :: 
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ALO'I\O#' I 15 
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YY2201 1. ;:;;;: I15 1 N I W  150 L U l 1 D I  I1 115 10111 1 5 1 V  175 
Mv7''3 1 0017N1151 120flt~11011i I11 DUIYI2 I 9  

I, *SUPER SPECIALS: J 

IN914 100VllOmA Dmde 20151 MPF1022WMHz RF Amp 3 S l  
1N4Mll lWV!lA Rsct. 15/51 40873MOSFET RF Amp 51 75 
lN41543OV IN914 25lS1 LM324 D u d  741 Op Amp 94 
BR1 5OV '',A Brdga R r  4151 LM376Po%Valt Rsg mDIP .55 
2N2222A NPN Trsnsoslor 6/51 NF555 T m m  mOIP 2/51 
2N7907 PNP Trans8aar 6/51 LM7732 37V Rsg DIP 3151 
213055 POW, X~SRO,  IOA 69 L M ~ ~ I  C O ~ P O P  A ~ P ~ D I P  4/51 
2N3904 NPN AmplSw . : lW 6/51 LMl458 Dual 741 mD1P 3'51 
7N3906 PNP AnlplSw, I 6151 CA3OR6 5 Tmnt Array DIP 55 
CP650 Power FET ',:Amp 5 5 ,  RC4115DN 15VfiOmA mD1P 125  

~5$T~~~~;,*,"~~~~~~~2,97,","m"5,"52c~f3" S.W 3/51 
RC4194TK Dual ~ r r k ~ n g  ~ r g u l n ~ o r  .O.2 to 3 0 V B 2 W m A T 0 6 6  U 5 0  
RC4195lK Dual Trncktng Regvlntot .15V R lWmA I T 0  66) 52 25 
8038 wnnlorm Gena,ntor war. W , I ~  Ctrruets L Onla 53 75 
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RATES Non-commerc ia l  a d s  10g 
p e r  word;  c o m m e r c i a l  a d s  406 p e r  w o r d  
both payable in advance. No c a s h  d is-  
c o u n t s  or agency c o m m i s s i o n s  al lowed. 

HAMFESTS S p o n s o r e d  by non- 
profit organizat ions receive o n e  f ree  Flea 
M a r k e t  ad (subject  to our editing). Re- 
p e a t  inser t ions  of h a m f e s t  a d s  p a y  t h e  
non-commerc ia l  rate. 

COPY No specia l  layout or ar- 
rangements  avai lable. Mate r ia l  should 
b e  typewr i t ten  or c lear ly  p r in ted  and 
must inc lude  full n a m e  and address. W e  
reserve the right to re jec t  unsu i tab le  
copy. H a m  Radio c a n  not c h e c k  each  
adver t iser  and thus cannot b e  h e l d  re- 
spons ib le  for c l a i m s  made.  L iab i l i t y  for 
correctness of mate r ia l  l i m i t e d  to cor -  
rec ted  a d  in n e x t  avai lab le issue. 

DEADLINE 15th of second  preced- 
ing month. 

SEND MATERIAL TO: Flea Market. 
Ham Radio, Greenvi l le. N. H. 03048. 

HAM RADIO HORIZONS, a super new maga- 
7nne for the Repinner. the Novlce and anvone 
k te re i ted  A ~ G a t e u ;  Rad~o What ~t'; al l  
about, How to get started. ~l;e fun of ham 
rad~o  It's all here and for lust $7 00 per 
u n t ~ l  Janua 1st. Then ~t w ~ l l  be $ l J %  
HURRY* H ~ R R Y ~  Ham Rad~o HORIZONS. 

- 
NEW ADJUSTABLE THREE OUTPUT REGU- 
LATED POWER SUPPLY, plus 900 parts worth 
$400.00 list. Sol~d state TV recorder electronic 
un~ t .  Schematics, parts cross reference. Free 
brochure. 517.95 olus $3.50 S&H. USA. Master 
charge. ~ a n k ~ m b r i c a r d .  Satisfaction guaran- 
teed. Madison Electronics Company lncor or 
ated. Box 369. D77. Madison.  laba aha 35758: 

SWAN CYGNET 260 (built-in AC-DC supplies) 
. . . Super r ig in excellent condition with best 
of Swan's modifications. manual, and Swan 
rnnhilc. mike. 2260. HO-18OAC . . . Excellent. . . . - - . . - . . - . - - . . . 
with noise immunizer. -hatching speaker: man; 
ual. For those who appreciate a remlum re- 
ceiver. $365. WA9RAQ. Morrie ~ o k m a n .  5815 
N. Christiana, Chicago. 60659. - 
STOP don't junk that television set. ASE man. 
ufactures the world's most complete line of 
television picture tubes. Over 1700 types. 
Most types immediate delivery. Tubes for Old 
or New TV's. black & white and color. 2 year 
factory warranty. Lowest prices anywhere. 
Allied Sales & Engineering. Inc.. Dept. 22. 
Pimento. IN 47866. Telephone 812-495-6555. - 
NOT C.B. decals 1 x 2 inches. black over 
white, plastic, wbatherproof, peel and stick. 
Great for load coils. radios. control heads. etc. 
Stop having your radio gear mistaken for C.B. 
radio. 10 for $1.00 with SASE 12 for $1.00 
100 for $7.00. WA<SGI. Ronald P. Pitts. 2113' 
Lester Lane, B~rm~ngham, AL 35226. 

TELETYPE EQUIPMENT for beginners and ex- 
perienced operators. RlTV machines, parts. 
supplies. Beginner's special: Model 15 Printer 
and demodulator $139.00. Dozen black ribbons 
$6.50. case 40 rolls 11/16 perf. tape $17.50 
FOB. ' Atlantic Surplus Sales. 3730 Nautilus 
Ave., Brooklyn. N. Y. 11224. Tel: (212) 372-0349 - 
WANTED: Rohn 25 or 45. Will take down i f  it's 
in  the New England area. Write WIGQO, c/o 
HAM RADIO Magazine, Greenvllle, NH 03048. - 
VARIABLE CONDENSORS. Johnson 154-3. 19- 
488pt 2KV used excellent cond~t~on, $12 
each 'or 3 'for $3b, postpaid. KP4DSD. Box 
297. Sabana Seca. P. R. 00749. - 
VERY In-ter-qt-lngl Next 4 b l  Issues $1. "The 
Ham Trader, Sycamore, I L  f0178. 

HRO-500 GENERAL COVERAGE RECEIVER. 
Factory overhauled 1975, with speaker, mint 
condition. $1200. HAL RVD-1002 visual display 
for RTTY. Art Levy. WB0DJX. 4900 Deertrail 
Court. Ft. Collins. Colo. 80521. (303) 484.1600. - 
SYNTHESIZER. See Ham Radio, July 76. pg. 
20-23, figures 21 to 24. Kit for $115. assembled 
and tested, $140. Power supply to run from 
117 volts additional $15.00. CTD, P. 0. Box 
708, Cambridge. MA 02139. - 
BUY - SELL - TRADE. Write for free mailer. 
Give name, address and call letters. Complete 
stock of major brands. new and reconditioned 
equipment. Call for best deals. We buy Collins, 
Drake. Swan. etc. SSB & FM. Assoc~ated Ra- 
dio. 8012 Conser. Overland Park. Ks. 66204. 
913-381-5901. - 
SAVE! Bomar FM, xtals $4.00 ppd. Dentron, 
Hustler. CushCraft. W. M. Nye. Ameco. Used 
gear. Complete catalog - write Ferris Rad~o, 
308 E. Harry. Hazel Park. Mich. 48030. 

AMAZING1 The "Electronics Sourcebook" re- 
veals how, where to obtain 101 free samples, 
manuals, publications. $3.75 pd Brochure 
free. Technical Publications. 1B05i Richland, 
Metairie. LA. 70001. 

RECONDITIONED TEST EQUIPMENT for sale. 
Catalog S.50. Walter. 2697 Nickel. San Pablo. 
Ca. 94806. - 
TENNELEC MEMORYSCAN sixteen channel 
VHF/UHF frequency synthesized receiver/ 
scanner. Used. mint condition. $250 or best 
offer. Raymond Glueck. 1 Rutledge Road, Pine. 
Brook. N. J. 07058. 201.227-5361. - 
MOBILE IGNITION SHIELDING provides more 
range with no noise. Available most engines. 
Many other suppression accessories. Litera- 
ture. Estes Engineering. 930 Marine Dr., Port 
Angeles. WA 93862. - 
TRAVEL-PAK QSL KIT - Send call and 256; 
receive your call sample kit in  return. Samco. 
Box 203. Wyantskill. N. Y. 12198. - 
LOOKING FOR USED GEAR? Buyers 8 Sellers 
radio brokerage has the equipment ou want 
at the riRht grices. Call our Ham Zear Hot- 
line 617-536-8777 Monday-Friday, 9-9. - 
NAMEBADGES $1.50 - Name and Call Sign 
$2.00.. Engraved plastic with pin, clutches, or 
adhesive. Black, wh~te. red. blue. Include pay- 
ment with order. Special prices on club 
badges and Hamfest plaques. Donan Engrav- 
ing, P. 0. Box 07155. Lakewood. Ohio 44107. - 
FREE Electronics Surplus Catalog. Electronic 
Specialties. 1659 Wetmore. Tucson. AZ 85705. - 
MOBILE BONDING STRAPS. under 50t each. 
Literature. Estes Englneer~ng. 930 Marine 
Drive. Port Angeles. Wash. 98362. - - 
C O M P L m  LINE KLM. CushCraft, Covercraft 
dust covers. SCS amplifiers. Regency. Triex 
Towers. Call or write Radios Unlimited. 86 
Balch Ave.. Piscataway. N. J. 08854. 201- 
752-4307. - 
ETCH IT YOURSELF PRINTED CIRCUIT KIT. 
Photo-Positive Method - All the su,pplies for 
four P.C. boards, direct from magazlne article 
in less than 2 hours. Only $19.95. S.A.S.E. for 
details. Excel Circuits. P. 0. Box 891. Troy. 
Michigan 48099. 313.549.0440. - 
DIRECT CONVERSION RECEIVER KITS for AM 
or CW. Write WB9MBH, 3132 North Lowell 
Avenue. Chicago. Illinois 60641. 

HW-101 W/AC PS $250 like new. Ranger I 
$75. HA-800 3.5-50GHz solid state rcvr $75. 
Will shio Greyhound collect. Hal WBTU, (805) 
644-4871 - - 
YAESU EQUIPMENT OWNERS - Present or 
Prospective - Joln the f~ve-year-old. 2000- 
member. 40.country. International Fox-Tango 
Club. Members recelve valuable monthly News- 
letter. money-saving purchasing sewice, tech- 
nical committee consultation. free ads. FT 
net, more. Back issues of Newsletter available 
from 1972. To join. send $5 for calendar year 
(include5 all 1976 issues of Newsletter) or $ 1 
creditable towards dues, for complete infor. 
mation and sample Newsletter. Milton Lowens, 
WA2AOQ/4. 248 Lake Dora Drive. W. Palm 
Beach. FI. 33411. 

MODERN CODE PRACTICE. 0-22 wpm on four 
60 min. cassettes $10. Royal, P. 0. 2174. 
Sanduskv. Ohio 44870. 

TECH MANUALS for Govt surplus ear - $6.50 
each: SP-600JX ~ ~ ~ . 2 5 d .  O S . ~ A / ~ ,  PRC-8. 9. 
10. Thousands inore available. Send 506 (coin) 
for 22.page list. WJIHD, 7218 Roanne Drlve. 

- - 
FIGHT TVI with the RSO Low Pass Filter. For 
brochure write: Taylor Communications Manu- 
facturing Company, Box 126. Agincourt. On- 
tario, Canada. MIS 384. - 
TELL YOUR FRIENDS about Ham Rodlo Map- 
zinel 

WITH THIS NEW BALUN 

On all bands 160 to 10 meters. 

Runs cool  as a cucumber a t  i ts CCS 
rating o f  2 K W  (Continuous ou tpu t  
power through the balun a t  matched 
load). 
4" dia. Wt. 24 02. $32.50 PPD. 

AND FOR FULL LEGAL POWER 

the t ime  tested Model 1 K  balun is 
st i l l  available. Rated at 1 K W  CCS ( 3  
K W  PEP input). 
2%" dia. Wt. 9 oz. $16.95 PPD. 

ONLY PALOMAR BALUNS 
HAVE ALL THESE FEATURES 

Toroidal core fo r  highest efficiency. 
Tef lon insulated wire t o  prevent 
arc-over. O K  f o r  tuned feeders. 
Stainless steel eyebolts take antenna 
tension. Won't rust, won't pull apart. 
Epoxy f i l led case. Absolutely water- 

proof. 
Lightning protection built-in. 
Wideband 1.7 t o  30 MHz. 
Hang-up hook provided. 
N o w  available in either 1:l o r  4:l 
ratio. 1:l rat io  matches 50 or  75 
o h m  coax t o  50 o r  75 o h m  balanced 
load (dipoles and inverted Vees). 4:l 
rat io  matches 50 o r  75 o h m  coax t o  
200 t o  3 0 0  o h m  balanced load. 

Free descriptive brochure o n  request. 
Order direct. 

Model 2K $32.50 Model 1 K $16.95 
Center insulator w i thou t  balun $7.95 

Postpaid U.S. & Canada. 
Specify rat io  1 : 1 o r  4: 1 

California residents add 6% tax. 
Send check o r  monev order to: 



CAVITY 
KlTS ... 
Now 
available 
for you 
fully assembled 
and tuned! 

U P G R A D E  YOUR REPEATER WITH 
A R F  T E C H N O L O G Y  DUPLEXER. 

* A L L  DUPLEXERS A N D  CAVITIES 
A R E  T E M P E R A T U R E  COMPEN- 
S A T E D  W I T H  I N V A R Q  A N D  M E E T  
A L L  C O M M E R C I A L  S T A N D A R D S  

O N L Y  TOP QUALITY M A T E R I A L S  
GO INTO O U R  PRODUCTS. 

*BOTH KlTS 8. A S S E M B L E D  DU- 
P L E X E R S  A N D  C A V I T I E S  A R E  
A V A I L A B L E  TO Y O U  A T  A S A V I N G S  
T O  YOU. 

Mod. 62-3. ..6 cav., 2 mtr., insertton 
loss 0.6 db with isolation 100 db 
typical; pwr. 350 w. Kit $349 
e a . - A s s e m b l e d  $439. 

Mod. 4220-3 ... 4 cav. 220 MHz 
insertion loss 0.6 db with 80 db 
isolation typical; pwr. 350 w. Kit 
$249 ea. - Assembled $329. 

Mod. 4440-3 ... 4 cav. 4 4 0  MHz, 
i n s e r t i o n  loss 0.6 db with 80 db 
isolation typical; pwr. 350 w. Kits 
$249 ea. - Assembled $329. 

Mod. 30 Cavity Kits: 2 mtr. $65 ea., 
220 MHz $65 ea., 4 4 0  MHz $65 ea.,; 
6 mtr. $115 ea. Add $15 for 
Assembled Kit. 

Also avaliable: 6 mtr., 4 cav. Kit 
$399-Assembled $499, 2 mtr. 4 cav. 
Kit  $249-Assembled $329, 440 MHz 
T V  Repea te r  D u p l e x e r  

Only hand tools are necessary to 
assemble Kits! 

Send your order to: Dlstrlbutor: 
TUFTS RADIO, 386 Main St., 
M e d f o r d ,  Mass. 02155. Phone (617) 
395-8280. 

(Prices F.O.B. Medlord. Mass. All unlts can be 
shipped U.P.S.G.O.D. orden ~ ~ u I I U  tSO 
deposit. -Mass. residents add 5% sales tax.) 

flea market 
TOWER AND ACCESSORIES FOR SALE: Tri-Ex 
LM.354. TA.54L t l i t  over, CO-3 coax standoffs, 
thrust bearing, heavy duty mast. Ham-M rotor 
complete. New cost over $1700.00. Take best 
offer. You pick up. Los Angeles area. Allen 
White. (415) 854-4771. 6 0.m. - 8 0.m. . .  . . . - 
RUBBER STAMP, name/call/QTH $2.50 ppd. 
(CA residents add tax). LWM Press, Box 
22161, San Diego. CA 92122. - 
TELETYPEWRITER PARTS, gears, manuals, sup- 
plies, tape, toroids. SASE list. Typetronics. 
Box 8873. ,Ft. Lauderdale, FI. 33310. Buy parts. 
late rnachlnes. - . - . - . . . - - . . - -. 
PORTA-PAK the accessory that makes 
mobile really portable. $67.50 and t 8 J . E  
Dealer inauirieo invited. P. 0. Box 67. Somers. 
WISC. 5 3 1 i i .  - 
DON'T READ THIS AD Unless you want a good 
deal and good service on your next ham radio 
or hi-fi purchase. Thousands of satisfied cus- 
tomers nation-wide have made us the largest 
volume communications and hi-fi dealer in the 
country. We are factory-authorized dealers for 
Kenwood. Drake, Collins. ICDM, Tempo and 
over 100 other brands of amateur radio and 
hi-f i  gear. We have something for you! Call or 
write us today for our quote and become one 
of the many happy and satisfied customers of 
HOOSIER ELECTRONICS. INC.. P. 0. Box 2001. 
Terre Haute, lnd~ana 47802. (812).238-1456. - 
LARSEN ANTENNAS (our specialty) 2,432 mag- 
n e t ~ ~ .  trunk-11 5/8 $33.00. 5/8 ground plane 
$45.00. Banklmericard and Mastercharge ac. 
ceoted. 201-962-4695. Narwid Electronics, 61 
Beilot Road, Ringwood, NJ 07456. - 
SURPRISES GALORE1 Projects, ham radio, 
muslc synthesizers, etc. IC's, pots, hardware. 
crystals, keyboards, resistors, etc. Send 13C 
stamp for catalogue. UTEP, Box 26231A. Salt 
Lake Citv. Utah 84125. - .  - 
QRP TRANSMATCH for HW7, Ten-Tee, and 
others. Send stamp for details to Peter Mea. 
cham Associates. 19 Loretta Road, Waltham, 
Mass. 02154. - 
VHF G.E. MASTR PRO 80 W xmtr, 4 chnl. 
UHS rcvr cg in xmtr 186.2. 1969 model. .22-.82 
.28..88. .34-.94, .76..76. WA7PUD, 1720 N. E. 
9th. E. Wenatchee. Washington 98801. $350.00. 
509-884-3891. - 
SYNTHESIZER, see Ham Radio, July 76, 
20.23, figures 21.24. Kit for $115. ~ssembPeed 
and tested, $140. Power supply to  run from 
117V add~tional $15. CTD. P. 0. Box 708. 
Cambr~dge. MA 02139. - 
FREE CATALOG. Calculators $4.95 each. Ultra- 
sonic Devices. Digital Thermometers. Strobe 
Light Kits. Memories. Photograph~c Electronic 
Flash Units, Rechargeable Batteries, LEDs, 
Transistors. IC's, Piezoelectric Crystals. Toroi. 
dal Cores. Unique Components. Chaney's. Box 
27038, Denver. Colo. 80227. 

WANTED: Car telephones and mobile tele. 
phone parts. heads, cables, etc. Greg Hyman, 
87 Yonkers Ave.. Yonkers. N. Y. 10701. 914- 

SELL-- Touch Tone Pad. Solid State. Sub- 
miniature size, great for HT's. $33 shi ped. 
Regency HRZA, excellent condition, unmogfied. 
S150 shiooed. Knlaht VOM KG-640. mint. $20 
ih lnn rd  'WA~WDBTPS. John Teies. 10511 Ten- 

MANUALS for most ham gear, 1939/70. List 
$1.00. Send SASE (or 2 5 ~ )  for one specific 
model quote: Hobby Industry. W0JJK. Box 
H864. Counc~l Bluffs, Iowa 51501. 

PLEASE! Will pay for interconnection diagram 
for the 3 units - IMD. TDC. ACU - sold by 
PINON Electronics. Units sent to  European 
ham. Want to save face for U.S. mfr. W4SXK. 
Rt. 3. Box 930. Merritt Island. Fla. 32952. 

SIDESWIPER only $13. Airmailed USA. Kungs. 
import. Box 257. Kungsbacka. Sweden. 

RTTY DEMODULATORS - Immediate delivery. 
New ST.5's with auto.start and AK-1 AFSK 
audio oscillator. $185 or  $25 and balance UPS 
COD. David Tancig. 618 W. White St.. Cham- 
paign, 111. 61820. 

MOTOROLA HT220, HT200. Pageboy. and other 
popular 2M FM transceiver (Standard. Re- 
gency, etc.) service and modifications per- 
formed at reasonable rates. WA4FRV (804) 
320-4439 evenings. - 
MERRY XMAS and HAPPY NEW YEAR from 
W0CVU. On the air since 1913. The Worlds 
f~nest  hobby. - 
HQ-180A.C Hammarlund Rcvr for  sale. Exc. 
cond. $249. you pick up or  pay shipping. 
Loren Jones. WA3JUN. 224 W. Willow Grove 
Ave., Phila, Pa. 19118. Phone 215-242-1435. 

Aha, the SECRET of PC 
Board success finally revealed. 
A perfectly balanced lighting 
tool combining magnification 
with cool fluorescence. Excel- 
lent for fine detail, compon- 
ent assembly, etc. Lens is pre- 
cision ground and polished. 

Regularly $70.00. Now, over 
30% discount (only $49.00) 

in Callbook. Uses T-9 bulb 
( not supplied ) . 

Include $3.00 U.S. postage, or $4.00 

in Canada. $5.00 elsewhere. Cali- 
fornia Residents include 6% sales tax. 
Or send stamped envelope for free 
brochure of other incandescent or 
fluorescent lamps suitable for all en- 
gineers, architects, students, etc. 

Mastercharge and BankAmericard accepted 

0-0 ENTERPRISES 
Dept. A, P. 0. Box 7776 

San Francisco, CA 94119 

fiest for r e s o n a d  

I resistance 
with an omega-t 
antenna noise I 

The Omega-! Nose Br~dge IS an lnerpenslve and 
llex~blelesl~nadev~cethatcaneffecl~velvmeasure I 
anlenna resonan1 lreauency and m~eaance Tnls 
unlaue plece ol lesl eqblprnenl does Ine work of I 
more expensfve dev~ces by ustng an exlsllng 
recelver lor a br~dge deleclor There IS no longer 
a need for power loss because of Impedance 
rnlsmalch Get more delalls or order now! I 

Model  TE7-01 tor 1-100 MHz Range $29.95 
Model  TE7-02 tor 1-300 MHz Range $39.95 I - 

320 TERRACE VILLAGE 
RICHARDSON, TEXAS 75080 
TELEPHONE (214) 231-9303 

Sold at Amateur Rad~o Dealers 
or Dtrect trom Electrospace Systems. Inc 

102 decernber 1976 More Details? CHECK-OFF Page 142 
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SPECIALS FROM 
Fairchi ld VHF Prescaler Chips 

High Speed Dual 5.4 Input no/nor llCOlFC 15'40 
llCO5DC 1 GHz Counter Divide by 4 : 
11CO5DM 1 GHz Counter Divide by 4 
llCO6DC UHF Prescaler 750 MHz D Type flip/flop 12.30 
llC24DC Dual TTL VCM same as MC4024P 2.60 
llC44DC Phase Freq. Detector same as MC4044P 2.60 
llC58DC ECL VCM 4.53 
11C70DC 600 MHz flip/flop with reset 12.30 
11C83DC 1 GHZ 248/256 Prescaler 29.20 
11C90DC 650 MHz Prescaler Divide by 10/11 16.0° 
11C90DM same as above except Mil. version : 
llC9lDC 605 MHz Prescaler Divide by 5/6 
lIC91DM same as above except Mil. version 2::;; 
95H90DC 350 MHz Prescaler Divide by 10/11 
95H90DM same as above except Mil. version 16.50 
95H91DC 350 MHz Prescaler Divide by 5/6 9S0 
95H91DM same as above except Mil. version 16.50 

GIAY-3-8500 Gain Chip 29.95 
T.I. TMS4060/C2107, 4K RAM 19.01 

Batter ies 
NI-CAD'S AA cells 1.25 volts at 500 mahr. $0.49 $19,i5 
Gel.Cell 12 volts at 1.5 Amp Hr. #GC.1215 

Crystals JUST ARRIVED! These radios have just been 
1.000000 MHz 4,95 out of service, Set up for 150 M H ~ ,  

NEW 
Motorola Motorcycle Radio - Model T338AT $39.95 FOB Phoenix 
R390A ( i o t  working but repairable) $199.00 FOB Phoenix 

. .  - 

Motorola MC14410CP CMOS tone Generator uses 1 MHz Crystal to 
produce standard dual frequency telephone dialing signal. Directly compatible with 
our 12 key Chomeric pads. Kit includes the following. 
1 MC14410CP 
1 Touch Tone Pad 
1 1 MHZ crystal 
1 Printed Circuit Board (From Ham Radio Sept. 1975) 
And all other parts for assembly. 

$19.95 

Fairchi ld 95H90DC Prescaler divide by 10 to 350 MHz. Will take any 35 
MHz Counter to 350 MHz. Kit includes the following. 
1 95H90DC 
1 2N5179 
2 UG-88/u BNC's 
1 Printed Circuit Board 
And all other parts for assembly. 

$29.95 

Fairchi ld l l C 9 O D C  Prescaler divide by 10 to 650 MHz. Will take any 65 

5.000000 MHz 4,95 Clean, All tubes No accessories, Prices I MHz Counter to 650 MHz or with a 82590 i t  will divide by 10/100 to 650 MHz. 

10.000000 MHz 4.95 FOB Phoenix. 1 This will take a 6.5 MHz counter to 650 MHz. Kit includes the following. 
3579.545 KC 2.95 Motorola U43 GGT $49.95 1 11C90DC 

GE TPL $99.95 1 1 2N5179 
GE MT-33 $39.95 2 UG-88/U 
G.E.L. FM Broadcast Exciter (Stereo) contains the I 1 MC7805CP 1 Printed Circuit Board and all other parts for assembly. 
following: 1 ea. Model FM100, FM200, FM~oOA, 1 1 Bridge 82590 add $5.70 to total. 
FM600, FM800A, and SC200 $299.00 $59.95 

10.7 MHz Nar row B a n d  Crystal  Fi l ter  $7.95 
Bandwidth 13  HZ 
Type 2194F 
Input & Output Impedance 2700 ohms. 
Two Filters in series gives steeper sides & a 30d8 Bandwidth of f 15 kHz. 

Johanson Ferr i te Beads 
T r i m m e r  Capaci tors 12 for .99 or 
.6 to 6 pf. $1.95 120 for 9.99 
.8 to 10 pf. $1.95 
1 to 14 pf. $1.95 
1 to 20 pf. $1.95 

FET's 
2N3070 1.50 2N5460 .90 MFE3002 3.35 
2N3436 2.25 2N5465 1.35 MPFlO2 .45 
2N3458 1.30 2N5565 5.45 MPFlZl  1.50 
2N3821 1.60 3N126 3.00 MPF4391 .80 
2N3822 1.50 MFE2000 .90 U1282 
2N4351 2.85 MFE2001 1.00 MMF5 5.00 2.50 
2N4416 1.05 MFE2008 4.20 40673 I,39 
2N4875 1.75 MFE2009 4.80 40674 

TUBES 
4.00 572B/T160L 25.00 8072 32.00 2E26 

3828 4.00 811A 7.95 8156 3.95 
15.00 931A 11.95 8908 4X150A 

4X150G 18.00 5849 32.00 8950 59:;: 
4.75 3-10002 135.00 4CX2508 24.00 6146A 

4X250F 25.00 61468/8298A 5.75 4-250A 24.95 
4CX250K 27.00 6907 35.00 4-125A 

TRANSFORMERS 
F-22A 6.3vct at 20 amps $7.91 
F-21A 6.3vct at 10 amps 5.77 
F-18X 6.3vct at 6 amps 3.56 
F-93X 6 . 5 ~  to 40v at 750 ma. 3.53 
F-92A 6 . 5 ~  to 40v at 1 amp 4.59 
F-91X 6 . 5 ~  to 40v at 300 ma. 2.72 
N - 5 1 ~  Isolation Il5vac at 35va. 2.80 
Model D-2 6 . 5 ~  at 3.3 amps 4.95 

6 . 5 ~  at 3.3 amps 
C-912.034 22vct at 200 ma. 

l l v  at 250 ma. 1.49 
BE-12433.001 30v at 15 ma. .49 
C.404-024 l8vct at 400 ma. 1.49 
BGH.9 6.3vct at 10 amps 

115 vac at lOOva Isolation 6.95 
F-107Z 12V @ 4A or 24 V @ 2A 7.80 

Erie High Voltage 
Power Supply 

TSK-209-000 
Input 24vdc 

loo vdc - 12'95 
#2 400 vdc + 
#3 15000 vdc 
Size: 3%" x 2" x 2%" 

This power supply was used in a 

4CX350A/8321 35.00 7377 40.00 4-65A 
METERS 

DX415 25.00 7984 4.95 General Electric DC Volts 0-80 vdc Catalogue #50-152011 10.44 

DIODES 
IN270 Germanium Diodes $7.95/c 

HEP170, 2.5A, 1000 PIV $4.95/20 

Semtech SFMS 20K, 20KV, 10 ma, 
fast recovery $1.26 ea. 

RF TRANSISTORS 
2N1561 15.00 2N3866 JAN TX 4.85 2N5590 6.30 
2N1562 15.00 2N9924 3.20 2N5591 10.35 
2N1692 15.00 2N3925 6.00 2N5635 4.95 
2N1693 15.00 2N3927 11.50 2N5636 11.95 
212631 4.20 2N3948 2.00 2N5637 20.70 
2N2857 1.80 2N3950 26.25 2N5643 20.70 
212876 12.35 2N3961 6.60 2N5641 4.90 
2N2880 25.00 2N4072 1.70 2N5643 20.70 
2N2927 7.00 2N4073 2.00 2N5764 27.00 
2N2947 17.25 2N4135 2.00 2N5811 11.00 
2N2948 15.50 2N4427 1.24 2N5842/MM1607 19.50 
2N2949 3.90 2N44*0 20.00 2N5849/MM1622 19.50 
2N2950 5.00 2N4440 8.60 2N5862 50.00 
2N3287 4.30 2N4957 6.30 2N5942 49.50 
2N3300 1.05 2N5070 13.80 2N5922 10.00 
2N3302 1.05 2N5090 6.90 2N6080 5.45 
2N3307 10.50 2N5108 3.90 2N6081 8.60 
2N3309 3.90 2N5109 1.55 2N6082 11.25 
2N3375/MM3375 7.00 2N5177/MRF5177 20.00 2N6083 12.95 
2N3553 1.80 2N5179 .68 2N6084 14.95 
2N3571 4.10 2N5180 .83 2N6094 5.75 
2N3818 6.00 2N5184 2N609.5 10.35 
2N3824 3.20 2N5216 47.50 2N6096 19.35 
2N3866 1.09 2N5583 5.60 2N6097 28.00 
2N3866 JAN 4.14 2N5589 4.60 2N6166 85.00 

CRT Terminals 

RF TRANSISTORS 
MRF207 2.00 Kertron KB6008 5.50 MM3002 1.65 
MRF208 10.20 Amperex BLY90 22.50 MM3009 1.80 
MRF209 12.35 Amperex A209 8.60 MM3375 7.00 
MRF237 1.85 MSC 2001 20.00 MM3904 1.50 
MRF238 8.55 MSC 3000 20.00 MM3906 1.43 
MRF450 16.55 MSC 3001 20.00 MM4000 1.24 
MRF453 19.55 MSC 3005 20.00 MM4001 1.39 
MRF504 6.75 MSC 80205 20.00 MM4003 1.85 
MRF509 5.50 MSC 80206 20.00 MM4036 1.60 
MRF511 8.60 MSC 80255 20.00 MM4044 3.00 
MRF620 27.00 Fairchild SE7056 3.00 MM4545 3.00 
MRF621 30.50 MM1051 2.00 MM8006/2N5842 2.15 
MRF8004 1.90 MM1500 32.20 MM1552 50.00 
HEPS3013/75 2.95 MM1550 10.00 MM1553 56.50 
HEPS?014/76 4.95 MM1601 5.50 HEPS5026 2.48 
HEPSMO2 11.03 MM1602 7.50 MSC 80256 20.00 
HEPS3003 29.88 MM1607/2N5842 8.65 CTC Dl-28 20.00 
HEPS3005 9.55 MM1614 2.75 CTC D10-28 20.00 
HEPS3006 19.90 MM1620 17.50 CTC El-28 20.00 
HEPS3007 24.95 MM1622/2N5849 19.50 
HEPS3008 2.18 MM1661 15.00 
HEPS3010 11.34 MMl669 17.50 
RCA TA7994 50.00 MM1943 3.00 
RCA 40290 2.48 MM2605 3.00 
Kertron K2126 5.50 MM2608 5.00 

2543 N. 32nd STREET C.O.D. 
PHOENIX, ARIZONA 85008 
PH. 602-957-0786 



and HF too. .  . 
Chicago 

Area 
Hams! 

Come in or call for the 

6 ERICKSON 
COMMUNICATIONS 

Cash or trade deal on: 
Ameco ASP Atlas 
Belden Bird CDE 
CES Collins Cushcraft 
Data Signal Dentron 
Drake ETO HAL 
Hy-Gain lcom KLM 
Kenwood Larsen MFJ 
Midland Mosley NPC 
Newtronics Nye 
Regency Shure Swan 
Standard TPL Tempo 

Hours: 9:30-9 Mon. & Thurs, \ I 9:30-530 Tues. Wed. & Fri. I 
9-3 Sat. 

ERICKSON 
COMMUNICATIONS I 
5935 N. Milwaukee Ave. 
Chicago, IL 60646 

CANADIAN JUMBO SURPLUS and Parts Cata- 
logs. Bargains Galore. Send $1. ETCO.HR, Box 
741. Montreal "A" H3c 2V2. - 
125-Hz CHYSTAL FILTER for  Drake R-4C re- 
ceivers. Ideal fo r  DX and contest work, $125.00. 
Sherwood Engineering, Inc., Dept. G, 1268 
So. Ogden St., Denver, CO 80210. - 
RTTY - NS-1A PLL TU (HR 8/76). Wired/ 
tested $29.95 ppd. Board $4.75 ppd. SASE 
for  info. Nat  Stinnette Electronics, Tavares. 
FL 32778. - 
"GRINCH" offers parts, service, calibration 
and custom or  qjototype fabrication. Send 
S.A.S.E. for data: GRINCH", 307 Jane Road, 
Cinnaminson, N. J. 08077. - 
QSL'S - BROWNIE W3CJl - 30358 Lehigh. 
Allentown. Pa. 18103. Samples wlth cut cat-  
I I O P  5nr, - 
EXELUS~VELY HAM TELETYPE 21st year. 
RTTY Journal, articles, news. DX. VHF, clas- 
sified ads. Sample 3 5 ~ .  $3.50 der year. Box 
837. Roval Oak. Michinan 48068. . - - 
OSCAR 7, SSB-CW TRANSMIT CONVERTERS. 
For 28 or 50 MHz input at  20 mw. 432 MHz 
output a t  1 watt. Solid state, for 12 volt sup- 
ply. 35 watt  solid state amplifier available 
for this converter. Units designed and bui l t  
by W0ENC. Write for  ~nformat ion.  UHF-VHF 
Communications, 53 St. Andrew. Rapid City, 
S. D. 57701. - 
VARIABLE AND TRIMMER CAPACITORS - Mil- 
len, Johnson. Hammarlund. Erie. Arco. In 
stock for immediate shipment, write for free 
price l ist  " A .  D & V Radio, Parts, 12805 W. 
Sarle Rd.. R#2, Freeland, M ~ c h .  48623. 

500 MHz PRESCALER Divide by 10 or  100 
$59.95. Free information. CBS Enterprise, P. 0. 
Box 1356. Cocoa Beach. Fla. 32931. 

Coming Events 
NEW YORK: The Kings County Repeater As. 
sociation, will hold an indoor flea market on 
Sunday. December 19. 1976 f r om 9 a.m. t o  
4 p.m. Located a t  910 Union St., Brooklyn, 
N. Y. (at Grand Army Plaza). Sellers $3, 
buyers $1. Children free. Refreshments avail- 
able. Talk i n  on 146.43 and 146.52. 

S 0 W P CHRISTMAS QSO PARTY. The Society 
o f  Wlreless Ptoneers will conduct a member- 
ship on-the-air QSO Party on the weekend of 
December 18 and 19, 1976. The Party wi l l  
cover the fu l l  48-hour GMT period and wi l l  be 
the f i rst  "voice" Party scheduled by the So- 
cietv. The ouroose of the affair  wi l l  be t o  give 
members an 6ooortunitv t o  meet one anorher 
and to b a s s  -a'bng th61r season's greetings. 
etc. There will be no formal exchange re- 
aulrements and no need to  submlt logs. All 
members with a phone capability are en- 
couraged to participate. The call w i l l  be CQ 
SOWP. While there wi l l  be no certif icates 
awarded, everyone who takes, par t  wi l l  be a 
winner by having an opportunity t o  renew old 
friendships, establish new ones and to  con. 
t inue a comaraderie developed over the years. 
Suggested frequencies for the affair  are 25 
kHz (f) 5 kHz up  f r om the low end of the 
general class phone port ion of each amateur 
band. 

Stolen Equipment 
STOLEN on 8.20-76 i n  a San Francisco park. 
ing  lot, one Tempo VHF 1-2 meter transceiver 
#5728 one Western Electric Touch Tone pad. 
Reward - contact K6RMM, Shel Kurtzman. 
1.213-344-0878, 19436 Topham St., Tarzana, 
CA 91356. - 
ONE Collins 75A-3 SN#910, one Heathkit 
(Apache). Stolen from: Robe? E. Kelley W5VFU. 
3400 Brook Dr.. Oklahoma Clty. OK 73119. 

DRAKE TR-22 2 meter transceiver SN. 640139. 
Beige tr iml ine TT Handset. Magnet mount 
quarter wave dntenna. Stolen f rom Rick Simp- 
son. K0UZP. 303.471.2059. 2723 Rigel Drive. 
Colorado Springs, Colo. 80906. - 
WILSON TI402 S/M 2 meter handi-talky SN 
0R6427. Stolen from: James Hettle, PSC #I. 
PO Box 2493. Peterson AFB, Colo. 80914. 

YAESU FR.lOlSDIG, HF Digi tal  Receiver. SN. 
6C31339. Yaesu FLlO1, HF Digi tal  Transmitter. 
SN. GE306276. Stolen from: Associated Elec- 
tronics Service. 303.475-7050. 404 Arrawana, 
Colorado S ~ r i n a s .  Colo. 80909. . - .  - 
STOLEN FROM GENAVE RADIO Expo '76 
booth i n  Chicago, Sept. 18-19, 1976: One 
GTX.IT Handie.Talkie S/N 10-59. Anyone wlth 
information is  requested t o  contact Genave, 
4141 Kingman Drive, Indianapolis. Ind. 46226. 
317 546-1111. 

MADE IN ALUMINUM 

.j, TELESCOPING 

jl TILT OVER MODELS 

QUALITY MADE 

COMMUNICATION 
10 MODELS MFG. 

or send fo r  f ree 

TEST EQUIPMENT 
All equ~pment listed IS  oprratlondl ~3nll UI, 

conrl~t~onally guaranteed Money back 8 1  nl,: 
sat~sl\erl-cqv~prncnl lbc~nq rcturncd 1111151 11, 
sh~ppcd prcpald Include check or m0nt.v ur l l ,  r 
wlth order Prfces ~ncludc UPS or rnotor I f ~ ~ r ~ l l ~ ;  
ctiarqcs 

B E C K M A N  7570A Counter F r e q  conv 
. . . . . . . . . . . . . . . . . . . . . . . .  10 1000mHz ?I5  

. . .  BOONTON 190A Q m t r  30-200mHz 325 
BOONTON 2028 A M  F M  sig gen 

. . . . . . . . . . . . . . . . . . . . . .  54-216mHz 215 
DEI T D U  230mHz v~deod i sp lay  . . .  55 

. . . . . . . . .  GR546C Audio m ~ c r o v o l t e r  65 

HP160B(USMIOS) l5mHzscope with 
n o r m  horiz, dual t race ver t  p lugs . . 315 

HP166B(Mi l )  Delay sweepfor  above . . 1.30 
HP185A Sampling Scope 1 gHz 1868 

xs t r  r ise  p lug . . . . . . . . . . . . . . . . . .  ,335 
HP202B L F  Osc .5Hz-50kHz 10v. out . . 7 5  

. .  HP205AG Lab  Audlo Gen .02 20kHz. 1Y5 
. . . .  HP212A Pulse Gen .06 5kHzPRR 6 5  

HP430CR M ic rowave  P w r  M t r  . . . . . . . .  JU 
HP540B Transfer Osc to 12.4gHz for 

use w i t h  HP524 type counters . . . . . . .  115 
. . . . . .  HP571B-5610 Dig i ta l  c lock / rcdr  2.15 

. . . . . . .  HP616 Sig gen 1.8 4gHz F M  CW 385 
HP686 Sweep Gen 8.2 12.4gHz Sweep 

range 4.4mHz 4.4gHz . . . . . . . . . . . . . .  5Y5 
HP803A V H F  Ant br idge50 500mHz . . .  95 
SINGER SSB4Sldeband spec anal 

. . . . . . . . . . . . . .  0 40mHz, res. to lOHz 685 
T E K  181 T ime  m a r k  scope cal ib.  . . . . .  JS 
T E K  190Siggen(constampl )  50mHZ . . 125 
T E K  551 Dual  beam 27mHz scope 

. . . . . . . . . . . . . . . . . . . . .  less p lug- ins  735 
T E K  565 Dual  beam lOmHz scope 

. . . . . . . . . . . . . . . . . . . . .  less p lug- ins  525 
TS 505 Std V T V M  ( r f  to500mHz) . . . . . .  65 

For complete l ~s t  of all test cqulpment 
send stamped, Self addrcssed envel0Pu 

GRAY Electronics 
P.O.Box 941, Monroe, Mich.  48161 

Specializing In used lest equ~pment 
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SQUARE - 3" - 412 - .3W, 4 m t g  holes. 
$1.45 ea. ppd., 2/$2.75 or 4/ $4.80 ppd. 

PIONEER - Round 2%'' x I / s v  - 1612 - 
.3W, 4 hole mtg. 

$1.55 ea., 2/$2.85 or 4/$5.20 ppd. 

OVAL - 2" x 4" x 1%" deep - 89 - .1W. 
4 Hole Mtg. $1.75 ea. ppd., 2/$3.15 or 

4/$5.75 ppd. A pP;t~d #5P585A 2" x Y." - Sf2 
$1.35 ea. ppd. 

2/$2.55 o r  4/$4.75 ppd. 

NOBLE 1WK Dual Slide Potentiometer. 
21/B1 x 3/qn x %" with 1%'' lever. 

$ 1.45 ea. or 10 for $ 12.00 ppd. 

% NEW - Just Arrived - NEW 
W A l l  - Full Leads - Importad R e  

sistors. 5% Resistors - - 75 - 
220 - - 390 - 430 - - 1.5K - 2K 
18K - 22K - 39K - - 82K- - 3.9K - 4.3K - 10K - 15K - - 220K - 270K. 10% R 6  
sistors. - 10K - Both 
tolerances 33 ;or 1 e6 ppd. 
(You choose One Value - 100/fd.15 ppd. 
values) Assorted - 100/$4.55 ppd. 

TUNING METERS - Blue 
ttnted plastic body. 0 t o  
left ,  graduated scale. 
2000A. 11/2"W x 1 X " H  x 
%"D. Scale can be rear 
Itghted. Sylvania #18148-1 
$2.25 ma. or 4/$6.95 ppd. 

3000 MFD 
@ 30 Volt 
Capac~tors. 

Size 1" Diameter x 3" Long. 90C Each 
or 3 For $2.25 ppd. 

3000 MFD 12 20V Capacitors. Same size 
as above. 806 ea. or 3 for $2.00 ppd. 

ALSO 3000 MFD @ 50V, 3" x 1%'' din. 
95C ea. or 3/$2.65 ppd. 

ELECTROLYTIC CAPACITOR - PHlLCO .. . * 
11 . - . 4' x 1%" dia. 

Y " _. 
Quad G ~ l ~ o n 1 0 0 ~ 1 5 0  MFD @ 400V and 
at 350V D.C. and 20x50, MFD @ 250V - 
TWISTAB MTG. A very ntce unit for Trans- 
ceiver Power Supplies etc. 

Price is only $1.10 ea. or 3/$2.95 ppd. 

DUAL Electrolytic, 1000 6 500 MFD. 15V. 
long leads. 3hn dta. x 2%" long. 

556 each 3/$1.50 ppd. 

CRL Disc Capacitors. .l MFD. 10V %" 
dia., long leads. 10 for $ 1.00 ppd. 

100/$8.40. 500/$36.60 (U.P.S. Only) 

UNPOTTED TOROIDS - center tapped 
88MHY 
5/$2.95 &> Limited Qtys 44 MHY 

5/$3.95 ppd. 

Transistor and Relay As- 
sembly - consists of (2) 
MJE3055 and (2) MJE2955 
tranststors (10 amp. 90w. 
6Ov complementary palrs) ,, l 1 mounted i n  "U" c h a y e l  
heat s ~ n k  2%" x 1% x 
1%". (2) XTAL CAN RE- 9 IAYS, DPDT, 28v, 8000i2, "'5' mounted 5.8 ma DC. on 1 PC amp board contacts wtth 

- resistors. $2.85 ea. ppd. 

- 400 PIV BRIDGES - 1.5A Gen. Instr. 
/& P.C. Bd  type. 60t ea. or 3/$1.75 ppd. 

SEMTECH BRIDGES 
Heat stnk w/center hole 
mtg. 10 Amp - Tested - 
2M)V P.I.V. $1.75 ea. ppd. 
400V P.I.V. $ 1.95 ea. ppd. 
600V P.I.V. $2.15 ea. ppd. 

25 AMP - TESTED 
200V P.I.V. $2.25 ea. ppd. 
400V P.I.V. $2.50 ea. ppd. 
600V P.I.V. $2.85 ea. ppd. 

SEND STAMP FOR BARGIN LIST 
PENNSYLVANIA RESIDENTS - ADD 6% 

ALL ITEMS PPD. USA 
Canadian orders for less than $5.00 add 
$1.00 t o  cover addittonal ma i l~ng  costs. 
UPS requires your street address. 

m. weinnhenket 
electron~c spec~all~es-BOX 353, IRWIN. PA 15642 

HAM IT UP 
AROUND SOUTH AMERICA. 

Prudential Lines is offering a special Mobile Expedition Cruise for 
HAM radio operators on our 100-passenger Santa Mercedes. So here's 
your chance to have a great 56-day cruise around South America and 
become a Maritime Mobile Operator, too. Sail from San Francisco on 
April 26 or join us at any of our 14 ports along the way. You'll get expert 
instruction in code classes and license upgrading from host Clarence 
Seid, W2KW and KV4AB.You can operate a special hi-powered Maritime 
Mobile Station with Chief Radio Officer Jack Lachelle. What's more, 
you can take part in a DX contest while cruising the fabulous Strait 
of Magellan. For more information, phone collect or 
write Prudential Lines. 
Ships of U.S. Registry. ,. ??. 

PRUDENTIAL LINES 
One California St., S a n  Francisco, CA W106 (415) 781-3800 

I We're Fighting 
I Inflation 

for '76 
FOR FREQUENCY STABILITY 
Depend on  JAN Crystals. Our large stock 
of quartz crystal materials and com- 
ponents assures Fast Delivery from us! 

I CRYSTAL SPECIALS I 
Frequency Standards 

100 KHz (HC 131U) . . . . . . . . . . . $4.50 

1000 KHz(HC 61U) . . . . . . . . . . . 4.50 

Almost all CB sets. TR or Rec . . . . . . $2.50 
(CB SynthesizerCrystal on request) 

Amateur Band in FT.243 . . . . . . . ea. $1.50 
. . . . . . . . . 41$5.00 

80-Meter-. . . . . $3.00 (160-meter not avail.) 

I For 1st class mail, add 20' per crystal. For 
Airmail, add 25'. Send check or money 
order. No dealers, please. I 

Dlv. of 
Bob Whm & Son El 
2400 Crystal Or.. 
Ft. Myers. Fia.3390 
All Phones: (813) 9: 
Sand 101 lor new u 

Home 
training in 
AMATEUR 
RADIO 

N R I ,  l e a d e r  i n  C o m m u n i c a t i o n s ,  
T e l e v i s i o n ,  E l e c t r o n i c s  a n d  T V -  
Radio home training,  now offers the  
first in Amateur  Radio courses, de- 
signed to  prepare you fo r  the  FCC 
Amateur  License you w a n t  o r  need. 

Don't lose your favorite frequency 
The  FCC has  said "either-or" on 
licensing, bu t  to  pass Advanced and 
E x t r a  Class exams, you need the 
technical guidance a s  offered by NRI. 
NRI Advanced Amateur  Radio i s  f o r  
t h e  ham who already has  a General, 
Conditional o r  Tech Class ticket. 
Basic Amateur  Radio is f o r  the  be- 
g i n n e r  a n d  i n c l u d e s  t r a n s m i t t e r ,  
3-band receiver, code practice equip- 
ment. Three  t ra in ing  plans offered. 
Get all the  facts. Mail coupon. No 
o b l i ~ a t i o n .  No salesman will rnll nn 
you. NATIONAL RADIO 
INSTITUTE,  Washington, 
D.C. 20016. 

. ..... . ...... MAIL NOW . .... . . . ... . . 
NATIONAL RADIO INSTITUTE 46-076 : : Wash~ngton. 0 C. 20016 . Please send me anformatlon on Amateur Radio : : tralnlng. 

. Name Age- : 
Address 

. City S t a t e Z i p -  : 
: ACCREDITED MEMEEII NATIONAL nom STUDY COUNCIL : ....................................... 
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Performance... 
w 

. under $299' 
Standard's 146-A Handheld 
outclasses them all! 

Check these 6LASTROPOINT" features: 
146-A A deluxe 2 Meter FM transceiver in a Hand- 

held package 

146-A 2 watts RF output nominal 

146-A Compact size: only l5/i x 3 x 9 inches 

146-A Separate internal mike for superb audio 

146-A Epoxy PC board mounted in a superior 
diecast frame 

146-A Provision for Private Channel (CTCSS) 
external mike or speaker mike 

146-A Myriad of available accessories for out- 
standing flexibility 

Because no two transceiver applications are exactly @a 
alike Standard also makes the rugged HORIZON "2" ITd 
25 watt output 2 meter FM transceiver for HAM, CAP, 
and MARS. The Horizon "2;' like the 146-A, is also avail- 
able for under '$299. Both of these rugged radios offer 
you exceptional quality and outstanding performance at 
a price that's right. 

Standard 
\ Communications 

Standard Cornrnun~cat~ons Gorp. P.O. Box 92151. Los Angeles . C a  90009 
1 
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GIVE IT YOUR ALL 
S)(VR ~ , q d ~ ~  for 2295 VSWR from 3.5 MHz t o  150 MHz on 

100 microampere meters. Ideal 
Our l itt le dual meter SWR bridge for mobile or home operation 
indicates relative forward power with low in-line insertion loss. E L E C T R O N I C S  
and SWR. Use your Swan credit card. A suMldlaw of Cublr Corwraflon 

The Unit is capable of handling Applications at your dealer or write: 305 Airport ~d Oceanslde, CA ..- C- I n M  .a. r ~ r  92054 (714) 
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IF WE WERE YOU 

MODEL 6154 TERMALINER) 

I'D BUY FROM US 
YOUR INQUIRY OR ORDER WILL 
GET OUR PROMPT ATTENTION 

AUTHORIZED 

IHBiRn DISTRIBUTOR 
WEBSTER COMMUNICATIONS 

115 BELLARMINE 

ROCHESTER, MI 48063 
313-375-0420 

Out of Band 

Barlow XCR 30 

Shortwave Listening 
Our only business is supply- 
ing everything needed to tune 
outside the Amateur Radio 
bands and identify what you 
hear. Our mini-catalog de- 
tails Barlow Wadley, Drake 
and Yaesu receivers, WORLD 
RADIO TV HANDBOOK, logs, 
antennas, calibrators, CON- 
FIDENTIAL FREQUENCY LIST, 
receiving antenna tuners, 
FM or TV station guides, A M  
pattern maps, audio filters, 
special ITU lists, QSL 
albums and every book pub- 
lished on "listening." 

GILFER ASSOCIATES, INC 
P.O. Box 239, Park Ridge, NJ 07656 
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ALDELCO SEMI-CONDUCTOR SUPERMARKET 
RF DEVICES 
713775 3W 400 MHz 5 50 2N80804W I75  MHz 5 4 0  
2N3866 1W 4 W  MHI 99 2NMI[(I 15W 175 MHz 8 4 5  
2N5588 3W 175 MH, 4 75 2N6082 25W 175 MHz 10 95 
ZN55YO IOW 175 MHz 7 80 2NS083 30W 175 MHz 12 30 
7N5591 25W 175 MH> 10 95 2 N R W  POW 175 MHz 16 30 

HEAVY DUTY RECTIFIERS 
700 volt Im amp DOE .................................... 8.50 
7 W  Volt 2 M  Amp D09. . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.50 
IWO Volt 7 Amp Spllcon Rcct4ft.r RCA . . . . . . . . .  10 lor .99 
10000 volt S,l,con Rrcl,f,er Em. 65 mA.. ................ 2 9 5  

ALDELCO KITS 
Dlqltal CIwk Kc, Houtr. Mvnu!ct L Sccofld% Large Half Inch LED 
~radout% El&mrd t t n  tncI#calo# 17 hour formal wllh 24 hour 
alarm Snmzc feature. AM PM ~mlzcator. P0wl.r Supplv. Power 
fa,lutc ~ndlcalor Cap ln t c  ~4th wow1 cvr8n cabanrt 523 95 

MOS Ttnw 8111 KII 50160 HI . . . .  S595 

OISCRETE LED5 
. . . .  ~ " m b  ned,  ong gar S h ~ t  I,<IIII 6 log 51.00 
............... ~ u m w  Ofanp. Green. Clrat Nvd oc Green 5 lor SI  W 
. . . . . . . . . .  7W Srrwr Green. Ormqt., Y+.llor*o! Rod 5 lor 51 00 

....................... HL2 or Micro Red .... 5 1 o l ~ l ~  

ZENERS 
1N746to IN750 400 h e .  .25 IN472810 IN4764 1 w ....... 35 

ClOB8. ....................... 1.85 
MPSAl4. ........................... 90 
2N3055 ........................... 99 
MPF 102 FET ............. 45 

......... 2N3904 a 2N3905 101.99 
7N4196or 2N6108 . . . . .  40 

........... MJE 340 l2N56551 $1 10 
40673RCAFtT .......... $155 
741 or 7W 14 Pan DIP.. ....... 25 
555 Tmr r  .................. ..75 
556 IDual 5551 ................. 11.15 
700 Volt 25 Amp . $1 50 
IN914 IN4148 . . .  . . lo for  99 
IN34 INBO lN&d.. lOfor  .99 

CA 3028A Dlf. Am0 .......... 51.50 
.................... LM301 DP Amp 55 

LM3WK Volt. R q  .............. 1.10 
LM380N Audoa Amp .......... 1-75 
NCWOL Porn, Drsrcr ......... 5.95 
NE5618 PLL .................. 4 95 
NE5628 PLL .................. A 9 5  
NE565A PLL ..................... 2 W 
LM109 Man DIP DP Amp ....... 45 
LM141CE TO5 OP Amp ...... 45 
14 of 16 Ptn IC Smkclr ......... 30 
We hare 7400 vtln IC's rand 
stamp for catrlog 

2281H Babylon Tnpk., Merrick, NY 11566 
(516) 378.4555 

WORLO PREFIX M?.? - Full color. 40" x 28". 
shows pref~xes on each country . . .  OX zones. 
t ime zones, c~t ies,  cross referenced tables 

RADIO AMATEURS GREAT CIRCLE CHART OF 
THE WORLO - from the center of the United 
Slates! Full color. 30" x 25". Itsting Great Cir- 
cle bearings in degrees for SIX major U.S. cities: 

Francisco & Los Angeles. 

RADIO AMATEURS MAP OF NORTH AMERICA! 
Full color. 30" x 25" - includes Central Amer- 
Ica and the Carobbean t o  the equator. showing 
call areas. zone boundaries, prefixes and time 
zones. FCC frequency chart, plus useful informa- 

WORLO ATLAS - Only atlas compiled for radio 
amateurs. Packed wi th world-wide information 
- includes 11 maps, in 4 colors wi th zone 
boundaries and country prefixes on each map. 
Also ~ncludes a polar proiect~on map of the 
world plus a map of the Antarctica - a com- 

See your favorita dealer or order direct. 

M a i l  o rders  p lease  include $1.25 per o r d e r  
f o r  s h i p p i n g  a n d  handl ing.  

a digital 
frequency 
counter you . - @21uU -"I , 

can count on 
New 300/600 Mhz Digital Frequency Counters are in a class by thern- 
selves when it comes to reliability, accuracy and performance. 

Quality features include full 7 digit display panel with large LED read- 
outs, resolution to .lHZ, high input sensitivity, automatic limit on in- 
put, controlled time base, selectable gate times .? sec., 1 sec. and 10 
sec. and high stability time base options available. 

Complete Kit includes all parts, drilled and plated PC boards, cabinet, 
switches, hardware and a complete Instruction Manual including calibra- 
tion instructions. 

SPEC1 FlCATlONS TO ORDER ------------------  
Input lmpedence: Direct HI-Z, Pre-scaled 5 0  I h d  check or money order HR-12 
Sensitivity: a 50 mv120MHZ 150 $129.00 for Model 300 

mvl2OOMHZ 200 mvl I Kit (1 H Z  to 300Mhz) 
6OOMHZ I $179.00 for Model 600 Kit 

Time Base: 10 Mhz crystal oscillator I 
I (1 H Z  to 600Mhz) 

Stability: 
10ppm 25 to 40 I For preassembled and tested units 

Standard 
TXCO' 

2ppm 15 to 55 1 $199.00 Model 300 

Frequency Range: Model 300 1HZ to 300 1 $249'00 600 
M ~ Z  ;NAME 
Model 600 1HZ to 600 
Mhz 'ADDRESS 

Resolution: 0.1 second gate I CITY 
1.0 second gate 
10.0 second gate* STATE 

Power: 120 VAC 25 Watts l Z l p  
12 VDC* 

Cabinet Size: 8" x 8" x 2%" 
------------------ 

'Optional 

I Send check or money order to: I 

- - - 

L l d g .  13 ~ u c ~ i d  Ave., Oi'1O!j (201) 589-464 
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& MORE! 
Motorola R.F. Power Transistors . . . RF TRANSMITTER MODEL T-400 
212857 F 30mw lOVcc 1000MHz $ .95 Transistors . . . MICROCOM CORP. 26VDC 410.5MHz 
2N2947 G 15W 25Vcc 50MHz $ 8.00 2N2431K 5/$1.00 f12'50 each 
2N3375 A 11.6W 40Vcc 400MHz $ 3.50 2N2907A 5/f1.00 RF POWER AMPLIFIERS 
2N3818 A 20W 6OVcc 15OMHz $ 4.50 2N3250A 2/$1.00 ACRODYNE INDUSTRIES, INC. 

8 2N3866 B 1W 28Vcc 400MHz $ .65 2N3567 5/$1.00 VHF 172MHz 15 Watts $25.00 
2N2638 9 ,3640 5/$1.00 UHF 400MHz 15 Watts $35.00 

2N3866JAN B 1W 28Vcc 400MHz $ 2.00 
2N3866JANTX 1W 28Vcc 400MHz $ 3.00 2N3644 

5/$1.00 Feather Fans USED BUT TEST GOOD 

2N3925 I 5W 13.6Vcc 175MHz $2.50 2N3702 5/$1.00 VAC $6.00 
5/$1.00 AND LOOKS NEW MODEL 113 115 

- 2N3948 B 1W 2OVcc 200MHz $ 1.25 #& 2#3703 5/$1.00 ROTRON 3380 RPM 270 CMF 

KMC R.F. TRANSISTOR. TYPE K6008 
450mw 3000MHz BVcbo 20 BVco 12 BVcbo 3.0 lCma 100 $2.50 each or 5/$10.00 

Fairchild R.F. TRANSISTORS Motorola 4-LAYER DIODES 
SE5015 $1.00 lN5160/M4U054 $1.00 
SE7056 $2.00 

(NICAD BATTERIES) AA, 1.25 Volts 
294 each 

MUFFIN FANS USED BUT TEST 
GOOD AND LOOKS NEW ROTRON 
115VAC $4.00 

CAN TYPE ELECTROLYTIC CAPACI- 
TOR 3000MFD @ 2OOVDC NEW 
SANGAMD $2.00 

SlLlCONlX I.C. 
G115BX 6X PMOS SW ARRAY $2.00 
DG2OOBA 2XSPST CMOS ANALOG 
SW $1.00 

DIODES 
IN2061 8/$1.00 IN4002 6/$1.00 
1N2070A B/$l.OO IN4006 4/$1.00 
IN4001 8/$1.00 1N540 8/$1.00 

Triad Transformers 
F-18X PRI. 115V FIL. 6.3VCT @ 6 Amps $3.00 
F-93X PRI. 115V 6.5V to 40V @ 750ma $3.00 

Motorola S.C.R. & TRIAC'S 1.C.s 
2N4171 $1.50 MAC21.3 lOOV 25 Amps N7473A @ 356 N74193 @ 654 UA741C @ 204 
215060 $ .45 MAC21-5 300V 25 Amps ::::: N7493A @ 454 N74HllA @ 406 DM5400D @ 45d 
MAC21-1 25V 25 Apms $1.00 MAC21-6 400V 25 Amps $3.00 N74151A @ 756 N74HllF @ 454 OM7490N @ 656 
MAC21-2 50V 25 Amps $1.50 N74157A @ 754 N74H21A @ 40d OM74368N @ $1.00 

N74174B @ 754 1103P @ $1.00 DM8098N @ $1.00 

3001 NORTH 32 ST., APT. 212 (602) 956-9893 1 SEMICONDUCTOR SURPLUS rwomlx, ARlzoNA 85018 I 
r 

PRE-AMP 

HIGH GAIN LOW NOISE 

35dB power gain, 2.5-3.0 dB N.F. a t  150 

MHz 2 stage, R.F. protected, dual-gate 

MOSFETS. Manual gain control and pro- 

vision for AGC. 43'8" x 17/s1' x 1%'' alum- 

inum case with power switch and choice 

of BNC or RCA phono connectors (be 

sure to specify). Available factory tuned 
to the frequency of your choice from 5 

MHz to 250 MHz with approximately 3% 

bandwidth. Up to 10% B.W. available on 

special order. 

N. Y. State residents add sales tax. 

Model 201 price: 5-250 MHz $29.95 

Vanguard 
Labs 
196-23 JAMAICA AVE. 

HOLLIS, N. Y. 11423 

has quick disconnect 
wave element to  resist 

t. Resilient, vinyl-clad 
ent and stressed alurn- 

Compatible with mount to resist weath- 
. Available for 146 or  

Low distortion Elements are in- 

sinewave 
Input 8-18 VDC POPULAR AT 

Rugged, plastic 
Price $19.95 ELEMENT ONLY 

encased with 
leads FM-146 . . . . .$15.95 FME-146 . . . . .$4.95 

Adjustable frequency Freq- set at FM-220 . . . . ,815.95 FME-220 . . . . . $4.95 

(98-250 Hz), 'hwer t&tOz, -:-Includes 10 feet of low loss RG-58 coax. 
Prices include postage in  continental U.S.A. 

available Penn. residents: Add 6% Sales Tax. 

A Better Keyboard 
Output Level Set Pot 
Crystal Controlled-Digitally 
Synthesized Tones 
Strapping for Hi-Low Z Output 
Internal 5 V. Regu la to r  
Supply Voltage Range 7 to 24 V. 

RFI Suppression 
Velcro and Case Included 
Size 2.80 - 2.00 - 0.60 Inches 

'LEMG A ELECTRON1 

POSTPAID 
I N  U.S.A. 

TEXAS RESIDENTS 
ADD 5 %  SALES TAX 

CHECK OR M.O. 
IITE FOR BROCHURE ON 
UTOMATIC UNIT A T D f  0 

I BOX 12171 - DALLAS, TEXAS 75225 I 
1 10 december 1976 More Details? CHECK-OFF Page 142 



IICALL TOLL FREE 800-521-4414 
II SAVE $80,000.00 IN CRYSTALS 
I I LISTEN TO 16,000 DIF-FERENT FREQUENCIES WITH N O  CRYSTALS 

FREE NO OBLIGATION 7 DAY TRIAL 

16 channels MCP 1 WHAMO-10 OPTISCAN 
30-50 MHz 16 channels 10 channels 10 channels 
146-1 74 MHz 31 18 - 51.655 MHz 30-50 MHz 30-50 MHz 
416-51 2 MHz 151.18- 171.655MHz 146-174 MHz 150-170 or 140-160 MHz 
CE's Price - $296.95 451.18 - 471.655 MHz 440-51 2 MHz 450-470 MHz 

CE's Price - $339.95 CE's Price - $278.95 490-51 0 MHz 
CE's Price - $296.95 

Toll free U.S.A. 24  hour order & information line 800-521-4414. Outside U.S.A. &Michigan 
24  hour phone 313-994-4441. Certified check or  charge card on mail orders for immediate 
shipment. Dealer inquiries invited. Michigan residents add tax. Foreign orders invited. Call 
toll free or write for your free complete catalog & specifications. Satisfaction guaranteed or 
your money back. For engineering advice, call after 6 :00  P.M. E.S. T. 

CALL TOLL FREE 

BANKAMERICARO COMMUNICATIONS ENGINEERING 800-521-4414 
P.O. BOX 1002 El CTM or 

ANN ARBOR MI 48106 31 3-994-4441 

SUPER BUYS 
HY GAIN THBDXX $192.00 HY GAIN 18AVTlWB + 100 FEET OF RG81U $100.00 
TH3MK3 3 ELEMENT BEAM, 20, 15, 10 $160.00 SOLID ALUMINUM T-6 MAST 1%" OR 1%'' x 12 FEET 
MOSLEY CLASSIC 33 $179.00 $25.00 
MOSLEY TA-33 $168.00 CABLE CLAMPS 3/16" (MALLEABLE) 25$ EACH 
MOSLEY S-402. 40M BEAM $225.00 BELDEN 8214 R G I I U  FOAM COAX 23C / m. 
HY GAIN 204BA $144.00 BELDEN 8237 RG-8/U 19C/FT. 
HY GAIN 402BA $160.00 BELDEN 8 WIRE ROTOR CABLE #8448 14CIFT. 
HY GAIN DB 10115 A $120.00 BELDEN 8210. 72 OHM KW TWINLEAD $19 PER 100 FT. 
2 BDQ 80140 TRAP DOUBLET $39.95 AMPHENOL PL-259 59C 
CDE HAM-II ROTOR $129.00 CALL FOR QUOTES - TS-520, TS-820, TS-7OOA, 210X. 
CDE CD 44 ROTOR $104.00 TEMPO 2020 & MULTl 2700 Call or Write 
CDE BIG TALK ROTOR + 100 FT. OF CABLE $100.00 TECHNICAL BOOKS IN STOCK 
KLM (MODEL KR400) ROTOR + 100 FT. OF CABLE SWAN-SILTRONIX SWR-1 $18.95 

$100.00 ELECTRA BEARCAT 101 $289.00 
HY GAIN HY-QUAD $179.00 RAYTHEON 811A, SEALED BOXES $15 per pair 
18HT HY TOWER $218.00 ETO, DENTRON & DRAKE AMPLIFIERS Call for Quote 

ALL PRtCES FOB HOUSTON. CALL TODAY FOR ITEMS NOT LISTED 

OUR STAFF: WSGJ, KSAAD, WSMBB, WASZNY, WASUUK, WB5JIS, KSPHQ, WSHVU, WASTGU, WSAB, KSBGB 

MADISON ELECTRONICS SUPPLY, INC. 
1508 McKlNNEY AVENUE, HOUSTON, TEXAS 77002 

7131658-0268 CALL US! Nites 7131497.5683 

More Details? CHECK-OFF Page 142 decem ber 1976 1 1 1 



125 HZ CRYSTAL FILTER FOR DRAKE R-4C 
CF.l75!8. . - WWSl A V A I L M I 1  

l >' .-.a -a. - 
Cuts QRM. Ideal for DX and Contest Work. Does 
what no audio filter can do. A must for CW oper- 
ators who want the best. 125 Hz C - 6  db, 325 
Hz @ -60 db, 8 poles. 
CF.125/8 $125.00 

Money back i f  not satisfied 

Sherwood Engineering, Inc. 
Dept. A 

1268 South Ogden St. 
Denver. Colo.  80210 

(303) 722-2257 

2 METER CRYSTALS 
IN STOCK 

FOR 'I'IIKSI~; I t / l l ) l O S  ON 
S'I'AN 1)AH I) ARHL HKPKi\'l'KR 

E ' l t I I ~ l l K N ( : I I ~ S  
Cle g HT-146 
~ r a i e  TR-22 
brake TR-33 (rec only) 
Drake TR-72 
Genave 
Heathkit HW-2021 

(rec only) 
Heahtkit HW-202 
IcomIVHF Eng 
KenIWilson 
~ a f a y e t 6  HA-1 46 
Midland 13-505 
Regency HR-2 
Regency HR-212 
Regency HR-2B 
Regency HR-312 
Regency H R-2MS - - 
S.B. t .  
Sonar 1802-3-4, 3601 
Standard 1461826 
Standard Horizon 
Swan FM 2X 
Tempo FMH 
TrioIKenwood 
TrioIKenwood TR2200 
TriolKenwood TR7200 

KENSCO Y Z 6  
CDMMUNlCATlOlVI 
Box 469 
Qu~ncy, MA 02169 (...,-. ,., 
(617) 471-6427 

FREE 12 red L.E.D.'S 
with purchase of PB-100 

CONTINENTAL 
SPECIALTIES 
PROTO 
BOARD 100 
A low cost, big 1 0  IC capacity breadboard k i t  w ~ t h  
a l l  the qualily of QT sockets and  the best of the 
Prolo Board series . . . complete down l o  the last 
nut, bolt and screw. Includes 2 QT-355 Sockets; 1 
QT-358 Bus Strip; 2 5-way b~nding posts; 4 rub- 
ber feet; screws, nuts, bolts; and easy assembly 
instructions. $19.95 

Postpaid - Continental U.S.A. 
Use "Check-Off" for complete product catalog. 

HOSFeLT 
eLeCTRONlC8 
2610 SIJNSET BLVD 
STEUBENVILLE. OHIO 43925 
Phone 614 264.6464 

IF YOU DON'T HAVE OUR 
CATALOG YET, SEND SASE ! 

PREAMP, CONVERTER, FM RCVR & 
XMTR KITS, CUSHCRAFT & LARSEN 
ANTENNAS, STANDARD XCVRS. 
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5 PER /A JE! 
ICS Socketed 
Push button Sw iagrams 
Open chassis fo 

2 I N  1 DMM-COUNTER FREQUENCY COUNTER 
FCM-6 FC-6 

6 DIGIT 

,,,*,~*,c,<",,.r,~~", , m # " , P , m  

111111111, 1 iilllllil, 

FCM-8 " 81 H 
8 DIGIT 

I 
z KIT 

Size 10W x 3-1/2 150 MHz K I  

$21 9.95 ;ize 7W x 3 H  x 8D .95 
Meter: Auto polarity and overrange ~ n d  D+rfect for CBen, hams, hobbyists, tech- 
cator. 11 Meg. Ohm input impedanc~ cians. H i  Z input, l 00MV sensitivity. 
Four overlapping ranges on AC-DC vol requency 10 H Z  t o  wer  30 Mhz. (FC-6) 
and current t o  I K V  and 1 AMP and fiu i d  100 Hz to over 150 Mhz. (FC6HI. 
ranges on ohms t o  1 Meg. Ohm. 500' rystal timebase. 5 ppm. 
overrange capability, except curren FCC-8 
Accuracy: +1%, +1 count DC. +1.5%. f 
count AC and C 
FCC-8. . ~ ~ u ~ h L . , o u . l ~ ~  

CAPACITA 
N O W .  IT  1 8  

8 D R E A M  T C  
M E A S U R E  

,e 10W x 3-1/2H x 9D 

i Z input. Sensitivity 1 ts at 

1 1 P 1 1 1 1 A 1 1 1  l l l l i l l 1 i i  
iO Mhz. Readout HZ., Mhz. 
aolut ion 1 Hz. t o  10 I .... -. ....-. .3 HZ 

time base - 
ASSEMBLE 

Size 7W x 3 H  x 8D 599.95 ch 
+I% 21 count (21 pfd. below 100 pfd Tax 
Four ranges from pico farads t o  sever 
thous Farads. Features crystal ,.,op.r. ,.,,-. yr -,.., vdnkamericard 
timeb ~ c e  for stability. Auto- I .. sernbled and Tested Modules 
cyclir ~ a t c h ,  Freq. Counter and 

r Available. Write o r  Call. 

Del 
d COI 

.3 i 

uxe Metal C 
nplete Step. 
n. 7 4 ~ .  LE 
-- - -. . 

abinet 
by-step I n e  
D Readouts 
- - . - - - - 

)itch- o n  M 
r Easy Asser 

- - .  

sin PC Boarc 
nbly 

ruction 81 D 

- - - - - . - - 

I 
The FT-101 E YAESU Tr . t~~s< : t * l vo r  
with new R F  Stleech Processor. 
Solid state 160 thru 10 meters. $749* 

' F 1 I O I E E  ll<:r\ t~r<rc-vrrorl 565'1 
' F T 101 E X  ltrsr .TI rru,rlesl S5r99 I 

rhms. Coun 

,NCE CC 

. -  . -  
ter: Same ; 

. -- 
The TS. 700 ~KENHIOQO 
Transceiver. Soltd state 2 meters 
SSBIFMICWIAM. $700. I 100 millivol 

Khz., or I 
Uk. .,".I 1 1  

love Crystal - 5 ppm. 
CTC UHFNHF 

POWER TRANSISTORS FOR AMATEUR USE 
J l O l  UNDERWOOD CAPACITORS I Add $2.50 

alifornia RI 
landl ing Ea 
d 6% Sales I Orrle, DlrRr I Check or M 0 mth order 

2 BankAtnenf drd or Masterchdrge 
3 c o D IZO? depos~r pleasel I and micro, 

base referer 
19. 

)W Cost AS! 
for Stopw 

Multirnete 

More Details? CHECK-OFF Page 142 decem ber 1976 1 13 



I FAST SCAN AMATEUR TELEVISION EQUIPMENT I 
Th. world's G r n h r t  
Sending b v i a  f 

Now avalhbk from Palomar 
Engimrs - tho lww Ekctronic IC 
KEYER. Highly prized by 
professional operators b u m  it 
is EASIER, QUICKER. and 
MORE ACCURATE. 

II trrmmlta with amazing HU 
CLEAR, CLEAN-CUT signah at 
any 6esirodspnd. Sava th. arm. 
Prevents cramp, and enrbkr 
anyone to rmd with tb skIiI of an 
expelt. 

SPECIAL 2 2 s RADIO MODEL 

Equlppd with Iarg. spoclally 
constructed contact points. Keys 
any amatwr transmitter with 
ease. Sends Manual, k m i -  
Automatic, Full Automatlc, Dot 
Memory, Spunre, and Iambic - 
MORE FEATURES than any 
..other keyer. Has built-in 
sidetone, speaker, speed and 
volume controls, BATTERY 
OPERATED, hMvy ~hie)ckd dle- 
u s t  metal CJSO. FULLY AD- 
JUSTABLE contad ~p.clng and 
paddle tension. The perfect 
prddk touch will AMAZE you. 

Evwy anutwr  and Iiconsd 
operator should know how to rrnd 
with tb IC KEYER. EASY TO 
LEARN. Sent anywhere on 
mceipt d price. F m  brwhum 
mt on rrqwst. 

Send check or momy order. IC 
KEYER $87.50 pStp.id in U.S. 
and Canada. Add $10.00 for 
HEAVY NON-SKID BASE. IC 
KEYER LESS PADDLE 117.50. 
~ d d  6 %  vies tax in California. 

~ta ly  m i te  IZVTT, P.O. Box 37, 
2200 Cantu. Elsewhere send 
m.oo (U.S.) for IC KEYER or 
Q2.W (U.S.) (w IC KEY ER LESS 

I SOLID STATE 

I BROADCAST QUALITY 
PERFORMANCE AX-10 TRANSMITER 

FOR TECHNICAL DATA 
AND PRICING, 

,- - 

I AM-1A RCVR MODEM I 

! H E L P !  

MIXED VALUES. 
DISC CERAMIC CAPACITORS 

$5.00/LB. PPD. IN U.S.A. 
I f  you don't I ~ k e  the pound you get - call or 
wrlte and we'll send another pound FREE. (And 
yw keep the first pound.) 
.7-9pF Glass Piston Trimmer, JFD, VC-1 $2.25 ea 

10  for 51.75 ea 
4.7 MFD/lOV Spraqw 158D S7.50/Hundred 
COLLINS 635V-1 Bandpass filter 2-29.999 MHz, 
tunes in  1 kc increments. select~ve f i l ler 
w/integral linear RF amps 5175.00 , C '=l [SJ- 

- -- 

RVCR 2 to 30 MHz depend~ng on the plug-in 
front end. Provision for XTAL control. Makes a 
fine single-channel H.F. RCVR. 5125.00 
100 kHz solid state standard frequency oscillator. 
Complete in  oven. Size: 4%" x 2" x I%,". 
James Knight's part #JKTO.23. Octal plug-ln. 
Hermetically sealed. 525.00 
WE ARE BUYERS as well as sellers. What haw 
you? We don't have a catalog, by the time we'd 
publish i t  the merchandise would be pane. 

DISC-CAP, 1 9 0 7 5  anrEuoRE m. 
NORTHRIDGE, CA. 9 1 3 2 6  213-360-3387 

I a Spinner Handle Available 
Case: 2x4"; shaft X"x3" 
' T Model TC2: Skirt 2-1 18"; I ~ E S E  T t  2 - a.00 Model TC3: Skirt  Knob 3"; 1-518" 

WITH SOLID STATE 
AND SSB EXPERIENCE 

If  you are a really sharp techni- 

cian who would enjoy working in  

the Amateur Radio field, we have 

excel lent oppor tun i t ies f o r  a 

bright future. No phone calls 

please. 

Send your resume to: Atlas Radio, 

417 Via Del Monte, Oceanside, 

CA 92054. 

I 
I 
I 
I 
I I FEATURING COMPLETE YAESU LINE 1 
I - \  I 
I 
I ORDER TODAY 1 
I 

I 

I 
I 

1 
I 
I 

I 
t WRITE OR CALL I 
1 .  

I 

I 
I 

I 
I 

I Mall Orders accepted. N. Y. residents add 
I 
I sales tax. See us for ail your Amateur Radlo I 
! needs. SASE w i l l  get our list of used Ama- ! 
I 
I -FT.IOIE TRANSCEIVER teur Equipment. 
I Store Hours 
I Jim Beckett 

I 
I 

I I WA2KTJ C F P COMMUNICATIONS Tues. 10-6 to p.m. Sat. I I 
I 

I 2 1 1  NORTH M A I N  STREET 
Fri. 61 Sat. subject a I Bryant Hozempa 

I 
I 

I HORSEHEADS. N. Y. 1 4 8 4 5  -...-...-. Hamfest weekends I 

I WBZLVW pHoN.: 60p739.0187 I Closed Sun. 61 Mon. I 
I 
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Standard Communications Corp. P.O. Box 92151. Los Angeles . Ca - 90009 

Cramped tor 

The answer to your problem is here!! ! 
The McKAY DYMEK DA 100. 
The DA 100 is a compact, wide dynamic 
range, broadband, untuned, omni-direc- 
tional receiving antenna covering the 
frequency range of 50 kHz to 30 MHz. 
The exterior module, a small weather-proof 
box with a 56 inch (142 cm) whip delivers 
the signal to the power supply unit through 
a supplied 50' coaxial cable. 
The power supply locates near your 
general coverage receiver and attaches 
with a supplied patch cord. 
The DA 100 antenna is small, but will equal 
or outperform a 100' long wire antenna, 
and is priced within reach of everyone! 
Order factory direct. Call toll free today! 
Money-back guarantee. Rent/own plan 
available. Complete specs and details on 
request. In Canada, contact Ro-Bar 
Electronics, 140 Doncaster, Thornhill, 
Ontario (416) 881-2331. 
Nationwide 8001854-7769 
Califwnia 8001472-1783 - 

McKay Dymek Company 
a@ 

675 N. Park Ave.. P.O. Box 21 00 
Pomona. Calif. 91 766 
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ham radio 

antennas and 
transmission lines 

Rf current probe (HN) Groundplane, three-band 
W6HPH p. 76. Oct 68 LAlEl p. 6. May 72 

Rf power meter, low-level Correction p. 91. Dec 72 
W5WGF p. 58, Oct 72 Footnote (letter) p. 65, Oct 72 

Sampling network, rf - the milli.trap High-frequency amateur antennas 

general 
Antenna control, autornatec az~muth/elevat~on 

for ra te l l~ te  communications 
WA3HLT p. 26, Jan 75 
Correction p. 58. Dec 75 

Antenna dimension (HN) 
WA9JMY p. 66, Jun 70 

Antennas and capture area 
K6MIO p. 42. Nov 69 

Antenna and control-link calculations for 
repeater licensing 
W7PUG P. 58, Nov 73 
Short circuit 0. 59. Dec 73 

Antenna and feedline facts and fallacies 
W5JJ p. 24. May 73 

Antenna design, programmable 
calculator s lmp l~ f~es  (HN) 
W3DVO p. 70. May 74 

Antenna gain (letter) 
W3AFM p. 62. May 76 

Antenna gain, measuring 
K6JYO p. 26, Jul 69 

Antenna switching, solid.state 
W2EEY p. 30, Nov 68 

Anti-QRM methods 
W3FQJ p. 50. May 71 

Bridge for antenna measurements, simple 
WZCTK p. 34, Sep 70 

Cubical quad measurements 
W4YM p. 42. Jan 69 

Dlpole center insulator (HN) 
WAlABP p. 69. May 69 

Diversity receiving system 
W2EEY P 12. Dec 71 

Dummy load and r f  wattmeter, low.power 
W20LU p. 56, Apr 70 

Dummy loads, experimental 
W8YFB p. 36, Sep 68 

Dummy load, low.power vhf 
WB9DNI p. 40, Sep 73 

Effective radiated power (HN) 
VE7CB p. 72. May 73 

Feedpoint impedance characteristics 
Of Practical antennas 
W5JJ p. 50, Dec 73 

Filters, low-pass, for 10 and 15 
W2EEY p. 42. Jan 72 

Gain vs antenna height, calculating 
WB8lFM P. 54. Nov 73 

GDO, new uses for 
K2ZSQ 0. 48. Dec 68 

Grounding, safer (letter) 
WA5KTC p. 59. May 72 

Ground rods (letter) 
W7FS p. 66. May 71 

Ground systems, vertical antenna 
W7LR p. 30, May 74 

Headings, beam antenna 
W6FFC P 64. Apr 71 

Hook, line 'n sinker (HN) 
WA4NED p. 76, Sep 68 

Horizontal or vertical (HN) 
W71V p. 62. Jun 72 

Impedance measurements, nonresonant antenna 
W7CSD P 46, Apr 74 

Insulators, homemade antenna (HN) 
W7ZC p. 70. May 73 

Isotropic source and practical antennas 
K6FD p. 32. May 70 

Lightning protection (C&T) 
WlDTY p. 50, Jun 76 

Line-of.sight distance, calculating 
WBSCBC p. 56. Nov 76 

Measurement techniques for antennas 
and transmission lines 
W40Q p. 36. May 74 

Measuring antenna gain 
K6JYO p. 26. Jul 69 

Mobile mount, rigid (HN) 
VE7ABK p. 69. Jan 73 

Power in reflected waves 
Woods p. 49. Oct 71 

Reflected power, some reflections on 
VE3AAZ p. 44. May 70 

Reflectometers 
KlYZW p. 65. Dec 69 

W6QJW p. 34. Jan 73 
Smith chart, how to use 

WlDTY p. 16, Nov 70 
Correction o. 76. Dec 71 . . 

Standingwave ratios, Importance of 
W2HB p. 26. Jul 73 
Correction (letter) p. 67. May 74 

T~me.domain reflectometry, practical 
ex~erimenter 's aoDroach 
W A ~ P I A  

T.R switch 
K3KMO 

Voltage-probe antenna 
WlDTY 

p. 22. May 71 

o. 61. Aor 69 
7 . .  

p. 20. Oct 70 

high-frequency antennas 
All band antenna portable (HN) 

W2lNS p. 68, Jun 70 
All-band phased-vertical 

WA7GXO p. 32, May 72 
Antenna. 3.5 MHz. for a small lot 

W6AGX p. 28, May 73 
Antenna potpourri 

W3FQJ p. 54, May 72 
Antenna systems for 80 and 40 meters 

K6KA p. 55. Feb 70 
Army loop antenna - revisited 

W3FQJ p. 59. Sep 71 
Added notes p. 64. Jan 72 

Beam antenna, improved triangular shaped 
W6DL p. 20, May 70 

Beam for ten meters, economical 
WlFPF p. 54, Mar 70 

Beverage antenna 
W3FQJ p. 67, Dec 71 

Big beam for 10 meters 
VElTG p. 32, Mar 68 

Bobtail curtain array, forty-meter 
VElTG p. 58. Jul 69 

Coaxial dipole antenna, analysis of 
W2DU p. 46. Aug 76 

Coaxial dipole, multiband (HN) 
W4BDK p. 71. May 73 

Collinear, six-element, for 
W0YBF p. 22. May 76 

Compact antennas for 20 meters 
W4ROS p. 38, May 71 

Converted-vee, 80 and 40 meter 
W6JKR p. 18. Dec 69 

Corner-fed loop, low frequency 
ZL lBN p. 30. Apr 76 

Cublcal quad antenna desegn parameters 
K60PZ o. 55. Aug 70 

CubicaCquad antennas, mechan~cai design o i  
VE311 p. 44. Oct 74 

CubicaCquad antennas, unusual 
WlDTY p. 6. May 70 

Cubical quad, improved low-profile, three band 
WlHXU p. 25. May 76 

Cubical quad, three-band 
WlHXU p. 22, Jul 75 

Curtain antenna (HN) 
W4ATE p. 66. May 72 

Dipole, all-band tuned 
ZS6BT p. 22, Oct 72 

Dipole antennas on non.harmonic 
frequencies (HN) 
WZCTK p. 72. Mar 69 

Dipole beam 
W3FQJ p. 56. Jun 74 

Dipole pairs, low SWR 
W6FPO p. 42. Oct 72 

Dipole sloping inverted.vee 
W6NIF p. 48. Feb 69 

Double bi-square array 
W6FFF p. 32. May 71 

Dual.band antennas, compact 
W6SAI p. 18. Mar 70 

DX antenna, single-element 
W6FHM p. 52, Dec 72 
Performance (letter) p. 65. Oct 73 

Folded mini-monopole antenna 
W6SAI p. 32. May 68 

Four-band wire antenna 
W3FQJ p. 53. Aug 75 

Ground.plane, multiband (HN) 
JAlQlY p. 62. May 71 

W2WLR p. 28. Apr 69 
High-frequency diversity antennas 

W2WLR P 28, Oct 69 
Horizontal-antenna gain at selected 

vertical radiation angles 
W7LR p. 54. Feb 76 

Horrzontal antennas, optimum height for 
W7LR D. 40. Jun 74 

Horizontal antennas, vertical radiatjon patterns 
WA9RQY p. 58. May 74 

Inverted-vee antenna (letter) 
WB6AQF p. 66. May 71 

Inverted-vee antenna, modified 
W2KTW P. 40. Oct 71 

Inverted-vee installation, improved low.band (HN) 
W9KNI p. 68, May 76 

Inverted V or delta loop, how to  add to  tower 
K4DJC p. 32, Jul  76 

Large vertical. 160 and 80 meters 
W71V P. 8. May 75 

Log-Periodic antenna. 14, 21  and 28 MHz 
W4AEO p. 18, Aug 73 

Log-periodic antennas. 7-MHz 
W4AEO P 16. May 73 

Log-periodic antennas, feed system for 
W4AEO p. 30. Oct 74 

Log periodic antennas, graphical design 
method for 
W4AEO P. 14, May 75 

Log-periodic antennas, vertical 
monopole. 3.5 and 7.0 MHz 
W4AEO p. 44, Sep 73 

Log-perlodic beams, improved (letter) 
W4AEO P 74. May 75 

Logperiodic beam. 15 and 20 meters 
W4AEO p. 6. May 74 

Log periodic feeds (letter) 
W4AEO p. 66. May 74 

Logperiodic, three-band 
W4AEO P. 28. Sep 72 

Long-wire multiband antenna 
W3FQJ p. 28, Nov 69 

LOOP antennas 
W40Q p. 18. Dec 76 

Loop receiving antenna 
W2lMB P. 66. May 75 
Correction P 58. Dec 75 

Lopp.yagi antennas 
VK2ZTB p. 30, May 76 

Low-mounted antennas 
W3FQJ p. 66, May 73 

Mobile antenna, helically wound 
ZE6JP p. 40, Dec 72 

Mono-loop antenna (HN) 
W8BW p. 70, Sep 69 

Multiband dipoles for portable use 
W6SAl p. 12. May 70 

Phased arra), electrically-controlled 
W5TRS p. 52, May 75 

Phased vertical array, four-element 
W8HXR p. 24, May 75 

Quad antenna, multiband 
DJ4VM p. 41, Aug 69 

Receiving antennas 
K6ZGQ p. 56. May 70 

Satellite antenna, simple (HN) 
WA6PXY p. 59, Feb 75 

Selective antenna system minimizes 
unwanted signals 
WSTRS p. 28, May 76 

Shunt-feed systems for grounded vertical 
radiators, how to  design 
W40Q p. 34, May 75 

Simple antennas for 40 and 80 
W5RUB p. 16. Dec 72 

Simple 1.. 2- and 3-band antennas 
W9EGQ p. 54, Jul 68 

Sloping dipoles 
W5RUB p. 19, Dec 72 
Performance (letter) p. 76. May 73 

Small.loop antennas 
W4YOT p. 36. May 72 

Stub bandswitched antennas 
W2EEY p. 50. Jul 69 

Suitcase antenna, high-frequency 
VK5BI p. 61. May 73 

Tailoring your antenna, how to  
KH6HDM p. 34. May 73 
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Telephone.wire antenna (HN) 
K9TBD p. 70, May 76 

Three.band ground plane 
W6HPH p. 32, Oct 68 

Triangle antennas 
W3FQJ p. 56. Aug 71  

Triangle antennas 
W6KIW p. 58, May 72 

Triangle antennas (letter) 
K4ZZV p. 72. Nov 71  

Triangle beams 
W3FQJ p. 70. Dec 7 1  

Tuning aid for  the sightless (HN) 
W6VX p. 83. Sep 76 

Unidirectional antenna for  the low-frequency 
bands 
GW3NJY p. 61. Jan 70 

Vertical antenna radiation patterns 
W7LR p. 50. Apr 74 

Vertical antenna, low.band 
W41YB p. 70, Jul  72 

Vertical antenna, three-band 
W9BQE p. 44. May 74 

Vertical antennas, improving performance of 
K6FD p. 54. Dec 74 

Vertical antennas, performance characteristics 
W7LR p. 34. Mar  74 

Ver t~ca l  beam antenna. 80 meter  
VElTG p. 26. May 70 

Vertical dipole, gamma.loop-fed 
W6SAI p. 19, May 72 

Vertical for  80 meters, top.loaded 
W2MB p. 20, Sep 71 

Vertical radiators 
W40Q p. 16. Apr 73 

Vertical, top-loaded 80 meter 
VElTG p .  48. Jun 69 

Vertical-tower antenna svstem 

Parabolic reflectors, f inding the focal  length (HN) 
WA4WDL p. 57, Mar  74 

Parabolic reflector, 16-foot homebrew 
WB61DM P. 8, Aug 69 

Quad-yagi arrays, 432. and 1296.MHz 
W3AED p 20. May 73 
Short c i rcui t  D. 58. Dec 73 

Mobi le transmitter, loading 
W4Y B p. 46, May 72 

Noise bridge, antenna 
WB2EGZ p. 18. Dec 70 

Noise bridge, antenna (HN) 
K8EEG P. 71, May 74 

Noise b r ~ d g e  for  impedance measurements 
YAlGJM p. 62, Jan 73 
Added notes p. 66. May 74; p. 60. Mar 75 

Phase meter, r f  
VEZAYU, Korth P. 28. Apr 73 

Quadrif i lar toroid (HN) 
W9LL p. 52, Dec 75 

Stub.switched, stub-matched antennas 
W2EEY p. 34. Jan 69 

Swr a la rm circuits 
WPEEY p. 73. Apr 70 

Swr bridge 
WBPZSH p. 55. Oct 71  

Swr bridge and power meter, integrated 
W6DOB p. 40. May  70 

Swr bridge readings (HN) 
W6FPO p. 63, Aug  73 

Swr tndicator, aural, for  the visually handicapped 
K6HTM p. 52, May 76 

Swr meter 
W6VSV p. 6. Oct 70 

Swr meter, improving (HN) 
W5NPD p. 68. May 76 

Transmatch, f ive-to-one 
W71V o. 54. Mav 74 

. . 
Simple antennas, 144.MHz 

WA3NFW p. 30. May 73 
Switch, antenna for 2 meters, solid-state 

K2ZSQ p. 48. May 69 
Two.meter antenna, s imple (HN) 

W6BLZ p .  78. Aug 68 
Two-meter f m  antenna (HN) 

WB6KYE p. 64. May 71  
Two-meter mobile antennas 

W6BLZ p. 76. May 68 
Vertical antennas, t ru th  about %-wavelength 

K0DOK p. 48. May 74 
Added no!e (letter) p. 54, Jan 75 

Vhf antenna swi tching without relays (HN) 
K2ZSQ p. 76, Sep 68 

Whip. 5/8.wave. 144 MHz (HN) 
VE3DDD p. 70, Apr 73 

Yagi, 1296-MHz 
WZCQH p. 24. May 72 

7.MHz a t t ~ c  antenna (HN) 
W21SL p. 68. May 76 

10-GHz dielectric antenna (HN) 
WA4WDL o. 80. Mav 75 

144-MHz vertical. 5/~-wavelength 
K6KLO p SO, Jul  74 

144-MHz antenna, %-wavelength 
bui l t  f rom CB mobile whip (HN) 
WB4WSU P. 67. Jun 74 

Transmission lines, g r id  d ipping '(HN) ' 
WZOLU p. 72. Feb 71  

Transmission lines, uhf  
WA2VTR p. 36, May 71  

Uhf coax connectors (HN) 
W0LCP p. 70, Sep 72 

144-MHz colinear uses PVC pipe mast  (HN) 
KBLLZ p. 66, May 76 

144-MHz vertical mobile antennas. 'A and 
W40Q p. 56, May 

Whips and  loops as apartment antennas 
W2EEY p. 80. Mar 

Windom antenna, four.band 
W4VUO p. 62. Jan 
Correction (letter) p. 74, Sep 

Zepp antenna, extended 
W6QVI p. 48, Dec 

ZL special antenna, understanding the 
WA6TKT p .  38, May 

160-meter loop, recelvlng 
K6HTM p. 46, May 

160.meter vertical, shortened (HN) 
W6VX p. 72, May 

160 meters wi th 40.rneter vertical 
W 2 l M B  p. 34. Oct 

5/a wavelength, test data on 
WPLTJ, WPCQH p. 46. May 76 

144.MHz, %-wavelength verttcal 
W l R H N  p. 50. Mar 76 

144.MHz. %.wavelength, vertical antenna 
for mobile 
K4LPQ p. 42. May 76 

432-MHz high.gain Yagi 
K6HCP P. 46, Jan 76 
Comments. W0PW p. 63, May 76 

432-MHz OSCAR antenna (HN) 
WlJAA p. 58, Jul  75 

1296.MHz Yagi array 
W3AED p .  40. May 75 

towers and rotators 
Antenna and rotator preventive maintenance 

WAIABP p. 66, Jan 
Antenna and  tower restrictions 

W71V p. 24, Jan 
Antenna mast, build your own ti l t-over 

W6KRT p. 42. Feb 
Correction p. 76. Sep 

Az-el antenna mount for  satell i te 
commun~ca t ions  
W2LX o. 34. Mar  

Cornell.Dubilier rotators (HN) 
K6KA p. 82. May 

Ham-M modifications (HN) 
W2TQK P. 72, May matching and tuning 

Antenna coupler for  three-band beams 
ZS6BT p. 42, May 72 

Antenna coupler, s i xmete r  
K lRAK p .  44. Ju l  71  

Antenna impedance transformer for  
receivers (HN) 
W6N I F D. 70. Jan 70 

vhf antennas 
Antennas for satelltte communications, s imple 

K4GSX p. 24. May 74 
Circularly.polarized ground-plane 

antenna for  satell i te communicat ions 
K4GSX P. 28. Dec 74 

Keeping your beam, t ips fo r  
W6BLZ P 50, Aug 

Pipe antenna masts, design data for  
W3MR p. 52. Sep 
Added d e s ~ g n  notes (letter) p. 75. May 

Rotator, AR-22, f ix ing a sticky 
WAIABP p. 34. Jun  

Rotator for  medium-sized beams 
K2BT P. 48. May 

Rotator. 7-45, Improvement (HN) 
WA0VAM p. 64. Sep 

Stress analysis of antenna systems 
W2FZJ p. 23. Oct 

Telescoping tv  masts (HN) 
WA0KKC p. 57. Feb 

Tiltover tower base, low-cost 
WAIABP p. 86. Apr 

Tilt-over tower uses extension ladder 
W5TRS P. 71. May 

Tower, homemade tilt.over 
WA3EWH P. 28, May 

Tower, wind.protected crank.up 
(HN) p. 74. Oct 

Towers and rotators 
K6KA P. 34. May 

Wind l o a d ~ n a  o n  towers and antenna 

. . 
Antenna matcher, one.man 

W4SD p. 24, Jun 71  
Antenna tuner adjustment (HN) 

WA4MTH p. 53, Dec 75 
Antenna tuner, automatic 

WAaAQC p. 36, Nov 72 
Antenna tuner, medium.power toroidal 

WB2ZSH P. 58. Jan 74 

Collinear antenna for  two meters, nine.element 
W6RJD p. 12. May 72 

Collinear antenna (letter) 
W6SAI p. 70. Oct 71  

Collinear array for  two meters. 4-element 
WB6KGF p. 6. May 71  

Collinear antenna, four  element 440-MHz 
WA6HTP P. 38, May 73 Antenna tuner for op t lmum power. transfer 

WZWLR P. 28. May 70 
Antenna tuners 

W3FQJ P. 58. Dec 72 
Antenna tuning uni ts  

W3FQJ P. 58. Jan 73 
Balun, adjustable for  yagi antennas 

W6SAI p. 14, May 71  
Balun. Simplif ied (HN) 

WA0KKC p. 73. Oct 69  
Baluns, wideband bridge 

W6SAI. WA6BAN P. 28, Dec 68 
Broadband Antenna Baluns 

W6SAI P. 6. Jun 68 

Collinear, six meter  
K4ERO p. 59. Nov 69 

Corner reflector antenna. 432 MHz 
WA2FSQ p. 24, Nov 71  

Cubical quad, economy six.meter 
W6DOR p. 50, Apr 69 

Feed horn, cylindrical, for  parabolic reflectors 
WA9HUV p. 16, May 76 

Ground plane, 2-meter, 0.7 wavelength 
W3WZA p. 40. Mar  69 

Ground plane, portable vhf  (HN) 
K9DHD P. 71, May 73 

structures. how t o  calculate 
K4KJ p. 16, Aug 
Added note p. 56, Ju l  J.pole antenna for  6-meters 

K4SDY p. 48. Aug  68 
Logper iodic,  yagi  beam 

K6RIL, W6SAI p. 8, Jul  69 
Correct~on p. 68. Feb 70 

Magnet.mount antenna, portable (HN) 
WBPYYU p. 67, May 76 

Matching techniques for  vhf/uhf antennas 
WlJAA p. 50, Jul  76 

Couplers, random-length antenna 
W2EEY p. 32, Jan 70 

Dummy loads 
W4MB p. 40, Mar 76 

Feeding and matching techniques fo r  
vhf /uhf  antennas 
WlJAA p. 54, May 76 

Gamma-match capacltor, remotely controlled 
K2BT 0. 74. Mav 75 

transmission lines 
Coax cable dehumidif ier 

K4RJ p. 26. Sep 
Coax connectors, repair ing broken (HN) 

W 0 H K F  p. 66, Jun  
Coaxial cable (C&T) 

W 1 DTY p. 50, Jun  
Coaxial cable, checking (letter) 

W2OLU 0. 68. May 

Microwave antenna. Low.cost 
K6HIJ p. 52. Nov 69 

. . 
Gamma.matching networks, how t o  design 

W71TB p. 46, May 73 
Impedance bridge, low.cost RX 

W8YFB P. 6. May 73 
Impedance-matching baluns, open-wire 

W6MUR p. 46. Nov 73 
1mpedance.matching systems, designing 

W7CSD P. 58, Jul  73 
Loads, affect of mismatched t r a n s m ~ t t e r  

W5JJ P. 60, Sep 69 
Matching, antenna, two-band wi th stubs 

W6MUR D .  18. Oct 73 

Mobile antenna, magnet.mount 
W l H C l  p. 54, Sep 75 

Mobile antenna, six.meter (HN) 
W4PSJ o. 77. Oct 70 

Coaxial cable connectors (HN) 
WAlABP p. 71. Mar  

Coaxial-cable f~ t t i ngs ,  type-F 
K2MDO P. 44. May 

Coaxial cable supports (HN) 
W2GA p. 56. J u n  

Coaxla1 cable, what  you know about  
W91SB p. 30. Sep 

Moonbounce antenna, practical 1 4 4 . ~ ~ 2  
K6HCP p. 52. May 70 

Oscar antenna, mobi le (HN) 
W60AL p. 67. May 76 

Parabolic reflector antennas 
VK3ATN P. 12, May 74 

Paratolrc re:lector element cpactng 
WA9HUV P. 28. May 75 

Parabolic reflector galn 
W2TQK P 50, Jul  75 

. . 
Matching system, two-capacitor 

W6MUR p. 58, Sep 73 
Measuring complex impedance wi th swr bridge 

WB4KSS p. 46, May 75 

Coaxial connectors can generate r f i  
WlDTY 0. 48. Jun  . . 

Coaxial feedthrough panel  (HN) 
W3URE p. 70. Apr 
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nothing There's I 
like it 

RAOlO AMATEUR callbook 
Respected worldwide as 
the only complete authority 
for radio amateur 
QSL and QTH information. 

The U. S. Callbook has nearly 
300,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back-up charts and 
references you come to  expect 
from the Callbook. 

Specialize in DX? Then you're 
looking for the Foreign Callbook 
wi th almost 235,000 calls, 
names and addresses of ama- 
teurs outside of the USA. 

U.S. Callbook $14.95 

Foreign Callbook $13.95 

Order from your favorite elec- 
tronics dealer or direct from the 
publisher. All direct orders add 
$1.25 for shipping. Illinois residents 
add 5% Sales Tax. 

RAOlO AMATEUR 

Lake Bluff, 111 60044 

ALL PROI)lI(TS HILLY ASSFWHLI I). TEST1 11 \NIB WAHRI\NTFII , ~ ~ / ~ ~ ' , ~ ~ ~ ~ ~ ~ ~  COMPETITIVELY PRICED! ~ ~ ~ ; ~ ~ ~ ~ ; ~ ; ~ D ~ ~ ; ~ : : : : : ~ ~ ; ~ ~ ; : ~ , l ~ ; : , , l , , l , , ;  

:o 2 5  

549.95 532.95 $39.95 
EPC-300 EPC-14.1-R LA-1 44 

300 M H z  P r w l e r  2 Meter FM Transmitter 30 Watt 2 Meter Power Amplifier 
o Bu~lt-In 1 1  7 vac (10 HZ power supply 0 ? rhnnncl\. 144-148 MHz o Frrqtancy r a n g  l4414R MHZ 
o SIZC 3%" w x ?W' h x 4- L o Power Output 2 walls tvpical. I wntt 0 Maximum RF output powrr 30 wal ls  

0 BNC input, oulput connrcton man @ 12.5 VDC o Mox~mum RF input power 5 watts 

o Input tmpcdancc = 50 ohms o 50 ohm aulput nmpcdancr o Supply voltaw 13 h VDC 
o Output TTL. Fan out of I 0 Narrow hand FM ! 5 KHZ o Small sirc I 71R" w x SIR" h v 315" L 

o Sensil~vilv 14 mv 6 l SO MHz. o Ruwd balanccd cmittcr output 
trannstor 

o Virtually burn-out proof halanced 
150 mv b 3W MHZ enllltcr oulpul trans~sl~r. 

o Small strc I 71R" w x I" h r 3%" L ~,,ll~ compnlnblc will, ~ ~ 1 4 4 8  
o 50 ohm input & output impcctonce 

Elprocon o Sold as a fully tested & asembled 
Lnd L I f . A d d m d  Stnmpd ELECTRONIC PROTOTYPE CONSULTANTS c~rcuil board less case, connectors 

Envelope Fot M a .  Inforrnntmn 1907 W. Camphll 1 Phun~x. Arvona 85015 and hrat r~nk 

I COMPARING KEYERS ? I 

Check these features 
operotes o n  110VAC or12VDC 
n o  b a t t e r i e s  t o  c h a n g e  

n o t  o k i t ,  w i r e d  a n d  t e s t e d  

y o u r  c h o i c e  o f  d o t  a n d / o r  

d a s h  m e m o r y  

am-one introductory price $49.00 
MONOLITH ELECTRONICS 

b o x  2952 sto.A,Chompaign,lll.61820 

12 Button touch-tone pads cal~brated and 
guaranteed 90 days (abuse excluded) wtth 
dtagram $14.00 
Attract,ve p last~c mounting box w ~ t h  
brackets $4.75 
Complete working system ready to con- 
nect to your transmatter $ 24.95 

I 

;w 
a. 

TELEPHONE EQUIPMENT COMPANY 
Post Office Box 596. Leesbllrg, Flor~da 32748 

(904) 728.2730 

WF TWSVERTERS MILITARY 
h SURPLUS WANTED - - -  - - ~ - - ~ - ~  

Space buys more and pays more. High- 
est prices ever on U.S. M~l i tary  sur- 
plus, especially on Collins equipment 
o r  parts. We pay freight. Call collect 
now for our high offer. 201 440-8787. 

50, 144 & 220MHZ models SPACE E L E C T R O N I C S  CO. 
div. of Military Electronics Corp. 

1 watt min. o@ut 35 Ruta Court, S. Hackensack, N.J. 07606 

Compatibk wh HF SSB equbt 
$129.50 

VHF Seal lo. 
2246 Beech St. 

DE 19956 (302) 846-2691 

DIPOLE /ANTENNA CONNECTOR 
/' H I E  QUE (HQ.1)  c$spolg, cnnrbcctor p ha< 10 .1 .  \ < I .  3n so, b " ,  ,"old,$, ontc, 

el.>\% ImIICd pla%loc trrrdv l o  .,rccpl 
"'.+. PI  ?%1 1'1ug on I*cdlonr Drip 
C A P  kern< Co.,. t!ll!np5 dry 1n,,r,,c 
t torlr  lncludrd Cua,rnteed AI your 
<JC~ICII n r  $3.95 po%lpaml. Con. 
0.ln.on ~ n ~ u l a l ~ ~ r s  2fS .99 .  

BUDWIG MFG. CO. PO mi 9 7 n .  Ramona. c 1  wo65 

ANTENNA SUPERMARKET, PO BOX 1682, ~ e p t .  H, Largo, F/a. 33540 

DIPOLE AND WIRE ANTENNA KITS, complete w ~ t h  HI Q BALUN, 100' rope, copper 
antenna wtre and tnsulators 
80/40/15 parallel d~pole $36.95 160 short. 130' length 36.95 
40/20/15 parallel dtpole $30.95 80 short. 63' length 31.95 
80/40 trap d~po le  $41.95 40 short. 33' length $ 28.95 
40/20 trap d~po le  $36.95 Slngle band models from $24.95 

VERTICALS - complete wlth Untversal Mounttng Base. Folds NEW 
to 5' for Easy Transport. Hvy. Duty Aluminum Tub~ng. Apartment / Portable 
20/15 trap. 13' hgt. $29.95 160 compact 23' hgt. $44.95 apt. roof or patlo. 
40/20/15 trap 22' hgt. 44.95 80 compact 20' hgt 39.95 camper. trader, mo. 
80/40/20 trap 30' hgt. 69.95 40 compact 15' hgt. 34.95 tor home All bands 

80 10, folds to 5' 
80/40/15 trap 20' hgt. 59.95 20/15/10full slzevert~cal 29.95 eastly, 13, height. 
10 meter cov. for above add 9.95 80 40-20 15.10 $49.95 

TO ORDER - Include 51 95 shtpplng ($2 95 West Coast) 
24 hour shipmenl. 30 day guarantee 

For Info: 1st Class Stamp. 
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Coaxial-line loss, measuring with reflectometer 
W2VCl p. 50, May 72 

Coax. Low.cost (HN) 
K6BIJ p. 74, Oct 69 

Coaxial transmission lines, underground 
WG5FCH D. 38. Mav 70 

lmp&ance transformer, non.synch'ronous (HN) 
W5TRS p. 66. Sep 75 
Comments, W3DVO p. 63, May 76 

0pen.wire feedthrough insulator (HN) 
W4RNL p. 79. May 75 

Single feedline for multiple antennas 
K2lSP D. 58. Mav 71 . .- - 

Solenoid rotary switches 
W2EEY p. 36, Apr 68 

Transmission line calculations, 
using your pocket calculator for 
W5TRS p. 40, Nov 76 

Tuner, receiver (HN) 
WA7KRE p. 72, Mar 69 

Tuner, wall-to-wall antenna (HN) 
W2OUX p. 56, Dec 70 

Uhf microstrip swr bridge 
W4CGC p. 22. Dec 72 

audio 
Audio agc principles and practice 

WASSNZ p. 28. Jun 71 
Audio amplifier and squelch circutt 

W6AJF p. 36, Aug 68 
Audio CW filter 

W7DI p. 54. Nov 71 
Audio filter, tunable, for weak-signal 

communications 
K6HCP p. 28. Nov 75 

Audio filters, aligning (HN) 
W4ATE p. 72. Aug 72 

Audio filters, inexpensive 
WBYFB p. 24. Aug 72 

Audio fi lter mod (HN) 
K6HlLL p. 60, Jan 72 

Audio mixer (HN) 
W6KNE p. 66, Nov 76 

Audio module, a complete 
K4DHC p. 18, Jun 73 

Audio.oscillator module, Cordover 
WB2GQY p. 44. Mar 71 
Correction p. 80. Dec 71 

Audio-power integrated circuits 
W3FQJ p. 64, Jan 76 

Audio transducer (HN) 
WAlOPN p. 59, Jul 75 

Binaural CW reception, synthestzer for 
W6NRW p. 46. Nov 75 

Compressor, dual channel 
W2EEY p. 40. Jul 68 

Distortion and splatter 
K5LLI p. 44. Dec 70 

Dynamic microphones (C&T) 
WlDTY p. 46. Jun 76 

Filter for CW. tunable audio 
WAlJSM p. 34. Aug 70 

Filter.frequency translator for cw reception. 
integrated audio 
WZEEY p. 24. Jun 70 

Filter, lowpass audio, s~mp le  
OD5CG p. 54. Jan 74 

Filter, simple audio 
W4NVK p. 44. Oct 70 

Filter. tunable peak-notch audio 
W2EEY p. 22, Mar 70 

Filter, variable bandpass audio 
W3AEX p. 36, Apr 70 

Hang agc circuit for ssb and CW 
WlERJ p. 50. Sep 72 

Headphone cords (HN) 
W20LU p. 62. Nov 75 

Headphones, lightweight 
K6KA p. 34, Sep 68 

Impedance match, microphone (HN) 
W5JJ p. 67, Sep 73 

Increased flexibility for the MFJ 
Enterprises CW filters 
K3 N EZ p. 58, Dec 76 

Intercom, simple (HN) 
W4AYV p. 66, Jul 72 

Microphone preamplifier with agc 
Bryant p. 28, Nov 71 

Microphone, using Shure 401A with 
the Drake TR-4 (HN) 
G3XOM p. 68. Sep 73 

Microphones, mut ing (HN) 
W61L p. 63, Nov 75 

Notch filter, tunable RC 
WA5SNZ p. 16. Sep 75 

Oscillator, audio, IC 
W6GXN p. 50. Feb 73 

Oscillator.monitor, solid-state audio 
WAlJSM p. 48, Sep 70 

Phone patch 
W8GRG p. 20, Jul 71 

Pre.emphasis for ssb transmitters 
OH2CD p. 38, Feb 72 

RC active filters using op amps 
W41YB p. 54, Oct 76 

Rf clipper for the Collins S-line 
K6JYO p. 18. Aug 71 

Rf speech processor, ssb 
W2MB p. 18, Sep 73 

Speaker-driver module, IC 
WAPGCF p. 24. Sep 72 

Speech amplifiers, curing distortion 
Allen p. 42. Aug 70 

Speech clipper, IC 
K6HTM p. 18. Feb 73 
Added notes (letter) p. 64, Oct 73 

Speech clippers, rf 
G6XN p. 26. Nov; p. 12. Dec 72 
Added notes p. 58. Aug 73; p. 72. Sep 74 

Speech clipping in single.sideband equipment 
KlYZW p. 22. Feb 71 

Speech clipping (letter) 
W3EJD p. 72. Jul 72 

Speech compressor (HN) 
Novotny p. 70, Feb 76 

Speech processing 
WlDTY D. 60. Jun 68 

Speech processing, principles of 
ZL lBN p. 28, Feb 75 
Added notes p. 75, May 75: p. 64, Nov 75 

Speech processing technique, split audio band 
WlDTY D. 30. Jun 76 - -  . . 

Speech processor for ssb, simple 
K6PHT p. 22. Apr 70 

Speech processor. IC 
VK9GN p. 31, Dec 71 

Speech processor, logarithmic 
WA3FIY p. 38. Jan 70 

Squelch, audio-actuated 
K4MOG p. 52. Apr 72 

Synthesizer-filter, binaural 
W6NRW p. 52. Nov 76 

Tape head cleaners (letter) 
K4MSG p. 62. May 72 

Tape head cleaning (letter) 
Buchanan p. 67. Oct 72 

commercial equipment 
Alliance rotator improvement (HN) 

K6JVE p. 68. May 72 
Alliance T-45 rotator Improvement (HN) 

WADVAM p. 64. Sep 71 
CDR AR-22 rotator, flxing a sticky 

WAlABP p. 34, Jun 71 
Clegg 278, S.meter for (HN) 

WA2YUD p. 61. Nov 74 
Collins KWM.P/KWM-2A modifications (HN) 

W6SAI p. 80, Aug 76 
Collins R390 r f  transformers, repairing (HN) 

WAZSUT D. 81, Aug 76 
Collins receivers. 300-Hz crystal filter for 

WlDTY p. 58, Sep 75 
Collins S-line. i m ~ r o v e d  freouencv readout for the . . . - 

WIGFC p. 53. Jun 76 
Collins Wine power supply mod (HN) 

W61L p. 61. Jul 74 
Collins S.line receivers, improved selectivity 

W6FR D. 36. Jun 76 .. . 
Collinr. S.line, reducing warm-up dr i f t  

W6VFR p. 46, Jun 75 
Collins S-line, r f  clipper for 

K6JYO p. 18. Aug 71 
Correction p. 80, Dec 71 

Collins S-line spinner knob (HN) 
W6VFR p. 69, Apr 72 

Collins S-line transceiver mod (HN) 
W6VFR D. 71. Nov 72 

Collins 32-3-3 audio (HN) 
K6KA D. 64, Oct 71 

Collins 32s-1 CW modification (HN) 
WlDTY p. 82. Dec 69 
Correction p. 76. Sep 70 

Collins 51J PTO restoration 
W6SAI D. 36. Dec 69 . . - -. . . . . 

Collins 70K-2 PTO, correcting mechanical 
backlash (HN) 
K9WEH p. 58. Feb 75 

Collins 75A4 avc mod (letter) 
W9KNI p. 63, Sep 75 

Collins 75A4 hints (HN) 
W6VFR p. 68, Apr 72 

Collins 75A4. increased selectivity for (HN) 
W 1 DTY p. 62. Nov 75 

Collins 75A-4 modifications (HN) 
W4SD p. 67, Jan 71 

Collins 75A4 noise limiter 
WlDTY p. 43, Apr 76 

Collins 75A4 PTO, making i t  perform like new 
W3AFM p. 24. Dec 74 

Collins 75A-4 receiver, improving overload 
response in 
W6ZO p. 42. Apr 70 
Short circuit p. 76. Sep 70 

Collins 75s frequency synthesizer 
W6NBI p. 8. Dec 75 
Short circuit p. 85. Oct 76 

Collins R390A, improving the product detector 
W7D1 p. 12. Jul 74 

Collins R390A modifications 
WA2SUT D. 58, Nov 75 

Comdel speech processor, increasing the 
versatility of (HN) 
W6SAI p. 67. Mar 71  

Cornell-Dubilier rotators (HN) 
K6KA p. 82, May 75 

Drake R-4 receiver frequency 
synthesizer for 
W6NBI p. 6, Aug 72 
Modification (letter) p. 74. Sep 74 

Drake R.4C, electronic bandpass tuning in 
Horner p. 58, Oct 73 

Drake TR-4, using the Shure 401A 
microphone with (HN) 
G3XOM D. 68. Sep 73 

Drake W-4 directional wattmeter 
W 1 DTY p. 86. Mar 68 

Elmac chirp and dr i f t  (HN) 
W50ZF p. 68. Jun 70 

EX crystal and oscillator 
WB2EGZ p. 60. Apr 68 

Galaxy feedback (HN) 
WA5TFK p. 71, Jan 70 

Hallicrafters HT-37, increased sideband 
suppression 
W3CM p. 48. Nov 69 

Ham-M modification (HN) 
W2TQK p. 72, May 76 

Hammarlund H0215. addina 160.meter . . - 
coverage 
WZGHK p. 32. Jan 72 

Heath CAI, ten-minute timer f rom (HN) 
KBHZ p. 74. Jul 68 

Heath HG-1OB vfo, independent keying of (HN) 
K4BRR p. 67, Sep 70 

Heath HM-2102 wattmeter, better 
balancing (HN) 
VE6RF p. 56, Jan 75 

Heath HM 2102 vhf wattmeter, high power 
calibration for (HN) 
W9TKR p. 70. Feb 76 

Heath HM-2102 wattmeter mods (letter) 
K3VNR p. 64. Sep 75 

Heath HO.10 as RTTY monitor scope (HN) 
K9HVW p. 70. Sep 74 

Heath HW-7 mods, keying and receiver 
blanking (HN) 
WA5KPG p. 60, Dec 74 

Heath HW-12 on MARS (HN) 
K8AUH D. 63. S ~ D  71 

Heath HW-16 keying (HN) 
W7DI p. 57. Dec 73 

Heath HW16, vfo operations for 
WB6MZN p. 54, Mar 73 
Short circuit p. 58, Dec 73 

Heath HW-17A. perking up (HN) p. 70. Aug 70 
Heath HW-17 modifications (HN) 

WASPWX p. 66, Mar 71 
Heath HW.100. HW-101, grid-current 

monitor for 
K4MFR p. 46. Feb 73 

Heath HW.100 incremental tuning (HN) 
KlGUU p. 67, Jun 69 

Heath HW-100, the new 
WlNLB p. 64, Sep 68 

Heath HW.100 tuning knob, loose (HN) 
VE3EPY p. 68, Jun 71 

Heath HW-101, using with a separate 
receiver (HN) 
WAlMKP p. 63. Oct 73 

Heath HW-202, adding private-line 
WABAWJ p. 53, Jun 74 

Heath HW.202, another look at the f m  
channel scanner for 
K7PYS p. 68, Mar 76 

Heath HW.202 lamp replacement (HN) 
WSUNF p. 83. Sep 76 

Heath IM-11 vtvm, convert to IC voltmeter 
K6VCI p. 42. Dec 74 

Heath 88-100, using an outboard receiver 
with (HN) 
K4GMR p. 68. Feb 70 

Heath SB102 modifications (HN) 
W2CNQ p. 58. Jun 75 

Heath SB-102, rf speech processor for 
W61VI p. 38. Jun 75 

Heath SB-102, receiver incremental 
tuning for (HN) 
K l  KXA p. 81. Aug 76 

Heath SB-200 amplifier, modifying far the 
8873 zero-bias triode 
W6UOV p. 32, Jan 71 

Heath SB-200 amplifier, s ixmeter conversion 
KlRAK p. 38. Nov 71 

Heath SB-300. RTTY with 
W2ARZ P. 76. Jul 68 

Heath SB-303. 10-MHz coverage for (HN) 
WlJE p. 61, Feb 74 

Heath 58.400 and 58-401. improving alc 
response in (HN) 
WA9FDQ p. 71. Jan 70 

Heath SB.610 as RTTY monitor scope (HN) 
K9HVW p. 70, Sep 74 

Heath 58-650 using with other receivers 
K2BYM p. 40, Jun 73 

Heath SB receivers. RTTY reception with (HN) 
K9HVW p. 64. Oct 71 

Heath SB-series crystal control and 
narrow shift RTTY with (HN) 
WA4VY L p. 54, Jun 73 
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Heath ten-minute timer 
K6KA p. 75, Dec 71 

Heathkit Sixer, spot switch (HN) 
WA6FNR p. 84. Dec 69 

Heathkit, noise limiter for (HN) 
W7CKH D. 67. Mar 71 

Heathkit HW202, fm  channel scanner fo; 
W7BZ p. 41. Feb 75 

lcom IC-230, adding splinter channels (HN) 
WAlOJX p. 82, Sep 76 

James Research oscillator/monitor 
WlDTY p. 91. Mar 68 

James Research permaflex key 
W lD lY  p. 73, Dec 68 

Kenwood TS-520 CW filter modif~cation (HN) 
W7ZZ p. 21. Nov 75 

Knight-kit inverter/charger review 
WlDTY p. 64, Apr 69 

Knight-kit two.meter transceiver 
WlDTY p. 62, Jun 70 

Minimit ter I I  
W6SLQ p. 72, Dec 71 

Mini-mitter II modifications (HN) 
KlETU p. 64, Apr 76 

Motorola channel elements 
WB4NEX p. 32. Dec 72 

Motorola Dispatcher, converting to 12 volts 
WB6HXU p. 26, Jul  72 
Short clrcuit p. 64, Mar 74 

Motorola fm  receiver mods (HN) 
VE4RE p. 60, Aug 71 

Motorola P-33 series, improving 
WB2AEB p. 34. Feb 71 

Motorola receivers, op.amp relay for 
W6GDO p. 16, Jul 73 

Motorola voice commander, improving 
W0DKU p. 70. Oct 70 

Motrac Receivers (letter) 
K5ZBA p. 69. Jul 71 

Quement circular slide rule 
W2DXH D. 62. Aor 68 . . 

Regency HR transceivers, signabpe;king 
indicator and eenerator for IHN) - ~ . . 
WBHVG p. 68. Jun 76 

Regency HR-2. narrowbanding 
WABTMP p. 44, Dec 73 

Regency HR-212, channel scanner for 
WADSJK p. 28, Mar 75 

R-392 receiver mods (HN) 
KH6FOX p. 65, Apr 76 

SBE linear implfier tips (HN) 
WA6DCW p. 71. Mar 69 

SB301/401. Improved sidetone operation 
WlWLZ p. 73, Dct 69 

Signal One review 
WlNLB p. 56, May 69 

Spurious causes (HN) 
K6KA p. 66. Jan 74 

Standard 826M, more power from (HN) 
WB6KVF p. 68, Apr 75 

Swan television interference: an 
effective remedy 
W2OUX p. 46. Apr 71 

Swan 120, converting to two meters 
K6RlL o. 8. Mav 68 . . -  

Swan 250 Carrier suppression (HN) 
WBBLGA p. 79, Oct 76 

Swan 350 CW monitor (HN) 
KlKXA p. 63. Jun 72 
Correct~on (letter) p. 77. May 73 

Swan 350, recelver ~ncremental tunlng (HN) 
K l  KXA D. 64. Jul 71 

Swan 350 and 400. RTTY operation '(HN) 
WBPMIC p. 67, Aug 69 

Swan 250, UDdate Your (HN) . - . .  
K8ZHZ p. 84. Dec 69 

Telefax transceiver conversion 
K0QMR p. 16. Apr 74 

Ten-Tec Argonaut, accessory package for 
W7BBX o. 26. Aor 74 

Ten-Tec KR-20 keyer, stabilization & (HN) 
' 

W3CRG p. 69, Jul 76 
Ten-Tec RXlO communicators receiver 

WlNLB p. 63. Jun 71 
T150A frequency stability (HN) 

WB2MCP p. 70. Apr 69 
Yaesu sideband switching (HN) 

WZMUU 0. 56. Dec 73 
Yaesu spurious signals (HN) 

K6KA p. 69, Dec 71 
Units affected ,(letter) p. 67. Oct 73 

Yaesu FTlOl clarlfler (letter) 
KlNUN p. 55, Nov 75 

construction 
techniques 
AC line cords (letter) 

W6EG p. 80. Dec 71 
A dab of paint, a drop of wax (HN) 

VE3BUE p. 78. Aug 68 
Aluminum's new face 

W4BRS p. 60. May 68 
Aluminum tubing, clamping (HN) 

WA9HUV p. 78, May 75 
Antenna insulators, homemade (HN) 

W7ZC p. 70. May 73 

APC trimmer, adding shaft to (HN) 
W l E n  p. 68. Jul 6) 

Blower-to.chassis adapter (HN) 
K6JYD p. 73, Feb 71 

BNC connectors, mounting (HN) 
W9KXJ D. 70. Jan 70 

7 .  

~ a p a c i t ~ r s ,  oil-filled (HN) 
W2OLU p. 66. Dec 72 

Center insulator, dipole 
WAlABP p. 69, May 69 

Circuit boards with terminal inserts (HN) 
W3KBM p. 61. Nov 75 

Coaxial cable connectors (HN) 
WAlABP p. 71. Mar 69 

Coax connectors, repairing broken (HN) 
W0HKF p. 66, Jun 70 

Coax relay coils, another use (HN) 
K0VQY p. 72, Aug 69 

Cold galvanizing compound (HN) 
W5UNF p. 70, Sep 72 

Color coding parts (HN) 
WA7BPO p. 58. Feb 72 

Component marking (HN) 
WlJE D. 66. Nov 71 

Deburring holes (HN) 
WZDXH 

Drill auide (HN) 
p. 75, Jul 68 

W S ~ V F  ' ' p. 68. Oct 71 
Drilling aluminum (HN) 

W61L D. 67. Seo 75 . . .  
Enclosures, homebrew custom 

W4YUU p. 50, Jul 
Exploding diodes (HN) 

VE3FEZ p. 57, Dec 
Ferrite beads 

WSJJ p. 48, Dct 
Files, cleaning (HN) 

Walton p. 66, Jun 
Ferrite beads, how to use 

KlDRV p. 34, Mar 
Filter chokes, unmarked 

W0KMF p. 60, Nov 
Grommet shock mount (HN) 

VE3BUE p. 77. Dct 
Grounding (HN) 

W9KXJ p. 67. Jun 
Heat sinks, homemade (HN) 

WA0WOZ p. 69, Sep 
Homebrew art 

WOPEM p. 56. Jun 
Hot etching (HN) 

K8EKG p. 66, Jan 
Hot wire stripper (HN) 

W8DWT p. 67, Nov 
IC holders (HN) 

W3HUC p. 80, Aug 
IC lead former (HN) 

W5lCV p. 67. Jan 
Inductance, toroidal coil (HN) 

W3WLX p. 26, Sep 
Industrial cartridge fuses, using (HN) 

VE3BUE D. 76. Seo . . .  
Magnetic fields and the 7360 (HN) 

W7DI P. 66. Sep 73 
Metric conversions for screw and wire sizes 

WlDTY p. 67, Sep 75 
Miniature sockets (HN) 

Lawyer p. 84. Dec 69 
Minibox, cutting down to size (HN) 

W2OUX p. 57. Mar 74 
Mobile installation, putting together 

W0FCH D. 36. Aua 69 
~ o b i l e  mount bracket (HN) 

W4NJF 
Modular converter, 144-MHz 

W6UOV 
Neutralizing t ip (HN) 

ZEKJP 
~ 0 i s y f A  (HN) 

WBIUF 
Correction (letter) 

Nuvistor heat sinks (HN) 
WA0KKC 

Parasitic suppressor (HN) 
WA9JMY 

- 

p. 70, Feb 70 

p. 64, Dct 70 

p. 69, Dec 72 

p. 70. Nov 72 
p. 67. Oct 73 

p. 57. Dec 73 

D. 80. Apr 70 
Pr~nted-circuit boards, cleaning (HN) 

W5BVF p. 66. Mar 71 
Printed.circuit boards, how to clean 

K2PMA p. 56, Sep 76 
Printed.circuit boards, how to make 

K4EEU p. 58, Apr 73 
Printed-circuit boards, low-cost 

W6CMO D. 44. Aug 71 
Printed-circuit boards, low.cost 

W8YFB p. 16. Jan 75 
Printed-circuit boards, practical 

photofabrication of 
Hutchinson p. 6, Sep 71 

Printed.circuit labels (HN) 
WA4WDK p. 76. Oct 70 

Printed-circuit standards (HN) 
W6JVE p. 58, Apr 74 

Printed.circuit tool (HN) 
W2GZ p. 74. May 73 

Printed circuits without printing 
W4ZG p. 62, Nov 70 

Profess~onal look, for that 
VE3GFN p. 74, Mar 68 

Punching aluminum panels (HN) 
W7DIM p. 57. Jun 68 

Rack and panel construction 
W70E p. 48, Jun 68 

Rack construction, a new approach 
KlEUJ p. 36. Mar 70 

Rectifier terminal strip (HN) 
W5PKK p. 80. Apr 70 

Restoring panel lettering (HN) 
W8CL p. 69. Jan 73 

Screwdriver, adjustment (HN) 
WA0KGS p. 66. Jan 71 

Silver plating for the amateur 
W4KAE p. 62. Dec 68 

Smali parts tray (HN) 
W2GA p. 58, Jun 68 

Solder dispenser, simple (HN) 
W2KlD p. 76, Sep 68 

Soldering aluminum (HN) 
ZE6JP p. 67. May 72 

Soldering fluxes (HN) 
K3HNP p. 57, Jun 68 

Soldering t ip (HN) 
Lawyer p. 68. Feb 70 

Soldering t ip cleaner (HN) 
W3HUC p. 79. Oct 76 

Soldering tips 
WA4MTH p. 15. May 76 

Thumbwheel switch modification (HN) 
VE3DGX p. 56, Mar 74 

Tilt your r ig (HN) 
WA4NED p. 58, Jun 68 

Toroids, plug-in (HN) 
K8EEG p. 60, Jan 72 

Transfer letters (HN) 
WAPTGL P. 78, Oct 76 

Transformers, repairing 
W6NIF p. 66, Mar 69 

Trimmers (HN) 
W5LHG p. 76, Nov 69 

Uhf coax connectors (HN) 
W0LCP p. 70, Sep 72 

Uhf hardware (HN) 
W6CMQ p. 76, Dct 70 

Underwriter's knot (HN) 
WlDTY p. 69, May 69 

Vectorbord tool (HN) 
WAlKWJ p. 70, Apr 72 

Volume controls, noisy, temporary fix (HN) 
W9JUV p. 62. Aug 74 

Watercooling the 2C39 
K6MYC p. 30, Jun 69 

Wiring and grounding 
WlEZT p. 44, Jun 69 

Workbench, electronic 
W 1 EZT p. 50. Oct 70 

features and fiction 
Alarm, burglar-proof (HN) 

Eisenbrandt p. 56, Dec 75 
Binding 1970 issues of ham radio (HN) 

WlDHZ p. 72. Feb 71 
Brass pounding on wheels 

K6QD p. 58, Mar 75 
Dynistor, the 

W6GXN p. 49. Apr 68 
Catalina wireless, 1902 

W6BLZ p. 32. Apr 70 
Early wireless stations 

W6BLZ p. 64, Oct 68 
Electronic bugging 

KZZSQ p. 70, Jun 68 
Fire protection in the ham shack 

Darr p. 54, Jan 71 
First wireless in Alaska 

W6BLZ p. 48, Apr 73 
Ham Radio sweepstakes winners, 1972 

WlNLB p. 58, Jul 72 
Ham Radio sweepstakes winners, 1973 

WlNLB p. 68, Jul 73 
Ham Radio sweepstakes winners. 1975 

WlNLB p. 54, Jul 75 
How to be DX 

W4NXD p. 58, Aug 68 
Nostalgia with a vengeance 

W6HDM p. 28, Apr 72 
Photographic illustrations 

WA4GNW p. 72, Dec 69 
QSL return, statistics on 

WB61UH p. 50. Dec 68 
Reminisces of old-time radio 

K4NW p. 40. Apr 71 
Secret society, the 

W4NXD p. 82. May 68 
Ten commandments for technicians 

p. 58. Oct 76 
Use your old magazines 

Foster p. 52, Jan 70 
What is it? 

WAlABP p. 84, May 68 
Wireless Point Loma 

W6BLZ p. 54, Apr 69 
1929.1941. the Golden years of amateur radio 

W6SAI p. 34, Apr 76 
1979 world administrative radio conference 

W6APW p. 48, Feb 76 
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fm and repeaters 
Amateur vhf f m  operation 

W6AYZ p. 36. Jun 68 
Antenna and control-link calculations 

for repeater licensing 
W7PUG p. 58. Nov 73 
Short circuit p. 59. Dec 73 

Antennas, simple, for twometer f m  
WA3N FW p. 30. May 73 

Antenna, two-meter f m  (HN) 
WB6KYE p. 64, May 71 

Antenna. %-wavelength, two-meter 
K6KLO p. 40, Jul 74 

Antenna, 5/8 wavelength twometer, 
build f rom CB mobile whips (HN) 
WB4WSU p. G7, Jun 74 

Audio.amplifier and squelch unit 
W6AJ F p. 36. Aug 68 

Automatically controlled access 
to  open repeaters 
W8GRG p. 22. Mar 74 

Autopatch system for vhf f m  repeaters 
WBGRG p. 32, Jul 74 

Base station, two-meter f m  
W9JTQ p. 22. Aug 73 

Carrier-operated relay 
KDPHF, WA0UZO p. 58. Nov 72 

Carrier-operated relay and call monitor 
VE4RE p. 22, Jun 71 

Cavity filter, 144-MHz 
WlSNN p. 22. Dec 73 

Channel scanner 
W2FPP p. 29, Aug 71 

Channels, three from two (HN) 
VE7ABK p. 68. Jun 71 

Charger, fet-controlled for nicad batteries 
WA0JYK p. 46. Aug 75 

Collinear antenna for two meters, nine- 
element 
W6RJO p. 12. May 72 

Collinear array for two meters, 4-element 
WB6KGF p. 6, May 71 

Continuous tuning for fm  converters (HN) 
WlDHZ p. 54. Dec 70 

Control head, customizing 
VE7ABK p. 28, Apr 71 

Detectors, fm, survey of 
W6GXN p. 22. Jun 76 

Deviation measurement (letter) 
K5ZBA p. 68, May 71 

Deviation measurements 
W3 FQJ p. 52. Feb 72 

Deviation meter (HN) 
VE7ABK p. 58. Dec 70 

Digital touch-tone encoder for vhf f m  
W7FBB p. 28, Apr 75 

Discriminator, quartz crystal 
WA0JYK p. 67. Oct 75 

Distortion in f m  systems 
W5JJ p. 26. Aug 63 

Encoder, combined digital and burst 
KBAU H p. 48. Aug 69 

European vhf-fm repeaters 
SM4GL p. 80. Sep 76 

Filter, 455-kHz for f m  
WAQIJYK p. 22, Mar 72 

Fm demodulator, TTL 
W3FQJ p. 66. Nov 72 

Fm receiver frequency control (letter) 
W3AFN p. 65. Apr 71 

Fm techniques and practices for vhf amateurs 
W6SAI p. 8. Sep 69 
Short circuit p. 79, Jun 70 

Fm transmitter, solid.state two-meter 
W6AJ F p. 14, Jul 71 

Fm transmitter, Sonobaby. 2 meter 
WA0UZO p. 8. Oct 71 
Short Circuit p. 96. Dec 71 
Crystal deck for Sonobaby p. 26, Oct 72 

Frequency meter, two-meter f m  
W4JAZ p. 40. Jan 71 
Short circuit 0. 72.  AD^ 71 - . . -  

Frequency synthesizer, inexpensive 
all-channel, for two-meter f m  
W0OA p. 50. Aug 73 
Correction (letter) p. 65. Jun 74 

Frequency-synthesizer. one.crystal 
for two-meter f m  
W0MV p. 30, Sep 73 

Frequency synthesizer, for two-meter f m  
WB4FPK P. 34, Jul 73 

Identifier, programmable repeater 
W6AYZ p. 18. Apr 69 
Short circuit p. 76. Jul 69 

I.f system, multimode 
WA2lKL p. 39. Sep 71 

Indicator, sensitive r f  
WB9DNI p. 38, Apr 73 

Interface problems, f m  equipment (HN) 
W9DPY p. 58. Jun 75 

Interference, scanning receiver (HN) 
K2YAH p. 70. Sep 72 

Logic oscillator for multi-channel 
crystal control 
WlSNN p. 46, Jun 73 

Magnet mount antenna, portable (HN) 
WB2YYU p. 67, May 76 

Mobile antenna, magnetmount 
w l H C l  p. 54. Sep 75 

Mobile operation with the Touch-Tone pad 
W0LPQ. p. 58. Aug 72 
Correct~on a. 90. Dec 72 
~od r f i ca t i on  (letter) p. 72. Apr 73 

Mobile rig, protecting from theft (C&T) 
WlDTY p. 42, Apr 76 

Modulation standards for vhf f m  
W6TEE p. 16, Jun 70 

Monitor receivers, twometer fm 
WB5EMI p. 34, Apr 74 

Motorola channel elements 
WB4NEX p. 32, Dec 72 

Motorola f m  receiver mods (HN) 
VE4RE p. 60. Aug 71 

Motorola P.33 series, improving the 
WB2AEB p. 34. Feb 71 

Motorola voice commander, improving 
W0DKU p. 70. Oct 70 

Motrac Receivers (letter) 
K5ZBA p. 69. Jul 71 

Narrow.band fm  system, using ICs in 
W6AJF p. 30. Oct 68 

Phase.locked loop, tunable, 28 and 
50 MHz 
WlKNl  p. 40. Jan 73 

Phase modulation principles and techniques 
VE2BEN p. 28. Jul 75 
Correction o. 59. Dec 75 .- -~ 

Power amplifier, rf 220.MHz f m  
K7JUE p. 6. Sep 73 

Power amplifier, rf. 144 MHz 
Hatchett p. 6. Dec 73 

Power amplifier, rf. 144-MHz f m  
W4CGC p. 6, Apr 73 

Power amplifier, two-meter fm. 10-watt 
WlDTY p. 67. Jan 74 

Power supply, regulated ac for mobile 
fm  equipment 
WA8TM P p. 28, Jun 73 

Preamplifier, two-meter 
WAZGCF p. 25. Mar 72 

Preamplifier, two meter 
WBBBB p. 36. Jun 74 

Private-line, adding to Heath HW-202 
WABAWJ p. 53. Jun 74 

Push-to.talk for Styleline telephones 
WlDRP p. 18. Dec 71 

Receiver alignment techniques, vhf f m  
K4 1 PV p. 14, Aug 75 

Receiver for six and two meters. 
multichannel f m  
WlSNN p. 54, Feb 74 

Receiver for two meter, f m  
W9SEK p. 22. Sep 70 
Short circuit p. 72. Apr 71 

Receiver isolation, fm  repeater (HN) 
W 1 DTY p. 54, Dec 70 

Receiver, modular f m  communic,tions 
K8AU H p. 32. Jun 69 
Correction p. 71, Jan 70 

Receiver, modular, for two-meter f m  
WAPGBF p. 42, Feb 72 
Added notes p. 73. Jul 72 . . - - . - . - - - 

Receiver performance, comparison of 
VE7ABK p. 68. Aug 72 

Receiver performance of vacuum4ube vhf-fm 
equipment, how to improve 
W6GGV p. 52, Oct 76 

Receiver, tunable vhf f m  
KBAUH p. 34, Nov 71 

Receiver, vhf f m  
WA2GCF p. 6, Nov 72 

Receiver, vhf f m  
WAZGCF p. 8, Nov 75 

Receiver, vhf fm  (letter) 
K8lHQ p. 76, May 73 

Relay, operational-amplifier. for 
Motorola receivers 
W6GDO p. 16. Jul 73 

Repeater control with simple timers 
W2FPP p. 46, Sep 72 
Correction p. 91, Dec 72 

Repeater decoder, multi-function 
WA6TBC p. 24, Jan 73 

Repeater installation 
W2FPP p. 24. Jun 73 

Repeater linking, carrievoperated relay for 
K0PHF p. 57. Jul 76 

Repeater problems 
VE7ABK p. 38, Mar 71 

Repeater, receiving system degradation 
K5ZBA p. 36. May 69 

Repeater transmitter, improving 
W6GDO p. 24. Oct 69 

Repeaters, single-frequency fm  
WZFPP p. 40. Nov 73 

Reset timer, automatic 
W5ZHV p. 54. Oct 74 

Satellite receivers for repeaters 
WA4YAK p. 64. Oct 75 

Scanner, two.channel, for repeater monitoring 
WBGRG p. 48. Oct 76 

Scanner, vhf receiver 
K2LZG p. 22. Feb 73 

Scanning receiver, improved 
for vhf f m  
WA2GCF p. 26. Nov 74 

Scanning receiver modifications, vhf f m  
WASWOU p. 60, Feb 74 

Scanning receivers for two-meter f m  
K41PV p. 28, Aug 74 

Sequential encoder, mobile f m  
W3JJU p. 34. Sep 71 

Sequential switching for Touch-Tone 
repeater control 
WBGRG p. 22, Jun 71 

Single-frequency conversion, vhf/uhf 
W3FQJ p. 62. Apr 75 

S.meter for Clegg 278 (HN) 
WA2YUD p. 61, Nov 74 

Squelch-audio amplifier for 
fm receivers 
WB4WSU p. 68, Sep 74 

Squelch circuit, another (HN) 
WB4WSU p. 78, Oct 76 

Squelch circults for transistor radios 
WB4WSU p. 36. Dec 75 

Synthesized two.meter f m  transceiver 
WlCMR. K l lJZ  p. 10. Jan 76 
Letter. WSGQV p. 78, Sep 76 

Telephone controller, automatic 
for your repeater 
KEiPHF, WAQIUZO p. 44. Nov 74 

Telephone controller for remote repeater 
operation 
KGPHF. WAQIUZO p. 50. Jan 76 

Test set for Motorola radios 
KOBKD a. 12. Nov 73 
short circuit p. 58. Dec 73 
Added note (letter) p. 64, Jun 74 

Time-out warning indicator for f m  ripeater users 
K3NEZ p. 62, Jun 76 

Timer, simple (HN) 
W3CIX p. 58, Mar 73 

Tone-burst generator (HN) 
K4COF p. 58. Mar 73 

Tone-burst keyer for f m  repeaters 
W8GRG p. 36. Jan 72 

Tone encoder and secondary frequency 
oscillator (HN) 
K8AUH p. 66. Jun 69 

Tone encoder, universal for vhf f m  
W6FUB p. 17, Jul 75 
Correction p. 58, Dec 75 

Touch-tone circuit, mobile 
K7QWR p. 50, Mar 73 

Touch.tone decoder, multi-function 
KDPHF, WAQIUZO p. 14, Oct 73 

Touch.tone decoder, three-digit 
W6AYZ p. 37, Dec 74 
Circuit board for p. 62, Sep 75 

Touch.tone, hand-held 
K7YAM p. 44, Sep 75 

Touch.tone handset, converting slim.line 
K2YAH p. 23. Jun 75 

Transceiver for two.meter fm, compact 
W6AOI p. 36, Jan 74 

Transmitter for two meters, phase.modulated 
W6AJF p. 18, Feb 70 

Transmitter, two-meter f m  
W9SEK p. 6. Apr 72 

Tunable receiver modification 
for vhf f m  
WB6VKY p. 40, Oct 74 

Vertlcal antennas, truth about %-wavelength 
K0DOK p. 48, May 74 
Added note (letter) p. 54, Jan 75 . - -~ ~ 

Weather monitor receiver, retune to 
two-meter f n  (HN) 
W3WTO p. 56. Jan 75 

Whip. 5/8-wave. 144 MHz (HN) 
WE3DDD a. 70, Apr 73 -.-- - 

144.MHz digital synthesizers, readout display 
WB4TZE a. 47. Jul 76 

1 4 4 . ~ ~ 2  f m  exciter, high performance 
WA2GCF p. 10, Aug 76 

144.MHz vertical mobile antennas, % and 
% wavelength, test data on 
W2LTJ. W2CQH p. 46, May 76 

1 4 4 . ~ ~ 2 ,  S/a-wavelength vertical antenna 
WlRHN p. 50, Mar 76 

144.MHz. S/a-wavelength. vertlcal antenna 
for mobile 
K4LPQ p. 42. May 76 

220 MHz frequency synthesizer 
W6GXN p. 8. Dec 74 

4 5 0 . ~ ~ 2  preamplifier 
WAZGCF 

and converter. 
P. Jul 

integrated circuits 
Amateur uses of the MC1530 IC 

WZEEY p. 42, May 68 
Amplifiers, broadband IC 

W6GXN p. 36, Jun 73 
Applications, potpourri of IC 

WIDTY. Thorpe p. 8, May 69 
Audio-power ICs 

W3FQJ p. 64. Jan 76 
Balanced modulator, an integrated-circuit 

K7QWR p. 6. Sep 70 
Cmos logic circuits 

W3FQJ p. 50. Jun 75 
Counter gating sources 

K6KA p. 48. Nov 70 
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TRAGIC WASTE OF RF 
could be your fate as precious watts 219-zag round 
the world l o  shower jusl a l i t t le  - or l i t t le  or 
none - on that hoped for DX station. BUT WE 
HAVE AN ALTERNATIVE - THE JOYSTICK VFA 
(Variable freq. ant.), wh~ch gives low angle, omni- 
directional, har~rtonic free rad~at ion on a l l  bands 
160 thrl l  10 (+ MARS and receive on a l l  BC & 
SW). Stalwarts W6TYP and G4DJY achieved 
notable results in contests - jusl t o  mention two 
of the many who have sent glowing reports of the 
VFA In  ore, oftell in poor QTH and/or under QRP. 

SYSTEM 'A' $69.90 250W P.E.P. &/or 
Receiving Only SYSTEM 'J' $91.33 500W P.E.P. &/or Im-  
proved Q Factor Receive 

Air Mat1 cost included 
(each system 3 sectlons easily assembled t o  make 
unit  7' 6" long. Matching ATU.) Not only w i l l  
you save space but you wi l l  save SSS a t  present 
low exch rate and by buying direct UK manuf. 
Rush your order - Mastercharge or check, or 
ask for brochure. 

PARTRIDGE (HR) ELECTRONICS LTD. 
BROADSTAIRS ,  KENT,  E N G L A N D  

G 3 C E D  TEL. T H A N E T  6 2 5 2 5  G 3 V F A  

We have the worlds largest selec- 
tion of synthesizers for receivers, 
transmitters and transceivers. For 
complete details see our 113 page 
ad in the April 1976 issue of this 
magazine or call or write for addi- 
tional information. Phone orders 
accepted between 9 AM and 4 PM 
EDT. (212) 468-2720 

VANGUARD LABS 
196-23 JAMAICA AVENUE 

HOLLIS, N. Y. 11423 

,.< LOGIC PROBE 
'*.' f r o m  ~ o g s  S y s t e m s  I n r .  

L o o k  a t  This! 
2 meg Input Z 

Input protect~on 
.bw 5" Automat~c memory 

Use w ~ t h  TTL/DTIJMOS/CMOS 
qetects 16 nsec pulses P/ Cheek '.O' Assembled and tested 

LS.I., Box 7197, Unlv Sta., Provo, Utah 8460; 

NEW ELECTRONIC PARTS 
Rer~rtorr hlvtrrr L t  1) l l t s l ~ l . ~ y \  Fuwr 
Callaclran S~vltch~r PII)IO Rllards IC lrrkcls 
Dvoder Dorv BOI~T Mod U Lrnr Test CIII>I 
Trnmpols Tranr~rtors Hartlwarc And much more 

SASE brtna our npw Darts caraloq 

NuDatn Electronics 
101" IlI.10" 11 .O"*l l l O 1 P I C l  l l I l l 061  60016 

N e w l  H i  Sens i t i v i t y  I 
500 MHz PRESCALER 

M o d e l  P S - 5 0 0  

8 7 5  m V  r m s  s e n s ~ t i v i t y  @ 4 5 0  MHz. 
8 Requ i res  5 Vdc 1 6 0  mA (ava i lab le  f r o m  y o u r  

coun te r .  
8 Plugs d i r e c t l y  o n t o  y o u r  c o u n t e r  input c o n n .  
8 O r d e r  APS-5  A C  adap te r  f o r  110v .  o n l y  $12.95. 

PS-500 ~ ' 1 1 3 ~ ~ 1  luh-3 

I o n l y  I N D U S T R I E S  
$59.95 ppd. P.O. Box 2 6 2 7 6 C  
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Counter reset generator (HN) 
W3KBM p. 68, Jan 73 

C L logic circuit 
WlDTY p. 4, Mar 75 

Digital counters (letter) 
WlGGN p. 76. May 73 

Digital ICs, part I 
W3FQJ p. 41, Mar 72 

Digital ICs, part I I  
W3FQJ p. 58, Apr 72 
Correction p. 66, Nov 72 

Digital mixers 
WBBIFM p. 42, Dec 73 

Digital multivibrators 
W3FQJ p. 42. Jun 72 

Digital oscillators and dividers 
W3FQJ p. 62, Aug 72 

Digital readout station accessory, part I 
K6KA p. 6. Feb 72 

Digital station accessory, part I I  
K6KA 

Dieital station accessory. Dart Ill - - .  
K6KA 

D~vide-by.n counters, high-speed 
WlOOP 

Electron~c counter dials. IC 
K6KA 

Electronic keyer, cosmos IC 
WBPDFA 
Short circuit 

Mar 

Apr 

Mar 

Sep 

Jun 
Dec 

Emitter-coupled logic 
W3FQJ p. 62, Sep 72 

Flip-flops 
W3FQJ p. 60, Jul 72 

Flop-flip, using (HN) 
W3KBM p. 60, Feb 72 

Function generator, IC 
WlDTY p. 40. Aug 71 

Function generator, IC 
K4DHC p. 22, Jun 74 

IC power (HN) 
W3KBM p. 68. Apr 72 

IC-regulated power supply for ICs 
W6GXN p. 28. Mar 68 

IC tester, TTL 
WA4LCO p. 66. Aug 76 

lntegrated circuits, part I 
W3FQJ p. 40. Jun 71 

lntegrated circuits, part II 
W3FQJ p. 58, Jul 71 

lntegrated circuits, part I l l  
W3FQJ p. 50, Aug 71 

I L logic circults 
WlDTY p. 4, Nov 75 

Logic families. IC 
W6GXN p. 26. Jan 74 

Logic monitor (HN) 
WA5SAF p. 70. Apr 72 
Correction p. 91. Dec 72 

Logic test probe 
VE6RF p. 53. Dec 73 

Logic test probe (HN) 
Rossman p. 56, Feb 73 
Short circuit p. 58, Dec 73 

Low.cost l~near  ICs 
WA7KRE p. 20. Oct 69 

Missent ID 
K6KA p. 25. Apr 76 

Modular modulos 
W9SEK p. 63, Aug 70 

Motorola MC1530 IC, amateur uses for 
W2EEY p. 42, May 68 

Multi-function integrated circuits 
W3FQJ p. 46. Oct 72 

National LM373, using in ssb transceiver 
W5BAA p. 32, Nov 73 

Op amp (741) c~rcu i t  design 
WA5SNZ p. 26. Apr 76 

Operational amplifiers 
WB2EGZ p. 6. Nov 69 

Phase-locked loops, IC 
W3FQJ p. 54. Sep 71 

Phase-locked loops. IC, experiments with 
W3FQJ p. 58, Oct 71 

Plessey SL600.series ICs, how to use 
G8FNT p. 26. Feb 73 

Removing ICs (HN) 
W6NIF p. 71. Aug 70 

Seven-segment readouts, multiplexed 
W5NPD p. 37, Jul 75 

Ssb detector, IC (HN) 
K40DS p. 67. Dec 72 
Correction (letter) p. 72. Apr 73 

Ssb equipment, using TTL ICs in 
G4ADJ p. 18. Nov 75 

Surplus ICs (HN) 
W4AYV p. 68. Jul 70 

Sync generator, IC, for ATV 
W0KGI D. 34. Jul 75 

Transceiver, 9.MHz ssb. IC 
G3ZVC p. 34. Aug 74 
Circuit change (letter) p. 62. Sep 75 

U/ART, how i t  works 
Titus D. 58. Feb 76 

Using ICs in a nbfm system 
W6AJF o. 30. Oct 68 . . 

Using ICs with single.polarity 
power supplies 
W2EEY p. 35, Sep 69 

Using integrated circuits (HN) 
W9KXJ p. 69. May 69 

Voltage regulators. IC 
W7FLC p. 22. Oct 70 

Voltage-regulator ICs, adjustable 
WB9KEY p. 36, Aug 75 

Voltage-regulator ICs, three-terminal 
WB5EMI p. 26. Dec 73 
Added note (letter) p. 73, Sep 74 

Vtvm, convert to  an IC voltmeter 
K6VCI p. 42, Dec 74 

keying and control 
Accu.Mill, keyboard interface for the Accu.Keyer 

WN90VY p. 26, Sep 76 
ASCII.to-Morse code translator 

Morley, Scharon p. 41. Dec 76 
Automat~c beeper for station control 

WA6URN p. 38, Sep 76 
Break.in circuit, CW 

WBSYK p. 40, Jan 72 
Break-in control system, IC (HN) 

W9ZTK p. 68. Sep 70 
Bug, solid.state 

K2FV p. 50, Jun 73 
Carrier.operated relay 

KBPHF. WADUZO p. 58. Nov 72 
Cmos keying circuits (HN) 

WBPDFA o. 57. Jan 75 
contest keyer (HN) 

K2UBC 
Contest keyer, programmable 

W7BBX p. 10. Apr 76 
CW reception, enhancing through a 

simulated-stereo technique 
WAlMKP p. 61. Oct 74 

CW regenerator for 1nterference.free 
communications 
Leward, WB2EAX p. 54. Apr 74 

CW sidetone (C&T) 
W 1 DTY p. 51, Jun 76 

Differential keying circuit 
W4lYB D. 60. Aua 76 

Electronic hand keyer 
K5TCK 

. . -  

D. 36. Jun 71 
Electronic keyer, cosmos IC 

WB2DFA p. 6. Jun 74 
Short circuit p. 62. Dec 74 

Electronic keyer. IC 
VE7BFK o. 32. Nov 69 . . 

~ l e c t r i n i c  keyer notes (HN) 
ZL lBN p. 74, Dec 71 

Electronic keyer package, compact 
W4ATE p. 50. Nov 73 

Electronic keyer with random-access memory 
WB9FHC p. 6, Oct 73 
Correct~ons (letter) p. 58. Dec 74 

p. 57. Jun 75 
Increased i : ex~b i l ~ t y  (HN) p. 62, Mar 75 

Electronic keyer. 8043 IC 
W6GXN p. 8. Apr 75 

Electronic keyers, simple IC 
WA5TRS p. 38, Mar 

Gr~d.block keying, simple (HN) 
WA4DHU p. 78. Apr 

Improving transmitter keylng 
K6KA p. 44, Jun 

Key and vox cllcks (HN) 
K6KA p. 74. Aug 

Keyboard electronlc keyer, the code mi l l  
W6CAB p. 38. Nov 

Key~ng, paddle, Siamese 
WA5KPG p. 45, Jan 

Keyer mod~flcation (HN) 
W9KNI p. 80, Aug 

Keyer mods, micro-TO 
DJ9RP p. 68, Jul 

Keying the Heath HG.106 vfo (HN) 
K4BRR p. 67. Sep 

Latch c i rcu~t ,  dc 
W0LPQ 
Correction 

p. 42, Aug 75 
p. 58, Dec 75 

Memo-key 
WA7SCB p. 58. Jun 72 

Memory accessory, programmable 
for electronlc keyers 
WA9LUD p. 24, Aug 75 

Mini-paddle 
K6RIL p. 46, Feb 69 

Morse generator, keyboard 
W7CUU p. 36, Apr 75 

Morse sounder, radio controlled (HN) 
K6QEQ p. 66, Dct 71 

Oscillators, electronic keyer 
WA6JNJ p. 44, Jun 70 

Paddle, electronic keyer (HN) 
KL7EVD p. 68, Sep 72 

Paddle, homebrew keyer 
W3NK p. 43, May 69 

Push-to-talk for Stylel~ne telephones 
WlDRP p. 18, Dec 71 

RAM keyer update 
K3NEZ p. 60, Jan 76 

Relay activator (HN) 
K6KA p. 62, Sep 71 

Relays, surplus (HN) 
W2OLU p. 70, Jul 70 

Relay, transistor replaces (HN) 
W3NK p. 72, Jan 70 

Relays, u n d e ~ o l t a g e  (HN) 
W2OLU p. 64, Mar 71 

Remote keying your transmitter (HN) 
WA3HOU p. 74, Oct 69 

Reset timer, automatic 
W5ZHV o. 54. Oct 74 . . 

Sequential switching (HN) 
W5OSF D. 63. Oct 72 

Solenoid rotary switches 
WZEEY 

Station control center 
W70E p. 26, Apr 68 

Step-start circuit, high-voltage (HN) 
W6VFR p. 64, Sep 71  

Suppression networks, arc (HN) 
WA5EKA p. 70, Jul 73 

Time base, calibrated electronic keyer 
WlPLJ p. 39, Aug 75 

Timer. ten-minute (HN) 
DJ9RP p. 66, Nov 76 

Transistor switchina for 
electronic keyer;(~~) 
W3QBO p. 66, Jun 74 

Transmit/receive switch PIN diode 
W9KHC p. 10, May 76 

Transmitter switching, solid-state 
W2EEY p. 44, Jun 68 

Typewriter-type electronic keys. 
further automation for 
W6PRO p. 26. Mar 70 

Vox and mox systems for ssb 
Belt p. 24, Oct 68 

vox. IC 
W2EEY p. 50, Mar 69 

Vox keying (HN) 
VE71G p. 83, Dec 69 

Vox, versatile 
W9KIT p. 50. Jul 71 
Short circuit p. 96. Dec 71 

measurements and 
test equipment 
Absorption measurements, using your 

signal generator for 
W2OUX p. 79, Oct 76 

Ac current monitor (letter) 
WB5MAP p. 61, Mar 75 

Ac power4ine monitor 
W20LU p. 46. Aug 71 

AFSK generator, crystal.controlled 
K7BVT p. 13. Jul  72 

AFSK generator, phase.locked loop 
K7ZOF p. 27, Mar 73 

Amateur frequency measurements 
K6KA D. 53. Oct 68 

A-m modulation monitor, vhf (HN) 
K7UNL p. 67, Jul 71 

Antenna galn, measuring 
K6JYO p. 26, Jul 69 

Antenna matcher 
W4SD p. 24, Jun 71 

Antenna and transmission line 
measurement techniques 
W400 D. 36. Mav 74 

Base step generator 
WB4YDZ D. 44. Jul 76 

Beta master, the 
K8ERV p. 18. Aug 68 

Bridge for antenna measurements, simple 
W2CTK p. 34, Sep 70 

Bridge, noise, for impedance measurements 
YAlGJM p. 62, Jan 73 
Added notes 0. 66. Mav 74: D. 60. Mar 75 . . . . ,  

Bridge, rf noise 
WB2EGZ D. 18. Dec 70 

Calibrating ac scales on the vtvm, icvm 
and fet voltmeter 
W7KQ p. 48, Sep 76 

Calibrators and counters 
K6KA p. 41. Nov 68 

Calibrator, p l ug in  IC 
K6KA p. 22, Mar 69 

Capacitance meter, digital 
K4DHC p. 20. Feb 74 

Capacitance meter, direct.reading 
ZL2AUE p. 46, Apr 70 

Capacitance meter, direct.reading 
W6MUR p. 48, Aug 72 
Short circuit p. 64. Mar 74 

Capacitance meter, d~rect.reading 
WA5SNZ p. 32, Apr 75 
Added note p. 31, Oct 75 

Capacitance meter, direct reading, for 
electrolytics 
W9DJZ p. 14. Oct 71 

Coaxial cable, checking (letter) 
W2OLU p. 68, May 71 

Coaxial-line loss, measuring with a 
reflectometer 
WZVCl p. 50, May 72 
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Converter, mosfet, for receiver 
instrumentation 
WA9ZMT D. 62. Jan 71 

Counter, compact frequency 
K4EEU p. 16. Jul  70 
Short circuit p. 72, Dec 70 

Counter, digital frequency 
K4EEU 0. 8. Dec 68 . . 

Counter gating sources 
K6KA p. 48. Nov 70 

Counter readouts, switching (HN) 
K6KA p. 66. Jun 71 

Counter reset generator (HN) 
W3KBM D. 68. Jan 73 

Counters: a solution l o  the readout-problem 
WA0GOZ p. 66, Jan 70 

CRT intensifier for RTTY 
K4VFA p. 18, Jul 71 

Crystal checker 
W6GXN p. 46. Feb 72 

Crystal test oscillator and signal 
generator 
K4EEU p. 46, Mar 73 

Crystal-controlled frequency markers (HN) 
WA4WDK p. 64. Sep 71 

Cubical quad measurements 
W4Y M p. 42. Jan 69 

Curve master, the 
K8ERV p. 40. Mar 68 

Decade standards, economical (HN) 
W4ATE p. 66. Jun 71 

Digital counters (letter) 
WlGGN p. 76. May 73 

Digital readout station accessory, part I 
K6KA D. 6. Feb 72 

Digital station accessory, part II 
K6KA p. 50. Mar 72 

Digital station accessory, part Ill 
K6KA p. 36, Apr 72 

Dipper without plug-in coils 
W6BLZ p. 64. May 68 

Dummy load and rf wattmeter, low-power 
W2OLU p. 56. Apr 70 

Dummy load low-power vhf 
WB9DNl p. 40. Sep 73 

Dummy loads 
W4MB D. 40. Mar 76 

Dummy loads, experimental 
W8Y FB p. 36. Sap 68 

Dvnamic transistor tester iHN) 
VE7ABK p. 65. Oct 71 

Electrolytic capacitors, measurement of (HN) 
WZNA p. 70. Feb 71 

Fm deviation measurement (letter) 
K5ZBA p. 68. May 71 

Fm deviation measurements 
W3FQJ p. 52, Feb 72 

Fm frequency meter, twometer 
W4JAZ p. 40, Jan 71 
Short circuit p. 72. Apr 71 

Frequencies, counted (HN) 
K6KA p. 62. Aug 74 

Frequency calibrator, general coverage 
W5UOS D. 28. Dec 71 

Frequency calibrator, how to design 
W3AEX p. 54, Jul 71 

Frequency counter, 50 MHz. 6 digit 
WBPOFA p. 18, Jan 76 

Frequency measurement of received 
signals 
W4AAD p. 38. Oct 73 

Frequency meter, crystal controlled (HN) 
W5JSN p. 71. Sep 69 

Frequency scaler, divide-by-ten 
K4EEU p. 26. Aug 70 
Short c i r cu~ t  0. 72.  AD^ 71 

Frequency scaler, divide.by-ten 
W6PBC p. 41, Sep 72 
Correction p. 90. Dec 72 
Added comments (letter) p. 64, Nov 73 
Pre-scaler, improvements for 
W6PBC p. 30, Oct 73 

Frequency scaler, uhf ( l lC90)  
WB9KEY p. 50. Dec 75 

Frequency scaler, 500-MHz 
W6URH p. 32, Jun 75 

Frequency scalers, 1200.MHz 
WB9KEY p. 38, Feb 75 

Frequency-shift meter, RTTY 
VK3ZNV p. 33, Jun 70 

Frequency standard (HN) 
WA7JIK p. 69. Sep 72 

Frequency standard, universal 
K4EEU p. 40. Feb 74 
Short circuit p. 72. May 74 

Frequency synthesizer, high-frequency 
KLBLA p. 16. Oct 72 

Function generator. IC 
WlDTY p. 40, Aug 71 

Function generator, IC 
K4DHC p. 22. Jun 74 

Gdo, new use for 
K2ZSQ p. 48. Dec 68 

Grid current measurement in 
grounded-grid amplifiers 
W6SAI p. 64, Aug 68 

Grid.dip oscillator, solid-state conversion of 
WCAJZ p. 20. Jun 70 

Harmonic generator (HN) 
W5GDQ p. 76. Oct 70 

I-f alignment generator 455-kHz 
WA5SNZ p. 50. Feb 74 

1.f sweep generator 
K4DHC D. 10. Ser, 73 

impedance bridge (HN) 
W6KZK D. 67. Feb 70 

lmpedance bridge, low.cost RX 
W8YFB D. 6. May 73 

Impedance bridge, simple 
WA9QJP p. 40, Apr 68 

Impedance, measuring with swr bridge 
WB4KSS p. 46. May 75 

Impulse generator, pulse-snap diode 
Siegal, Turner p. 29, Oct 72 

Instrumentation and the ham 
VE3GFN p. 28, Jul 68 

Intermodulation-distortion measurements 
on ssb transmitters 
W6VFR p. 34, Sep 74 

L, C. R bridge, universal 
W6AOI p. 54, Apr 76 

Linearity meter for ssb amplifiers 
W4MB p. 40, Jun 76 

Line-voltage monitor (HN) 
WABVFK p. 66, Jan 74 
Current monitor mod (letter) p. 61. Mar 75 

Logic monitor (HN) 
WA5SAF p. 70. Apr 72 
Correction p. 91, Dec 72 

Logic test probe 
VE6RF p. 53, Dee 73 

Logic test probe (HN) 
Rossman p. 56. Feb 73 
Short circuit p. 58, Dec 73 

Makeshift test equipment (HN) 
W7FS p. 77, Sep 68 

Meter amplifier, electronic 
WA9HUV p. 38, Dec 76 

Meter interface, high-impedance 
Laughlin p. 20, Jan 74 

Meters, testing unknown (HN) 
WlONC p. 66, Jan 71 

Microwave marker generator. 3cm band (HN) 
WA4WDL p. 69. Jun 76 

Milliammeters, how to use 
W4PSJ p. 48, Sep 75 

Mini.spotter frequency checker 
W70E p. 48. May 68 

Monitorscope, miniature 
WA3FIY p. 34. Mar 69 

Monitorscope, RTTY 
W3CIX p. 36. Aug 72 

Multi-box (HN) 
W3KBM p. 68, Jul 69 

Multitester (HN) 
W 1 DTY p. 63. May 71 

Noise bridge, antenna (HN) 
K8EEG p. 71. May 74 

Noise.figure measurements for vhf 
WB6NMT p. 36, Jun 72 

Noise f~gure, vhf, estimating 
WA9HUV p. 42, Jun 75 

Noise generator. 1296-MHz 
W3BSV 0. 46. Aus 73 - 

Noise generators, using (HN) 
KZZSQ p. 79, Aug 68 

Oscillator, audio 
W6GXN p. 50, Feb 73 

Oscillator, frequency measuring 
W61EL p. 16, Apr 72 
Added notes p. 90. Dec 72 

Oscillator, two-tone, for ssb testing 
W6GXN p. 11, Apr 72 

Oscilloscope calibrator (HN) 
K4EEU p. 69. Jul 69 

Oscilloscope, putting i t  to work 
Allen p. 64. Sep 69 

Oscilloscope, troubleshooting amateur 
gear with 
Allen p. 52. Aug 69 

Oscilloscope voltage calibrator 
W6PBC p. 54, Aug 72 

Panoramic reception, simple 
WZEEY p. 14, Oct 68 

Peak envelope power, how to measure 
W5JJ p. 32. Nov 74 

Phase meter, rf 
VEZAYU. Korth p. 28. Apr 73 

Power meter, r f  
K8EEG p. 26. Oct 73 

Precision capacitor 
W4BRS p. 61. Mar 68 

Pre-scaler, vhf (HN) 
W6MGI p. 57, Feb 73 

Prescaler, vhf, for digital frequency counters 
K4GOK p. 32, Feb 76 

Probe, sensitive rf (HN) 
WSJJ p. 61, Dec 74 

Receiver alignment 
Allen p. 64. Jun 68 

Reflectometers 
KlYZW p. 65. Dec 69 

Regenerative detectors and a wideband arnpl~fier 
W8YFB p. 61. Mar 70 

Repairs, thinking your way through 
Allen p. 58, Feb 71 

Resistance standard, simple (HN) 
W2OLU p. 65, Mar 71 

Resistor decades, versatile 
W4ATE p. 66, Jul 71 

Rf current probe (HN) 
W6HPH p. 76, Oct 68 

Rf detector, sensitive 
WB9DNI p. 38. Apr 73 

Rf generator clip 
WlDTY p. 58. Mar 68 

Rf power meter, low-level 
W5WGF p. 58, Oct 72 

Rf signal generator, solid-state 
VE5FP p. 42, Jul 70 

RTTY monitor scope, solid-state 
WBZMPZ p. 33. Oct 71 

RTTY signal generator 
W72TC p. 23, Mar 71 
Short circuit p. 96, Dec 71 

RTTY test generator (HN) 
W3EAG p. 67. Jan 73 

RTTY test generator (HN) 
W3EAG p. 59. Mar 73 

RX impedance bridge 
W2CTK p. 34, Sep 70 

RX impedance bridge, low-cost 
W8YFB p. 6, May 73 

Safer suicide cord (HN) 
K6JYO p. 64. Mar 71 

Sampling network, rf - the mill i-tap 
W6QJW p. 34, Jan 73 

Signal generator, tone modulated for 
two and six meters 
WA8OlK p. 54. Nov 69 

Signal generator, wide range 
W6GXN p. 18, Dec 73 

Signal in ject~on in ham receivers 
Allen p. 72, May 68 

Signal tracing in ham receivers 
Allen p. 52. Apr 68 

Slow-scan tv test generator 
K4EEU p. 6. Jul 73 

S-meter readings (HN) 
WlDTY p. 56, Jun 68 

Spectrum analyzer, four channel 
W91A p. 6, Oct 72 

Spectrum analyzers, understanding 
WA5SNZ p. 50. Jun 74 

Ssb, signals, monitoring 
W6VFR p. 35. Mar 72 

Sweep generator, how to use 
Allen p. 60, Apr 70 

Sweep response curves for low.freouencv i-f's 
~ l l e n  

Switch-off flasher (HN) 
Thomas 

Swr brrdge 
WBPZSH 

Swr bridge and power meter, 
WGDOB 

Swr bridge (HN) 
WA5TFK 

Swr bridge readings (HN) 
W6FPO 

Swr ~nd~ca to r .  aural, for the vis 
K6HTM 

Swr meter 
W6VSV 

Swr meter, improving (HN) 
W5NPD 

p: 5 6 . - ~ a r  71 

p. 64. Jul 71 

p. 55, Oct 71 
integrated 

p. 40, May 70 

p. 66. May 72 

p. 63, Aug 73 
ually handicapped 

p. 52, May 76 

p. 6, Oct 70 

D. 68. Mav 76 
Swr meters, direct reading and eipanded scale 

WA4WDK p. 28, May 72 
Correction p. 90, Dec 72 

T~me-domain reflectometry, experimenter's 
approach to 
WA0PIA p. 22, May 71 

Transconductance tester for fets 
W6NBI p. 44, Sep 71 

Transformer shorts 
W6BLZ p. 36, Jul 68 

Trans~stor and dlode tester 
ZLPAMJ p. 65. Nov 70 

Transistor curve tracer 
WA9LCX p. 52. Jul 73 
Short clrcult p. 63. Apr 74 

Tran i~s tor  tester 
WAGNIL p. 48, Jul 68 

Transistor tester for leakage and gain 
W4BRS p. 68, May 68 

Transistor tester, shirt pocket 
W0MAY p. 40, Jul 76 

Transm~tter tunlng unit for the blind 
W9NTP p. 60. Jun 71 

Trapezo~dal mon~tor  scope 
VE3CUS p. 22. Dec 69 

Troubleshoot~ng around fets 
Allen p. 42. Oct 68 

Troubleshoot~ng by resistance measurement 
Allen p. 62. Nov 68 

Troubleshooting transistor ham gear 
Allen p. 64, Jul 68 

Turn.off tamer for portable equipment 
W5OXD p. 42, Sep 76 

Uhf tuner tester for tv sets (HN) 
Schuler p. 73, Sep 69 

Vacuum tubes, tes t~ng high.power (HN) 
W20LU p. 64. Mar 72 

Vhf pre-scaler, improvements for 
W6PBC p. 30. Oct 73 
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Voltmeter, improved transistor, part I 
Maddever p. 74. Apr 68 

Voltmeter, transiztor, part II 
Maddever p. 60. Jul 68 

Vom/vtvm, added uses for (HN) 
W7DI p. 67. Jan 73 

Vtvm modification 
W6HPH p. 51, Feb 69 

Vtvm, convert to an IC voltmeter 
K6VCI D. 42. Dec 74 . . 

Wavemeter, indicating 
W6NIF p. 26. Dec 70 
Short circuit p. 72, Apr 71 

Weak-signal source, stable, variable-output 
K6JYO p. 36. Sep 71 

Weak-signal source. 144 and 432 MHz 
K6JC D. 58. Mar 70 

Weak-signal source. 432 and 1296 MHZ 
K6RIL p. 20. Sep 68 

WWV receiver, simple regenerative 
WA5SNZ p. 42. Apr 73 

WWV-WWVH, amateur applications for 
W3FQJ p. 53. Jan 72 

WWVB signal processor 
W9BTl p. 28. Mar 76 

Zener tester, low-voltage (HN) 
K3DPJ p. 72, Nov 69 

computers and 
Accumulator I/O versus memory I/O 

WB4HYJ. Rony. Titus p. 64. Jun 76 
Decision, how does a microcomputer make a 

WB4HYJ. Titus. Rony p. 74, Aug 76 
Device-select pulses, generating input/output 

WB4HYJ. Titus. Rony p. 44, Apr 76 
How mocriprocessors fit into scheme of 

computers and controllers 
WB4HYJ. Rony. Titus p. 36, Jan 76 

Input/output device, what is a? 
WB4HYJ. Rony. Titus p. 50. Feb 76 

Interfacing a digital multimeter with 
an 8080-based microcomputer 
WB4HYJ. Rony. Titus p. 66, Sep 76 

Interrupts, microcomputer 
WB4HYJ. Rony. Titus p. 66, Dec 76 

lntroduction to microprocessors 
WB4HYJ. Rony. Titus p. 32, Dec 75 
Comments. WB4FAR p. 63. May 76 

Software UAR/T, interfacing a 
WB4HYJ. Rony. Titus p. 60, Nov 76 

Substitution of software for hardware 
WB4HYJ. Rony. Titus p. 62, Jul 76 

UAR/T, how i t  works 
Titus p. 58, Feb 76 

8080 microcomputer output instructions 
WB4HYJ. Rony. Titus p. 54, Mar 76 

miscellaneous 
technical 
Alarm, wet basement (HN) 

WZEMF p. 68, Apr 72 
Amateur anemometer 

W6GXN p. 52. Jun 68 
Short circuit p. 34. Aug 68 

Antenna masts, design for pipe 
W3MR p. 52. Sep 74 
Added design notes (letter) p. 75. May 75 

Antennas and capture area 
K6MIO p. 42. Nov 69 

Bandpass filter design 
K4KJ p. 36. Dec 73 

Bandpass filters for 50 and 144 MHz, etched 
W5KHT p. 6. Feb 71 

Bandpass filters, single-pole 
W6HPH p. 51. Sep 69 

Basic electronic units 
WZDXH p. 18. Oct 68 

Batteries, selecting for portable equipment 
WBOAIK p. 40, Aug 73 

Bipolar-fet amplifiers 
W6HOM p. 16. Feb 76 
Comments. Worcester p. 76. Sep 76 

Broadband ampl l f~er uses mospower fet 
Oxner p. 32. Dec 76 

Broadband amplifier, wide-range 
W6GXN p. 40. Apr 74 

Bypassing, r f ,  at uhf 
WB6BHI p. 50. Jan 72 

Calculator, hand-held electronic, its 
func t~on and use 
W4MB p. 18. Aug 76 

Calculator, hand-held electronic. 
solving problems with i t  
W4MB p. 34, Sep 76 

Capacitors, o~l.filled (HN) 
WPOLU p. 66. Dec 72 

Clock. 24-hour digltal 
K4ALS p. 51. Apr 70 
Short circuit p. 76. Sep 70 

Coil-winding data, vhf and uhf 
K3SVC p. 6. Apr 71 

Communications receivers, designing 
for strong-signal performance 
Moore D. 6, Feb 73 

Computer-aided circuit analysls 
KlORV p. 30, Aug 70 

Converting vacuum tube equipment to 
solid-state 
WPEEY p. 30. Aug 68 

Converting wavelength to inches (HN) 
WA6SXC P. 56. Jun 68 

Current flow?, which way does 
W2DXH p. 34, Jul 68 

Digital clock, low-cost 
WA6DYW p. 26, Feb 76 

Digital mixer, introduction 
WB8lFM p. 42. Dec 73 

Digital readout system, simpl~foed 
W601S p. 42. Mar 74 

Double-balanced mixers 
W 1 DTY D. 48. Mar 68 

Double.balanced modulator, broadband 
WA6NCT p. 8. Mar 70 

Earth currents (HN) 
W70UI p. 80, Apr 70 

Effective radiated power (HN) 
VE7CB p. 72, May 73 

Electrical units: their derivation and history 
WB6EYV p. 30. Aug 76 

Ferrite beads 
W5JJ p. 48. Oct 70 

Ferrite beads, how to use 
KlORV p. 34. Mar 73 

Fet biasing 
W3FQJ p. 61. Nov 72 

Filter preamplifiers for 50 and 144 
MHz, etched 
W5KHT p. 6. Feb 71 

Filters, active for direct-conversion receivers 
W7ZOI p. 12. Apr 74 

Fire extinguishers (letter) 
W5PGG p. 68. Jul 71 

Fire protection 
Darr p. 54, Jan 71 

Fire protection (letter) 
K7QCM p. 62. Aug 71 

Fm techniques 
W6SAI p. 8. Sep 69 
Short circuit p. 79. Jun 70 

Freon danger (letter) 
WA5RTB p. 63, May 72 

Frequency multipliers 
W6GXN p. 6. Aug 71 

Frequency multipliers, transistor 
W6AJF p. 49. Jun 70 

Freouencv svnchronization for scatter-mode - >  . - 
propagation 
KZOVS 

Frequency synthesis 
WA5SKM 

p. 26. Sep 71 

p. 42. Dec 63 
Frequency synthesizer, high-frequency 

K2 B LA  p. 16, Oct 72 
Frequency synthesizers, how to design 

DJZLR p. 10, Jul 76 
Short circuit p. 85. Oct 76 

Gammamatching networks, how to design 
W71TB p. 46, May 73 

Glass semiconductors 
WlEZT p. 54. Jul 69 

Graphical network solutions 
WINCK, WPCTK p. 26. Dec 69 

Gridded tubes, vhf.uhf effects 
W6UOV p. 8. Jan 69 

Grounding and wiring 
WlEZT D. 44, Jun 69 

Ground plow 
W 1 EZT D. 64, May 70 

Harmonic output, how to predict 
Utne p. 34. Nov 74 

Heatsink problems, how to solve 
WA5SNZ p. 46, Jan 74 

Hybrids and couplers, hf 
WZCTK p. 57. Jul 70 
Short circuit p. 72. Dec 70 

Impedance-matching systems, designing 
W7CSD p. 58. Jul 73 

Inductors, how to use ferrite and 
powdered-iron for 
W6GXN p. 15. Apr 71 
Correction p. 63. May 72 

Infrared communications (letter) 
KZOAW p. 65. Jan 72 

Injection lasers (letter) 
Mims p. 64. Apr 71 

lnjection lasers, high power 
Mims p. 28. Sep 71 

lntegrated circults, part I 
W3FQJ p. 40, Jun 71 

lntegrated circults, part II 
W3FQJ p. 58. Jul 71 

lntegrated circuits, part Ill 
W3FQJ p. 50, Aug 71 

Interference, hl.fi (HN) 
K6KA p. 63. Mar 75 

Interference. rf 
WlDTY p. 12. Dec 70 

Interference, r f  (letter) 
G3LLL p. 65. Nov 75 

Interference, rf 
WA3NFW p. 30, Mar 73 

Interference, rf, coaxial connectors can generate 
WlDTY p. 48. Jun 76 

Interference, rf, its cause and cure 
G3LLL p. 26, Jun 75 

Intermittent voice operation of power 
tubes 
W6SAI p. 24, Jan 71 

Isotropic source and practical antennas 
K6FD p. 32, May 70 

Laser communications 
W4KAE p. 28. Nov 70 

LED experiments 
W4KAE p. 6. Jun 70 

Lighthouse tubes for uhf 
W6UOV p. 27. Jun 69 

Local-oscillator waveform effects 
on spurlous mixer responses 
Robinson. Smith p. 44. Jun 74 

Lowpass filters for solid-state linear amplifiers 
WADJYK p. 38, Mar 74 
Short circuit p. 62. Dec 74 

L-networks, how to design 
W7LR p. 26. Feb 74 
Short circuit p. 62, Dec 74 

Lunar-path nomograph 
WA6NCT p. 28, Oct 70 

Marine installations, amateur, on small boats 
W3MR p. 44. Aug 74 

Microprocessors, introduction to  
WB4HYJ. Rony. Titus p. 32, Dec 75 

Microwaves, getting started in 
Roubal p. 53, Jun 72 

Microwaves, lntroduction 
p. 20. Jan 72 

D. 58. Aua 71 
~ i smacched  transmitter loads, affect o f .  

- 
WSJJ p. 60, Sep 69 

Mnemonics 
W6NIF p. 69, Dec 69 

More electronic units 
W 1 EZT p. 56, Nov 68 

Multi-function integrated circuits 
W3FQJ p. 46. Oct 72 

Network, the ladder 
W2CHO D. 48. Dec 76 

Networks, transmitter matching 
W6FFC p. 6, Jan 73 

Neutralizing small.signal amplifiers 
WA4WDK p. 40. Sep 70 

Noise figure, meaning of 
K6MIO p. 26. Mar 69 

Operational amplifiers 
WBZEGZ p. 6. Nov 69 

Phase detector, harmonic 
W5TRS p. 40. Aug 74 

Phase-locked loops. IC 
W3FOJ D. 54. Sea 71 

~hase46cked loops, IC, experiments with 
. 

W3 FQJ p. 58. Oct 
Phase-shift networks, design criteria for 

G3NRW p. 34. Jun 
Pi and pi.L networks 

W6SAI p. 36, Nov 
Pi network design 

W6FFC P. 6. S ~ P  
Pi network inductors (letter) 

W71V D. 78. Dec 
Pi networks, series-tuned 

W2E6h p. 42. Oct 
Power amplifiers, high-efficiency r f  

WBELQK p. 8, Oct 
Power dividers and hybrids 

WlDAX p. 30. Aug 
Power supplies, survey of solid-state 

W6GXN p. 25. Feb 
Power, voltage and impedance nomograph 

WZTQK p. 32. Apr 
Printed-circuit boards, photofabrication of 

Hutchinson P. 6. Sep 
Programmable calculator simplifies 

antenna design (HN) 
W3DVO D. 70. Mav 

Programmable calculators, using 
W3DVO p. 40. Mar 

Proportional temperature control for crystal 
ovens 
VE5FP D. 44. Jan 

Pulse-duration modulation 
W3FQJ p. 65. Nov 

Q factor, understanding 
W5JJ p. 16. Dec 

QRP operation 
W70E p. 36. Dec 

Radiation hazard, rf 
W 1 DTY P. 4. Sep 
Correction p. 59. Dec 

Radlo communications links 
W 1 EZT p. 44. Oct 

Radio observatory, vhf 
Ham p. 44. Jul 

Radio-frequency interference 
WA3N FW p. 30, Mar 

Radiotelegraph translator and transcriber 
W7CUU. K7KFA p. 8, Nov 
Eliminating the matrix 
KH6AP p. 60, May 
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a 2 KW Rating 6:l and 9:l 
Antenna Products for the Amateur a Recessed Connector-Eliminates $22.95 each 

All Prices Postpaid in U.S.A. shorting problems 
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RF ACTUATED CW MONITOR - 
...................................... for the best in CW operating $24.95 

......... CRYSTAL CALIBRATOR - i W, 50. 25 k ~ z  $19.95 
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Ramp generators 
W6GXN p. 56, Dec 68 

Rating tubes for linear amplif ier service 
W6UOV. W6SAI p. 50. Mar 71 

Reactance problems, nomograph for 
W6NlF p. 51, Sep 70 

Resistor performance at high frequencies 
KlORV p. 36. Oct 71 

Resistors, frequency sensitive (HN) 
WBYFB p. 54, Dec 70 

Resistors, frequency sensitive (letter) 
W5UHV p. 68. Jul 71 

RF amplifier, wideband 
WB4KSS p. 58. Apr 75 

Rf autotransformers, wideband 
K4KJ p. 10, Nov 76 

Rf power-detecting devices 
K6JYD p. 28. Jun 70 

Rf power transistors, how to use 
WA7KRE p. 8, Jan 70 

Safety in the ham shack 
Darr. James p. 44. Mar 69 

Satellite communications, first step to  
KlMTA p. 52. Nov 72 
Added notes (letter) p. 73. Apr 73 

Satellite signal polarization 
KH6lJ p. 6, Dec 72 

Signal detection and communication 
in the presence of white noise 
WB6lOM p. 16. Feb 69 

Silver/silicone nrease (HN) 
W ~ D D B  - p. 63. May 

Single.tuned interstage networks, designing 
K6ZGQ p. 59. Oct 

Smith chart, how to use 
W 1 DTY p. 16, Nov 
Correction p. 76. Dec 

Solar activity, aspects of 
K3CHP p. 21, Jun 

Solar energy 
W3FQJ p. 54, Jul 

Speech clippers, rf, performance of 
G6XN p. 26, Nov 

Square roots, f inding (HN) 
K9DHD p. 67, Sep 
Increased accuracy (letter) p. 55, Mar 

Staircase generator (C&Tl 
W 1 DTY p. 52. Jun 

Standing-wave ratios, importance of 
W2HB p. 26. Jul 
Correction (letter) P, 67, May 

Stress analysis of antenna systems 
WPFZJ p. 23, Oct 71 

Tetrodes, external-anode 
W6SAl p. 23, Jun 69 

Thermoelectric power supplies 
KlAJE p. 48, Sep 68 

Thermometer, electronic 
VK3ZNV p. 30. Apr 70 

Three.phase motors (HN) 
W6HPH p. 79, Aug 68 

Thyristors, introduction to 
WA7KRE p. 54, Oct 70 

Toroidal coil inductance (HN) 
W3WLX p. 26. Sep 75 

Toroid coils, 88-mH (HN) 
WAlNJG p. 70, i u n  76 

Toroids, calculating inductance of 
WB9FHC p. 50. Feb 72 

Toroids, plug-in (HN) 
K8EEG p. 60, Jan 72 

Transistor amplifiers, tabulated 
characteristics of 
W5JJ p. 30. Mar 71 

Trig functions on a pocket calculator (HN) 
W9ZTK p. 60. Nov 75 

Tube shields (HN) 
W9KNI p. 69. Jul 76 

Tuning, Current.controlled 
KZZSQ p. 38. Jan 69 

TV sweep tubes in linear service. 
full.blast operation of 
W6SAI. W60UV p. 9, Apr 68 

Vacuum-tube amplifiers, tabulated 
characteristics of 
W5JJ p. 30. Mar 71  

Warning lights, increasing reliability of 
W3NK p. 40, Feb 70 

White noise diodes, selecting (HN) 
W6DOB p. 65, Apr 76 

Wind direction indicator. digital 
W6GXN p. 14, Sep 68 

Wind generators 
W3FQJ p. 24, Jul 76 

Wind loading on towers and antenna 
Structures, how to  calculate 
K4KJ p. 16, Aug 74 
Added note D. 56. Jul 75 

Y parameters, using In r f  amplifter design 
WA0TCU p. 46. Jul 72 

novice reading 
Ac power line monitor 

WZOLU p. 46, Aug 71 
Amplifiers, tube and transistor. 

tabulated characteristics of 
W5JJ p. 30, Mar 71 

Antenna, bobtail curtain for 40 meters 
VElTG P. 58, Jul 69 

Antenna, bow tie for 80 meters 
W9VMQ p. 56, May 75 

Antenna, converted vee for 80 and 40 
W6JKR p. 18, Dec 69 

Antenna couplers, simple 
W2EEY p. 32. Jan 70 

Antenna ground system installation 
W 1 EZT p. 64, May 70 

Antenna, long wire, multiband 
W3FQJ p. 28. Nov 69 

Antenna, multiband phased vertical 
WA7GXO p. 33, May 72 

Antenna systems for 40 and 80 meters 
K6KA o. 55. Feb 70 

Antenna, toploaded 80-meter vert ida~ . 
VElTG p. 48, Jun 69 

Antenna tuning units 
W3FQJ p. 58, Dec 72. p. 58, Jan 73 

Antenna, unidirectional for 40 meters 
GW3NJY p. 61. Jan 70 

Antenna, 80-meter vertical 
VEITG p. 26, May 70 

Antenna. 80 meters, for small lot 
W6AGX p. 28. May 73 

Antennas, dipole 
KH6HDM p. 60, Nov 75 

Antennas, for apartment dwellers 
WZEEY p. 80, Mar 68 

Antennas, low elevation 
W3FQJ P. 66. May 73 

Antennas. QRM reducing receiving types 
W3FQJ p. 54, May 71 

Antennas, simple duabband 
W6SAl p. 18, Mar 70 

Antennas, simple for 80 and 40 meters 
W5RUB p. 16. Dec 72 

Antennas, simple multiband 
W9EGQ P 54. Jul 68 

Audio agc principles and practice 
WA5SNZ P. 28, Jun 71 

Audio filter, tunable 
WAlJSM p. 34, Aug 70 

Audio filters, inexpensive 
WBYFB p. 24, Aug 72 

Audio module, so l iddate  receiver 
K4DHC p.18, Jun 73 

Batteries, selecting for portable equipment 
WB0AlK p. 40, Aug 73 

Battery power 
W3FQJ P. 56, Aug 74, p. 57. Oct 74 

Coaxial cable, what you should know about i t  
W91SB p. 30, Sep 68 

Current flow 
WlEZT p 34, Jul 68 

COSMOS integrated circuits 
W3FQJ P. 50. Jun 75 

CW audio filter, simple 
W7DI p. 54. Nov 71 

CW audio filter, simplest 
W4VNK p. 44. Oct 70 

CW monitor, simple 
WA90HR P. 65, Jan 71 

CW reception, improved through simulated streo 
WAlMKP p. 53. Oct 74 

CW transceiver, low-power for 40 meters 
W7BBX p. 16. Jul 74 

Detectors, CW and ssb 
Belt p. 3. Nov 68 

Detectors, regenerative 
W8YFB p. 61. Mar 70 

Diode detectors 
W6GXN P 28. Jan 76 

Dipoles, multiband for portable use 
W6SAI p. 12. May 70 

Dummy load and rf wattmeter 
W2DLU p. 56. Apr 70 

Electronic units, basic 
WlEZT p. 18. Oct 68, p. 56. Nov 68 

Feedpoint impedance characteristics of 
practical antennas 
W5JJ p. 50, Dec 73 

Filter, tunable for audio selectivity 
WZEEY p. 22, Mar 70 

Filters, single sideband 
Belt p. 40, Aug 68 

Fire protection in the ham shack 
Darr p. 54. Jan 71 

Frequency spotter, crystal controlled 
W5JJ p. 36, Nov 70 

ICs, basics of 
W3FQJ p. 40. Jun 71. p. 58, Jul 71 

ICs, digital, basics 
W3FQJ p. 41, Mar 72, p. 58, Apr 72 

ICs, digital f l ipflops 
W3FQJ p. 60, Jul 72 

ICs, digital multivibrators 
W3FQJ p. 42, Jun 72 

ICs, digital, oscillators and dividers 
W3FQJ p. 62, Aug 72 

Interference, hi-fi 
G3LLL p. 26. Jun 75 

Interterence, radio frequency 
WA3NFW p. 30, Mar 73 

Man-made interference, how to find 
W 1 DTY p. 12, Dec 70 

Meters, how to use 
W4PSJ p. 48, Sep 75 

Morse code, speed standards for 
VEZZK D. 58. ADr 73 . . .  

Mosfet circuits 
W3FQJ p. 50. Feb 75 

Power amplifiers, linear, basics of 
Belt p.16, Apr 68 

Preamplifier, 21 MHz 
WASSNZ p. 20. Apr 72 

Printed-circuit boards, how to make your own 
K4EEU p. 58, Apr 73 

Printed-circuit boards, low cost 
W8Y FB p. 16, Jan 75 

Q factor, understanding 
WSJJ p.16, Dec 74 

Radio communications links, basics of 
W 1 EZT D. 44. Oct 69 . . 

Receiver frequency calibrator 
WSUQS p. 28, Dec 71 

Receiver. novice. for 40 and 80 . . 
Thorpe p. 66, Aug 68 

Receiver, regenerative for WWV 
WA5SNZ p. 42. Apr 73 

Receivers, direct-conversion 
W3 FQJ p. 59, Nov 71 

Rectifiers, improved half.wave 
Bailey p. 34, Oct 73 

Safety in the ham shack 
Darr p. 44, Mar 69 

Semiconductors, charge flow in 
WB6BIH p. 50, Apr 71 

Semiconductor diodes, evaluating - 
W5JJ p. 52, Dec 71 

Single sideband, beginners guide to 
Belt 

S-meters, circuits for 
K6SDX 

p. 66. Mar 68 

o. 20. Mar 75 ., - . -  
Speaker intelligibility, improving ' 

WA5RAQ D. 53. Aurr 70 
Ssb signals, how they are generateb ' - 

Belt p. 24. May 68 
Swr bridge 

WB2ZSH p. 55, Oct 71 
Towers and rotators 

K6KA p. 34. May 76 
Transistor power dissipation, how to determine 

WN9CGW p. 56, Jun 71 
Transistor tester, simple 

WA6NIL p. 48, Jul 68 
Transmitter keying, improving 

K6KA p. 44, Jun 76 
Transmitter, low-power 80 .meter 

W3FQJ p. 50, Aug 75 
Transmitter, multiband low power with vfo 

KBEEG D. 39. Jul 72 
Transmitter power levels 

WA5SNZ 
Transmitter, transistor for 40 mete; . . 

W6BLZ p. 44, Jul 68 
Transm~tters. low.oower 7.MHz . . 

W70E p. 3, Dec 
Troubleshooting, basic 

James p. 54, Jan 
Troubleshooting by voltage measurements 

James p. 64, Feb 
Troubleshooting, resistance measurements 

James p. 58, Apr 
Troubleshooting, thinking your way through 

Allen p. 58, Feb 
Tuneup, off.the-air 

W4MB p. 40. Mar 
Underground coaxial transmossion line. 

how to install 
W0FCH p. 38, May 

Vertical antennas, improving efficiency 
K6FD p. 54, Dec 

Vfo for 40 and 80 meters 
W3QBO p. 36, Aug 

Vfo, stable solid.state 
K4BGF D. 8. Dec 

W i r~ng  and grounding 
W 1 EZT 

Workbench, electronics 
W 1 EZT 

p. 44. Jun 69 

p. 50, Oct 70 

operating 
Beam antenna headings 

W6FFC p. 64, Apr 71 
Code practice stations (letter) 

WB4LXJ p. 75, Dec 72 
Code practice - the rf  way 

WA4NED o. 65. Aun 68 . . -  
Code practice (HN) 

W2DUX p. 74, May 73 
Computers and ham radio 

W5TOM p. 60, Mar 69 
CW monitor 

WZEEY p. 46, Aug 69 
CW monitor and code-practice oscillator 

K6RIL p. 46, Apr 68 
CW monitor, simple 

WA9OHR p. 65, Jan 71  
CW transceiver operation with 

transrnit.receive offset 
WlDAX p. 56, Sep 70 

DXCC check list, simple 
W2CNQ p. 55. Jun 73 
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Fluorescent light, portable (HN) 
KBBYO p. 62. Oct 

Great.circle charts (HN) 
K6KA p. 62, Oct 

How to  be DX 
W4NXD p. 58, Aug 

Identification timer (HN) 
K9UQN p. 60. Nov 

Magazines, use your old 
Foster D. 52. Jan . . 

Morse code, speed standards for 
VEZZK p. 68, Apr 73 
Added note (letter) p. 68, Jan 74 

Protective material, plastic (HN) 
W6BKX o. 58. Dec 70 , . 

return, statistics on 
Q%B61UH D. 60. Dec 68 
Replays, instant (HN) 

W6DNS 
Sideband location (HN) 

K6KA 
Spurious signals (HN) 

K6KA 
Tuning with ssb gear 

W0KD 
Zulu t ime (HN) 

K6KA 

p. 67, Feb 70 

p. 62, Aug 73 

p. 61, Nov 74 

p. 40, Oct 70 

p. 58. Mar 73 

AFSK oscillator, solid.state 
WA4FGY p. 28. Oct 68 

Audio osclllator, NE566 IC 
W l  EZT p. 36. Jan 75 

Blocking oscillators 
W6GXN p. 45, Apr 69 

Clock oscillator, TTL (HN) 
W9ZTK p. 56. Dec 73 

Crystal oscillator, frequency adjustment of 
W9ZTK p. 42, Aug 72 

Crystal oscillator, high stabt l~ty 
W6TNS p. 36. Oct 74 

Crystal oscillator, miniature 
W6DOR p. 68, Dec 68 

Crystal oscillators 
W6GXN p. 33, Jul 69 

Crystal oscillators, stable 
DJPLR p. 34, Jun 75 
Correction p. 67. Sep 75 

Crystal oscillators, survey of 
VKZZTB p. 10. Mar 76 

Crystal oven, simple (HN) 
Mathleson p. 66. Apr 76 

Crystal switching (HN) 
K6LZM p. 70, Mar 69 

Crystal test oscillator and signal 
generator 
K4EEU p. 46, Mar 73 

Crystals, overtone (HN) 
GBABR p. 72, Aug 72 

Goral osclllator notes (HN) 
K5QIN p. 66, Apr 76 

Hex inverter vxo circuit 
W2LTJ p. 50. Apr 75 

Local oscillator, phase locked 
VE5FP p. 6, Mar 71 

Monitoring oscillator 
W2JIO p. 36. Dec 72 

Multiple band master-frequency oscillator 
KBSDX p. 50, Nov 75 

Multivibrator, crystal-controlled 
WN2MQY p. 65. Jul 71 

Oscillator, audio, 1C 
W6GXN p. 50. Feb 73 

Oscillator, electronic keyer 
WA6JNJ p. 44, Jun 70 

Oscillator. Franklin (HN) 
WSJJ D. 61. Jan 72 

Oscillator, frequency measuring 
W61EL p. 16. Apr 72 
Added notes p. 90. Dec 72 

Oscillator, gated (HN) 
WB9KEY 0. 59. Jul 75 . . 

Oscillator-monitor, audio 
WAlJSM p. 48. Sep 70 

Oscillator, phase.locked 
VE5FP p. 6. Mar 71 

Oscillator, two-tone, for ssb testing 
W6GXN p. 11. Apr 72 

Oscillators (HN) 
W 1 DTY p. 68. Nov 69 

Osc~llators, cure for cranky (HN) 
W8YFB p. 55. Dec 70 

Oscillators, repairing 
Allen p. 69. Mar 70 

Oscillators, resistance.capacitance 
W6GXN p. 18, Jul 72 

Oscillators, ssb 
Belt p. 26. Jun 68 

Overtone oscillator (HN) 
W5UQS p. 77. Oct 68 

Quadrature-phased local oscillator (letter) 
K6ZX p. 62, Sep 75 

Quartz crystals (letter) 
WBPEGZ p. 74. Dec 72 

Stable vfo (C&T) 
WlDTY p. 51. Jun 76 

TTL crystal oscillators (HN) 
W0JVA p. 60, Aug 75 

Vco, crystal-controlled 
WB610M p. 58, Oct 69 

Versatile audio oscillator (HN) 
W7BBX p. 72. Jan 76 

Vfo buffer amplifier (HN) 
W3QBO p. 66, Jul 71 

Vfo design. stable 
WlCER p. 10, Jun 76 

Vfo. digital readout 
WB8lFM D. 14. Jan 73 

Vfo for solid.state transmitters 
~ 3 ~ 8 0  p. 36, Aug 70 

Vfo. high stabilitv 
W ~ Y F B  p. 14. Mar 69 

Vfo, high-stability, vhf 
OH2CD p. 27, Jan 72 

Vfo, multiband fet 
KBEEG 

Vfo, stable 
K4BGF 

p. 39, Jul 72 

D. 8. Dec 71 . . 
Vfo, stable transistor 

WlDTY p. 14, Jun 68 
Short circuit p. 34. Aug 68 

Vfo transistors (HN) 
WlOOP p. 74, Nov 69 

Vxo design. Dractical - .  
K681J p. 22, Aug 70 

455-kHz bfo, transistorized 
W6BLZ. K5GXR p. 12, Jul 68 

power supplies 
Ac current monitor (letter) 

WB5MAP p. 61. Mar 75 
Ac power supply, regulated, for mobile 

f m  equtpment 
WA8TM P D. 28. Jun 73 

Arc suppression networks (HN) 
WA5EKA D. 70. Jul 73 

Batteries, selecting for portable eqiipme"t 
WA0AIK p. 40. Aug 73 

Battery drain, auxiliary, guard for (HN) 
W 1 DTY p. 74. Oct 74 

Battery power 
W3FQJ p. 56. Aug 74 

Charger, fet-controlled, for nicad batteries 
WAOJYK p. 46, Aug 75 

Converter, 12 to 6 volt (C&T) 
WlDTY p. 42. Apr 76 

Current l imiting (HN) 
W0LPQ p. 70. Dec 72 

Current l imiting (letter) 
K5MKO p. 66, Oct 73 

Dc-dc converter, low-power 
W5MLY p. 54, Mar 75 

Dc power supply, regulated (C&T) 
W l DTY p. 51, Jun 76 

Diodes for power supplies, choosing 
W6BLZ p. 38, Jul 68 

Diode surge protection (HN) 
WA7LUJ p. 65, Mar 72 
Added note p. 77. Aug 72 

Dry-cell l i fe 
WlDTY p. 41, Apr 76 

Dual-voltage power supply (HN) 
WlOOP p. 71, Apr 69 
Short circuit p. 80, Aug 69 

Dual-voltage power supply (HN) 
W5JJ p. 68, Nov 71 

Filament transformers, miniature 
Bailey p. 66. Sep 74 

High-power trouble shooting 
Allen p. 52, Aug 68 

IC power (HN) 
W3KBM p. 68. Apr 72 

IC regulated power supply 
W2FBW o. 50. Nov 70 

IC regulated power supply 
W9SEK p. 51, Dec 70 

IC regulated power supply for ICs 
W6GXN p. 28, Mar 68 
Short circuit p. 80. May 68 

Klystrons, reflex power for (HN) 
W6BPK p. 71. Jul 73 

Line transient protection (HN) 
WlDTY p. 75, Jul 68 

Line.voltage monitor (HN) 
WABVFK p. 66. Jan 74 
Current monitor mod (letter) D. 61. Mar 75 

Load protection, scr (HN) . ' . 
W5OZF p. 62, Oct 72 

Low-value voltage source (HN) 
WA5EKA p. 66, Nov 71 

Low-voltage supply with short-circuit 
Protection 
WBZEGZ p. 22. Apr 68 

Low-voltage supply (HN) 
WB2EGZ p. 57, Jun 68 

Low voltage, variable bench power supply 
(weekender) 
W6NBI p. 58, Mar 76 

Meter safety (HN) 
W6VFR p. 68, Jul 72 

Mobile power supplies, troubleshooting 
Allen p. 56, Jun 70 

Mobile power supply (HN) 
WNBDJV p. 79, Apr 70 

Mobile supply, low-cost (HN) 
W4GEG p. 69, Jul 70 

Motorola Dis~atcher.  convertinn to  
12 volts 
WB6HXU 

- 
D. 26. Jul 72 

Nicad battery care (HN) 
WlDHZ p. 71, Feb 76 

Operational power supply 
WAPIKL p. 8, Apr 70 

Overvoltage protection (HN) 
W l  AAZ p. 64. Apr 76 

Pilot.lamp life (HN) 
WPOLU p. 71. Jul 73 

Polarity inverter, medium current 
Laughlin p. 26, Nov 73 

Power supplies for single sideband 
Belt p. 38, Feb 69 

Power-supply hum (HN) 
W8Y FB p. 64. May 71 

Power supply, improved (HN) 
W4ATE p. 72. Feb 72 

Power supply, precision 
W7SK p. 26, Jul 71 

Power supply protection for your solid.state 
circuits 
W5JJ p. 36. Jan 70 

Precision voltage supply for 
phase-locked terminal unit (HN) 
WA6TLA p. 60. Jul 74 

Protection for solid-state power supplies (HN) 
W3NK D. 66. Seo 70 

Rectifier, half.wave, improved 
Bailey p. 34, Oct 73 

Regulated solid-state high-voltage 
power supply 
W6GXN D. 40. Jan 75 
Short circuit b. 69; Apr 75 

Regulated 5-volt supply (HN) 
W6UNF p. 67, Jan 73 

SCR-regulated power supplies 
W4GOC D. 52. Jul 70 . . 

Selenium rectifiers, replacing 
WlDTY p. 41. Apr 76 

Servicing power supplies 
W6GXN p. 44. Nov 76 

Solar energy 
W3FQJ p. 54, Jul 74 

Solar power 
W3FQJ p. 52. NOV 74 

Step-start circuit, high.voltage (HN) 
W6VFR p. 64, Sep 71 

Storage.battery QRP power 
W3FOJ D. 64. Oct 74 . . 

Super regulator, the MPClOOO 
W3HUC p. 52. Sep 76 

Survey of solid-state power supplies 
W6GXN p. 25, Feb 70 
Short circuit p. 76, Sep 70 

Thermoelectric power supplies 
KlAJE p. 48, Sep 68 

Transformers, high-voltage, repairing 
W6N I F p. 66 Mar 69 

Transformer shorts 
W6BLZ p. 36. Jul 68 

Transformers, miniature (HN) 
W4ATE p. 67, Jul 72 

Transient eliminator (C&T) 
WlDTY p. 52. Jun 76 

Transients, reducing 
W5JJ D. 50. Jan 73 

Variable power supply for transisto; work 
WA4MTH p. 68. Mar 76 

V~brator reolacement. solid-state (HN) 
KBRAY p. 70. Aug 72 

Voltage regulators. IC 
W7FLC p. 22, Oct 70 

Voltage regulator ICs, adjustable 
WB9KEY p. 36, Aug 75 

Voltage.regulator ICs, three-terminal 
WB5EMl p. 26, Dec 73 
Added note (letter) p. 73. Sep 74 

Voltage safety valve 
WZUVF p. 78. Oct 76 

Wlnd generators 
W3FQJ p. 50. Jan 75 

Zener d~odes (HN) 
K3DPJ p. 79. Aug 68 

propagation 
Art l f~cial  radio aurora, scattering 

characteristics of 
WB6KAP p. 18. NOV ' 

Echoes, long delay 
WB6KAP p. 61, May 

ionospheric E-layer 
WB6KAP p. 58. Aug b- 

Ionospheric science, short history of 
WB6KAP p. 58, Jun 69 

Long.distance high frequency communications 
WB6KAP p. 80. Jul 68 

Maximum usable frequency, predicting 
WB6KAP p. 70, Sep 68 

Qu;ie6s$; the 
p. 76, Dec 68 
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Scatter-mode propagation, frequency 
synchronization for 
KZOVS p. 26, Sep 71 

Solar cycle 20, vhfer's vlew of 
WA51YX p. 46. Dec 74 

Sunspot numbers 
WB6KAP p. 63. Jul 69 

Sunspot numbers, smoothed 
WB6KAP p. 72. Nov 68 

Sunspots and solar activity 
WB6KAP p. 60, Jan 69 

Tropospheric-duct vhf communications 
WB6KAP D. 68. Oct 69 

6-meter sp0radic.E openings, predidting 
WA9RAQ p. 38. Oct 72 
Added note (letter) p. 69, Jan 74 

receivers and 
converters 
general 
Antenna impedance transformer for 

receivers (HN) 
W6NIF p. 70, Jan 70 

Antenna tuner, miniature receiver (HN) 
WA7KRE p. 72, Mar 69 

Anti-QRM methods 
W3FQJ p. 50, May 71 

Attenuation pads, receiving (letter) 
K0HNQ p. 69. Jan 74 

Audio agc amplifier 
WA5SNZ p. 32. Dec 73 

Audio agc principles and practice 
WA5SNZ p. 28, Jun 71 

Audio amplifier and squelch circuit 
W6AJF p. 36, Aug 68 

Audio fi lter for CW, tunable 
WAlJSM p. 34, Aug 70 

Audio filter-frequency translator for CW 
reception 
W2EEY p. 24. Jun 70 

Audio fi lter mod (HN) 
K6HIU p. 60. Jan 72 

Audio filter, simple 
W4NVK p. 44. Oct 70 

Audio filters. CW (letter) 
6Y5SR p. 56, Jun 75 

Audio filters for ssb and CW reception. 
K6SDX p. 18, Nov 76 

Audio.filters, inexpensive 
WBYFB D. 24. Aue 72 . . -  

Audio filter, tunable peak-notch 
W2EEY 0. 22. Mar 70 

Audio filter, variable bandpass 
W3AEX p. 36. Apr 70 

Audio module, complete 
K4DHC p. 18. Jun 73 

Batteries, how to select for portable 
equipment 
WA0AlK D. 40. Aun 73 

Bfo multiplexer for a multimode detector 
- 

WA3YGJ p. 52. Oct 75 
Calibrator crvstals (HNI . . 

K6KA p. 66, Nov 71 
Calibrator, plug.in frequency 

K6KA p. 22, Mar 69 
Calibrator, simple frequency-divider 

using mos ICs 
W6GXN p. 30, Aug 69 

Communications receivers, design ideas for 
Moore p. 12. Jun 74 

Communications receivers, designing 
for strong-signal performance 
Moore p. 6. Feb 73 

Converting a vacuum-tube receiver to 
solid-state 
WlOOP p. 26, Feb 69 

Counter dials, electronic 
K6KA 0. 44. Seo TO . . -  

Crystal.f~lter design, practical 
PY2PElC p. 34, Nov 76 

CW fllter, adding (HN) 
W2OUX p. 66. Sep 73 

CW monitor, simple 
WA90HR p. 65, Jan 71 

CW processor for communications receivers 
W6NRW p. 17, Oct 71 

CW reception, enhancing through a 
simulated-stereo technique 
WAlMKP 0. 61. Oct 74 . . 

CW reception, noise reduction for 
WZELV p. 52. Sep 73 

CW regenerator for interference-free 
communicat~ons 
Leward. Libenschek 0. 54. Aor 74 

CW selectivity with crystal bandpassing 
' 

W2EEY p. 52, Jun 69 
CW transceiver operation with transmit.receive 

offsrt 

W 1 DAX o. 56. Seo 70 . . - -  
Detector, reciprocating 

WlSNN p. 32. Mar 72 
Added notes p. 54. Mar 74; p. 76, May 75 

Detector, single-slgnal phasing type 
WB9CYY p. 71. Oct 76 

Detector. superregenerative, optimizing 
Ring p. 32. Jul 72 

Detectors, fm, survey of 
W6GXN p. 22, Jun 76 

Detectors, ssb 
Belt p. 22, Nov 68 

Digital frequency display 
WB2NYK p. 26, Sep 76 

Diode detectors 
W6GXN p. 28. Jan 76 

Diversity receiving system 
W2EEY p. 12. Dec 71 

Filter alignment 
W7UC p. 61, Aug 75 

Filter, vari-Q 
WlSNN p. 62, Sep 73 

Frequency calibrator, how to  design 
W3AEX p. 54, Jul 71 

Frequency calibrator, receiver 
W5UQS p. 28. Dec 71 

Frequency measurement of received 
signals 
W4AAD p. 38, Oct 7 9  

Frequency spotter, general coverage 
W5JJ p. 36, Nov 70 

Frequency standard (HN) 
WA7JIK p. 69, Sep 72 

Frequency standard, universal 
K4EEU p. 40, Feb 74 
Short circuit p. 72. May 74 

Hang agc circuit for ssb and CW 
WlERJ p. 50. Sep 72 

Headphone cords (HN) 
W2OLU p. 62, Nov 75 

1.f cathode jack 
W6HPH p. 28, Sep 68 

I-f detector receiver module 
K6SDX p. 34, Aug 76 

I-f system, multimode 
WAZIKL p. 39, Sep 71 

Image suppression (HN) 
W6NIF. , p. 68, Dec 72 

ln te l l ig ib~ l~ ty  of communications receivers, 
improving 
WA5RAQ p. 53, Aug 70 

Interference, electric fence 
K6KA p. 68. Jul 72 

Interference, hi-fi (HN) 
K6KA p. 63, Mar 75 

Interference, r f  
WlDTY p. 12. Dec 70 

Interference, rf 
WA3NFW p. 30. Mar 73 

Interference, rf, its cause and cure 
G3LLL p. 26. Jun 75 

Local oscillator, phase-locked 
VE5FP p. 6. Mar 71 

Local-oscillator waveform effects 
on spurious mixer responses 
Robinson, Smith p. 44, Jun 74 

Mixer, crystal 
W2 LTJ p. 38. Nov 75 

Monitor receiver modification (HN) 
W2CNQ p. 72, Feb 76 

Noise blanker 
K4DHC p. 38, Feb 73 

Noise blanker, hot-carrier diode 
W4KAE p. 16, Oct 69 
Short circuit p. 76. Sep 70 

Noise blanker, IC 
W2EEY p. 52. May 69 
Short circuit p. 79, Jun 70 

Noise figure, the real meaning of 
K6MIO p. 26, Mar 69 

Panoramic reception, simple 
W2EEY p. 14. Oct 68 

Phase-shift networks, design criteria 
G3NRW p. 34, Jun 70 

Preamplifier, wideband 
WlAAZ p. 60, Oct 76 

Product detector, hot-carrier diode 
VE3GFN p. 12, Oct 69 

Radio-direction finder 
W6JTT p. 38, Mar 70 

Radio.frequency interference 
WA3NFW p. 30. Mar 73 

Radiotelegraph translator and transcriber 
W7CUU. K7KFA p. 8. Nov 71 
Eliminating the matrix 
KH6AP p. 60. May 72 

Receiver impedance matching (HN) 
W0zFN p. 79, Aug 68 

Recelvlng RTTY, automatic frequency 
control for 
W5NPO p. 50, Sep 71 

Reciprocating detector as f m  discriminator 
WlSNN p. 18. Mar 73 

Reciprocating-detector converter 
WlSNN p. 58, Sep 74 

Resurrecting old receivers 
K41PV p. 52, Dec 76 

Rf amplifiers for communicat~ons receivers 
Moore p. 42. Sep 74 

Rf amplifier, wideband 
WB4KSS p. 58, Apr 75 

Smeter readings (HN) 
WlDTY p. 56. Jun 68 

Selectivity, receiver (letter) 
K4ZZV p. 68. Jan 74 

Sensitivity, noise figure and dynamic range 
WlDTY p. 8, Oct 

S-meters, solid-state 
K6SDX p. 20, Mar 

Spectrum analyzer, four channel 
W91A p. 6, Oct 

Squelch, audio-actuated 
K4MOG p. 52. Apr 

Ssb signals, monitoring 
W6VFR p. 36, Mar 

Superregenerative detector, optimizing 
Ring p. 32. Jul 

Superregenerative receiver, improved 
JAlBHG p. 48, Dec 

Threshold-gate/limiter for CW reception 
W2ELV p. 46, Jan 
Added notes (letter) 
W2ELV p. 59, May 

Troubleshooting the dead receiver 
K41PV p. 56, Jun 

Vlf converter (HN) 
W3CPU p. 69, Jul 

Weak signal reception i n  CW receivers 
ZS6BT p. 44, Nov 

WWV receiver, five-frequency 
W6GXN p. 36, Jul 

high-f requency receivers 
Bandpass filters for receiver preselectors 

W7ZOI p. 18, Feb 
Bandpass tuning, electronic, in the Drake R.4 

Horner p. 58. Oct 
BC-603 tank receiver, updating the 

WA61AK p. 52, May 
BC-1206 for 7 MHz, converted 

W4FIN p. 30, Oct 
Short circuit p. 72, Apr 

Collins 75A4 hints (HN) 
W6VFR p. 68. Apr 

Collins 75A-4 modifications (HN) 
W4SD p. 67, Jan 

Cornmunicat~ons receiver, five band 
K6SDX p. 6, Jun 

Communications receiver for 80 
meters, IC 
VE3ELP D. 6. Jul 

Communications receiver, micropower 
WB9FHC p. 30, Jun 
Short circuit o. 58. Dec . . - . . - - 

Communications receivers, miniature 
design ideas for 
K4DHC p. 18, Apr 

Communications receiver, miniaturized 
K4DHC p. 24, Sep 

Communications receiver, optimum design fol  
DJ2LR p. 10. Oct 

Communications receiver, solid-state 
I5TDJ P. 32, Oct 
Correction p. 59, Dec 

Companion receiver, al lmode 
WlSNN 0. 18. Mar . . 

Converter, hf, solid-state 
VE3GFN p. 32, Feb 

Converter, tuned very low-frequency 
OHZKT p. 49. Nov 

Converter, very low frequency receiving 
W2lMB p. 24. Nov 

Direct-conversion receivers 
W3FQJ p. 59, Nov 

Direct.conversion receivers, improved 
select~vity 
K6BIJ p. 32, Apr 

D~rect.conversion receivers. 
simple active filters for 
W7ZOI p. 12, Apr 

Oouble-conversion hf receiver with 
mechanical frequency readout 
Perolo p. 26. Oct 

ESSA weather receiver 
W6GXN p. 36. May 

Fet converter, bandswitching, for 
40, 20. 15 and 10 (VE3GFN) p. 6. Jul 
postscript p. 68. May 

Fet converter for 10 to 40 meters, second- 
generation 
VE3GFN p. 28. Jan 
Short circuit p. 79, Jun 

Frequency synthesizer for the Drake R.4 
W6NBI P. 6. Aug 
Mod~fication (letter) P. 74. Sep 

Gonset converter, solid.state modification of 
Schuler p. 58, Sep 

Hammarlund HQ215, adding 160meter 
coverage 
W2GHK p. 32, Jan 

Heath 86-650 frequency display, using 
with other receivers 
K2BYM p. 40. Jun 

High dynamic range receiver input stages 
DJ2LR p. 26. Oct 

High-frequency DX receiver 
WBZZVU p. 10, Dec 

Incremental tuning to  your 
transceiver, adding 
VE3GFN p. 66. Feb 

Monitoring oscillator 
W2JIO p. 36, Dec 
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The New General Interest Amateur 
Radio Magazine for The Beginner, 

The Novice, The Old-Timer 
Your Family & Your Friends 

The Folks at Ham Radio heard you and here it is: Ham Radio Horizons, a down to 
basics monthly magazine edited by some of the most experienced and capable 
Amateurs in the field, experts who know how to put their experience into easy to 
read-easy to understand terms. Lots of color-lots of class. You're going to like 
Ham Radio Horizons. 

Ham Radio Horizons is the first monthly magazine of 
Amateur Radio specifically for the Beginner and 
Novice, but in a highly skillful manner that will appeal 
to everyone from non-amateurs to experienced old 
timers. 

Straight forward Theory and Construction articles will 
spell things out so that everyone can follow just what 
the author has in mind. Continuing features will 
highlight the FUN of Amateur Radio, what we're 
doing and where we're going. 

Ham Radio Horizons is written for the Beginner, but 
you'll find everyone reading, learning and enjoying 
this exciting new magazine. 

30% Off 

SOME FEATURE ARTICLES IN OUR 
INTRODUCTORY ISSUE 

... The Far Horizon by W9KNI who writes on DXing, 
"I listen an instant before calling him-it sounds like 
half the world is in there. I begin to call: A7XA DE 
W9KNI K. I listen again. He's in there ..." 
Taking the Mystery Out of SSB, by WlSL. Is SSB the 
cure all of all Times? "Well, maybe yes, maybe no; it 
depends on just how perfect a cure you are looking 
for." WlSL fills in the background and development 
of SSB and tells what SSB means to you. 

The Not-So-Rocky Road from CB to Ham, by W2EUQ, 
"Radio amateurs, traditionally and with great pride, 
form the backbone of non-commercial communication 
in the world. All that's necessary for you to begin is to 
have the desire; there's a huge world of communica- 
tion opportunities out there just waiting for you to 
take pa rt..." 

Introductory Offer! ~ d t i ~ ~ . l ,  
r-m-mmmm-llmlllm---mm-~ l L U l . I  

I To: Ham Radio HORIZONS, Greenviile, N.H. 03048 Gift Subscription for friends, wives and novices you 
Enclosed b my check or money order for $7.00 know. 

I ($3.00 savings.) Name.. 
I .................................................... I Name I ........................................................ 

Address.. ................................................. I Address 
I ..................................................... 

city.. .................................... state.. .......... I City State 
I ............ ........................................ 

Please enclose $7.00 per Glft Subscrlptlon. LIIIIm-IIImmmmIIIIImmIImImIImmImmmImmmI-m- I 
A HAM RADIO Publication 
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Multiband high-frequency converter 
K6SDX p. 32. Oct 

Outboard receiver with a transceiver 
WlDTY p. 12, Sep 

Outboard receiver with the SB-100. 
using an (HN) 
K4GMR p. 68, Feb 

Overload response in the Collins 75A-4 
receiver, improving 
W6ZO p. 42. Apr 
Short circuit p. 76, Sep 

Phasing.type ssb receiver 
WADJYK P. 6, Aug 
Short circuit p. 58. Dec 
Added note (letter) p. 63. Jun 

Preamplifier, emitter.tuned. 21 MHz 
WASSNZ p. 20. Apr 

Preamplifier, low-noise high.gain transistor 
W2EEY p. 66, Feb 

Preselector, general-coverage (HN) 
W5OZF p. 75. Oct 

QSer, solid-state 
W5TKP p. 20, Aug 

Receiver incremental tuning for the 
Swan 350 (HN) 
KlKXA p. 64. Jul 

Receiver, reciprocating detector 
WlSNN p. 44. Nov 
Correction (letter) p. 77. Dec 

Receiver, versatile solid-state 
W l P U  p. 10, Jul 

Receiving RTTY with Heath SB receivers (HN) 
K9HVW p. 64. Oct 

Rf amplifiers, selective 
K6BIJ p. 58. Feb 

Regenerative detectors and a wideband 
amplifier for experimenters 
W8Y FB p. 61, Mar 

RTTY monitor receiver 
K4EEU p. 27, Dec 

RlTY receiver.demodulator for not 
operation 
VE7BRK p. 42. Feb 

RTTY with SB-300 
WZARZ p. 76. Jul 

Swan 350 CW monitor (HN) 
KIKXA p. 63, Jun 

Transceiver selectivity improved (HN) 
VE3BWD p. 74. Oct 

Tuner overload. eliminating (HN) 
VE3GFN p. 66, Jan 
Attenuators for (letter) p. 69. Jan 

Two.band novice superhet 
Thorpe p. 66, Aug 

Weather receiver, low-frequency 
W6GXN p. 36, Oct 

WWV receiver, fixed4uned 
W6GXN p. 24. Nov 

WWV receiver, regenerative 
WA5SNZ p. 42. Apr 

WWV receiver, simple (HN) 
WA3JBN p. 68, Jul 
Short circuit p. 72, Dec 

WWV receiver, simple (HN) 
WA3JBN p. 55, Dec 

WWV.WWVH, amateur applications for 
W3FQJ p. 53. Jan 

455-kHz bfo, transistorized 
W6BLZ. K5GXR p. 12, Jul 

16Ometer receiver, simple 
W6FPD p. 44. Nov 

1.9 MHz receiver 
W3TNO p. 6. Dec 

7-MHz ssb receiver and transmitter, simple 
VE3GSD p. 6, Mar 
Short circuit p. 62, Dec 

28-MHz superregen receiver 
K2ZSQ p. 70, Nov 

vhf receivers 
and converters 
Converters for six and two meters, mosfet 

WBPEGZ p. 41, Feb 
Short circuit p. 96. Dec 

Cooled preamplifier for vhf.uhf 
WA0RDX p. 36. Jul 

Fet converters for 50, 144, 220 and 
432 MHz 
W6AJ F p. 20. Mar 

Filter.preamplifiers for 50 and 144 MHz 
etched 
W5KNT p. 6, Feb 

Fm channel scanner 
W2FPP p. 29. Aug 

Frn communications receiver, modular 
KBAUH p. 32, Jun 
Correction p. 71, Jan 

Fm receiver frequency control (letter) 
W3AFN p. 65, Apr 

Fm receiver performance, comparison of 
VE7ABK p. 68. Aug 

Fm receiver, multichannel for six and two 
WlSNN p. 54. Feb 

Fm receiver, tunable vhf 
KBAUH p. 34. Nov 

Fm receiver, uhf 
WAPGCF p. 6. Nov 72 

Fm repeaters, receiving system 
degradation in 
KSZBA p. 36. May 69 

HW.17A, perking up (HN) 
WBEGZ P. 70, Aug 70 

Improving vhf/uhf receivers 
WlJAA p. 44. Mar 76 

Interdigital preamplifier and comb-line 
bandpass filter for vhf and uhf 
WSKHT p. 6. Aug 70 

Interference, scanning receiver (HN) 
K2YAH p. 70. Sep 72 

Monitor receivers, twometer fm 
WB5EMI p. 34. Apr 74 

Overload problems with vhf converters, 
solving 

' WlOOP p. 53. Jan 73 
Receiver al~gnment techniques, vhf f m  

K4 1 PV P. 14. Aug 75 
Receiver, modular two-meter f m  

WA2GFB p. 42, Feb 72 
Receiver, vhf f m  

WA2GCF p. 8. Nov 75 
Receiving converter, vhf four-band 

W3TQM p. 64, Oct 76 
Scanning recetver for vhf frn, improved 

WAZGCF p. 26. Nov 74 
Scanntng receiver modifications. 

vhf f m  (HN) 
WA5WOU p. 60, Feb 74 

Scanning receivers for two-meter f m  
K41PV p. 28, Aug 74 

Sixmeter converter, improved 
K lBQT p. 50. Aug 70 

Six-meter mosfet converter 
WB2EGZ p. 22, Jun 68 
Short circuit p. 34. Aug 68 

Squelch-audio amplifier for f m  receivers 
W84WSU p. 68, Sep 74 

Ssb mini-tuner 
KlBQT p. 16, Oct 70 

Twometer converter. 1.5 dB NF 
WA6SXC p. 14. Jul 68 

Twometer mosfet converter 
WB2EGZ p. 22. Aug 68 
Neutral~zing p. 77. Oct 68 

Two-meter preamp. MM5000 
W4KAE p. 49. Oct 68 

Vhf converter performance, 
optimizing (HN) 
K2FSQ p. 18. Jul 68 

Vhf f m  receiver (letter) 
K8lHQ p. 76. May 73 

Vhf receiver scanner 
K2LZG p. 22, Feb 73 

Vhf superregenerative receiver, low-voltage 
WA5SNZ p. 22, Jul 73 
Short circuit p. 64. Mar 74 

28-30 MHz preampl i f~er for satellite 
reception 
WlJAA p. 48, Oct 75 

50-MHz preamplifier, improved 
WA2GCF p. 46. Jan 73 

144.MHZ converter (HN) 
K0VQY p. 71, Aug 70 

144.MHz converter (letter) 
W0LER p. 71. Oct 71 

144 MHz converter, hot.carrier diode 
K8CJ U p. 6. Oct 69 

144.MHz converter, modular 
W6UOV p. 64, Oct 70 

144 MHz converters, choosing fets for (HN) 
K6JYO p. 70, Aug 69 

144,MHz preamp, low.noise 
WlDTY p. 40. Apr 76 

144.MHz preamp, super (HN) 
K6HCP p. 72, Oct 69 

144-MHz preamplifier, Improved 
WA2GCF p. 25, Mar 72 
Added notes p. 73, Jul 72 

220-MHz mosfet converter 
WB2EGZ p. 28. Jan 69 
Short circuit p. 76, Jul 69 

432-MHz converter, low-noise 
K6JC p. 34, Oct 70 

432-MHz fet converter, low noise 
WA6SXC p. 18, May 68 

432 MHz preamp (HN) 
WlDTY p. 66. Aug 69 

432 MHz preamplifier and converter 
WAZGCF p. 40, Jut 75 

1296.MHz converter, solid-state 
VK4ZT p. 6, Nov 70 

1296 MHz, double-balanced mixers for 
WA6UAM p. 8. Jul 75 

1296-MHz preamplifier 
WA6UAM p. 42, Oct 75 

1296-MHz preamplifier, low-noise 
WA2VTR p. 50. Jun 71 
Added note (letter) p. 65. Jan 72 

2340-MHz converter, solid-state 
KZJNG. WAPLTM, WA2VTR p. 16, Mar 72 

2304-MHz preamplifier, solid-state 
WA2VTR p. 20, Aug 72 

receivers and converters, 
test and troubleshooting 
Receiver alignment 

Allen p. 64. Jun 
Rf and i-f amplifiers, troubleshooting 

Allen p. 60, Sep 
Signal injection in ham receivers 

Allen p. 72, May 
Signal tracing in ham receivers 

Allen p. 52, Apr 
Weak-signal source, variable.output 

K6JYO p. 36. Sep 
Weak-stgnal source, 144 and 432 MHz 

K6JC p. 58, Mar 
Weak-signal source. 432 and 1296 MHz 

K6RIL p. 20. Sep 

RTTY 
AFSK generator (HN) 

F8KI D. 69. Jul 
AFSK generator, crystal-controlled 

K7BVT p. 13. Jul 
AFSK generator, crystal.controlled 

W6LLO o. 14. Dec 
Sluggish oscillator (letter) b. 59; Dec 

AFSK oscillators, solid-state 
WA4FGY D. 28. Oct 

Audio.frequency keyer, simple 
W2LTJ p. 56, Aug 

Audio.frequency shift keyer 
KH6FMT p. 45, Sep 

Audio.frequency shift keyer, simple (C&T) 
W l DTY p. 43, Apr 

Audio-shift keyer, continuous-phase 
VE3CTP p. 10, Oct 
Short c~rcu i t  p. 64. Mar 

Automatic frequency control for receiving R l  
W5NPO p. 50, Sep 
Added note (letter) p. 66. Jan 

Autostart, digital RTTY 
K4EEU p. 6. Jun 

Autostart monitor receiver 
K4EED p. 37, Dec 

CRT intensifier for RTTY 
K4VFA p. 18, Jul 

Carriage return, adding to the automatic 
line.feed generator (HN) 
K4EEU p. 71. Sep 

Coherent frequencyshift keying. need for 
K3WJQ p. 30. Jun 
Added notes (letter) p. 58, Nov 

Crystal test oscillator and signal generator 
K4EEU p. 46, Mar 

CW memory for RTTY identification 
W6LLO p. 6, Jan 

DT-500 demodulator 
KgHVW, K40AH. WB4KUR p. 24, Mar 
Short circuit p. 85, Oct 

DT-600 demodulator 
K9HVW. K4OAH. WB4KUR p. 8, Feb 
Letter, K5GZR p. 78, Sep 
Short circuit p. 85. Oct 

Electronic speed conversion for RTTY teleprinte 
WA6JYJ p. 36, Dec 
Printed circuit for p. 54, Oct 

Frequency.shift meter, RTTY 
VK3ZNV p. 53, Jun 

Line-end indicator, IC 
W20KO p. 22, Nov 

Line feed, automatic for RTTY 
K4EEU p. 20, Jan 

Mainline ST-5 autostart and antispace 
K2YAH p. 46, Dec 

Mainline ST.5 RTTY demodulator 
W6FFC p. 14. Sep 
Short circuit p. 72, Dec 

Mainline ST-6 RTTY demodulator 
W6FFC p. 6, Jan 
Short circuit p. 72, Apr 

Mainline ST-6 RTTY demodulator, more 
uses for (letter) 
W6FFC p. 69, Jul 

Mainline ST.6 RTTY demodulator, trouble shoo ti^ 
W6FFC p. 50, Feb 

Message generator, random access memory 
RTTY 
K4EEU p. 8, Jan 

Message generator, RTTY 
W60XP. WBKCQ p. 30, Feb 

Monitor scope, phaseshift 
W3CIX p. 36. Aug 

Monitor scope, RTTY, Heath 
HO.10 and SB-610 as (HN) 
K9HVW D. 70, Sap 

Monitor scope, RTTY, solid-state 
WBPMPZ p. 33, oc t  

Performance and signal-to-noise ratio 
of low-frequency shift RTTY 
K6SR p. 62, Dec 

Phase-locked loop AFSK generator 
K7ZOF p. 27. Mar 
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Phase-locked loop RTTY terminal unit 
W4FQM 
Correction 

p. 8, Jan 72 semiconductors 
o. 60. Mav 72 

Power supply for ' p. 60, J ~ I  74 
Optimization of the phase. 
locked terminal unit p. 22. Sep 75 
Update. W4AYV p. 16. Aug 76 

Precise tunine with ssb near - - 
W0KD p. 40. Oct 70 

Printed circuit for RTTY speed converter 
W7POG o. 54. Oct 72 

~eceive~r.demodulator for RTTY net7 ' 

operation 
VE7BRK p. 42. Feb 73 

Ribbon re.inkers 
W6FFC p. 30. Jun 72 

RTTY converter, miniature IC 
K9MRL p. 40, May 69 
Short circuit p. 80, Aug 69 

RTTY distortion: causes and cures 
WB61MP p. 36, Sep 72 

RTTY for the blind (letter) 
VE7BRK p. 76. Aug 72 

RTTY, introduction to 
K6JFP p. 38. Jun 69 

RTTY line-length indicator (HN) 
W2UVF p. 62, Nov 73 

RTTY reception with Heath SB receivers (HN) 
K9HVW p. 64. Oct 71 

RTTY with the SB-300 
W2ARZ p. 76. Jul 68 

Signal Generator. RTTY 
W7ZTC p. 23. Mar 71 
Short circuit p. 96. Dec 71 

Simple circuit replaces jack patch panel 
K4STE p. 25. Apr 76 

Soeed control, electronic, for RTTY 
W3VF p. 50. Aug 74 

ST-5 keys polar relay (HN) 
W0LPD p. 72. May 74 

Swan 350 and 400 equipment on RTTY (HN) 
WB2MlC P. 67. Aug 69 

Synchrophase afsk oscillator 
W6FOO p. 30. Dec 70 

Synchrophase RlTY receptlon 
W6FOO p. 38, Nov 70 

Teleprinters, new look in 
W6JTT p. 38, Jul 70 

Terminal unit, phase-locked loop 
W4FQM p. 8, Jan 72 
Correction p. 60, May 72 

Terminal unit, phase4ocked loop 
W4AYV p. 36, Feb 75 

Terminal unit, variable-shift RTTY 
W3VF p. 16, Nov 73 

Test generator, RTTY (HN) 
W3EAG p. 67, Jan 73 

Test generator, RTTY (HN) 
W3EAG p. 59, Mar 73 

Test-message generator. RTTY 
K9GSC. K9PKQ p. 30, Nov 76 

Time/date printout 
W0LZT p. 18, Jun 76 

Voltage supply, precision for 
phase-locked terminal unit (HN) 
WA6TLA p. 60, Jul 74 

satellites 
Amateur radio in space, bibliography 

W60LO p. 60. Aug 68 
Addenda p. 77. Oct 68 

Antenna control, automatic az~muth/elevation 
for satellite communications 
WA3 H LT p. 26, Jan 75 
Correction p. 58, Dec 75 

Antenna, simple satellite (HN) 
WA6PXY p. 59, Feb 75 

Antennas, simple, for satellite 
communications 
K4GSX p. 24. May 74 

Az-el antenna mount for satellite 
communications 
W2LX p. 34. Mar 75 

Circularly-polarized ground-plane 
antenna for satellite communications 
K4GSX p. 28. Dec 74 

Communications, first step to satellite 
KlMTA p. 52. Nov 72 
Added notes (letter) p. 73. Apr 73 

Oscar antenna (C&T) 
WlDTY p. 50, Jun 76 

Oscar antenna, mobile (HN) 
W6OAL p. 67. May 76 

Oscar tracking program. HP-65 
calculator (letters) 
WA3THD p. 71, Jan 76 

Oscar 7, communications techniques for 
G3ZCZ p. 6, Apr 74 

Picture transmission, recording satellite 
W6CCN p. 6, Nov 68 

Signal polarization. satellite 
KH61J P 

28-30 MHz preamplifier for satellite 
reception 
WlJAA D. 

432.MHz OSCAR antenna (HN) 
WlJAA P. 

. 6. Dec 72 

48, Oct 75 

58, Jul 75 

Antenna switch for meters, solid-state 
K2ZSQ p. 48. May 69 

Avalanche transistor circuits 
W4NVK p. 22, Dec 70 

Beta master, the 
KBERV p. 18. Aug 68 

Charge flow in semiconductors 
WB6BIH p. 50. Apr 71 

Converting a vacuum.tube receiver to 
solid-state 
WlOOP p. 26. Feb 69 
Short circuit p. 76. Jul 69 

Converting vacuum tube equipment to 
solid.state 
W2EEY p. 30. Aug 68 

Curve master, the 
KBERV p. 40. Mar 68 

Diodes, evaluating 
W5JJ p. 52, Dec 71 

Dynamic transistor tester (HN) 
VE7ABK p. 65. Oct 71 

European semiconductor numbering system (C&T) 
WlDTY p. 42, Apr 76 

Fet bias problems simplified 
WA5SNZ p. 50, Mar 74 

Fet biasing 
W3FQJ p. 61, Nov 72 

Fetrons, solid-state replacements for tubes 
WlDTY p. 4. Aug 72 
Added notes p. 66, Oct 73; p. 62. Jun 74 

Frequency multipliers 
W6GXN p. 6. Aug 71 

Frequency multipliers, transistor 
W6AJF p. 49. Jun 70 

Glass semiconductors ~ ~ - -  

w 1 EZT p. 54. Jul 69 
Grid.dip oscillator, solid-state conversion of 

W6AJZ p. 20. Jun 70 
Heatsink problems, how to solve transistor 

WA5SNZ 0. 46. Jan 74 
Impulse generator, snap diode 

Siegal, Turner p. 29, Oct 72 
lnjection lasers, high power 

Mims p. 28, Sep 71 
Injection lasers (letter) 

M ~ m s  p. 64. Apr 71 
Linear power amplifier, high power solid.state 

Chambers p. 6, Aug 74 
Linear transistor amplifier 

W3FQJ p. 59, Sep 71 
Long-tail transistor biasing 

WZDXH p. 64, Apr 68 
Microwave amplifier design, solid state 

W46UAM p. 40, Oct 76 
Mobile converter, solid-state modification of 

Schuler p. 58, Sep 69 
Mosfet circuits 

W3FQJ p. 50, Feb 75 
Mosfet transistors (HN) 

WB2EGZ p. 72, Aug 69 
Motorola fats (letter) 

WlCER p. 64, Apr 71 
Motorola MPS transistors (HN) 

W2DXH p. 42. Apr 68 
Neutralizing small.signal amplifiers 

WA4WDK p. 40. Sep 70 
Noise, zener.diode (HN) 

VE7ABK p. 59. Jun 75 
Parasitic oscillations in h~gh-power 

transistor rf amplifiers 
WOKGI p. 54, Sep 70 

pentode replacement (HN) 
WlDTY p. 70, Feb 70 

Power dissipation ratings of transistors 
WN9CGW p. 56, Jun 71 

Power fets 
W3FQJ p. 34. Apr 71 

Power transistors, parallelling (HN) 
WA5EKA p. 62. Jan 72 

Relay, transistor replaces (HN) 
W3NK p. 72. Jan 70 

Replace the unijunction transistor 
K9VXL p. 58, Apr 68 

Rf power detecting devices 
K6JYO p. 28, Jun 70 

Rf power transistors, how to use 
WA7KRE p. 8, Jan 70 

Snap diode impulse generator 
Siegal, Turner p. 29, Oct 72 

Surplus transistors, identifying 
W2FPP p. 38. Dec 70 

Thyristors, introduction to 
WA7KRE p. 54, Oct 70 

Transconductance tester for field-effect 
transistors 
W6NBI p. 44. Sep 71 

Transistor amplifiers, tabulated 
characteristics of 
W5JJ p. 30, Mar 71 

Transistor and diode tester 
ZL2AMJ p. 65, Nov 70 

Transistor breakdown voltages 
WA5EKA p. 44, Feb 75 

Transistors for vhf transmitters (HN) 
WlDOP p. 74. Sep 69 

Transistor storage (HN) 
K8ERV p. 58, Jun 68 

Transistor tester 
WA6N I L p. 48, Jul 

Transistor tester for leakage and gain 
W4BRS p. 68, May 

Transistor testing 
Allen p. 62. Jul 

Transistor-tube talk (HN) 
WA4NED p. 25. Jun 

Trapatt diodes (letter) 
WA7NLA P. 72, Apr 

Troubleshooting around fets 
Allen p. 42, Oct 

Troubleshooting transistor ham gear 
Allen p. 64, Jul 

Vfo transistors (HN) 
WlOOP p. 74, Nov 

Y parameters in rf design, using 
WADTCU p. 46, Jul 

Zener diodes (HN) 
K3DPJ p. 79, Aug 

Zener tester. Low voltage (HN) 
K3DPJ p. 72. Nov 

single sideband 
Balanced modulator, integrated-circuit 

K7QWR P. 6. Sep 
Balanced modulators, dual fet 

W3FQJ p. 63, Oct 
Communications receiver, phasing-type 

WADJYK P. 6, Aug 
Converting a-m power amplifiers to 

ssb service 
WA4GNW p. 55, Sep 

Converting the Swan 120 to two meters 
K6RIL p. 8. May 

Detectors, ssb 
Belt p. 22, Nov 

Detector, ssb. IC (HN) 
K40DS p. 67, Dec 
Correction p. 72. Apr 

Double.balanced mixers 
WlDTY p. 48. Mar 

Double-balanced modulator, broadband 
WA6NCT p. 8, Mar 

Electronic bias switching for linear 
amplifiers 
W6VFR p. 50. Mar 

Filters, single-sideband 
Belt p. 40, Aug 

Filters, ssb (HN) 
K6KA p. 63, Nov 

Frequency dividers for ssb 
W7BZ p. 24, Dec 

Frequency translation in ssb 
transmitters 
Belt p. 22. Sep 

Generating ssb signals with 
, suppressed carriers 

Belt p. 24, May 
Guide to single sideband, a 

beginner's 
Belt p. 66. Mar 

Hang agc circuit for ssb and CW 
WlERJ p. 50. Sep 

Intermittent voice operation of power tubes 
W6SAI p. 24. Jan 

Intermodulation-distortion measurements 
on ssb transmitters 
W6VFR p. 34, Sep 

Linear amplifier, five.band conduction- 
cooled 
W9KIT p. 6, Jul 

Linear amplifier, five.band kilowatt 
W40Q p. 14, Jan 
Improved operation (letter) p. 59, Dec 

Linear amplifier, homebrew five-band 
W71V p. 30. Mar 

Linear amplifier performance, improving 
W4PSJ D. 68. Oct .. - -  . . 

Linear amplifier. 100-watt 
W6WR p. 28, Dec 

Linear, five.band hf 
W7DI p. 6, Mar 

Linear for 80.10 meters, high.power 
W6HHN p. 56. Apr 
Short circuit p. 96, Dec 

Linearity meter for ssb amplifiers 
W4MB p. 40, Jun 

Linear power amplifiers 
Belt p. 16, Apr 

Linears, three bands with two (HN) 
W4NJF D. 70. Nov 

Minituner, ssb 
KlBQT p. 16, Oct 

Modifying the Heath SB-200 ampllfler 
for the new 8873 zero-bias triode 
W6UOV p. 32, Jan 

Oscillators, ssb 
Belt p. 26, Jun 

Peak envelope power, how to measure 
W5JJ p. 32, Nov 

Phaseshift networks, design criteria for 
G3NRW p. 34, Jun 

Phase-shift ssb generators 
Belt p. 20, Jul 
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ham BOOKS 'n STUFF from radio 
HERE'S A GREAT GIFT IDEA FOR THE DX'er! 

W2AB's SECOND OP 
(formerly W910P) 7th EDITION 

Fully Computer Revised 

This wonderfull operating aid immediately tells the prefix, continent, DX Zone, country 
name, local beam heading, time differential, QSL bureau and postal information for every 
recognized DX country. Don't go another day without this nifty tool! 

Order HR-2OP A Super Gift for only $3.50 

LOW & MEDIUM Here in informal scrapbook form IS the first book to explore the en- 
ticing world of those low frequencies you've been hearing about. This 
book shows how you can get on the air legally without any license in 

FREQUENCY SCRAPBOOK the 160 kHz region with simple, effective and easily built equipment. 
Full information is given regarding FCC rules and regulations. This 

by Ken Cornell, WZlMB may became a new Amateur band after WARC '79 - why not get a 
head start today with this valuable new book? 

Order HR-LF Only $6.95 
In  special custom loose leaf binder 

Order HR.LFB Just $8.95 
The 
best selling 
technical handbook 
of any type ever 
published. 

THE RADIO 
AMATEUR'S 
HANDBOOK 
for 1977 
ARRL STAFF 

Long considered as the standard reference 
for the Radio Amateur the 1977 edition has 
again been revised with approximately 20% 
new material to keep up with today's rapidly 
expanding technology. Here is your chance 
to have the very latest edition just as soon 
as i t  is issued. The perfect gift idea. 

The softbound edition will be shipped in 
time for Holiday delivery. 

Softbound Order AR.HB Only $7.50 
Deluxe Hardbound Edition available Feb. 1977 

Order AR-BE Onlv $12.50 
from RSGB VHF-UHF 

VHF-UHF MANUAL by D. Evans. 03RPE and G. Jessop. G6JP 
The most ImDortant new VHF-UHF book in several vears. 
Previous editions of this book have been world-wide best sellers and this latest 
edition should be no exception. Extensively rewritten and greatly expanded, the 
RSGB VHF-UHF Manual covers this important field from A to Z. 
You'll learn about basic techniques, receivers, transmitters, space communications. 
antennas, specialized test equipment and much much more. There is a major all-new 
section on microwaves. FM is also well covered. 
If you have any interest in the world above 30 MHz you deserve to have a copy of 
this handsome 400 page hardcovered book on your bookshelf. 

Order RS.VH Just $12.95 

MANUAL 

SATELLABE 
A sophisticated multi-scale circular slide rule that gives the user all the data 

. .  . required to track and make contacts through the Amateur built OSCAR space- 
craft. Using only the equatorial crossing point and time of one spacecraft orbit, 
the Satellabe will calculate azimuth and elevation information from the user's 
location for that entire orbit and predict all subsequent orbits as well. Designed 
by OSCAR user K2ZRO for AMSAT. 

Order Satellabe Just $7.95 

HAM RADIO, Greenville, NH 03048 
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Lowpass filter, high.frequency 
W20LU p. 24, Mar 75 
Short circuit p. 59. Jun 75 

Modifying the Heath SB.200 amplifier for 
the new 8873 zero-bias triode 
W6UOV p. 32, Jan 71 

Phase-locked loop, 28 MHz 
WlKNl  D. 40. Jan 73 

QRP fet transmitter, 80meter 
W3FQJ p. 50, Aug 75 

Ssb exciter, 5.band 
KlUKX p. 10. Mar 68 

Ssb transceiver, miniature 7-MHz 
W7BBX 0. 16. Jul 74 

Ssb transceiver using LM373 IC 
W5BAA p. 32. Nov 73 

Ssb transceiver. 9-MHz. IC 
G3ZVC p. 34. Aug 74 
Circuit change (letter) p. 62. Sep 75 

Ssb transmitter and receiver, 40 meters 
VE3GSD p. 6. Mar 74 
Short circuit P. 62, Dec 74 

Ssb transmitter, phasing type 
WA0JYK p. 8, Jun 75 

Tank circuit. inductivelv.tuned high-freauencv 
W6SAl - p. '6. J;I 70 

Transceiver, single-band ssb 
W 1 DTY p. 8. Jun 69 

Transceiver. 3.5-MHz ssb 
VE6ABX p. 6, Mar 73 

Transmitter, low-power 
W6NIF p. 26. Dec 70 

Transmitters. QRP 
W70E p. 36, Dec 68 

Transmitter, universal flea-power 
KZZSQ p. 58. Apr 69 

Transverter, high-level hf  
K4ERO 0. 68. Jul 68 

Wideband linear amplifier. 4 watt 
VE5FP p. 42. Jan 76 

3.4002. 3.5002 filament circuits, notes on 
K9WEH p. 66, Apr 76 

3-5002 i n  amateur service, the 
W6SAI p. 56. Mar 68 

7-MHz QRP CW transmitter 
WA4MTH p. 26. Dec 76 

14.MHz vfo transmitter, solid-state 
W3QBO p. 6, Nov 73 

28.MHz transmitter, solid-state 
K2ZSQ p. 10, Jul 68 

40.meters, transistor r ig  for 
W6BLZ. K5GXR p. 44. Jul  68 

160.meters. 500-watt power amplifier 
W2BP p. 8, Aug 75 

vhf and uhf transmitters 
Converting the Swan 120 to  two meters 

K6RlL p. 8. May 68 
Fm repeater transmitter, improving 

W6G00 p. 24, Oct 69 
Llnear for 2 meters 

W4KAE p. 47. Jan 69 
Llnear for 1296 MHz, high-power 

WB610M p. 8, Aug 68 
Phase.locked loop. 50 MHz 

WlKNl  p. 40, Jan 73 
Transistors for vhf transmitters (HN) 

WlOOP D. 74. S ~ D  69 
Transmitter, flea power 

K2ZSQ p. 58. Apr 69 
Transmitting mixers for 6 and 2 meters 

KZlSP p. 8. Apr 69 
Transverter for 6 meters 

WA9lGU p. 44, Jul 
Tunnel dlode phone rig. 6-meter (HN) 

K2ZSQ p. 74, Jul 
Vhf linear, 2kW, design data for 

W6UOV p. 6. Mar 
50.MHz kilowatt, inductively tuned 

KlDPP P. 8. Sep 
50-MHz linear amplifier 

KlRAK p. 38, Nov 
50.MHz linear amplifier, 2.kW 

W6UOV p. 16. Feb 
50.MHz linear, inductively tuned 

W6SAI p. 6, Jul 
50.MHz transmitter, solid-state 

WB2EGZ p. 6, Oct 
50-MHz transverter 

KlRAK p. 12, Mar 
50/144-MHz multimode transmitter 

K2lSP o. 28. Seo 70 
144-MHz f m  transmitter 

W9SEK p. 6, Apr 72 
144-MHz f m  transmitter, solid.state 

W6AJ F p. 14, Jul 71 
144.MHr f m  transmitter, Sonobaby 

WA0UZO p. 8, Oct 71 
Short circuit p. 96. Dec 71 
Crystal dech for p. 26. Oct 72 

144.MHz low.drive kilowatt linear 
W6HHN 0. 26. Jul 70 

144-MHz low.power solid-state transmitter 
K0vQY p. 52. Mar 70 

144-MHz phase.modulated transm~tter 
W6AJF p. 18, Feb 70 

144-MHz power amplifier, high performance 
W6UOV p. 22. Aug 71 

144-MHz power amplifier. 10-watt solid.state 
WlDTY p. 67. Jan 74 

144-MHz rf power amplifiers, solid state 
W4CGC p. 6. Apr 73 

144-MHz transmitting converter, solid-state ssb 
W6NBI p. 6, Feb 74 
Short circuit p. 62. Dec 74 

144-MHz transceiver, a m  
KlAOB p. 55. Dec 71 

144.MHz twoki lowatt  linear 
WBUOV, W6ZO. K6DC p. 26. Apr 70 

144. and 432- strioline am~l i f ier / t r in ler . . .  
KPRlW p. 6. Feb 

220.MHz exciter 
WB6DJV p. 50. Nov 

220-MHz power amplifier 
W6UOV p. 44. Dec 

220-MHz, rf power amplifier for 
WB6DJV p. 44, Jan 

220-MHz rf power amplifier, vhf f m  
K7JUE p. 6. Sep 

432-MHz amplifier, 2-kW 
W6DAI. W6NLZ P. 6. Sep 

432-MHz exciter, solid-state 
WlOOP p. 38, Oct 

432-MHz rf power amplifier 
K6JC p. 40. Apr 

432.MHz solid-state linear ampl~f ier 
WB6QXF p. 30. Aug 

432-MHz ssb converter 
K6JC p. 48. Jan 
Short circuit p. 79. Jun 

432-MHz 100-watt solid-state power amplifier 
WA7CNP p. 36, Sep 

1296-MHz frequency tripler 
K4SUM. W4API p. 40. Sep 

1296-MHz power amplifier 
WZCOH, W2CCY. W20J, 
W lMU p. 43. Mar 

2304-MHz power amplifier 
WA9HUV p 8. Feb 

transmitters and 
power amplifiers, 
test and troubleshooting 
Aligning vhf transmitters 

Allen p. 58. Sep 
Ssb transmitter alignment 

Allen p. 62. Oct 
Transverter, 6-meter 

KBDOC, KBTVP p. 44, Dec 
Tuning up ssb transmitters 

Allen P. 62, Nov 

troubleshooting 
Analyzing wrong dc voltages 

Allen p. 54. Feb 
Audio distortion, curing in speech 

amplifters 
Allen p. 42, Aug 

Basic troubleshooting 
James p. 54. Jan 

Dc.dc converters, curing trouble in 
Allen P. 56, Jun 

Fets. troubleshooting around 
Allen p. 42. Oct 

High.voltage troubleshooting 
Allen p. 52. Aug 

Mobile power supplies, troubleshooting 
Allen p. 56, Jun 

Ohmmeter troubleshooting 
Allen p. 52. Jan 

Oscillators, repairing 
Allen p. 69. Mar 

Oscilloscope, putting to work 
Allen p. 64, Sep 

Oscilloscope, troubleshooting amateur 
gear wlth 
Allen p. 52, Aug 

Receiver alignment 
Allen p. 64. Jun 

Recelver alignment techniques, vhf f m  
K41PV p. 14. Aug 

Receivers, troubleshooting the dead 
K4 1 PV p. 56, Jun 

Resistance measurement, troubleshooting by 
Allen p. 62, Nov 

Resistance measurement, troubleshooting by 
James p. 58. Apr 

Rf and i.f amplifiers, troubleshooting 
Allen p. 60. Sep 

Signal rnjection testing in receivers 
Allen p. 72. May 

Signal tracing in amateur receivers 
Allen p. 52. Apr 

Speech amplifiers, curing dlstortlon 
Allen p. 42. Aug 

Ssb transmitter allgnrnent 
Allen p. 62, Oct 

Sweep generator, how to use 
Allen p. 60. Apr 

Transistor amateur gear, troubleshooting 
Allen p. 64, Jul 68 

Transistor circuits, troubleshooting 
K4 1 PV p. 60, Sep 76 

Transistor testing 
Allen p. 62. Jul 70 

Tuning up ssb transmitters 
Allen p. 62. Nov 69 

Vhf transmitters, aligning 
Allen p. 58, Sep 68 

Voltage troubleshooting 
James p. 64, Feb 76 

vhf and microwave 
general 
Amateur vhf f m  operation 

W6AYZ p. 36, Jun 68 
Artificial radio aurora, vhf 

scattering characteristics 
WB6KAP p. 18, Nov 74 

A-m modulation monitor (HN) 
K7UNL p. 67. Jul 71 

APX-6 transponder, notes on 
W60SA p. 32. Apr 68 

Band change from six to  two meters, quick 
K0YQY p. 64, Feb 70 

Bandpass filters, single.pole 
W6HPH p. 51, Sep 69 

Bandpass filters. 25 to 2500 MHz 
K6RIL p. 46, Sep 69 

Bypassing, rf, at vhf 
WB6BHI p. 50, Jan 72 

Cavity filter, 144.MHz 
WlSNN p. 22. Dec 73 
Short circult p. 64. Mar 74 

Coaxial filter, vhf 
W6SAI p. 36, Aug 71 

Coaxial-line resonators (HN) 
WA7KRE p. 82. Apr 70 

Coll.winding data, practical vhf and uhf 
K3SVC p. 6, Apr 71 

Crystal mount, untuned 
WlDTY p. 68, Jun 68 

Effective radiated power (HN) 
VE7CB p. 72, May 73 

Frequency multipliers 
W6GXN p. 6. Aug 71 

Frequency multipliers, transistor 
W6AJF p. 49, Jun 70 

Frequency scaler, 500-MHz 
W6URH p. 32. Jun 75 

Frequency scalers, 1200-MHz 
WB9KEY p. 38. Feb 75 

Frequency synchronization for 
scatter-mode propagation 
K2OVS p. 26, Sep 71  

Frequency synthesizer. 220 MHz 
W6GXN p. 8. Dec 74 

Gridded tubes, vhf/uhf effects in 
W6UOV p. 8. Jan 69 

Harmonic generator (HN) 
W5GDQ p. 76. Oct 70 

Impedance bridge (HN) 
W6KZK p. 67, Feb 70 

Improving vhf/uhf receivers 
WlJAA p. 44, Mar 76 

Indicator, sensitive rf 
WB9DNI p. 38, Apr 73 

Klystron cooler, waveguide (HN) 
WA4WDL p. 74. Oct 74 

Lunar-path nomograph 
WA6NCT p. 28, Oct 70 

Mtcrowave communications, amateur 
standards for 
K6HIJ p. 54, Sep 69 

Mlcrowave frequency doubler 
WA4WDL p. 69. Mar 76 

Microwave hybrids and couplers for amateur use 
WZCTK p. 57, Jul 70 
Short circuit p. 72, Dec 70 

Mlcrowave marker generator. 3cm band (HN) 
WA4WDL p. 69, Jun 76 

Microwaves, getting started in 
Roubal p. 53, Jun 72 

Microwaves, introduction to  
WlCBY p. 20, Jan 72 

Moonbounce l o  Australia 
WlDTY p. 85, Apr 68 

Noise figure, meaning of 
K6MIO p. 26, Mar 69 

Noise figure measurements, vhf 
WB6NMT p. 36, Jun 72 

Noise generators, using (HN) 
K2ZSQ p. 79, Aug 68 

Phase-locked loop, tunable 50 MHz 
WlKNl  p. 40, Jan 73 

Power dividers and hybrids 
W 1 DAX p. 30, Aug 72 

Proportional temperature control for crystal 
ovens 
VE5FP p. 44. Jan 70 

Radio observatory, vhf 
Ham p. 44. Jul 74 

Reflex klystrons, pogo stick for (HN) 
WBBPK p. 71. Jul 73 
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Rf power.detecting devices 
K6JYO 

Satellite communications 
KlTMA 
Added notes (letter) 

Satellite signal polarization 
KH61J 

Solar cycle 20. vhfer's view of 
WA5lYX 

p. 28, Jun 

p. 52. Nov 
p. 73. Apr 

p. 6, Dec 

p. 46. Dec 

p. 56, Nov 

p. 30. Sep 

p. 76, Oct 

p. 27. Jan 

p. 52. Oct 

o. 66. Dec 

144-MHz collinear antenna 
W6RJO p. 12. May 

144-MHz collinear uses PVC pipe mast (HN) 
KBLLZ p. 66. May 

144-MHz four-element collinear array 
WB6KGF P. 6. May 

144-MHz ground plane antenna. 0.7 
wavelength 
W3WZA p. 40, Mar 

144-MHz moonbounce antenna 
K6HCP p. 52. May 

144.MHz whip, 5/8.wave (HN) 
VE3DDD p. 70. Apr 

432.MHz corner reflector antenna 
WA2FSQ p. 24, Nov 

432-MHz high-gain Yagi 
K6HCP p. 46. Jan 
Comments. W0PW p. 63, May 

432.MHz OSCAR antenna (HN) 

144.MHz preamplifier, low noise 
W8BBB p. 36, Jun 

144-MHz preamp, low-noise 
WlDTY p. 40. Apr 

144-MHz preamp, super (HN) 
K6HCP p. 72, Oct 

144.MHz preamp. MM5000 
W4KAE p. 49. Oct 

144-MHz transverter using power fets 
WB6BPI p. 10. Sep 

220-MHz mosfet converter 
WB2EGZ p. 28. Jan 
Short circuit p. 76, Jul  

432-MHz converter, low-noise 
K6JC p. 34, Oct 

432.MHz fet converter, low-noise 
WA6SXC p. 18, May 

432-MHz fet  preamp (HN) 
W 1 DTY p. 66, Aug 

432 MHz preamplifier and converter 
WA2GCF p. 40, Jul  

432.MHz preamplifier, ultra low-noise 
WlJAA p. 8, Mar 

1296-MHz converter, solid state 
VK4ZT p. 6. Nov 

1296 MHz, double-balanced mixers for 
WA6UAM D. 8. Jul 

Tank circuits, design of vhf 
K7UNL 

Uhf dummy load, 15O.watt 
WB6QXF 

Uhf hardware (HN) 
W6CMQ 

Vfo, high.stability vhf 
OH2CD 

Vhf beacons 
K6EDX 

Vhf beacons 
W3FOJ 

WlJAA p 58. Jul 
432. and 1296-MHz quad.yagi arrays 

W3AED p. 20. May 
Short circuit p. 58. Dec 

440-MHz collinear antenna, four-element 
WA6HTP o. 38. Mav 

5 0 . ~ ~ ;  bandpass fi l ter 
W4EKO p. 70, Aug 

50-MHz freauencv svnthesizer . . 
WlKNl  p. 26. Mar 

144.MHz f m  frequency meter 
W4JAZ p. 40, Jan 
Short circuit p. 72, Apr 

144-MHz frequency synthesizer 
WB4FPK p. 34. Jul 

144.MHz frequency-synthesizer. one. 
crystal 
WQIKMV p. 30. Sep 

220-MHz frequency synthesizer 
W6GXN p. 8, Dec 

432.MHz ssb, practical approach to 
WA2FSQ p. 6, Jun 

1296-MHz rnicrostripline bandpass filters 
WA6UAM p. 46, Dec 

40.GHz record 
K7PMY p. 70, Dec 

1296.MHz Y a g ~  
W2CQH 

1296.MHz Yagl array 
W3AED 

p. 24. May 

p. 40, May 
1296-MHz noise generator 

W3BSV p. 46, Aug 
1296-MHz oreamolifier 

W A ~ U A M  ' p. 42. Oct 
1296-MHz ~ r e a m ~ l i f i e r ,  low-noise vhf and microwave 

receivers and converters 
Audio filter, tunable, for weak.signal 

communications 
K6HCP p. 28. Nov 

Cooled preamplifier for vhf.uhf reception 
WAnRDX p. 36, Jul 

Fet converters for 50, 144, 220 and 
432 MHz 
W6AJF p. 20. Mar 

Interdigital preamplif ier and comb.line 
bandpass fi l ter for  vhf and uhf 
W6KHT P. 6, Aug 

M~crowave amplif ier design, solid state 
WA6UAM p. 40, Oct 

Noise f~gure,  sensitivity and dynan~lc range 
WlDTY p. 8, Oct 

Noise figure. vhf. estimating 
WA'IHUV p. 42. Jun 

Overload problems with vhf converters, 
solving 
WlOOP p. 53, Jan 

Receiver scanner, vhf 
K2LZG p. 22, Feb 

Receiver, superregenerative, for vhf 
WASSNZ p. 22. Jul 

Signal detection and communication 
in the presence of white noise 
WB610M p. 16. Feb 

Signal generator for  two and six meters 
WABOIK p. 54. Nov 

Single-frequency conversion, vhf/uhf 
W3FQJ p.  62. Apr 

Vhf converter performance. 
optimizing (HN) 
K2ZSQ p. 18. Jul 

Weak.signal source, stable, variable output 
KCJYO p. 36, Sep 

Weak.signal source. 144 and 432 MHz 
K6JC p. 58. Mar 

Weak.s~gnal source. 432 and 1296 MHz 
K6RIL p. 20. Sep 

28.30 MHz low.noise preamp 
WlJAA p. 48. Oct 

50-MHz deluxe mosfet converter 
WBZEGZ p. 41. Feb 

50-MHz etched4nductance bandpass filters 
and filter-preamplifiers 
W5KHT p. 6. Feb 

50-Mtlz mosfet converter 
WB2EGZ p. 22. Jun 
Short circuit p. 34, Aug 

50-MHz preamplifier, improved 
WA2GCF p. 46, Jan 

144-MHz converter (HN) 
K0VQY p. 71. Aug 

144-MHz converter. 1.5 dB notse figure 
WA6SXC p. 14. Jut 

transistor 
WA2VTR p. 50. Jun 
Added note (letter) p. 65, Jan 

1296-MHz preamplifiers, microstripline 
WA6UAM p. 12, Apr 
Comments, W2DU p. 68. Jan 

1296.MHz ssb transceiver 
WA6UAM P. 8. Sep 

2304-MHz balanced mixer 
WA2ZZF p. 58, Oct 

2304-MHz converter, solid-state 
K2JNG. WA2LTM, WA2VTR p. 16, Mar 

2304-MHz preamplifier, solid-state 
WA2VTR p. 20, Aug 

2304.MHz preamplifiers, narrow-band 
solidstate 
WA9HUV p. 6, Jul 

vhf and microwave 
antennas 
Circularly.polarized ground-plane 

antenna for satellite communications 
K4GSX p. 28. Dec 

Feed horn, cylindrical, for parabolic reflectors 
WA9HUV p. 16. May 

Feeding and matching techniques for 
vhf/uhf antennas 
WlJAA p. 54, May 

Ground plane, portable vhf (HN) 
K9DHD p. 71. May 

Log-periodic yagi beam antenna 
K6RIL. W6SAI p. 8. Jul 
Correct~on p. 68. Feb 

Matching techniques for vhf/uhf antennas 
WlJAA 0. 50. Jul  

vhf and microwave 
transmitters 
Aligning vhf transmitters 

Allen p. 58. Ssp 
Converting the Swan 120 to two meters 

K6RIL D. 8. May 
External anode tetrodes 

W6SAI p. 23. Jun 
Inductively.tuned tank circuit 

W6SAI p. 6. Jul 
Lighthouse tubes for uhf 

W6UOV p. 27, Jun 
Pi networks, series.tuned 

W2EGH p. 42, Oct 
Ssb input source for vhf, uhf transverters (HF 

F8MK P. 69. Sep 
Transistors for vhf transmitters (HN) 

WlOOP P. 74. Sep 

Microstrip swr bridge, vhf and uhf 
W4CGC 0. 22, Dec 

Microwave antenna, low-cost 
K6HIJ p. 52, Nov 

Parabolic reflector antennas 
VK3ATN p. 12, May 

Parabol~c reflector element spacing 
WA9HUV p. 28, May 

Parabolic ~ef lector gain 
W2TQK p. 50. Jul 

Parabolic reflector, 16.foot homebrew 
WB610M P. 8, Aug 

Parabolic reflectors, f ~ n d i n g  
focal length of (HN) 
WA4WDL p. 57. Mar 

Swr meter 
W6VSV p. 6, Oct 

Transmission lines, uhf 
WA2VTR p. 36, May 

Two-meter antenna, simple (HN) 
W6BLZ p. 78. Aug 

Two-meter mobile antennas 
W6BLZ p. 76. May 

Vhf antenna switching without relays (HN) 
K2ZSQ p. 77. Sep 

10 GHz dielectric antenna (HN) 
WA4WDL p. 80, May 

Vhf linear, 2 kW, design data for  
W6UOV p. 7, Mar 

2C39, water cooling 
K6MYC p. 30. Jun 

50-MHz customired transverter 
KlRAK p. 12. Mar 

50.MHz heterodyne transmitting mixer 
K2lSP P. 8. Apr 
Correction p. 76. Sep 

50.MHz kilowatt, inductively-tuned 
KlDPP P. 8. Sep 

50-MHz 2 kW linear amplifier 
W6UOV p. 16. Feb 

50-MHz linear amplifier 
KlRAK p. 38. NOV 

50.MHz multlmode transmitter 
K2lSP p. 28. Sep 

50-MHz transmitter, solid-state 
WB2EGZ p. 6, Oct 

50.MHz transverter 
KBDOC. K8TVP p. 44, Dec 

50.MHz transverter 
WA9lGU p. 44. Jul 

50-MHz tunnel-doode phone r ig  
K2ZSQ p. 74, Jul 

144-MHz f m  transceiver, compact 
W6AOI p. 36. Jan 

144.MHz f m  transmitter 
W6AJF p. 14. Jul  

144-MHz f m  transmitter 
W9SEK P. 6. Apr 

144-MHz f m  transmitter. Sonobaby 
WA0UZO p. 8, Oct 
Crystal deck for Sonobaby p. 26. Oct 

144.MHz heterodyne transmitting mixers 
K21SP P. 8, A P ~  
Correction p. 76, Sep 

50-MHz antenna coupler 
KlRAK p. 44. Jul 

144.MHz converters, choosing le ts  ( t iN) 
K6JYO p. 70. Aug 

144.MHz deluxe mosfet converter 
WB2EGZ p. 41. Feb 
Short circuit p. 96. Dec 
Letter. W0LER p 71. Oct 

144.MHz etched-inductance bandpass 
filters and filter-preamplifiers 
W5KHT p. 6. Feb 

144-MHz f m  receiver 
W9SEK p. 22. Sep 

144-MHz f m  receiver 
WAZGBF p. 42. Feb 
Added notes p. 73. Jul  

144-MHz f m  receiver 
WA2GCF p. 6, Nov 

144-MHz preamplifier, improved 
WAZGCF p. 25, Mar 

50-MHz collinear beam 
K4ERO p. 59. Nov 

50.MHz cubical quad, economy 
W6DOR p. 50. Apr 

50-MHz J.pole antenna 
K4SDY p. 48. Aug 

50-MHz mobile antenna (HN) 
W4PSJ p. 77. Oct 

144-MHz antenna. % wave vertical 
K6KLO p. 40. Jul 

144-MHz antenna. %-wave vertical. 
build f rom CB mobile whips 
WB4WSU p. 67. Jun 

144-MHz antennas, simple 
WA3 N FW p. 30, May 

144.MHz antenna switch, solid-state 
KZZSQ p. 48. May 
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144.MHz linear 
W4KAE p. 47, Jan 69 

144-MHz linear. 2kW. design data for 
WGUOV p. 7, Mar 69 

144-MHz low-drive kilowatt linear 
W6HHN p. 26. Ju l  70 

144-MHz multirnode transmitter 
K?ISP p. 28, Sep 70 

144,MHz phasemodulated transmitter 
W6AJF p. 18. Feb 70 

144-MHz power amplifier, high 
performance 
W6UOV D. 22. Aue 71 . - -  

144.MHz power amplifiers, fm 
W4CGC p. 6, Apr 73 

144-MHz power amplifier. 10.watt 
sol~d.state (HN) 
WlDTY p. 67. Jan 74 

144-MHz power ampllfier. 80.watt, solid.state 
Hatchett p. 6. Dec 73 

144.MHz transceiver. a.m 
KlAOB D. 55. Dec 71 

144.MHz transmitting converter, solid-state ssb 
W6NBl a. 6. Feb 74 
Short circuit p: 62. Dec 74 

144-MHz transverter 
KlRAK p. 24. Feb 72 

144.MHz two.kilowatt linear 
W6UOV. W6ZO. K6DC D. 26.  AD^ 70 

144  and 432,MHz stripline amplifi;r/tripier' 
KZRlW p. 6. Feb 70 

220-MHz Bxcitar 
WB6DJV p. 50, Nov 71 

220.MHz power amplifier 
W6UOV p. 44. Dec 71 

220-MHz rf power amplifier 
WR6DJV p. 44, Jan 71 

220.MHz rf power amplifier, f m  
K7JUE p. 6. Sep 73 

432.MHz amplifier. 2.kW 
W6SAI. WBNLZ p. 6, Sep 68 

432.MHz exciter, solid-state 
WlOOP p. 38. Oct 69 

432.MHz rf power amplifier 
K6JC p. 40. Apr 70 

432.MHz solid.state linear amplifier 
Wn6QXF p. 30. Aug 75 

432,MHz ssb converter 
K6JC p. 48. Jan 70 
Short circuit p. 79. Jun 70 

432-MHz ssb, practical approach 
WA2FSQ p. 6. Jun 71 

432.MHz stripiine tripler 
K2RlW p. 6, Feb 70 

432.MHz 100.watt solid.state power 
a m ~ l ~ f i e r  
WA7CNP P. 36. Sep 75 

1152. to 2304-MHz power doubler 
WA9HUV p. 40. Dec 75 

1296-MHz frequency tripler 
K4SUM. W4APl p. 40. Sap 69 

1296-MHz linear, high.power 
WB610M p. 6. Aug 68 
Short circuit p. 54, Nov 68 

1296-MHz power amplifier 
W2COH. WZCCY. W20J. 
Wl lMU p. 43, Mar 70 

129G.MHz ssb transceiver 
WAGUAM p. 8. Sep 74 

2304.MHz power amplifier 
WA9HUV p. 8, Feb 75 

Where the 

Whenever and wherever there's news in 
amateur Radio you can bet that HR RE- 
PORT is right there in the middle of it 
insuring that our readers are the best 
informed amateurs anywhere. 

In just three short years HR REPORT has 
set an enviable record for concise, ac- 
curate reporting. Others have tried to 
copy us, but they were no match for 
the experienced steady hand that editor 
W9JUV and his colleagues apply to this 
exciting newsletter each week. 

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

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

ENTER MY SUBSCRIPTION TO: 

HR REPORT n RENEWAL NEW 

........ .... 1 YEAR.. $16.00 FOREIGN $26.00 

CITY. . . . . . . . . . . . . . . . . . . . . . . . . . . .  STATE . . . . . . . . . .  ZI 

ham 
send to radio Greenville, NH 03048 
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SWAN METERS HELP YOU 
GET IT ALLTOGETHER 

These wattmeters tell you what's going on. 
With one of these in-line wattmeters power readings? For whatever purpose 
you II know if you're getting ~t all we ve got the wattmeter for you. Use 
together all the time. Need h~gh ac- your Swan credit card.Applications 
curacy? High power handling? Peak at your dealer or write to us. 

' . -FrTF-+w 

TONE 
ENCODER 

FEATURES: 

Crystal 
Controlled - 
Digitally 

4 O 

Synthesized Tones. 1 2 ;  . Low Current Drain 
CMOS Logic. 

RFI Immune 

Keyboard. 

@ 
. 16-Button Tactile Feedback 

Will lnterface to Transceivers Using Dynamic 
Microphones with Only Two Wires. 

Provisions lor Three Wire lnterface Are Provided. 

Gold.Plated Keyboard Contacts Provided for Max- 
imum Reliability. 

Operating Voltage Range 9.18VDC. 

Size; 2.1" x 2.1" x .250" Without Case. 
2.1" x 2.1" x .312" With Case. 

2" Square Velcro Available for Convcnie~lt 
Mounting . Dashboard - Sun Visor - Radio - etc. 

Tone Encoder 34.50 
2.00 

.50 

12-Button Tom Encoder (Case and Velcro 
not Available) .. ........ $34.50 

Ohio Residents Add 4.5% Sales Tax 

Send Check or Money Order To: 

The Barber Corporation 
P. 0. Box 635 

Waynesville. Ohio 4 m 8  513-897-2926 

a NEW antenna p r i nc i p l e  
PROVEN IN UUCTlNQ TESTS AND MANY YEARS ON THE AIR AT WlrMBH - UAST - K8VRM 

B E A M  
A A 0.. 27 inch.. 

by 22 Inches w~de 

A COMPLETELY NEW ANTENNA 
Here IS an ultra com act beam antenna wh~ch can be tuned to any frequency between 7.0 and 14.5 
MHz Weaghing on1 f8 Ibs. thls antenna may not outperform a full s~red beam but it sure will Eiv8 
you >our share of &X and stateside contacts. W~l l  handle 1 KW over 8 IW kHz bandwidth. 

Fully weather proof . HI Q. attenuates harmonics 
Mounts easlly on TV mastlng Comes assen,bled & tested KITS 1 M O  $94.50 . F ~ P U ~ C  8 pattern 

LITTLE GIANT MODEL 1 0 0 x 1 0 ~ 0  $149.50 
Other models ava~lable for 10. 15 & 20 meters Add $3 trans 

L i t t le  Giant Antenna Labs, Box 245,  Vaughnsville, Ohio 45893  
Subs~daary "Apollo Products" V~l lage Twag Co. 

419-646-3495 

YOUR BEST BUY IN KlTS 
ANALOG-DIG!-LAB FREQUENCY 
Features 3 Regulated COUNTER 

Supplaes Out- 
7 Dlgat 0-300 MHz Freq. Counter 

put wave forms. 8 daga. 
$99.00 

tal level 
no 7 D~gat 0-500 MHz Freq. Counter $139.00 

bounce pulser switches 
8 01g1t 0-30 MHz Counter w ~ t h  options $ 109.00 

LEDs with drivers. Super 
0-300 MHz Prescaler for 8 D ~ g i t  Counter $19.95 

Eas~ly cons RETS 0-300 MHz Prescaler wlth Preamp $29.95 
Electronac S 0-600 MHz Prescaler for 8 Dlgat Counter $39.95 
1st tame offer $139-00 Cabanet accessory package available for al l  of - 
Clock Ki t  (complete less case) $12.95 the above $24.95 
Clock Cabinet $6.50 Anyone 01 the above ki ts available pro-assem- 

or $4.50 with purchase o f  clock klt. bled for an addat~onai $50.00. Allow 3-4 weeks 
Function Generator Kat $10.95 on assembled un~ts. 

Please add $1.00 Sh~pping/Handl~ng on any order under $15.00 
Send SASE for flyer. Featurang Electron~c components and ki ts available. 

HAL-TRONlX 
P. 0. Box 1101 Southgab, Mich. 48195 (313) 285-1782 

138 december 1976 More Details? CHECK-OFF Page 142 



More Details? CHECK-OFF Page 142 december 1976 139 

TRANSISTORS, LEDS, etc. 
2N2222 NPN .10 
2N2907 PNP .15 
2N3906 PNP .10 
2N3055 NPN 15A 60v .50 
LED Green, Red, Yellow .15 
D.L. 747 seg 5/8" high 1.95 
HP 276 Com-cathode .3" high 1 .W 
XAN72 seg 1.50 
FND 359 Red 7 seg com-cathode 1 .OO 

DIODES 

IN914 100v 10mA .05 
1 N4004 400v 1A .08 
1 N4005 600v 1A ,08 
1 N4007 1000v 1A .15 
1 N4148 75v 10mA .03 
1 N753A 6.2~ z .25 
1 N758A 10v z .25 
1 N759A 12v z .25 
1 N4733 5.lv z 2 5  
1 N5243 13v z .25 
1 N5244B 14v z .25 
1 N5245B 15v z .25 

SOCKETSIPLUGS 
&pin pcb .25 ww .45 
14-pin pcb .25 ww .40 
16-pin pcb .25 ww .40 
18-pin pcb -25 ww .75 
22-pin pcb .45 ww -75 
24-pin pcb -55 ww 1.25 
28-pin pcb .35 ww 
40-pin pcb .50 ww 1.95 
Molex pins .O1 To-3 Sockets .25 
2 Amp Bridge 100-prv .20 
25 Amp Bridge 200-prv 2.50 

C MOS 
CD4000 .25 
CD4001 .25 
CD4002 .25 
CD4007 .35 
CD4009 .25 
CD4010 .50 
CD4011 .25 
CD4012 .25 
CD4013 .40 
CD4014 1.10 
CD4015 1.10 
CD4016 .45 
CD4017 1.10 
CD4018 1.10 
CD4019 .70 
CD4020 -85 
CD4023 .25 
CD4024 .95 
CD4025 .35 
CD4026 1.95 
CD4027 .75 
CD4030 .45 
CD4033 1.95 
CD4040 1.35 
CD4044 .95 
CD4046 1.50 
CD4049 .80 
CD4050 .85 
CD4066 1.35 
CD4069 .30 
CD4071 .35 
CD4082 .45 
75108A .35 
751 10 .35 
75491 .50 
75492 .50 

74SOO .55 
74S02 .55 
74803 .50 
74S10 .25 
74S11 -45 
74S20 .50 
74S40 .30 
74851 .45 
74864 .55 
74S74 .50 
74S112 1.50 
74S133 .45 
74S151A 1.00 
7481 58 .65 
7481 94 1.50 

74 LS00 .45 
74LS01 .45 
74 LS02 .45 
74LS04 .55 
74 LS08 -45 
74 LS09 .45 
74LS10 .45 
74LSll .45 
74 LS20 .50 
74 LS32 .55 
74 LS40 .55 
74 LS42 1.75 
74 1874 .95 
74 LS90 1.30 
74 LS93 1.65 
74LS107 1.50 
74LS164 1.90 

7400 .I 5 
7401 .15 
7402 .20 
7403 .25 
7404 .15 
7405 .25 
7406 .45 
7407 .55 
7408 .25 
7409 .15 
741 0 .15 
741 1 .25 
7412 .30 
741 3 .65 
7414 1.1 0 
741 6 .25 
7417 .50 
7420 .15 
7426 .40 
7427 .45 
7430 .20 
7432 .45 
7437 .45 
7438 .20 
7440 .25 
744 1 1.15 
7442 .65 
7443 .95 
7444 .95 
7445 .95 
7446 1.20 
7447 1.20 
7448 1.20 
7450 .25 

MEMORY,CLOCKS 

74S188(8223) 3.00 
8080 26.50 
MM 1702A 10.50 
MM5314 3.95 
MM5316 4.95 
2102-1 1.95 
2102L1 2.25 
TMS6011 9.95 

1602A 6'95 
4 

LINEARS, REGULATORS, etc. 

74 L30 .45 

- 
7451 .25 
7453 .25 
7454 .25 
7460 .25 
7470 .45 
7472 .45 
7473 .35 
7474 .40 
7475 .45 
7476 .20 
7480 .65 
7483 1 .OO 
7485 1.05 
7486 .40 
7489 2.75 
7490 .40 
7491 1.15 
7492 .95 
7493 .60 
7494 1.25 
7495 .85 
7496 .95 
74100 1.85 
74107 .45 
74121 .40 
741 22 .55 
74123 .55 
74125 .45 
74132 1.35 
74141 1.30 
74150 1.00 
741 51 .95 
741 53 .95 
741 54 .75 

T T L  - 
74156 1.15 
741 57 .95 
74161 1.25 
74163 1.25 
741 64 -95 
74165 1.50 
74166 1.75 
741 75 .95 
74176 1.25 
74 1 80 -85 
74181 3.25 
741 82 .95 
74190 1.75 
74192 1.65 
74193 .85 
74195 -95 
74196 1.50 
74197 1.25 
74198 2.35 
74367 .85 

74H00 .25 
74H04 .25 
74H22 .40 
74H52 .I 5 
74H53J .25 
74H72 .55 
74H101 -75 
74H103 .75 
74H106 .95 

74 LOO .35 
74 LO2 .35 
74 LO3 .45 
74L10 .35 

LM723 .45 
LM725 1.95 
LM739 1.50 
LM741 .25 
LM747 1.10 
LM1307 1.25 
LM1458 .95 
LM3900 .65 
LM75451 .65 ~~~~~ .5o 1.10 
NE565 1.15 
N E 566 1.95 
NE567 1.35 
SN72720 .35 
SN72820 .35 

MCT2 .95 
8038 3.95 
LMZOlAH .75 
LM301AH .55 
LM308AH 1.00 
LM309H .65 
LM309K 
LM310 1.15 

INTEGRATED CIRCUITS UNLIMITED 
7889 Clairemont Mesa Blvd. San Diego, CA 92111 (714) 278-4394 

All orders shipped prepaid No minimum 
Open accounts invited COD orders accepted 

Discounts available at OEM Quantities 
California Residents add 6% Sales Tax 

24 Hour Phone (714) 278-4394 Mastercharge I BankAmeriiard 

LM311 1.35 
LM320K5 1.65 
LM320K12 1.65 
LM320T12 1.65 
LM320T15 1.65 
LM339 1.65 
7805 1.00 
LM340T-12 1.65 

LM340T-15 1.65 
LM340K-12 2.15 
LM340K-15 2.15 
LM340K-24 2.1 5 
LM373 1.95 
LM380 1.55 
LM709 .30 
LM711 .45 



ARRL 
CONVENTION 

Miami, Fla. 
JANUARY 22-23, ~ 

Pre-Registration $2.00 
For 

Special Hotel Rates 
and 

Further Information 
Write: 

P808 Box 520073, BISCAYNE ANNEX 

I -Ew DIPOLE KIT 
Mounts vertical or horizontal - Electrical 1/2 wave length 

I 
I For mast, windowsill, boat, mobile home, or auto 

Quick erect - Up to 500 watt PEP. Hi-Q resonators 
I 

40 or 20 meter band models 

I 

I ENCLOSURES I *Wired with slaar, easily lighted W.E. v d  

I 
(ready to use) S49.95 I 

16 Digit Min. Encoder 

. . . . . . . . . . . . . . . . . . . . . . .  
Wired w1Motorola Chip 

16MPW $39.95 
. . . . . . . . . . . .  16MPWE (enclosed) $49.95 

- - 
All prices PREPAID shipping Cont'l USA ' K i N G  PRODUCTS : I (Dealer lnau~ries Inv~ted) 

\ - ~ ~  . 
0. BOX A, LOMITA. CA 90717 (213) 534 -4402 
I 

150-170MHz 
MOBILE 
UNITS 

H 4". D 16" 

GENERAL ELECTRIC T. I! L. 
Transistorized Progress Line, FE53JA6, 
Front Mount, 150-1 74 MHz, 12 volt, 35 watts, 
fully solid state receive, 4 tubes in transmitter, 
fully narrow band, complete with accessories, 
shipping weight 50 Ibs. 

Regular w 
NEW LOW PRICE $118. 
(Schematic available on request) 
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_Z I( OLD TESTAMENT 

herefore the Zora himself 
shall giue gou a sign; Ge- 
Ilolh, n uirgin shall ton- 
criac, anh hcnr a son, nnh 

slptll call llis ttnttte Bntmnnuel 
(rulyicll tttcnne Soit with us)," 

ut tl-pou %et l~ le~ern ,  though 
thott be little among tire 
thousnnhs of BuhaQ, from 
go~t  ellall romp forth one 

lulro is to  be ruler in  fernel, whose 
origin is from olh, from nntirttt 
itngs, 

Micah 5:2 740 BQ 

C 

NEW TESTAMENT ar I 
", , , the  angel Gabriel was sent from 

6oZI to  n ritg of  @alilee, t o  a uirgin 
hetrothpa to  Bosrph, of  the house 
of  rJnuih; nnh tllc uirgin's name was , 
2ilarg - , , plhe angrl snih to  her "Bo I 
not be afrnih i@Inrg, for gnu hnue 
founh fnuor miti? @oh, Anh bebola, 
go~t will ronroiuo in  gour womb nnh 
hrnr n sort, nnh you shall call his 
name Seeus," 

t u k e  1:27-31 70-90 AB 

ing $oroh tuns troubleb ana 
inquireh where the Qfhrist 
tuns to  he horn, plheg tola 
h im  in Get l l le~em of  3u- 

itrn; for eo i t  ie written bg the 
prophet (i%Iicnh), 

Mathem 2:4-5 60-70 A a  

Historical evidence clearly points to Jesus as the 
man God, who fulfills the literal prophecies of 2100 Enterprise P a r k w  
Isaiah and Micah within 800 years. The same Twinsburg. Oh10 44087 
God who chose the Virgin Mary to bear Jesus Radio Co., Inc. (216)425-3173 
and who chose Bethlehem for the birthplace 
reveals himself in holy scripture today. We thank 
him for the birth of Christ this Christmas, 1976. 

CASH FOR 2-WAY FM RADIO 
MOTOROLA GE RCA ETC. EQUIPMENT 

MOBILES,' B A ~ E S ,   ORT TABLES. MOBILE- 
TELEPHONES REPEATERS REMOTE CONTROLS, 

TONE EQUI~MENT, 2-WAY TEST EQUIPMENT 
Operational Uni ts Only 

C o r n r n ~ s s ~ o n s / F i n d e n  Fees 
CAL-COM SYSTEMS. INC. 

701-51A KINGS ROW, SAN JOSE, CALIF. 95112 
Telephone 24 Hwrs 408/998-4444 

Charts a h a  *ow uH per 100 turm. U u  iron p o d  
toroids for tuned circuits. Uu f r r i t a  toroids for 
b r w d h d  hadorman.  0 1  for .1.70 MHz, 0 2  for 
10-150 MHz. 
Fmrrira b..Q 20.500 MHz l f l t  / I8 wiral 52.00 DOZ. 
Wodmb~nd chokn MSW MHz (2-850 ohm) 9W Ea. 
S p r i f v  corm sizm and mix. P r k  and h ip  XU USA and 
C~N&. Air pared post d.liv.y worldwid. $2.00: 6% 
u r  i n  Caif.: Fot  u w ~ u ;  Corm (hippd from stock v ~ a  

I TOUCH TONE PADS 

SSB 6 CW Filters for Supriw reception thraugh 
QRM & QRN. Built in AC 
supply & AF Power Amp. 
SSB filters a n  f w  CB or 
Ham use. 
DE-1O2A SSB filter S51.95 
DE-103A CW 6 SSB $59.95 
DE-104A CW filter 549.95 
Other filters & products 
are available. 

DYNAMICELECTRONICS, Box896, Hartwlle.AL35640 

I WESTERN ELECTRIC MODEL NO. 35N1A 
COMPLETE WlTH L.C. TYPE ENCODER ELECTRONICS 

DIAGRAM FURNISHED' 
Repeater Computer Phone Security Etc. 

v H F/U H F CONVERTERS 
PREAMPS 

Ten meters through 432 MHz. A post card 
will bring our full 1976 Catalog. 

@ J la boratorks 
3 3 1 2  S.E. V A N  B U R E N  BLVD. 
C O R V A L L I S .  O R E G O N  9 7 3 3 0  

Te lephone:  5 0 3 - 7 5 7 - 1 1 3 4  

v m  

. , 

& MOUNTING WITH EACH PAD 
AVAIL. -- 

SEND '19.50 TO: 

DOLLAR VALUE ELECTRONIC SUPPLY 
20748-E PLUMMER STREET, CHATSWORTH, CA 9131 1 

California Residents Add 6% Sales Tax 
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Adverlsers .\/ 
check-off 

... for literature, in a hurry -- we'll 
rush your name to the companies 
whose names you "check-off" 
Place your check mark  i n  the space between 
name and number. Ex: H a m  Radio - 234 

INDEX 
Adva - 265 
Aldelco - 347 
Amcomm - 500 
Antenna Spec. - 010 
Supermarket - 404 
Apollo 011 
Aptron - 380 
Atlant ic 
Atlas 198 
Barber - 383 
Barry 
R. H. Baurnan - 017 
Bird - 018 
Budwig - 233 
Bul let  - 328 
Bunker Ramo -_ 517 
Cal-Corn - 282 
CBS 501 
CFP - 022 
Cleng 465 
Cornm. Eng. - 489 
Cornm. Spec. - 330 
Computer 

Room - 502 
Cant. Spec. 348 
Cornell Dubilier _ 241 
Crescent W i r e .  490 
Cush Craft -- 035 
D.D - 269 
Data Signal - 270 
Davis - 332 
Dentron 259 
D ~ g i t a l  - 503 
DiscCap 449 
Dollar Value -- 406 
Drake - 309 
Dynamic - 041 
Dynascan - 516 
EPA - 515 
E. T. 0. 
Elect. Dist. -- 044 
Electrospace -. 407 
ELPROCON -- 301 
Erickson - 047 
59 +- - 429 
Franke 289 
Genave - _ 168 
Gilfer - 207 
Gray 055 
Gregory - 201 
Hal - 057 
Hal-Tronix - 254 
HamLine - 466 
Ham Radio - 150 
Ham Center-. 491 
HR Horizons 150 
Hamtronics - 246 
Heath - 060 
Henry - 062 
~ewlett-Packard-281 
Hl ldreth 283 
Hosfelt - 390 
Hufco - 403 
Hy-Gain - 064 
lcorn - 065 
Info.Tech - 351 
Int. Circuits - 518 Webster 
Int ' l  Xtal  - 066 
Jade - 509 
James - 333 
Jan 067 
Janel - 068 
K-Enterprises - 071 

Kensco - 394 
Kenwood 
Kester Solder - 492 
King - 077 
Klaus - 430 
Lin - 451 
L ~ t t l e  Giant - 011 
Logic Systems - 493 

%x:s = :;% 
MHz - 415 
Madison * 
Matr ic - 084 
McKay Dymek 511 
Midland - 086 
M i n ~  Labs - 441 
Min i  Products 395 
Monolith 
M-Tech - 357 
National Mul t i  - 396 
N. R. I. - 397 
National Semi - 323 
New.Tronics - 171 
Nexus 454 
Northshore -- 296 
NuData - 455 
Optoelectronics -.- 352 
Orlando Harnfest 
Palomar - 093 
Par t r~dge -- 439 
P~ezoelectric - 513 
Poly Paks - 096 
Porta Pak - 274 
RP - 098 
Callbook 100 
Ramsey --- 442 
Regency 102 
Rohn - 410 
SST - 375 
Sandlin 471 
SAROC 
Scott - 519 
Semiconductor 

Surplus - 512 
Sherwood - 435 
Sinclair 514 
SOTA -- 506 
Space 107 
Specialty Comrn. 

Systems - 318 
Spectronics 191 
Spec. Int. - 108 
Standard - 109 
Swan - 111 
TPL - 240 
Tec Kan 507 
Tel. Equip. - 496 
Tomekit - 482 
Trevor - 474 
Ten Tec 
Harnboree 
VHF Eng. - 121 
VHF Signal - 497 
Vanguard 
Varian - 043 
Wawasee - 498 

Cornm. - 423 
Webster Radio 225 
Weinschenker - 122 
Wilson - 123 
Yaesu - 127 

*Please contact th is  advertiser directly. 

Limit 15 inqc~iries per request. 

December 1976 
Please use before January 31, 1977 

Tear off and mai l  t o  
HAM RADIO MAGAZINE - "check off" 
Greenville, N. H. 03048 

............................................................................................ NAME 

CALL .............................................. 

STREET. ................ 

............................................................................................................ CITY 

.......... STATE ................ 

@ Learn the truth about your 
antenna. 
I/ Find its resonant 

frequency. 
I/ Adiust it to your operating 

frequency quickly and easily. 

I f  then is one place in 
your station when you cannot 
risk uncertain results i t  is in your 
antenna. 

The Palomar Engineers 
R-X Noise Bridge tells you if your 
antenna is resonant or not and, i f  
i t  is not, whether i t  is too long or 
too short. Al l  this in  one 
measurement reading. And it 
works just as well with ham-band- 
only receivers as with general 
coverage equipment because it 
gives perfect null readings even 
when the antenna is not resonant. 
I t  gives resistance and reactance 
readings on dipoles, inverted 
Vees, quads, beams, multiband 
trap dipoles and verticals. NO 
station is complete without this 
up-todate instrument. 

Why work in the dark? 
Your SWR meter or your 
resistance noise bridge tells only 
half the story. Get the instrument 
that really works, the Palomar 
Engineers R-X Noise Bridge. Use 
i t  to check your antennas from 1 to 
100 MHz. And use i t  in your shack 
to adjust resonant frequencies of 
both series and parallel tuned 
circuits. Works better than a dip 
meter and costs a lot less. Send 
for our free brochure. 

The price is $39.95 and we 
deliver postpaid anywhere in U.S. 
and Canada. California residents 
add sales tax. 

Italy write i2VTT, P.O. 
Box 37, 22063 Cantu. Elsewhere 
send $42.00 (U.S.) for air parcel 
post delivery worldwide. 

Fully gua ran td  by the 
originator of the R-X Noise 
Bridge. ORDER YOURS NOW! 

Adva Electronocs 98 
Aldelco 109 
Amcomrn. Inc. 95 
Antenna Specoallsts Co. 63 
Antenna Supermarket 118 
Apollo Products 88 
Aptron 114 
Atlanttc Research 98 
Atlas Rad~o 57. 114 
Barber Corp. 138 
Barry 8 1 
R H Baurnan 114 
Budwlg Mfg Co. 118 
Bullett 83 
Cal Com Systems. Inc. 14 1 
CBS Enterpnse 122 
CFP Commun#cat~ons 114 
Cleng Electronics 110 
Cornmun~cattons Englneerlng 111 
Commun~cat~ons Speclaltsts 94. 143 
The Computer Room 55 
Conttnental Speclaltles 75 
Crescent Wtre & Cable. Inc. 109 
Cush Craft 31 
D D Enterpr~ses 102 
Data S~gnal. Inc. 112 
Dav~s Electron~cs 90 
Dentron Rad~o Co. 7. 141 
Dlg~tal Concepts Corp. 96 
Dtsc Cap 114 
Dollar Value Elec Supply 141 
Drake Co. R. L. 25 
Dynam~c Electron~cs 14 1 
Ehrhorn Technolog~cal Operations. Inc. 40 
Flectronoc Dostr$bulors 109, 176 
Electrospace 102 
ELPROCON 118 
Er~ckson Commun~cat~ons 104 
Five None Plus 126 
Fred Franke. Inc. 104 
General Av~atlon 9 1 
Gvlfer Assoc~ates 108 
Gray Electron~cs . 104 
Gregory Electronics 140 
Hal Communbcatlons Corp 2 
Hal Tronlx 139 
HamL~ne Electrontcs 110 
Ham Radio 78. 126. 134. 138 
Ham Radlo Center 79 
Ham Radto Horlzons 130 
Hamtronlcs. Inc. 112 
Heath Co 17 
Henry Rad~o Stores Cover II 
Hosfelt Electronlcs 112 
Hufco 84, 92. 115. 126 
HY Ga~n Electrontcs 69 
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fired and 
-1 elemer 

tested, cc 
It 

P. 0. 
IREA, CAL 

17411  

eommun~canonr rpceiolirtr 
BOX 153 

FREQUENCY 
'4th 

.I FORNIA 
I NlNG ELEMENTS 

I 998-3021 
$3.00 each 

PLUG-IN, 
DETERMI 
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OX OSClLWOR 
Crystal controlled transistor type. 3 
to 20 MHz. OX-Lo, Cat. No. 035100. 
20 to 60 MHz, OX-Hi, Cat. No. 035101 
Specify when ordering. 

$3.95 ea. 

Resistor/capacitor circuit provides 
osc over a range of freq with the 
desired crystal. 2 to 22 MHz, OF-1 LO, 
Cat. No. 035108. 18 to 60 MHz, OF-1 
HI, Cat. No. 035109 
Specify when ordering. 

$3.25 ea. 

A single tuned circuit intended for 
signal conversion in the 30 to 170 
MHz range. Harmonics of the OX or 
OF-1 oscillator are used for injection 
in the 60 to 179 MHz range. 3 to 20 
MHz, Lo Kit, Cat. No. 035105. 20 to 
170 MHz, Hi Kit, Cat. No. 0351 06 
Specify when ordering. 

$4.50 ea. 

A small signal am lifier to .drive the 
I MXX-1 Mixer. singre tuned ~nput and 1 link output. 3 to 20 MHz, Lo Kit, Cat. 

No. 035102. 20 to 170 MHz, Hi Kit, 
Cat. No. 0351 03. 
Specify when ordering. 

$4.50 ea. 

.02% Calibration Tolerance 
WERIMENTER CRYSTALS n 

(HC 6/U Holder) 
Cat. No. Specifications 
031080 3 to 20 MHz - for use in OX OSC Lo 

Specify when ordering $4.95 ea. 
031081 20 to 60 MHz - For use in OX OSC Hi 

Specify when ordering $4.95 ea. 
031300 3 to 20 MHz - For use in OF-1L OSC 

Specify when ordering $4.25 ea. 
031310 20 to 60 MHz - For use in OF-1H OSC 

Specify when ordering. $4.25 ea. 
i 

RF POWER AMP 
A single tuned output amplifier de- 
signed to follow the OX or OF-1 
oscillator. Outputs up to 200 mw, de- 
pending on frequency and voltage. 
Amplifier can be amplitude mod- 
ulated. 3 to 30 MHz, Cat. No. 035104 
Specify when ordering. 

$4.75 ea. 

DAX-1 
DROADDAND AMP 
~ e n e r a l  purpose amplifier which 
may be used as a tuned or untuned 
unit in RF and audio applications. 20 
Hz to 150 MHz with 6 to 30 db gain. 
Cat No. 0351 07 
Specify when ordering 

$4.75 ea. 

Shipping and postage (inside US., Canada and Mexico only) 
will be prepaid by International. Prices quoted for U.S., 
Canada and Mexico orders only. Orders for shipment to other 

countries w~ll be quoted on request. Address orders to: 
MIS Dept., P.O. Box 32497. 

Oklahoma City, Oklahoma 73132. 

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

Oklahoma City, Oklahoma 73102 
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Left to right - FRG-7. Solid State Synthesized Communications Recelver FR-I01 D~g~tal. Sol~d State Rece~ver SP-IOIB, 
Speaker FR-101. Digital Solid State Receiver FL-101. 100 W Transrn~tter FL-2100B. 1200 W PEP Input Llnear Amplifier 

Left to right - FT-620B, 6 Meter Transceiver YP-150, Dummy Load Wattmeter YO-100, Mon~tor Scope FTV-250, 
2 Meter Transverter FTV-650. 6 Meter Transverter FV-101 B, External VFO FT- I01 E 160-1 0 M Transceiver 

Left to right - YC-601, Digital Frequency Display YC-355D. Frequency Counter FP-301. AC Power Supply FT-301s 
Digital, All Solid State Transceiver N-301, External VFO FT-221. 144-148 All Sol~d State All ModeTransceiver 

Over 150 licensed radio amateurs employed at Yaesu 
proudly offer you the most diversified communications 
product line available: SSB, CW, AM, RTTY, and FM 
equipment - all designed for today's active amateur. 

Y D-844 QTR-24 
Dynamic Mike World Clock 

The radr'o, 
V Yaesu Electronics Corp., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007 

Yaesu Electronics Corp., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215 (513) 772-1500 
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