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the "ONE"" vou've been waiting for

No need to wait any longer — this is it! Whether you are already on

2-meter and want someting better or you're just thinking of getting

into it, the VHF/ONE is the way to go.

* Full 2-meter band coverage (144 to 148 MHz for transmit and receive. ®

Full phase lock synthesized (PLL) so no channel erystals are required.

Compact and lightweight — 9.5 long x 7" wide x 2.25" high. Weight —

About 4.5 Ibs. ® Provisions for an accessory SSB adaptor. « 5<higit LED

receive frequency display. » 5 KHz frequency selection for FM operation.

« Automatic repeater splhit — selectable up or down for normal or reverse ]

operation, * Microphone, power cord and mounting bracket included. =

Two built-in programmable channels. » All solid state. « 10 watts output. « e

Super selectivity with a erystal filter at the first IF and E type ceramic filter

at the second IF. « BOO Selectable receve frequencies. * Accessory 9-pin

socket, » $495.00 watl VvHFI/FM hand held
6 Channel capability, sohd

TEMPO SSB/ONE state, 12 VDC. 144-148 MHz
SSB adapter for the Tempo VHF/One lany two MHz), includes
» Selectable upper or lower sideband. ¢ Plugs directly into the VHF/One with 2 pair of crystals, built-in

“harging terminals for ni-
no modification. » Noise blanker built-in, « RIT and VXO for full frequency chargin A TL._ nais. 1or
cad cells. S-meter, battery

So much for so little! 2

coverage. » $225.00 level meter, telescoping
'd T whip antenna, internal
- w speaker & microphone
Xr

.'.',’“\ $199 .00

a VHF/FM mobile tran-
sceiver for the 2 meter amateur
band It is compact, ruggedly
built and completely solid state
One channel supphed plus two
channels of your choice FREE

144 to 148 MHz coverage » Multifrequency spread of 2 MHz ¢ 12 channel
possible » Metering of output and receive e Internal speaker, dynamic
microphone, mounting bracket and power cord supplied. A Tempo "best

\\ buy™ at $239.00 J
—a \ The Tempo 6N2 meets the demand for a
tigh power six meter and two meter
MS-2, 4 channel scanning receiver for VHF high band, smallest unit power amplifier. Using a pair of Eimac
on the market. MR-2, same size as MS-2 but has manual selection 8874 tubes it provides 2000 watts PEP
of 23 channels, VHF high band. MR-3, miniature 2-channel VHF input on SSB and 1000 watts input on CW
high band monitor or paging receiver. MR-3U, single channel on and FM. Completely ~,v|!-r.nrna|m-(! ol
- one small desk mount cabinet with
the 400 to 512 UHF band. All are low priced, extremely compact internal solid state power supply, built-in
k and dependable. j blower and RF relative power indicator
$895.00
SOLID STATE VHF LINEAR AMPLIFIER. 144-148 MHz. Power output The Tempo 2002. 2 meters only $%745.00
Inl 100 watts (nom) with only 10 watts (nom) in. Reliable and compact. \J“‘f’ Tempo 2006.. 6 meters only $795 UOJ

N

Low Band VHF amplifiers available n 100W out with
Solid state power amplifiers for use in 2,10 & 30W in. High Band VHF amps available in 30, 50,
most base/mobile applications 80 & 130W out with 2, 10 & 30W in, UHF amps available
Increase the range, clanty, rehability in 10, 25, 40 & 70W out with 1,2, 10 & 30W in.
and speed of two- way communications Call or write for spec sheet and prices. J

Most of the above products are availlable at dealers throughout the u.s,

11240 W. Olympic Bivd., Los Angeles, Calil. 90064 213/477-6701
931 N Euclid, Anaheim, Calil. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

Prices subject 1o change withau! nolice



Call toll-free 800'647"8660

for products by MIFJ ENTERPRISES

(Want MFJ products for Christmas? Mark your choice and show your XYL this ad.)

400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

49°

LSP-520BX. 30 db dynamic range IC log amp and 3

active filters give clean audio. RF protected. 9 V
battery. 3 conductor, %" phone jacks for input

LSP-520BX Il. Same as LSP-520BX but in a
beautiful 2-1/8 x 3-5/B x 59/16 inch Ten-Tec
enclosure with uncommitted 4 pin Mic jack,

SUPER LOGARITHMIC
SPEECH PROCESSOR

Up To 400% More RF Power is
yours with this plug-in unit. Simply
plug the MFJ Super Logarithmic
Speech Processor between your
microphone and transmitter and
your voice is suddenly transformed
from a whisper to a Dynamic
Output.

Your signal is full of punch with
power to slice through QRM and
you go from barely readable to

and output. 2-3/16 x 3-1/4 x 4 inches. outputl cable, rotary function switch. “solid copy OM".
ot i 1
T2 95 /3 95 = $ g0
| ed) | :
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CWF-2BX Super CW Filter

By far the leader. Over 5000 in use. Razor sharp
selectivity. 80 Hz bandwidth, extremely steep
skirts. No ringing. Plugs between receiver and
phones or connect between audio stage lor
speaker operation. -

« Selectable BW: 80, 110, 180 Hz « 60 dB down
one octave from center freq. of 750 Hz for 80 Hz
BW e Reduces noise 15 dB « 9 V battery
e 2-3/16 x 3-1/4 x 4 in. » CWF-2PC, wired PC
board, $18.95 e CWF-2PCK, kit PC board $15.95

CMOS-8043 Electronic Keyer

State of the art design uses CURTIS-8043
Keyer-on-a-chip.

e Buill-in Key e Dot memory e lambic opera-
tion with external squeeze key e B to 50
WPM e Sidetone and speaker e Speed, vol-
ume, tone, weight controls e Ultra reliable solid
state keying +300 volts max. e 4 position
switch for TUNE, OFF, ON, SIDETONE OFF
e Uses 4 penlight cells e 2-3/16 x 3-1/4 x 4

NEW
MFJ-16010 Antenna Tuner

Now you can operate all band — 160 thru 10
Meters — with a single random wire and run your
full transceiver power outpul — up lo 200 watts
RF power OUTPUT.

¢ Small enough to carry In your hip pocket,
2-3/16 x 3-1/4 x 4 inches e Matches low and
high impedances by inlerchanging Input and
output e S0-238 coaxial conneclors e Unique
wide range, high performance, 12 position tapped
inductor. Uses two stacked toroid cores

SBF-2BX SSB Filter

Dramatically improves readability.

s Optimizes your audio to reduce sideband
splatter, remove low and high pitched QRM, hiss,
static crashes, background noise, 60 and 120 Hz
hum e Reduces fatique during contest, DX, and
ragchewing e Plugs between phones and re-
ceiver or connect between audio stage for speaker
operation e Selectable bandwidth IC active
audio filter e Uses 9 voll battery e 2-3/16 x

$27 95

MFJ-200BX Frequency Standard

Provides stro ise markers every 100, 50, or
25 KHz well Inlo VHF region.

s Exclusive circuitry suppresses all unwanted
markers e Markers are gated for positive identi-
fication. CMOS IC's with transistor output. e No
direct connection necessary e Uses 9 volit
battery e Adjustable trimmer for zero beating to
WWV e Switch selects 100, 50, 25 KHz or OFF

MFJ-1030BX Receiver Preselector

Aakl

Clearly copy w gnals (ir

signal 3 to § 'S unlm.

» More than 20 dB low noise gain e Separate
input and output tuning controls give maximum
gain and RF selectivity to significantly reject
out-of-band signals and reduce image responses
o Dual gate MOS FET for low noise, strong signal
handling abilities » Completely stable « Op-
timized for 10 thru 30 MHz e 9 V battery

27"

MFJ-40T QRP Transmitter
Work the world with 5 watts on 40 Meter CW.

e No tuning e Matches 50 ohm load e Clean
output with low harmonic content e Power
amplifier transistor protected against burnout
» Switch selects 3 crystals or VFO input e 12
VDC e 2-3/16 x 3-1/4 x 4 inches
MFJ-40V, Companion VFO ............. $27.95
MFJ-12DC, IC Regulated Power Supply

18mp, 12VDE .o icvivsssisaassnsa 27.95

e 2-3/16 x 3-1/4 x 4 inches

NEW

CPO0-555 Code Oscillator

For the Newcomer to leam the Morse code.
For the Old Timer to polish his fist.
For the Code Instructor to teach his classes.

« Send crisp clear code with plenty of volume for
classroom use e Sell contained speaker, vol-
ume, tone controls, aluminum cabinet « 9 V
battery e Top quality U.S. construction e Uses
555 IC timer e 2-3/16 x 3-1/4 x 4 inches

TK-555, Optional Telegraph Key

e 2-1/8 x 3-5/8 x 5-9/16 inches

OUR OFFER TO YOU

Dear Fellow Ham,

Try any MFJ products and if you are not
completely satisfied, return It within 30 days for a
full prompt refund (less shipping). Call us today
toll free B800-647-8660 and charge your Bank-
Americard or Master Charge, or mail vour order
in today with your check or money or w (or use
your BAC or MC). Please add $2.00 for shipping
and handling. Order now and avoid the Christmas
rush.

73, Martin F. Jue, K5FLU

P.S. Solve your XYL's Christmas problem. Mark
your choice and show her this ad.

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 g G}

MFJ ENTERPRISES

P. 0. BOX 494
MISSISSIPPI STATE, MISSISSIPPI 39762
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The HAL ST-6000 demodulator
/keyer and the DS-3000 and DS-4000
KSR/RO series of communications
terminals are designed to give you
superlative TTY performance today
—and in the future. DS series termi-
nals, for example, are re-program-
mable, assuring you freedom from
obsolescence. Sophisticated systems
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio
operators.

The HAL ST-6000 operates at
standard shifts of B850, 425, and
170 Hz, The tone keyer is crystal-
controlled. Loop supply is internal.
Active filters allow flexibilityin estab-

L LIMITER BENSE  ATD

lishing different tone pairs. You can
select AM or hard-limiting FM modes
of operation to accommodate differ-
ent operating conditions. An internal
monitor scope (shown on model
above) allows fast, accurate tuning.
The ST-6000 has an outstandingly
high dynamic range of operation.
Data I/O can be RS-232C, MIL-188C
or current loop.

The DS- and DS-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis-
sionand reception, or read-only (RO)
operation of different combinations

Stay tuned for future programs.

LOOs SRADE KOR MARN AUTD FOWER
e o @ o o @

ptH  EMNT  HOR AUTO ATART ; SOWER
on

Lus DN PasT O~ -

of codes, including Baudot, ASCII
and Morse. The powerful, program-
mable 80B0A microprocessor is in-
cludedinthe circuitry to assure maxi-
mum flexibility for your present needs
—and for the future. The KSR models
offer you full editing capability. The
video display is a convenient 16-line
format, of 72 characters per line.

These are some of the highlights.
The full range of features and speci-
fications for the ST-6000 and the DS
series of KSR and RO terminals
is covered in comprehensive data
sheets available on request. Write for
them now—and tune in to the most
sophisticated TTY operation you can
have today...or in the future.

HAL Communications Corp., Box 365, 807 E. Green Street
Urbana, lllinois 61801 # Telephone: (217) 367-7373

2 december 1976
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a second look
by Jim Fisk

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. It 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 technigues used miniature components of one kind or another; Kitby 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 1Cs 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 it 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. At 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. It 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.

It wasn’t all that long ago that | 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
711 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 711 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 [‘ve said it before, it’s worth saying again that, with the sophisticated, fow 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, W1DTY
editor-in-chief

4 december 1976



ICOM INTRODUCES

HE REVOLU

ION IN

VFO TECHNOLOGY
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Introducing the 1C-245, 144-148 MHz FM Transceiver

The VFO Revolution goes mobile with the unique,
ICOM developed LSI synthesizer with 4 digit LED
readout. The IC-245 offers the most for mobile on the
market. The easy to use tuning knob moves accurately
over 50 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 100Hz from 144 to
146 MHz. For maximum repeater flexibility, the trans-
mit and receive frequencies are independently pro-
gramable on any separation. The IC-245 even comes
equipped with a multiple pin Molex connector for re-
mote control.

The IC-245 is a product of the revolution in VFO
design, from its new style front panel, to its excellent
mechanical rigidity and Large Scale Integrated Cir-

SPECIFICATIONS
GENERAL
Frequency Coverage *144.00 to 148.00 MHz
Modes FM (F3)
*SSB (A3J), CW (A1)
Supply Voltage DC 13.8V+15%
Size (mm) 90H x 155W x 235D
Weight (kg) 2.7
TRANSMITTER
TX Output F3 10W
*A3J 10W (PEP), Al 10W
Carrier Suppression 40 dB or better
Spurious Radiation 60 dB or less below carrier
Maximum Frequency
Deviation +5 KHz
Microphone Impedance 600 ohms
RECEIVER:
Sensitivity *AlJ, Al 0.5 microvolt input

Squelch Threshold
Spurious Response

SYNTHESIZER:
Frequency Range
Step Size

Stability

gives 10 dB S + NN or better

F3 0.6 microvolt or less for

20 dB quieting S+N+D|N

at 1 microvolt input, 30 dB
8 dB or less (F3)

~60 dB or better

144 MHz to 148 MHz
5 KHz for FM
*100 Hz or 5 KHz for SSB
per Cin the range of —10 to
+60 C, =0.0000145% per C

cuitry. Your IC-245 will give you the most for mobile.
* Valid with SSB Adapter only

THE BEGINNING OF THE ICOM VFO REVOLUTION!

Distributed by:

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

ICOM

ICOM WEST, INC.
Suite 3

13256 Northrup Way
Bellevue, Wash. 98005
(206) 747-9020

ICOM EAST, INC.
Suite 307

3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780

ICOM CANADA

7087 Victoria Drive
Vancouver B.C. V5P 3Y9
Canada

(604) 321-1833
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"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.

"X'"" Suffix Callsigns, released in late October, increases total pool of 1x2 calls
in each district by 676. Although the X suffix has traditionally indicated an experi-
mental station in the United States, 1x2 X calls have not been issued since well before
World War II so are not expected to cause any great confusion. Who's first for WIXX,
Whiskey one Double Cross?

AMSAT'S ANNUAL MEETING drew about 75 people to Goddard Space Flight Center in
October. ~JAIANG 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
millions of viewers on NBC's Today show. Featured during the outstanding segment was
N6V's relaying of Mars photographs throughout 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 RFI/EMI SURVEY article appeared in the September 20, 1976 issue of Elec-
tronic Design, should be "must'' reading for any one seriously interested in the sub-
ject. TInterference to as well as by communications equipment is included, and there's
strong emphasis on FCC's increasing role in the problem area.

CB Is A Major cause of TVI/RFI complaints, of course, and in a recent discussion
with FCC CHie% 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 MILI was the top brass at the dedication of United Nations'
club station KZ2UN on October 2lst. WIAW and 4UlITU in Geneva joined in the inaugural
ceremony, though K2UN's current antennas toward Europe leave much to be desired.

ARRL'S BICENTENNIAL CONTEST could become an annual affair, though under a different
name. 5o many participants said they liked its format that League Communications
Manager WINJM has asked for comments.

AMATEUR NOVICE TRAINING PROGRAM currently has more than five times the enrollment
it had Tast 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 510,000 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
Radio Service operators won't be able to use their new channels until April 1. 40
channel radios for 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 Radio articles for any non-Amateur publication that wishes to
take advantage of the offer.

6 [ december 1976



Does Your Transmitter
Love Your Antenna?

If 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 Tuners(A. 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 (D.) is a random wire, 80-10
meter tuner which is 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 IKWPEP . . oo vwe vv si e ne s $12950
B. Super Super Tuner 3KWPEP . . . ... ......... $229.50
G WAHTNBIEE o v mos 5o 5t S oo 58 MW 6 oW Fi $ 99.50
D.80-10 ATS00WPEP . . . . . . i i i e o $ 59.50
E. Monitor Tuner SKWPEP .. . .. v i v envean $299.50

All DenTron products are made in U.S5.A.

k,? 2100 Enterprise Parkway
m_ Twinsburg. Ohio 44087

Radio Co., Inc. (216)425-3173

Digheile] G Moking Anilian Radig MORE FUN!



YOU GET

® 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
MCXXXM on or before January 1, 1977.

The NATION'S TWELFTH ANNUAL LAS VEGAS PRESTIGE CONVENTION

AROC

HOTEL SAHARA’'S CONVENTION SPACE CENTER
January 6-9, 1977

ELXXXW 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 [HEXXMXM : Hotel Sahara Buffet Brunch

on Sunday, Tax and Gratuity. - = =
E— ~ = =
® Hotel Sahara room rate for registered &a\;;;;{;\-;“% (\D,
delegates $17.00 per night plus room tax, single &‘- r
or double occupancy.
® Hotel Sahara room reservation request card will \}m\:‘“
be sent to registered delegate. Pp=— |

Al

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

8 december 1976 More Details? CHECK~OFF Page 142



/) TS-520
Jpec:ffcanons

MODES USB. LSB. CW

’ POWER: 200 watts PEP input on SSB. 160 watls
DC input an CW
ANTEMNNA 'EDANCE 5075 Ohms

unb;
CARRIER SUPPRESSION: Better than -45 dB
UNWANTED & h ND SUPPRESSION. Better
than

HARMONIC R dB

AF RESPONSE ¢ } D

AUIDIO INPUT SEN I1|\o Tr 025V lor 10 dB
NN

SELECTIVITY: S5B 2.4 kHz (

5 kHz (-6

IMAGE RAT
IF REJECTION
TUBE & SEN

TV-502

TRANSMITT h »/REC I IVING }HUHI NCY
144 145 7 MHz. 1450146 0 MHz (optic

INPUT/OUTPUT IF FREQUENCY: 280 29.7
MHz

TYPE OF EMISSION: SSB (A31), CW (Al)

RATED OUTPUT: BW (AC operation)

ANTENNA INPUT/QUTPUT IMPEDANCE 504

UNWANTED RADIATION. Less than -60 dB

RECEIVING SENSITIVITY More than 1pV at
S/N 10 dB

IMAGE RATIO: More than 60 dB

IF REJECTION: More than 60 dB

FREQUENCY STABILITY; Less than =2 5 kHz
during 1-60 mun after power switch s ON
. and within 150 Hz (per 30 min) thereafter
Why wait any longer for a rig that offers top performance. dependability O bl Riatipalbit il bl
mission S50W max.. Reception 12W max
and versatility . . . the TS-5620 has proven itself in the shacks of DG 13 8V, Trans

mission 2A max., Reception 0.4A max

thousands of discriminating amateurs, in field day sites, in DX and POWER REQUIREMENT AC 220/120V. OC 12
16V ( fard voltage 13 )
contest stations, and in countless mobile installations TOR: FET 5, Transistor 15
Superb craftsmanship is evident throughout in its engineering

WWrB6 Hx213W'D
WEIGHT H'ull

concepts as well as its construction and styling . . . craftsmanship that SUGGESTED PRICE: $249 00
is a Kenwood hallmark. cw-520
500 Hz CW Crystal Filter: $45 00
Maybe the Kenwood TS-520 is the one you have been waiting for Biicas SUlmel o changb wilhaus patice

Kenwood offers accessories guar-
anteed to add to the pleasure of |
owning the TS-520. The TV-502 |
transverter puts you on 2-meters |
the easy way. (It's completely
compatibi'!o with the TS5-520.)
Simply plug it in and you're on
the air. Two more units designed
to match the TS-520 are the VFO-
520 external VFO and the model
SP-520 external speaker. All with
Kenwood quality built in

KENWOOD

.. pacesetter in amateur radio

TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA, CA 80248



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, | 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 test 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.

10 december 1976

| 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 is 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
CB050G 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 possibie 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 is 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, WB2ZVU, 76 Whitson Road, Hunting-
ton Station, New York 11746



i.e., when the level of the interfering signal, expressed in
dB above 1 uV and spaced 20 kHz away from the
desired signal produces a reduction of signal-to-noise
ratio by 10 dB.! Oscillator noise reduction is possible by
a) careful elimination of unwanted spurious generation

Ultimately, reciprocal mixing reduces mixer dynamic
range by raising its equivalent noise floor. As stated
above, inherent oscillator noise modulation is also
dependent on oscillator power; therefore, mixers
working at high injection levels will be more affected,

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

receiver
characteristic rf ampl off
Sensitivity for 0.5 uv
10-dB s/n (-119 dBm)
third-order inter- +23
cept point (dBm)
gain compression +10
(dBm)
dynamic range (dB) 100

on other frequencies, b) good dc filtering, ¢} good
stability, and d) reducing oscillator power and narrowing
oscillator bandwidth, Recommended low-noise oscilla-
tors are those consisting of differential amplifier inte-

40-meter band

20-meter band

rf ampl on rf ampl off rf ampl on
0.1 uv 0.2 uv 0.07 uV
(-133 dB8m) (127 dBm) (—136 dBm}
+6 +15 +3
-10 0 -15
100 100 100

Front end. Four separate front ends are selected by
rotary switch S1 (fig. 1). In this design resistors in the
signal path were kept to a minimum as they are noise
devices. Despite the cumbersome appearance, this setup

grated circuits with balanced output circuitry. allows individual band optimization and eliminates
)
NC RELAY vFo
ON
yhis ncco ;.# RemUTNG) G Gk e auPLiFIER To crystaL G et
y +V, (+12V) Uw, (+6V) C
/g‘ﬁ) T T T 480
/7[;—()
960
RG-174 RG~174 LOW-PASS
FILTER
(R S I si____ B R
v\ —‘.\ = "\ N
AN [oF: 1 AN o] N o] \\ [¢] AN [¢]
A 040 8 o 4 [o] 0 [o] [ 4 [e]
(o] 20 (o) [o] [} o]
10-18
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RG-174 10k 1
X
RF -
AMPLIFIER 3 mH
50%
INOI4 40673 | 40673 Ist MIXER
*%}_. G D
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fig. 1 Schematic of the DX receiver front end, first mixer, and vfo. All links are one turn for an impedance of approxim

RF_AMPLIFIER WITH NEGATIVE FEEDBACK

ately 50 ohms.

All trimmer capacitors are mica, 20 to 130 pF. L8, LS9, 17 turns no. 24 AWG (0.5mm) oAn Amidon T-50-6 core.
LS, 44 turns no. 28 AWG (0.3mm) wound 2 x 22 an Amidon T-50-6 core. The i-f is 3395 kHz.
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problems related to balanced circuitry switching. | was
fortunate enough to obtain some surplus vhf six-gang
split-stator variable capacitors. To prospective builders
of this front end, | 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

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

Filters.

(V6, V9) - (V7,Vv8) =22V
{(V7,V8) - (V1,V4) 227V
(V1,Vv4) - (V8) 227 v

In accordance with modern receiver design

practice, an ssb filter and two CW crystal filters are

TO sI-C
+12v

VW

L2k

7

o
N}

o

.

g
SIS o o

selective, particularly on the lower bands. On the
L4
L6

o - * .,
S, e, Jt
ﬂ\ T 7

OSCILLATOR _ _ _ _
INPUT J__>
rLA";'A' 620 ]

j:_ -
]
[l

'
SIGNAL
INPUT

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 is definitely lower.
For best performance oscillator injection level was set at
300 mV.

Fig. 2 shows the 40- and 80-meter alternative mixer
configurations. The Motorola C6050G double-balanced
differential amplifier with emitter degeneration has good
linearity when the lower input (i.e., our oscillator port}
is nonsaturated (maximum 27-mV oscillator level — see

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

fig. 2. Alternative mixer schematic for 40 and 80
meters. The Motorola C6050G IC provides good
linearity when the lower input (oscillator port) is
nonsaturated. Recommended external bias levels

frequency coverage (MH2) L1=L2=
circuit 1 =
band to circuits xtal L3=L4
(MH2) circuit 4 6 and 7 vfo osc {turns)
3.5 3.5-4.0 6.895- 5.5- 12.395 2x20
7.395 4.9 T-50-6
7 6.9-7.9 10.295- 5.5 15.895 2x 14
11.295 4.9 T-50-6
14 13.9-14.9 17.295- 5.5- 22.895 2x7
18.295 4.9 T-50-6
21-28 20.5-30.0 23.895- 5.5 29.895 2x5
33.395 4.9 36.895 T-50-10
37.395

*No rf amplifier on 3.5 MHz. Rf amplifier on 7 MHz is unbalanced

are given in the text.

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 ssh mechanical filters.

Agc. An elaborate amplified agc system is derived from a
separate uncontrolled i-f amplifier. One branch of this
fast-rise, slow-decay agc system controls the i-f stages
along with the local oscillator amplifier-buffer by

coils and capacitors*

C1=C2=

L6=L7 C3=C4 C6=C7 Cgl=Cpo2  C¢3

{turns) (pF) {pF) {pF) (pF)
2x16 10-30 8-20 800 90
T-50-6
2x12 10-30 8-20 470 51
L7 = 24T
127 10-30 8-20 350 330
T-50-10
8T 10-100 8-90 250 220
T-50-10
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9/61 1aqwiazep MM vl

Notes:

455 kHz i- f transformer:

A&B —

Cc —

D —

primary impedance z
secondary impedance Z
primary impedance z
secondary impedance Z
primary impedance z
secondary impedance Z

35k Radio Shack

=6k ‘‘black core”
=60k eliow core’’
=500k Y
= 40K

“white core”
=1k

SSB crystal filter Trio 4 pole 2.2 kHz at —6 d8
CW-1 crystal filter Trio 4 pole .5 kHz at -6 dB
CW-2 crystal filter Heathkit .4 kHz at -6 dB

(CF = 3395.4 kHz)

Reed relays 6V miniature for PC board mounting

(Electronic Applications Co. 1A3A-H)

All resistors 1/4 watt

_1
{
|
|
|
l

15\|
|
|
|
|
|
|
l
|

}/l
|

-
3%{[

2nd MIXER
40673
G2,

o

RG-174/U
FROM SIE E )

RR

x;S
3 .

% FILTE R IMPEDANCE MATCHING RESISTOR
%L 1,4 4 TURNS ON T-50~6 CORE TAP TO MATCH
FILTECRS AT 10 TURNS FROM GROUND POINT

1

o

ss8 l cwz
+6v

|
|
|
L

300

+i2v

+12v

)
L
ly o i s b
i
[ 300
A T 300 !
300 | 3270 o4
'
Vedd 7 ;J:
8 ERggeT
2 AGC
iF_AMPLIFIER
5
=
40673
[ c
s +12v/
,__:L -~
$zr0 o4 i
: : '\
77 o
i K]
1
9 1
.2v

11
j
z
N

fig. 3. Crystal filter, local oscillator, second mixer, and agc amplifier schematic. Filter sections are selected by remotely controtied 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 1C 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. Its output is 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 still
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 is used to calibrate the
variable bfo. At times, the output from the product
detector is 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. It 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.

16 december 1976
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Typical receiver front-end arrangement. Capacitor stator plates
are easily removable so that proper maximum-minimum capaci-
tance is 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 | 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.
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The one you’ve been waiting for!

SYNTHESIZED 2-METER
TRANSCEIVER!

$269%

With Standard
PTT Microphone

The new Heathkit 2-meter frequency-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
synthesized transceivers. It's the one
to buy and build for real 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. If 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
circuitry means you transmit and receive
with excellent audio quality too.

The receiver is hot! Sensitivity is an out-
standing 0.5 xV for 12 dB SINAD. An
8-pole IF crystal filter provides an
ideally shaped bandpass for excel-
lent adjacent channel rejection

and its superb selectivity charac-
istics make it the one to have for
crowded signal areas.

Prices & specifications
subject to change without notice

Heath Company, Dept. 122-24
Benton Harbor, Michigan 49022
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An B-pole IF crystal filter greatly re-
duces adjacent channel interference.

Zuro
Rat

147 MMz

162 MHz

147 MMz
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Actual spectrum analyzer pholos of the HW-2036
transmitter output operating at 147 MHz.

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!

The HW-2036 operates from its built-
in 12 VDC power supply, or you can use
the optional HWA-2036-3 AC power sup-
ply, and operate it from a fixed station.

The HW-2036 is our best 2-meter trans-
ceiver. Check it out for yourself and
you'll see it's the one to have for years
of reliable 2-meter communications.
Read more about the HW-2036 and all
the other superb Amateur radio prod-
ucts in new Heathkit catalog. Mail card
or send coupon today!

Heathkit Catalog
Send coupon today!

Heath Company, Dept. 122-24
Benton Harbor, Michigan 49022

Please send me my FREE Heathkit Catalog.

| am not on your mailing list.
Name.
Nearly 400 fun-to- Address
build, practical and
money-saving City. State
electronic kits!
Send coupon today! AM-340 Zip




loop antennas

A discussion of small
loop receiving antennas
and detalils 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 at 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
atternpt to expain the loop’s operation in the simplest
possible terms and will describe several practical loop
antennas which are suitable for amateur use.

18 december 1976

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 is 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 it
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.!

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



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. 1A, 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. 1B, 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
bandswitch, balun and tuning capacitor.

DIRECTION OF
S— WAVE MOTION — —

AMPLITUDE AND
PHASE OF wAVE

I~
7T

Eg * ZEROD Eps MAXIMUM Eg* MODERATE
(*E MAX COS 907 (+E MAX COS O%) (€ MAXCOS 30%)

fig. 1. Directivity 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. In (B) the currents are at maximum amplitude and
phase difference, producing maximum output voltage. In (C) the
current difference between loop halves is moderate, producing a
corresponding voltage difference 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 (E) and magnetic (H)
components of a wavefront imping-
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
voltage is minimum (see fig. 1 A).

E o ZERO
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nent generally predominates over the magnetic field.
Since the shielded loop is sensitive only to the magnetic
field, there's a noticable reduction in noise pickup as
compared to that of a vertical dipole. Providing the
desired signal is not arriving from the same direction as

Mo MAGNETIC COMPONENT
E » ELECTRIC COMPOMNENT

fig. 3. Unshielded loop antenna (A) and shielded loop
antenna (B). There is no difference in the radiation
patterns of the unshielded or shielded loop (C) if the
output is balanced ana 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-
ference level is also available due to the directivity of the
loop radiation pattern. Simply pointing the axis of the
loop in the direction of the noise will minimize the noise
pickup, while the desired signal still arrives from a
favorable angle on the directivity pattern.

In general, atmospheric noise is propagated as a radia-
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 /nduction field localized directly
around the receiving antenna.

The illustration of fig. 1 is greatly exaggerated. When
a loop 6% feet (2m) 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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out the loop of relatively equal amplitude and phase.
This condition will produce the figure-eight pattern
illustrated, but lengths in excess of this criteria will cause
some pattern distortion. Reference 4 states that loops as
large as 0.1 wavelength in diameter (0.314 wavelength

circumference) can be used without serious pattern
distortion. However, this reference is confined to
aperiodic loops, while reference 2 deals with loops that
are tuned, providing higher Q. The higher Q changes the
current and phase difference in the loop wire, resulting

The coaxial loop of fig. 4 as built by the author.




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

FIXED CAPACITOR

// SEE DETAIL &
/
/7, \GZZ 7777777 77777
/ FIXED CAPACITOR - COVERED BY
/ A PIECE OF 1/2° 125 mm) PVC
/ PLASTIC WATER PIPE SPACE
]'),( ALUMINUM SHIELD 172° To I
// (125 10 25 mm)
f/
/’ ,'L--,_,_ DETAIL &
I
| | If
| 20" OF PHELPS-DODGE 142° (125 mm)
| | S0-0MM COAX/AL CABLE CUT AT ToP
" CENTER COVERED BY PVC PIPE FOR
\ STRENGTH AND WEATHER PROOFING
I| lI \ /
\\ / /
I f
/ ;‘f
AR .
\ — NOTE MAKE A GDOD ELECTRICAL /MECHANICAL Ve,
\ \ CONNECTION BETWEEN THE ALUMINUM /s /
SHIELD AND THE METAL JUNCTION BOX Vad, ALUMINUM
N \__ p ? F,
N X i
e \ cu ? VINYL
DETAIL B

T TOROID, BIFILAR WOUND 4 | BALUN
MATCHED TO COAXIAL CABLE
CONNECTING RECEIVER

SEF DETAIL R —

fig. 4. Single-turn coaxial 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 the direct signal and cause appreciable deviation to the
made to compensate for this altered construction. true bearing of the signal source. The resultant voltage
Single-band designs would do well to follow the refer- induced into the loop will be the vector sum of the
enced design for maximum performance. amplitude and phase of the multiple sources. Since the
e amateur is not generally interested in obtaining accurate
effects of nearby re-radiation bearings of signal sources, such deviation is relatively
If there are metallic structures near the loop antenna unimportant. What is of prime importance is the ampli-
of ample conductivity and size, such as power lines, tude of the desired signal and, secondarily, the depth of
homes with electrical wiring, water and furnace air-
conditioning ducts and piping, as well as antennas, 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
specified in references 2 and 3 (0.08 wavelength).

frequency wavelength

(MHz) ({meters) maximum wire length
1.8 166.7 43" 7" (13.28m)
1.9 157.9 41’ a” (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 75.0 198" (6.00m)
7.0 42.9 11'3" (3.43m)
73 42.3 11'17 (3.38m)
7.2 41.7 10°117(3.33m)
7.3 41.1 10°9" (3.28m)
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the null available to reduce the strength of an interfering
signal.

If installed with the axis of the loop horizontal, only
signals from the horizon i.e., low angle or ground wave,
will produce the deep nulls shown. Signals from higher
vertical angles will not have their wave front parallel to

TOP INSULATOR

SECTION B-5

item description
1 corner insulator 2x2x1/16"
(51x51x1.5mm)
2 insulator spacer, 1Y2x1x1/16"
(38x25x1.5mm)
3 stiffeners, semi-hard aluminum,

2" (51mm) wide, 1/16" (1.5mm) thick

lated covering that will provide strength to this point of
the loop will be satisfactory, but it should also provide a
weatherproof seal to keep moisture out of the break.
Before placing the cover on the break, check for peak
performance on your desired portion of the band. | used
a grid dipper in the shack and tuned its signal in on the

SECTION C-C

NQTES:

I USE NYLON SCREWS, (/3" X 8-32
TO HOLD SIDES AND TROUGH TO
TOP INSULATOR (TAPPEQ).

2. NO GROUND ON CAPACITOR.
POSITION FOR LOW DISTRIBUTED
CAPACITY TO GROUND.

2
(51 mm]

R 2"
. (51 mm)
CAPTIVE J " L
SEE NOTE 2 NUTS (2) A{ 125 mm) %

/2"

TT~—BAKELITE SHAFT 72" (125 mm)
EXTENSION 012 5 mm)

r 2-1/16" -
152.5 mm)
SECTION D-D
4 stiffener, semi-hard aluminum,
2" (51mm) wide, 1/16" (1.5mm) thick
five-pole, double-throw rotary switch

insulator, junction box, 1%:x4x1/16"
(38x102x1.5mm)

fig. 5. Double-turn, square-loop antenna for 40, 80 and 160. Typical ioop 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 tilt 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 aimost
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 signails, particularly local ground waves or electrical noise,
while still maintaining reception of skywave signats. Editor
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receiver. | 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 focated 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 40.6¢cm 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



" connector, the grid dipper is used to get the resonant
frequency of the system near that required. (Caution:
The grid dipper will also show a dip at the resonant
length of the coaxial cable used.) Vary the number of
turns on the primary of the toroid and the fixed
paralleling capacitor until the loop shows peak pickup

ELECTRICAL

—-I I"—" (25 mm)

BREAK SHIELD
AND TAPE UP TIGHTLY

ATTACH DRAIN
WIRES TO W'
80X

TOROID

ALTERNATE COUPLING
NETWORK

.00

SEE
TABLE 3

L
L ,
6—0 TO RECEIVER
Ok
CIRCUIT USED iF A
VARI-CAP IS USED IN
Rec  PLACE OF THE 125 pF
VARIABLE CAPACITOR
TO RECEIVER
4 +12V REGULATED
25k
Vocd

| have substituted an alternate coupling network shown
in fig. 6 that provides slightly better pickup and higher
loaded Q. It has been incorporated in all loops shown in
figs. 4, 5 and 6. Table 3 lists the required components.

The Hula-Hoop was separated, and the twinlead
inserted. The loop is then spirally covered with folded

MECHANICAL

172" (12.5 mm) PVC PIPE
SUPPORT

172" (12.5 mm)
PVC FLEXIBLE
TUBING

INTERNAL
Ftomm) DoweL

WOOLCO OUTSIDE
JUNCTION BOX

il i-1/2" (38 mm)
i N PIPE OR

[l CONDUIT

3

TV ANTENNA
ROTATOR

fig. 6. The Hula-Hoop designed by W5DS. 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
loop where it is to be permanently mounted, with the
required length of coaxial cable to connect it to the
receiver, and inject a grid dipper signal into it. Plot the
S-meter reading for each frequency. Adjust the inductor
and capacitor until the bandpass is centered on the
desired frequency.

(two layers, 3-inches or 76mm wide) heavy-duty alumi-
num foil with a number-15 (1.5mm) aluminum drain
wire to provide connection for the foil shield. This was
then continuously taped with vinyl electrical tape for
weatherproofing. The aluminum wire is connected to the
junction box to provide a path to ground for currents
induced by the electric component of the wave.

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

frequency loop wire
) (MHz) size length
coaxial  ghz 8’3" (2.5m) 26' (7.9m)
cable s amMHz 63" (1.9m) 20’ (6.1m)
loop

1.8 MHz 36x36" (91x91cm) 48 (14.6m)

square 35 MHz 36x36" (91x91cm) 24’ (7.3m)
oo 7 5 MHz* 36x36" (91x91cm) 24’ (7.3m)

number toroid turns capacitor {pF)
of turns  primary secondary 'variable fixed
1 20/20 balun 0 500
1 10/10 balun 0 125
4 40 8 15-15 0
2 24 6 15-15 40
2 12 7 15-16 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. It was
suggested by Bob Edlund, W5DS, who has named it the
“Hula Hoop Loop’ due to the basic material used to
support the loop wires. A single-turn of TV twinlead is
used to provide a two-turn loop when series connnected.

| used a 10-foot (3-meter) length of % inch {12.5mm)
PVC tubing in place of the Hula-Hoop. This in turn is
supported by % inch (12.5mm) PVC water pipe and
fittings to form a Y-shaped support for the loop. A
Y%-inch (12.5mm) wooden dowel, boiled in beeswax, was
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inserted into the vertical member of the Y support,
terminating in the junction box to increase strength
against wind torque at this point. The coupling networks
shown will provide a good match between the loop and
the coaxial line to the receiver.

In an attempt to remotely tune the loop a voltage-

In all loop configurations and couplers | tested there
is a loss of about two S-units of signal pickup with
respect to the vertical radiator | use for transmitting on
40 and 80 meters. Some of the weaker signals are then
below the noise level of the receiver. A low-noise front-
end preamplifier/preselector, similar to that described

table 3. Components for the alternate coupling network shown in fig. 5.

approximate toroid
twinlead loop capacitance primary secondary
frequency length diameter (pF) type turns turns
1.8 MHz 20’ (6.1m)* 3'3" (99.1ecm) 150 T106-2 14 8
3.5 MHz 10" (3.0m) 3'3" (99.1cm) 110 T68-2 12 7
7.0 MHz 5 (1.5m) 1'7" (48.2cm) 75 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 rf 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 Q. With the coupling networks shown, the loaded Q
s 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 4:1 balun for the coaxial loop, mounted in the
Woolco junction box.
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recently in QST® 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 System’’® for receiving, | 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, it would
make a very poor transmitting radiator.

* Atmospheric noise is propagated entirely by the radiation field
s0 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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QRP transmitter

The amateur radio literature over the past several years
for 7-MHZ CW 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

& H : who have published their circuits and designs, thus
ThlS llttle rlg enabling others to experiment and build designs of
. gy e their own.
IS Stl" N The CW transmitter described here is not just another
low-power rig. It has some features that make it inter-
the |0W-power class, esting, very inexpensive to build and, using a twenty-

cent transistor in the final stage, it provides 20 to 30

1 H watts input, The CW note is a pure delight to hear. All

bUt It WI” make the transistors, which cost from twenty to fifty cents,
are easily obtainable from Poly Paks, Radio Shack, and

a blg d lffe rence many surplus radio parts dealers.
The transmitter can be duplicated easily as it contains
on the CrOWded no critical circuits. It is built on five pieces of perf
board, although etched PC boards would be the best
40_meter band 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, WA4AMTH, 9231 Caribbean
Boulevard, Miami, Florida 33189 and Dr. Si Marians,
WA4LPW, 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 IC voltage
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 Q5, 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

3.500- 7.000-
3 575MMHs TISOMH:
U BUFFER FINAL
. \3—200: .} ncvnn‘un | aariiricr || ORivER A PPl AR
102, 05,06 b on

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) is 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

[N T I I, L . LB L W e e i e 8 e e i (=

The completed QRP 7 MHz CW transmitter. Vfo 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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fig. 2. Vfo and frequency-doubler schematic. Circuit provides a stable, harmonic-free output to drive 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 1N914 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.

Buffer amplifier. In this stage we begin to get a lift in rf
output. Fig. 3 shows the circuit, which uses two
2N3053s in class B. The 2N3053 will easily dissipate the
power, provided it has a proper heatsink. The 12-volt
supply to the collector must be well bypassed, and
ferrite-bead chokes must be used on the collector leads.
This is the keyed stage: the 2N3053 emitters aren’t
grounded until the key is closed. The component values
shown in fig. 3 will permit this stage to function as a

120

L
-~
el

=

JufF

%B.ZK L3

3 BEADS

t50pF

47

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 2N30563 is
also used here, and it must be installed in a heatsink,
otherwise it 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,
however, we must think not only of having a 7-MHz
resonant output circuit but must obtain an output
impedance close to 50 ohms to match the antenna
feedpoint impedance.

The final amplifier (fig. 3) also operates in class C.
The input circuit to Q8’s base uses a tuned-T network,
and the collector output circuit uses a pi network so that
the amplifier output impedance will be near 50 ohms. Rf
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fig. 3. Buffer amplifier, driver, and final amplifier schematic. Note the use of toroid
coils for resonant circuits and liberal use of ferrite beads for decoupling.
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DRILL & TAP FOR 4-40(M3)si/4" SCREW TO
HOLD NO. 18 (1 Gmm) WIRE

I [‘ | “ ||[ ‘ [ | "@ 6-32 (M3/5)
|

~BETWEEN COLLECTOR
I AND EMITTER OF Q8

-\ fEvl 00IuF) - — 6-32(M3/5) NUT
ur—y (20 u
el o
- —

RFC4 @\5 EE: C 3

_@E{@ ; _[_ ® 5

FERRITE BEAD

-t

IuF uF
)
L

+i2 -“3“-9‘31.

STAND OFF
INSULATOR ~

-+— GROUND LUG

fig. 4. Construction details for the final amplifier. Sketch A
shows mounting of the 2N3919 in its heatsink; B shows under-
chassis wiring and parts location.

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. It'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 final amplifier. L8 is shown
wound on the toroid.

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

transmitter.

RFC 1 1 mH (not critical)

RFC 2 60 or 70 turns no. 28 (0.3mm) enamelled wire on
T50-2 toroid core (Amidon). Fill core with wire,

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 TE&8-2
toroid core (Amidon)

LO 40 turns no, 26 (0.4mm) enamelled wire close wound
an Yz in, (12.5mm) O.D. slug-tuned coil form

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

L2 3 turns no. 22 (0.6mm) enamelled wire over L1

L3 21 turns no. 28 (0.3mm) enamelled wire on T50-2
toroid core (Amidon)

L4 27 turns no. 28 (0.3mm) enamelled wire on T50-2
toroid form (Amidon), tapped 7 turns from plus end
of coll

LS5 3 turns no, 22 (0.6mm) enamelled wire over L4

L6 14 turns no, 22 (0.6mm) enamelled wire on T50-2
toroid core (Amidon)

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 (Amidon)

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 is a good buy, or if
you want to build one a description appears in reference
5. Another useful item is the absorption frequency
meter, also described in reference 5. A grid-dip meter is
needed to determine resonant frequencies of toroid coils
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and LC circuits. To save headaches later on, all toroid
LC circuits should be tested before wiring them into the
stages to ensure they are resonant and cover the proper
frequencies.

A dummy load capable of handling about 8 watts is
needed. It can be made by paratleling four 200-ohm,
2-watt resistors or some other combination of resistors

‘——-— 10 172" (27¢m) ————

12"
{i.4cm)

B

4 172"
(1{.4em}
o
@ (2.5¢m)
FRONY VIEW
DOUBLER
FINAL
AMPLIFIER
VFO
DRIVER
L—-FRONT PANEL
PLAN VIEW

A

=

7"{17.8¢

can in one or two more steps obtain an input of 25-30
volts at 700-850 or more mA. Thus at 30 volts at 850
mA you are putting 25.5 watts into the final transistor
and will obtain 8 or more watts output. You can calcu-
late your output power from E2/R by measuring the rf
voltage across the 50-ohm dummy load — pretty good
performance for a few inexpensive transistors.

0 1s2"
(27cm)

<

SIDE VIEW

m)

3 3/8"
(8.6cm)

FINAL AMPLIFIER

fig. 5. Dimensions and tayout 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, it should
be tested with respect to the preceding stage. When you
reach the last stage, be sure it 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 test
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
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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. If there is a high
swr, better antenna efficiency will be obtained with an
antenna tuner.
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FM —

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 stacke=~
array provides a narrow beamwidth for the discrim. .ai: gy
FM user. Wide impedance and gain bandwidins iniake the
DX-Array a natural choice for the serious FM'er. A verti-
cal polarization bracket, model DX-VPB, is required
(support boom and mast not supplied). Seek out new
horizons with DX-Array!

SSB/CW —

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!

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 phasing/tuning problems. EME
enthusiasts are setting new records — So can youl

Dave Olean, K1WHS, with his 160 Element

Dwyv Ol XTI e e et DX-ARRAY LEADS THE WAY!

144 MHz. 220 MHz. 432 MHz. .
Description: Model: Price: ~ Model:  Price:  Model:  Price: o IN STOCK WITH
20 Element 7=\ DISTRIBUTORS WORLDWIDE
DX-Array DX-120 $39.50 DX-220 $32.60 DX-420 $29.50 Wy
Frame & Harness i
(40E.) DXK-140 $62.50  DXK-240 $49.60  DXK-440 $36.50
Frame & Harmess
(B0 EL) DXK-180$100.00  DXK-280 $85.00  DXK-480 $70.00
1-152-ohmBalun  DX-1BN $10.95  DX-2BN $10.95  DX-4BN $10.95
Vert. Pol. Brack CORPORATION

(20 EL) DX-VPB $8.95 DX-VPB $895 DX-VPB $8.95 P.O. BOX 4680, MANCHESTER. N.H. 03108

More Details? CHECK—OFF Page 142 december 1976 31



mospower fet

as a
broadband 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 1-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

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 p/anar in construc-
tion, the Mospower fet is a four-layered vertical struc-
ture shown in fig. 1. This drawing compares, somewhat
oversimplified, the fundamental differences between
MQS, 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 is its inherent linear transfer characteristic. In
conventional mosfet (and jfet) devices this transfer
characteristic is closely identifiable to a square-law

By Ed Oxner, Siliconix, Inc., 2201 Laurelwood Road,
Santa Clara, California 95054

*Mospower is a trademark of Siliconix, Incorporated.
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fig. 1. Fundamental differences in enhancement-mode MOS structures.

response; that is, the drain current is proportional to the
square of the gate-to-source voltage. However, in the
VMOS structure the short channel causes the drain cur-
rent to be linearly proportional to the gate-to-source
voltage. Fig. 2 is a transfer characteristic which shows
this effect.

mospower vhf fet

The Siliconix VMP4 is packaged in the popular
flange-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 saturatc. 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.
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power amplifier shown schematically in fig. 4 and in the
photo of the finished amplifier. Unlike many claims for
broadband performance, this amplifier, by virtue of a
negative feedback circuit, performs with flat gain
response (0.5 dB) over its entire operational
bandwidth.
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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 amp.

Two interesting features are immediately apparent in
the circuit diagrams: first, the simple 4:1 transformer for
broadband input matching and, second, effectively no
matching circuit at the output. My philosophy is, “Why
use parts if theyre 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

= (Vee - Vslt)_z 1
o 2P
where R, = output impedance, V.. = drain supply
voltage, V,, = 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

R
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for the drain load impedance; for example
_(25 -3)?

o Y = 60.5 ohms

R

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 it wasn't so much a circuit trick
as a careful selection of component. | do not recom-
mend the use of a commercially available molded 0.15
uH feedback inductor — manufactured inductors appear
to exhibit too much distributed capacitance for this
application. | used 6 to 8 turns of no. 30 AWG
{0.25mm) enameled wire on a %-watt, 1-megohm resis-
tor. If you have an inductance bridge you can wind the
choke to 0.15 uH, 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
is 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 it
is absolutely necessary to mount the flange to a suitable
heatsink. The large one shown in the photo is an over-
design but it 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. | have found,
quite by accident, that generally speaking, values of
inductance /ess than 0.22 gH will hold up with currents
of 1.5 amp or less. Further proof of reliability in regard
to this construction is that | 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 smail-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
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fig. 4. Simplicity is the keynote in this broadband amplifier. L1
should not be a molded choke; see text for winding information.
T1 is 4 turns no. 22 AWG (0.6mm) twisted pair on an Indiana
General F625-9Q2 toroid core.

INPUT

with a properly matched input circuit. However, it
should be pointed out that this particular circuit using
the 4:1 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 1-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 1-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
Pimd (dB)

: (2

IP(dB)=P,,, (dB)+

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

Pins+20d8m(P,, *LIW)
‘—Pw‘om”'”’ouv = 17mw)

POWER GAIN(dB)

T T T T T T )

| ]
300

00 200
FREQUENCY (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, third-order intercept point for the Siliconix
VMP4 power fet. Vag s 26V, Ig is 0.4A, Intercept point was
referenced to 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 is that it is 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-

——— i ——— PEAK (PEP)
3a8
—_——— - —— = P AVERAGE
e T P SINGLE TONE

RELATIVE OQUTPUT POWER

F F
ail-r’ ' ? E';"u

fig. 7. Three common methods of rating IMD performance. The
most conservative uses a single-tone output as a 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 for using Mospower fets (VMP1) in single and parallel
configurations were given in the September, 1976, issue of ham
radio, page 10.

CRYSTAL FILTERS and DISCRIMINATORS

9.0 MHz FILTERS

2.5 kHz  SSB TX
2.4 kHz  SSB RX
2.

50 kHz  AM $48.¢

: kHz  NBFM ! Export
XF9-M 0.5 kHz CW : S
XF3-NB 0.5 kHz  CW : Inquiries

9.0 MHz CRYSTALS (Hc25/u) Invited
o mmiwe ome 8§
. F 4 s 3 5
9001.5 kHz  LSB ! Shipping
8999.0 kHz  BFO : $1.25
F-05 He25/u Socket .50
per filter

9.0 MHz DISCRIMINATORS

XD9-01 + 5 kHz RTTY
XDS9-02 + 10 kHz NBFM
XD9-03 *12 kHz NBFM

3.75 kHz AM
1

144 MHz SSB TRANSVERTER, MMt144

Use your HF Transceiver on the 144 MHz band with the addition of the
MMt144 linear Transverter. The MM1144 operates on all modes; SSB, CW,
AM, FM. It contains BOTH the linear transmit up-converter and the re-
ceive down-converter. An internal PIN diode T/R connects to your Trans-
ceiver T/R line. The MMt144 is FT101 and similar rig compatitle. Add
the J.Beam BXY/2M crossed Yagi's and operate horizontal, vertical or
circular polarization into the OSCAR satellite. (BXY/2M $39.95)
Write for free application note.

Specifications:

Output Power 10 W peak
Drive, 10 meters 15 W max
Receiver N.F. 3.0d8 max
Receiver gain

Bandwidth 4
Prime Power 12 vV D.C.
Price: $199.95
Shipping: $3.50

50 MHz FREQUENCY METER MMd 050
500 MHz DECADE PRE-SCALER MMd 500P

MMd 050 MMd 500P

Measure frequencies to 50 Extend your freq. meter to
Hz 500 MHz

6 digit digital display Sensitivity 200 mV RMS

High sensitivity 50 mV RMS Input impedance 50

Internal crystal reference Output TTL compatible

Price: $164.95 Price: $7

Power 12 V D.C. Size 415" x 245" x 14"
Send for free data sheet. Shipping $2.50 each

Send 26¢ (2 stamps) for full line catalogue 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: AIl Microwave Modules, J-Beam prices reduced, due to the
low exchange of the Pound!

Spectrum
International, Inc.
Post Office Box 1084
, Mass. 01742, USA
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N\, DC MILLIAMPERES

Simpaon

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 gA 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 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 is 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 3/32-inch (2.5mm) thick epoxy fiberglass board. The
assembly is attached directly to the rear of the meter by
the two meter terminals. | used Y%-inch (6.5mm) brass
eyelets equipped with solder lugs and spaced to match
the meter terminals. All other terminals are 1/8-inch
(13mm) brass eyelets, mounted in 1/8-inch (13mm)
holes drilled in the fiberglass board and rolled over with
the aid of a center punch and a hammer, Location of the

The question was, could a 0-1 mA meter, with the aid of By Norman J. Foot, WA9HUV, 293 East Madison
a dc amplifier, substitute for a 0-100 pA microammeter?  Avenue, Elmhurst, Illinois 60126
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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 zero-set 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
simple. First, with no signal at the input, adjust the

MPF 102

+12 vde
5 G

BoTTOM
VIEW
MPF D2

fig. 1. Schematic diagram of the meter amplifier circuit. All
resistors are Ya 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, it 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 uses 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 its reading with an rf 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

WAT T TER
LOW POWER £o.d8 Aot

DIRECTIONAL
TRANSMITTER COUPLER

* +2VOLTS MAXIMUM

METER

AMPLIFIER

O-1ma
{0=1 waTT)
7

fig. 2. Block diagram showing application of the dc meter ampli-
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).

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 is connected to the avc
line in a receiver, it can serve as an S-meter,

references

1. Norman J. Foot, WA9HUYV, “Fet Tone Keyer,” QST, Octo-
ber, 1969, page 103.

2. Motorola Semiconductor Handbook, 5th edition, Motorola
Semiconductor Corporation, Phoenix, Arizona, page 7-465,

ham radio
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ASCII-to-Morse

code translator

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

| 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

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 all
that since its unit with memory and keyboard should
cost about $120.

code conversion

The initial problem is changing the ASCII 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
ASCII 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 (110)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 is a dash. Even though the PROMs
can be programmed, | recommend they be purchased

sent out at some preselected speed. Not only is thisnice By Robert Morley and Dave Scharon, 2145 East
and easy for you, but the fellow on the other end Drive, St. Louis, Missouri 63131
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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. 1) 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 ASCIl keyboard by its equivalent key
except as follows:

key Morse
< end of message
> end of work
= wait
{ Jeither parentheses
key

This is done because all letters have the 6th bit of ASCII
data low and numbers and punctuation high. The 6th bit
is 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 8-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 US determines if a dash or dot is to be fired.
The dash or dot is formed by U7, a 74123 dual one-shot.
After the dash or dot is formed, the falling edge of the
NANDED Q 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, Ul 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 it 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 FIFO memories. The input and output are
completely asynchronous, which means that data may
be entered at any rate independent of the rate at which
data is being clocked out by the code generator. As the
data is clocked out of the FIFO memory, it is entered
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into the two PROMs consisting of U3 and U4. If the
keyboard has inverted ASCII, a 7404 ahead of U1 and
U2 can be used.

keying circuit

The Q outputs of U7, the dot-dash one-shot, are
NANDED through a discrete-component NAND gate
including Q10. This circuit also drives a high-voltage npn

will normally occur at the end of the last charcter and
the end of the H that the space sends, will equal seven
dots. This was done by eliminating the space time and
one wait time: much greater current is switched in
through Q12 and Q11 to the space and wait one-shots
while the H is being sent. This action eliminates the time
taken up by the three spaces and one wait, which very
nearly equals seven dots of time between words.

TO ASCO OUT OF
SOUTHWEST KETBOARD

* REMOVE CRZ IF CATHODE KEVIG 1S DESIRED X+ 43V IN FROM LM309K
BLOCK KEVING OF VISE VERSA ARV MRESULATED 19 EAROS

Q8 -HIGH VOLTAGE CATHODE KEYING TRANSISTOR.
Q9-HIGH VOLTAGE GRID KEYING TRANSISTOR (2N5401)

fig. 3. Component side of PC board.

transistor, Q8, for cathode keying and a pnp, Q9, 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 Q10, also
switches a sidetone oscillator made from a NE5S55, 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, Q5, Q6, 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 its time, plus the two wait dashes that

44 [ december 1976

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 is set up for a negative-going strobe into Q13'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 63131,



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 circuit 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 FIFOa 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 is 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

POWER

PLUS
PERFORMANCE

depend on
BLACK CAT®
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 JB 2000 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:

2 WAWASEE
ELECTRONICS

“HOME OF BLACK CAT® PRODUCTS"
Wawasee Electronics Co., Inc.
P.O. Box 36 e Syracuse, Indiana 46567
Phone: (219) 457-3191
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Wilson Electronics Corp.

FREQUENCY RANGE 220 - 225 MHz

* 6 Channel Operation
# Individual Trimmers on all TX/RX Crystals
= All Crystals Plug In
* 12 KHz Ceramic Filter
» 10.7 and 455 KC IF
* .3 Microvolt Sensitivity for 20 dB Quieting
= Weight: 1 1b. 14 oz. less Battery
= Battery Indicator
*Size: 87/ x13/4x27/8
* Switchable 1 & 2.5 Watts Output
® 12 vDC
# Current Drain: RX 14 MA, TX 500 MA
* Microswitch Mike Button
* Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405

INCLUDES

1.2202 SM
2. Flex Antenna
3. 223.50 Simplex Installed

XMAS SPECIAL

219"

X
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» & Channel Operation

* Individual Trimmers on all TX/RX Crystals

= All Crystals Plug In
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= .3 Microvolt Sensitivity for 20 dB Quieting
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®12vDC

# Current Drain: RX 14 MA, TX 500 MA

* Microswitch Mike Button

* Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405

INCLUDES

1. 4502 SM
2. Flex Antenna
3. 446.00 Simplex Installed

XMAS SPECIAL

5269%

ACCESSORY SPECIALS
Be1 BATTERY CHARSER $34.95

BP1 10 EA. AA GOULD
NICAD BATTERIES ... 14.85

BT1 EXTRA BATTERY
TRAY

LC1 LEATHER CASE
1402

LC2 LEATHER CASE

1405, 2202, 4502...... 12.95
SM1 SPEAKER MIKE FOR

EARLY MODEL 1402

9 PIN CONNECTOR....24.95
5M2 SPEAKER MIKE FOR

ALL NEW HAND HELDS

WITH ROUND & PIN

CONNECTOR ....... 24.95
TE-1 5UB-AUDIBLE TONE

ENCODER

INSTALLED ......... 34.95
TTP TOUCH-TONE PAD.... 49.95

INSTALLATION AT
TIME OF RADIO
PURCHASE .......... FREE
INSTALLATION AT
LATER DATE, ADD ... 15.00
XF-1 10.7 KC MONOLITHIC
XTAL FILTER . ...... 9.95
CRYSTALS
TXorRX
(Commaon Frequency
- T O 3.75%

BC-1 BATTERY CHARGER




“FACTORY NWA
DIRECT XMAS SPECIAL

ONLY” AWM

1402SM HAND HELD 1405SM HAND HELD
2.5 WATT ' 5 WATT
TRANSCEIVER ' TRANSCEIVER

144-148 MHz § 144-148 MHz

XMAS SPECIAL

XMAS SPECIAL

159"

*229"

FEATURES
1402 SM | 1405 SM

* 6 Channel = & Channel
Operation Operation

= Individual * Individual
Trimmers on all Trimmers an all
TX/RX Crystals TX/RX Crystals

= All Crystals Plug In * All Crystals Plug In SPECIAL

* 12 KHz Ceramic * 12 KHz Ceramic
Filter Filter ON EACH RADIO
10.7 IF d 455 = 10.7 and 455 =

- 103 1F an 1073 INCLUDES:

* .3 Microvolt Sen- . ,aanitcrc:vuI;DSErE -
sitivity for 20 dB sitivity for
Quieting Quieting ex Anteqna

« Weight: 1 Ib. 14 0z, | = Weight: 11b. 14 oz. 52/52 Simplex Xtal
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= 5-Meter/Battery = Battery Indicator
Indicator *Size: 87/8 x 1 3/4

. Sixze: 337;‘8 x17/8 x27/8
x27/ * Switchable 1 & 5 10 Da

= 2.5 Watts Minimum Watts Minimum 90 Y
Output @ 12 VDC Output ® 12 VDC Day Money Back
C t Drain RX # Current Drain: RX

Y I:rhTR Tx"sgo MA 14 MA TX 400 MA Warrantv Guarantee

* Microswitch Mike {iw) 800 MA(5W)
Button * Microswitch Mike

Shown With « High Impact Button Can be Modified
Optional Plastic Case 2 E:me:,,kf:ma for
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the ladder network

An analysis of

the ladder network
using the method of
“continued fractions”

If 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 it covers about 250 kHz to 2.6 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 aiso a bandpass,
lowpass, or highpass filter; an impedance matching net-
work; an attenuator; or a Jumped-constant transmission
line.

The input end of the ladder can be a series element to
which a constant voltage, E, is 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 the
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 Z)E—and the input impedance iséLé.

6 6

Of course these formulas are useful only when p4 and
qg have been expressed in terms of the various im-
pedances and admittances in the ladder. How this is

what is 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:

1

Yot ———
Z3+ !

21+

y4+._i__._1
Z5+
Yé

This expression is called a “simple continued frac-
tion’’ containing six quantities. Its 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 is
called g. If there had been only one element in the
ladder we would have p; =z, and g; = 1. If there had
been two elements we would have p, =z,y, + 1 and g,
= y,. But when there are quite a few elements, the
reduction to ps and gs would be very laborious were it
not for the fact that the theory of simple continued

AN
A

|

AVl
A

D54 L
+ b3
O S

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 covers about 250 kHz to
2.5 MHz frequency range.

fractions gives us a rule for building up from one p to
the next and from one g to the next. The rule is that
every new p is equal to the previous p multiplied by the
element having the same subscript as the new p, plus the
p which is two places behind the new p. Thus, p3 =p,z2;
+p; and pys =p3/4 + ps 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 gs starting
with the two gs given above. It is not difficult, merely
somewhat lengthy, to find the value of p, 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/x, where X is the capacitive reac-

done in a systematic manner requires quite a bit of By Walter van B. Roberts, K4EA, 6330 Manasota Key
explanation, but proofs will be omitted so that only = Road, Englewood, Florida 33533
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tance of one section of the tuning capacitor, then p,
works out to be

R? , R R3
<1_5x—2> +]<6—-x—“ ‘xTA>

From this it is evident that when R/X = \/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 » 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 gs
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

q

3 Y3 Y4 Yo €

il

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 13/8 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

1’;‘/5_R

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

INPUT TO SERIES ELEMENT
INPUT IMPEDANCE « Pn/Qn

SARTEIN
E v2 L, oo ek
| lj; Pl

The impedance fraction:

zy + ——-—1 — zaj -z
y2 * P 1 E T L]Lz Yn- li 2
’ . Lo

Its ps and gs are:

P1 T2y
P2 =y2 +1
p3 =23yp%4 tz3+zy

P4 =Y423Y221 t Y423+ Y421 +yp21 + 1

and so on
q;=1
92 =52
37235+ 1
Q4 =Y4%3Y2 Y4t Y2
and so on

INPUT TO SHUNT ELEMENT
INPUT ADMITTANCE *Pn/Gn

T L
B

T'—T]_
, y,L,_ |

The admittance fraction:

y1 +___.i_.._1
22+

y3+

Pn

1 y
zy4 +etc. l

Its ps and gs are the same as at left withz and y
interchanged:

sopy =yt
pr=23y1 11
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
first. Thus fig. 3 covers all 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.

Swan beam antennas are pre-
cision engineered to give you a
full 2000-watt P.E.P. rating.
They're designed for a VSWR of
1.5:1 or better at resonance. They'll
give you optimum gain and they're
built toug: and rugged to stand
up to some of the meanest
environments.

Don't lose it right where it all
comes together. Get 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 to us.

DON

TB-4HA TB-3HA

Heavy-duty, three-
working-element an-
tenna for 10, 15 and
20 meters..$189.95

Heavy-duty, four-
working-element an-
tenna for 10, 15 and
20 meters. $249.95

Light-weight, two-
working-element an-

tenna for 10, 15 and
20 meters. $129.95

MB-40H

S W

Heavy-duty, two-
working-element an-
tenna for 40

meters. $199.95

Ask about our 1040V trap vertical for 10 thru 40 meters with optional 75-meter add-on kit.

SWAN EE_AM A.NTEHNA SPECIFICATIONS. For 52-ohm coaxial feedlines
[ a /. 7 7 7 & 7 7
Ly [ fod /&
& ks -
&)

.

(& /8
/ /85 & kS
6_50" 54 Ibs

g

| TBAMA | 24'x15 23-1911a-sj_@mon 148 Ibs

m-sm} wx15 | 2827 | 18 IIDOmPE 1101bs. | asaft | a4 ibs
TB2A | 6515 [ 278 m-s-_] 80mph | 601bs | 18saft | 181bs
MB-4OH | 1575%15 | 304" [ 176 | 100mpn| B0Ibs | 25sqft | a0ibs

(Prices FOB Oceanside, CA)

Dealers throughout the world
or order direct from

Swan,
ELECTRONICS

A subsidiary of Cubic Corporation
305 Airport Road, Oceanside, CA 92054
(714) 757-7525
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There's only one power reading
in single sideband operation
that means anything: true
peak envelope power of your
voice modulated signal.

And that's exactly what our
precision WM-3000 peak/RMS
wattmeter gives you.

You get flat frequency re-
sponse from our new direc-

tional coupler that lets you
read forward or reflected
power from 3.5 to 30 MHz with
more accuracy than you'll ever
need. And you can read it on
200, 500, 1000 and 2000-watt
scales in RMS as well as peak at
the flip of a switch.

Get a Swan WM-3000 meter
today and find out what's hap-

pening with your single side-
band rig. Only $66.95. Use your
Swan credit card. Applications
at your dealer or write to us.

Swanw,
ELECTRONICS

A subsiciary of Cubic Corporation
305 Airport Road, Oceanside, CA 92054
(714) 757-7525

(Price FOB Oceanside, CA/

PEAK READING
WATTMETER

tells it like it is on SSB.

O Swamn

ELECTRONICS

WM-3000

PEAK READING WATT METE
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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 WAA4EPI 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
little 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 W1 AW
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 is that — they
frequently don’t work properly.

As | pointed out in my troubleshooting article in the
June issue, in most cases receiver troubleshooting is not
the terrible chore it is 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, | 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,

By Joseph J. Carr, K4IPV, 5440 South 8th
Road, Arlington, Virginia 22204
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Consider my own case. After ten years of apartment
living, my wife and | 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-60B belonging to a co-worker and
the purchase of a new receiver — until the prices made it
apparent that | 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. It only partially
worked, but the price was well below its apparent
market value. A decade and a half of improper storage
had taken its 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 is 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 is a good candidate for resurrection. If, on
the other hand, it does not work on any band, it is 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 it may have to
be repaired. But first, let it 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 | first inspected it, but the

fig. 1. The chassis of a reclaimed communications receiver, such
as this HQ-145X, may have several points with lethal potentials
— unplug the receiver before working on it. Examine the electro-
Iytic capacitors for bulges or a swollen appearance. Make sure
the variable capacitor plates are fully meshed before you begin
working.




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 capacitor 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 almost a
week, | 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 | feel
it's important to caution you that lethal voltages exist
on several points inside the receiver. Raw 117 Vac,
direct from the power mains, is 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 tobcm) 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 is 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 it} that the spray treat-
ment is insufficient. For switch wafers in that condition
| recommend an ordinary pencil eraser applied directly
to the contact surface. It 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 list and made a dent in
problem 1 and now | 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. | 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
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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 between two
contacts.
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fig. 4. Instability and oscillation results from dirt and corrosion
under the rotor ground springs and front main bearing. Clean
and relubricate. See text for precautions.

skin an amoeba. | 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 if you must, that popular concoction con-
sisting of a quart of Lestos/ 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-f/rf 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

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 MS-180 use it sparingly and
avoid hitting the capacitor plates if possible (it is). After
the bearing race is clean, re-lubricate it 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 all of the cleaning is done you may worry about
replacing components. Of course, if the radio does 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 all elctrolytic capacitors. If 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 syrup-like 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 is 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
goodbye.

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

fig. 5. 1-MHz crystal calibrator
using TTL logic. The regulator is
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fig. 6. Suggested power supply for the crystal calibrator using the
receiver's filament supply.

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

Examine all 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 all 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 is 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. | 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, | 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 | had acquired lacked a
crystal calibrator so one was added. Since | 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 | 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 all 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 is well earned.
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SMALL COMPUTER SYSTEMS » SOFTWARE » AMATEUR RADIO EQUIPMENT

1455-8 So. 1100 E Salt Lake City, Utah 84105 Phone 801-466-7911

One Of The Nations Largest
Full-Service Computer Stores

“WE TAKE THE
WSWW ouT oF THE MICRO

Over 1600 Square Feet Of Sales
And Service Faciliies

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

1. A CERTIFICATE GOOD FOR $2 ON YOUR NEXT
PURCHASE ..o muse s i i oy dessis

2. the COMPUTER HUDH EASY TO UNDERSTAND
CATALOG COVERING .

IMSAI

THE DIGITAL GROUP

POLYMORPHIC SYSTEMS

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
TECHNICAL DESIGN LABS

PROCESSOR TECHNOLOGY

ETC.

3. THE COMPUTER ROGM “EAsY GUIDE" TO HELP YOU
PICK THE RIGHT SYSTEM, PERIPHERALS, COMPONENTS,
AND SOFTWAREFOR ...ttt

THE BEGINNER

THE ADVANCED

THE EXPERT

THE SMALL BUSINESS

4. ACURRENTLISTING OF PRESENTLY AVAILABLE .......

SOFTWARE
PUBLICATIONS
PERIPHERALS

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

AT THE COMPUTER ROGM your WRITTEN QUESTIONS
ARE HAPPILY RECEIVED AND PROMPTLY ANSWERED ......

WE ALSO STOCK A COMPLETE
LINE OF AMATEUR RADIO EQUIPMENT

BANKAMERICARD ............ ..MASTERCHARGE
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From INFO-TECH's Advanced Technology
in Digital Electronic Systems:
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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.

Pricedatonly..................... $259.50

Model 10 Morse Keyboard

(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)

Pricediat only: . ...: cewiw vie cvsnn avis $239.50

INFO-TECH

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.

Pricedatonly..................... $324.95

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.

Pricedatonly..................... $324.95

e All systems include prepaid UPS delivery in continental USA

e Master Charge Welcome

e Send for Data Sheets on any of these products as well as the Model

66C ASCIlI Computer Terminal

INFO
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TEc H I"con PORATEI] Specializing in Digital Electronic Systems

20 Worthington Drive,

St. Louis, Missouri 63043 Phone: 314-576-5489

More Details? CHECK—OFF Page 142




We have the perfect mobile/portable
HF SSB Transceiver for you.

The Atlas 210x or 215x measures only
9v:” wide x 9v2" deep x only 3427 high, yet
the above photograph shows how easily the
Atlas transceiver I}i)ls 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 malter of seconds. All connections
are made automatically.

BUT DON'T LET THE SMALL SIZE FOOL
YOUu!

Even though the Atlas 210x and 215x trans-
ceivers are less than half the size and
weight of other HF transceivers, the Atlas
is truly a giant in performance,

200 WATTS POWER RATING!

This power level in a seven pound trans-
ceiver is incredible but true. Atlas trans-
ceivers give you all the talk power you need
to work the world barefoot. Signal reports
constantly reflect greal surprise at the sig-
nal strength in relation to the power rating.

FULL 5 BAND COVERAGE

The 210x covers 10-80 meters, while the
215x covers 15-160 meters. Adding the
Atlas Model 10x Crystal Oscillator provides
grealtly increased frequency coverage for
MARS and network operation.

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.

More Details? CHECK—OFF Page 142

Atlas- 2103

SOoLID

ALC O

DIAL SET MIC GAIN ®

Seven pounds of dynamite
measuring only 9% in. wide, 3%z in. high, 9% in. deep.

The Atlas 210x/215x

NO TRANSMITTER TUNING OR
LOADING CONTROLS

with Atlas’ total broadbanding. With your
Atlas you get instant QSY and band change.

MOST ADVANCED STATE OF THE ART
SOLID STATE DESIGN

not only accounts for its light weight, but
assures you years of top performance and
trouble free operating pleasure,

PLUG-IN CIRCUIT BOARDS
and modular design provides for ease of
servicing.

PHENOMENAL SELECTIVITY

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

EXCEPTIONAL IMMUNITY TO STRONG
SIGNAL OVERLOAD AND CROSS MOD-
ULATION. The exclusive front end design
in the receiver allows you to operate closer
in frequency lo strong neighboring signals
than you have ever experienced before. If
you have not yet operated an Atlas trans-
ceiver in a crowded band and compared it
with any other receiver or transceiver, you
have a real thrill coming.

417 Via Del Monte * Oceanside, CA 92054

ATLAS TRANSCEIVERS
Model 210x or 215x Transceiver. . . . . $679
With noise blanker installed $719

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

Includes Digital Dial .......... $299
Model DD6-B Digital Dialonly. . ... .. $229
10x Osc. lesscrystals . ............. $59
Matching Transformer MT-1 .. ... ... $27

Model VX-5M Self-contained VOX . . . . $55

NEW FROM ATLAS

DL 200 Dummy Load

200 watt intermittent or 60 watt

continuous power rating. Housed

ina compactonequartcan........... $9
Same Dummy Load as above, bul with
dual range Watlmeter reading 0 to 50, and
D020 WENE: - ol s w o ar i g $24

For complete details see your Atlas dealer,
or drop us a card and we'll mail you a bro-
chure with dealer list.

= ATTAS

"RADIO INC.

Phone (714) 433-1983

Special Customer Service Direct Line (714) 433-9591

Qb easons QQreetings from the gang at Atlas
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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, is 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, | wanted to
vary the filter center frequency and bandwidth inde-
pendently to suit my own preferences. In addition, an
article by WBAGW outlined the minimum criteria for the
filter bandwidth and center frequency as a function of
code speed.? Although several articles have described the
design and construction of CW filters, | decided to

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.

basic design

Although W7EIJ2 and WA1JSM3 have presented the
design steps for such a filter, it is 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, it 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,, at the center frequency;
and Q, so that

o)

Rs =7 (1)
_ Rj

Ry =74, (2)

R2=.__R...1_;Rj—_

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

Af=fu-fL (4)
where

fi, = frequency of the upper -3 dB point
1. = frequency of the lower -3 dB point

*MFJ Enterprises, P.O. Box 494, Mississippi State, Mississippi By Howard M. qulir), K3NEZ, 2 Colony Boulevard,
39762 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 Hz centered on 750 Hz.

fig. 2. A single-stage, 2-pole bandpass filter section. The calcula-
tions of component values for changing filter center frequency
and bandwidth are based on this circuit.

The center frequency, in terms of f, and f; , is thus

fo = thfL {5)
and = Ji)_
Q I;
- (6)
fo - 1L

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 vaiue 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.

modification 1
From egs. 1 through 3, it can be shown that the

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

o' =1, /ﬁ—j

(7)

Therefore, by using a dual-element potentiometer with
series resistors, each combination being equal to R2’, it
is then possible to smoothly vary the filter center fre-
quency with two fixed bandwidths using the CWF-3
model. With the components shown in fig. 4, the center
frequency could be varied from 280 to 1590 Hz with
only a 1% variation in either A, or Q. If the CWF-2 unit
is used, a quad-element potentiometer is required for the
three selectable bandwidths.

modification 2

If it’s desired to smoothly vary the filters bandwidth
without varying center frequency, the feedback circuit
of fig. 5, as suggested by MFJ, can be used with either
unit. Only the first stage (180-Hz bandwidth) is held
intact while rewiring one of the other op-amp sections.
With the component values shown, it was possible to
vary the bandwidth from 75 to 150 Hz at the 750-Hz
center frequency. Consequently, the filter Q changed
from 5 to 10.

modification 3

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

fig. 3. Alternative form of the basic filter stage for use with a
single-polarity power supply.
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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 Cookbook,* ordinary multiple-element
potentiometers, particularly the snap-together types,

1.8M ,omJ_ 1eM

oF 7
+v F +v
d
~ 001
ar saox | o HOHz
b ) ouT
p 4.7¢
o]
180 Hz
ouT
100k
center FREQ. 079N

fig. 4. Schematic of the variable center frequency filter with
fixed bandwidth. A variation between 280-1590 Hz of center
frequency is possible with the two 100-k pots.

have problems. The first is that the resistance behavior is
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 is also a problem

INPUT O—9
fig. 6. The CWF-2 filter incorporating
modifications to permit the greatest
degree of flexibility. Circuit features
either fixed bandwidths of 180 and 110
Hz or optional variable bandwidth with
adjustable center frequency.

3.3M
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}e—— 180Hz SECTION ——]

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 75-150 Hz at the 750-Hz center frequency. Filter
Q is thus changed from § to 10.

with most integrated-circuit keyers.5 If a linear taper pot
is used, the center frequency will change drastically at
ane end with very little pat rotation. A reverse-log taper
should be used for best results; however, multiple-
element reverse-log types are both hard to find and
expensive.
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ifthe 4-BTV'
weighs 39%more...

whatdoothers .~
leqve out ) s

@usfaE® 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 2
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.

}—

/)

e Lowest SWR—PLUS! without damage to the aluminum tubing. ,i
s Bandwidth at its broadest! SWR 1.6to 1 or ¢ Guaranteed to be easiest assembly of any

better at band edges. multi-band vertical.

e Hustler exclusive trap covers “Spritz" extruded  » Antenna has %"-24 stud at top to accept RM-75 i
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!
¢ 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".
: e Ground mount with or without radials; roof
» Stainless steel clamps permitting adjustment mount with radials.

ong setting for"total band coverage!

40 THROUGH 10 METERS

HUSTLER ANTENNA PROD-
UCTS—for sixteen years—original
designs—created and manufactured
by American ingenuity, labor and

o b B A MODEL ¢
Hustler designs are patented under 4‘BTV
one or more of the following B . = 15 POUNDS
assigned to New Tronics Covor  Available from all distributors
B N0 =ef70LE,, SSNEE who recognize the best!
35 L
15800 commerce park drive,

new'tronics COfpoerion brook park, ohio 44142

Exporter: Roburn Agencies, 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 8560 Hz. In addition to more mutual
interference with CW stations, performance with regard
to signal-to-noise ratio (s/n) 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 signat-to-noise performance can be shown by
using the following formula:

S = D .C /B (1)
" 1.73f N Zf

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, K6SR, 14851 Devon-
shire Avenue, Tustin, California 92680
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B = frequency band preceding the limiter {it is
assumed that a bandpass filter is 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=250Hz

f=28 Hz

D =85 Hz (total frequency shift is 170 Hz)
Then s/n = 31.2 dB (when C/N is 10 dB).

Threshold in wideband fm systems is considered to
exist when C/N 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 11 or
12 dB more than necessary for satisfactory performance.

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

B=850Hz
f=28Hz
D =425 Hz (850 Hz total shift)

The s/n = 50.2 dB (when C/N is 10 dB). This value of s/n
is far higher than necessary, and it decreases fast as C/N
drops below 10 dB. Since N is 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.1:2
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
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DON'T BROADCAST
THE FACT THAT YOU'VE GOT
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
effective because we've been making 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 Quality. At your
Antenna Specialists Dealer.

*When used with corresponding antenna coupler,

the antenna specialists co.
amember of The Allen Group Inc.
12435 Euchd Avenue, Cleveland, Ohio 44106

& [rpes ol Cluskity Export 2200 Shames Drive, Westbury, L1 New York 11590
Canada' A C Simmonds & Sons, Lid

\5\3
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SOTA

MODIL §0 3340 MM:

New!

SOTA

“STATE - OF - THE - ART"

SSB

TRANSCEIVERS

MOBILE MONOBANDERS

MODEL 160 1.8 — 2.0 MHz. LSB
MODEL 80 3.5 - 4.0 MHz, LSB
MODEL 40 7.0 — 7.3 MHz. LSB
MODEL 20 14.0 — 14.35 MHz. uSB

COMPLETELY SOLID STATE e Mosfet mixers for
excellent I.M. and cross modulation performance. J-Fet
oscillators for stability. 1.C.'s used in digital frequency
counter, balanced modulator, receiver |.F. amplifier, and
audio output for functional simplicity. No relays.
DIGITAL DIAL ® Frequency can be read at a glance.
0.3 inch L.E.D. displays are easily visible. Frequency
counter offers 100 Hz. accuracy.

SPEECH COMPRESSOR e 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 e P.E.P. or C.W. 50 watts output
(minimum).

BROADBAND OUTPUT e |[nfinite VSWR protection.
Multiple pi-section low-pass filter for minimum spurious
output.

RECEIVER FRONT END DESIGN e AGC controlled
pin diode R.F. attenuator for low distortion large signal
handling capabilities.  Triple tuned preselector offers
superior R.F. selectivity.

QUALITY CONSTRUCTION e Utilizing glass epoxy P.C.
boards and commercial grade components. All electrical
connections soldered for reliability. 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 e 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.
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PRESELECT

$395°°

MADE IN U.S.A.

SPECIFICATIONS

GENERAL

MODES: 5.5.B. and C.W. with Sidetone

POWER REQUIREMENTS: 12.14 volts D.C. neg
ative ground only. 12 amps maximum. Reverse
polarity protection

WEIGHT: 5.4 Ibs

RECEIVER

SENSITIVITY: Less than 0.5 microvolt for 15 db
signal plus-noise/noise ratio

SELECTIVITY: 2.1 KHz @ 6 db., 3.8 KHz @ 60

b,
IMAGE REJECTION: Better than 60 db
AUDIO OUTPUT: 2 Watts at less than 5% distortion
into 4 ohm load
TRANSMITTER
POWER INPUT: 100 wartts P.E.P. or C.W., nominal
POWER QUTPUT: 50 Watts P.E.P. or CW., mini
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: —30db or better
AUDIO RESPONSE: 400 to 2,500 Hz, + 2 db,
MIC INPUT: High impedance dynamic or crystal
microphone
EXTERNAL AMPLIFIER CONTROL Open col
lector 10 100 yolts @ 1 amp., maximum
OPTIONAL ACCESSORIES:
MODEL MMB-1
Plug-in mobile mounting bracket making all connec
tions 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 builtin speaker
Supplies 13.8 VDC regulated at 12 amps. maximum
110/220 VAC, 50.60 Hz. Price $125.00
ORDERING INFORMATION:
All Prices F.O.B factory plus shipping. California
residents add 6% sales tax. To order now, send a
deposit ($25.00 minimum) to secure a delivery posi
uon. Fully refundable at any time. Payment in full
required prior 1o shipment

SOTA

Industries

308 ENCINAL STREET
SANTA CRUZ, CA. 95060
TELEPHONE: (408) 426-8161

More Details? CHECK—OFF Page 142

SIZE: 3% x7x8%

Ban l.ulmunn.




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 binary (NRZ).
This is not an FSK or Home type recorder.
No voice capability. No Modem. Runs at
2400 baud or less Asynchronous and 4800
baud Synchronous. Runs at 3.1"/sec. Speed
mechanically regulated = .5% or better.

. 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.

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

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

. 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.

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

. 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.
Four foot, seven conductor remoting cable
provided.

. Warrantee: 90 days. All units tested at 300
and 2400 baud before shipment. Test cas-
sette with 8080 software program included.

NATIONAL MULTIPLEX CORPORATION

3474 Rand Avenue, Box 288
South Plainfield, New Jersey 07080
SHIP TO:

CARD NO.
EXPIRATION DATE

Mailing Label — PRINT

More Details? CHECK—OFF Page 142

201-561-3600

$14995

Also available — MODEL CC7A with variable
motor speed which is 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

NEW — 80801/0 BOARD with ROM

Permanent Relief from “Bootstrap Chafing"”

This is our new “turnkey” board. Turn on your
Altair or Imsai 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
is a fully software controlled Load and Dump at
the touch of a key. Even loads MITS 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. #2SI0 (R)

Kit form $140.00
Fully assembled and tested $170.00

Fill out form and send check or money

Data Recorder CC-7 @ $149.95

Data Recorder CC-7A @ $169.95

Please enclose $2.00 Shipping & Handling

on each Recorder or 1/0 Board.

Operating & Technical Manual
(Schematics) Includes Software
& Hookups for 8080, 6800, and
1/0. $2.00 ==
Raa it BiART
m =

N. J. Residents add
59 Sales Tax
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MICROPROCESSORS

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 it was interrupted.l This specific use of
interrupt is consistent with the general meaning of the
term: to stop a process in such a way that it can be
resumed.

A given computer will typically communicate with a
variety of external 1/OQ “‘devices.” If a minicomputer is
used, it may communicate with a teletype or alpha-
numeric keyboard, a CRT display, a printer, a floppy
disk, and perhaps one or more laboratory instruments. |f
it is a microcomputer, it 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 1/0 devices,?
microcomputers can operate in two general modes,
polled and interrupt. Polling is the periodic interrogation
of each 1/0 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, it simply exchanges digital information
with the device in a manner that is prescribed by soft-
ware in a subprogram or subroutine called a software
driver.

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
Institute and State University, Blacksburg, Virginia. Mr.
Jonathan Titus is President of Tychon Inc., Blacksburg, Virginia.
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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
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 1/O device. Most common 1/0O
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 it is doing several things simultaneously,
this is only an illusion since it can manipulate data much
faster than most 1/O devices can respond to changes in
data. A single computer can perform only one task ata
time.

In interrupt operation, the microcomputer juggles the
demands of the external 1/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
to any frequency in the system to which it is
connected.3 The use of asynchronous devices is the rule
rather than the exception.

There can exist priority in interrupt operation. All
1/0 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 its 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 it 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-
niques are the single-line interrupt, the multilevel
interrupt, and the vectored interrupt (fig. 1}). In the
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tig. 1. Schematic diagram of three different interrupt techniques,
the polled interupt (top), multilevel interrupt (middie), 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 is received, all of the
interrupt devices are polled to determine which one
caused the interrupt. It 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 1/O device flag. The microcomputer
does not need to poll the devices to determine which
one caused the interrupt. This is done internally within
the microprocessor chip. Depending upon the nature of
the microprocessor chip, this can be a very fast interrupt
technique, but it is 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 © 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 ASCIl numbers that are entered via a
UAR/T chip? that is connected to a Teletype operated
at 110 Baud, or ten ASCIl numbers per second. The
exchange of data between the microcomputer and the
UAR/T can be performed in 20 to 30 microseconds,
which leaves 99.97 ms left for the microcomputer to do
other things. With the Intel 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 its attention to
servicing the interrupting teletype. The less attractive
alternatives are for the microcomputer to either poll the
UAR/T or else to wait for a change of state of the
UAR/T 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 ‘which the conver-
sions are clocked by an external clock at repetitive time
intervals,

references
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Electronics Marketing Services, Westbury, New York 11590.

2. D. G. Larsen, P. R. Rony, and J. A. Titus, “What is a
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1976, page 50.

3. R. F. Graf, Modern Dictionary of Electronics, Howard W.
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mitter (UAR/T)}, and How it Works,” ham radio, February,
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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 Agency, Box
2000, Peoria, lllinois 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
information. The gap? That range of
radio frequencies extending from the
bottom of the broadcast band down to
about 10 kHz — nearly audio!
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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 “LFers,” 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 Medium-
Frequency Scrapbook not only bridges
that gap, but tends to fill it with circuits
for practical receivers, transmitters, con-
verters, antennas, and neat little 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

EP ¥

Hildreth Engineering Company
announces its new Binaural Synthesizer,
a device for producing a stereo audio
output from a monaural audio input.

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
450 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.

Additional information may be
obtained by writing to 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
a modern, utilitarian appearance. The
DM-C is 6.75 inches (17.2cm) long, 7.5
inches (19cm) wide and 3.25 inches
(8.3cm) high with a nominal wall thick-



Introducing the 2-meter hand-held
that gives you high performance.
Without high cost.

« 1976 Hy-Gain

‘Registered Trade-mark of AT&T

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

OFF ON
VoL . sa CH:AN‘IEL

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 1st and
2nd mixers. They make
the 3806 virtually immune
to out-of-band signals.
Intermodulation distortion.
And cross-modulation.

So you get truly incredible

dynamic range. For superb
adjacent channel rejection,
the 1st 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 mic 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-Tone"* 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 lot.
Available locally through
your Hy-Gain dealer. See
it and our more than 300
other fine products soon.

We keep people talking.
Hy-Gain Electronics Corporation 8601 Northeast Highway Six; Lincoln, NE 68505
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— ne"“mobile
clock kit
$25.95

6 Digit .33"” LED — 12 or 24 Hour

Here's a completely self-contained handsome digital clock for any 12 volt dc
application. Small size (4%"'%x2"x2") and rugged extruded aluminum case makes this
clock ideal for mobile usage. Unique features such as ceramic resonator .01% accuracy,
Polaroid lens filter and display blanking contribute to the value of this kit.

Colors available: Black, Gold, Silver, Bronze, Blue (specify)

110 Volt Version (uses BOHzline) .. ... ....c.cviiiiirnnnnnansanonnnnnnn $22.95
110 Volt Alarm (TZHR only) . .o vt i it ittt i s nan s a s asnnann $24.95
Timebase only (usewithanyclock) . ....... ..o inieniiinsnsnnnnssnns $4.95

FM WIRELESS MIKE KIT LED BLINKY KIT SIREN KIT

Transmit up to 300° to
any FM broadcast radio.
Sensitive mic. input re-
quires crystal, ceramic or
dynamic mike. Runs on 3
to 9V. Small one inch

A great attention getter
which alternately flashes
2 Jumbo LEDs. Use for
name badges, buttons, or
warning type panel lights.
Runs on 3 to 9 volts.

Produces police-type wail
of siren at toy volume.
Runs speaker from 3-45
Ohms to 200 mW output.
Requires power source of
3 to 6 volts. A neat toy

square size. Complete Kit $2.95 for the kids,

Complete Kit $295 Complete Kit $2.95
600 MHz POWER SUPPLY KIT #15V,+5V
PRESCALER A complete bench supply! Dual tracking

regulator provides adjustable *6 to 15
Volts at 100 mA, while a stable 3
of your counter to terminal regulator produces 5 V at 1
600 MHz. Works Amp. Novel 2 transformer design per-
with most any counter. Completely mits 110/220 V operation. Complete
assembled and tested. Choice of ~10 or with all parts except case and cord.

=100, specify with order. $59.95 PS-3 Power Supply Kit $14.95

Extend the range

TRANSFORMER SALE 5 VOLT REGULATORS

LINE CORD TYPE Both feature: 7 to 30 V input range,
12V ac 175 mA thermal shutdown and short circuit pro-
short cord (6-107) . . . 99¢ tection.

long cord (72") .. ...$1.69 7805/340-5 ..... 98¢

1Amp T0220 | M1.309K....$1.19
1 Amp TO-3

PC LUG MOUNT 10V, 400mA
ideal for home brew clocks $1.49

741 OP-AMP SPECIAL 10 for $2.00
Take advantage of a special one time deal on factory prime mini-dip op-amps. These
were house numbered for Xerox Corp., but also have the 741 number printed on them.
This is the LOWEST price in the USA!

DECADE ® 7490A ® CURRENT LIMIT RESISTORS
COUNTER $2.95 7475 ® 43" LED READOUT LM-567 decoder . .. $1.75
PARTS KIT ®7447 ®HOOK-UP INSTRUCTIONS LMEBBEPLL: vz 75
MC-1458 ........... 75
FERRITE BEADS with infoandspecs .. ........ 15/$1.00 | 7490A ........ovnnn 59
GholeBalunbeads . ........coiuinnnunninainn 5/8V.00 | 7847 . o e 85
. i L o S o 3.50
SLIDEPOT-10K Lineartaper ........convreoss 4/%1.00 MC4024VCO .. . 195
1000 uF 15V FILTERCAP . ................. 5/%1.00
L] [] (]
0 |
B A R b10
) O H H L) 4 )

===
master charge BANaAN KiCAAD
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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 065609, or Box 7809, San
Francisco, California 94110, 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 53058 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
TACAN/DME 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
5300B 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-
fier. 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 5305B is $900, the Model 53008
mainframe is $460, and the Model
10855A Preamp is $225. Delivery for
any of these units is 30 days.

For additional information contact
Inquiries Manager, Hewlett-Packard
Company, 1501 Page Mill Road, Palo
Alto, California 94304; telephone (415)
493-1501, or use check-off on page 142.

More Details? CHECK—OFF Page 142
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TS=-700A

Discover
Kenwood's TS-700A offers the ultimate promise
the luxury of 2-meters. .. more channels, more versatility,

Of 4 MHZ tunable VFO, SSB-CW. .. and Kenwood quality.

Operates all modes: SSB (upper & lower), FM, AM and
SCSSSSSSSSSSS= - CW = Completely solid state circuitry provides stable,
. long lasting, trouble-free operation  AC and DC
voL-&-sau @xanwooo o o capability (operate from your car, boat, or as a base
x5 Ze e T station through its built-in power supply) * 4 MHz
ol H band coverage (144 to 148 MHz) * Automatically
switches transmit frequency 600 KHz for repeater
operation. Simply dial in your receive frequency
and the radio does the rest...simplex repeater
reverse ®* Or accomplish the same by plugging a
single crystal into one of the 11 crystal positions for
your favorite channel ® Transmit/Receive capability
on 44 channels with 11 crystals.

BER
\LABLE \N pECEM
TR-7A00A .

KENWOOD'S EXCITING NEW 2-METER MOBILE TRANSCEIVER »
All solid state » Synthesized phase lock loop (PLL) = Power output: 25
or 10 watts (high or low selectable) = 6 digit LED frequency dislay ®
Full coverage 144-148 MHz, 800 channels in 5 KHz steps ® 600 KHz
repeater offset ®* Continuous tone-coded squelch (CTCS) for transmit
and receive or transmit only with tone elements optional * Tone burst
(tone elements optional) * Kenwood dependability and value built in.

/
TR=2200A y '
Kenwood's high performance postable 2-meter FM transceiver . . . com-
pletely transistorized, rugged and compact. 12 channel capacity * Tele-
scoping removable antenna ® External 12 VDC or internal ni-cad batteries
= 146-148 MHz frequency céverage * 6 channels supplied * Battery A sl
saving "'light off’ position * Hi-Lo power switch (2 watts-400mW).

TR-7200A
Kenwood's superb 2-meter FM mobile transceiver. Designed
to withstand the most severe punishment while providing con-
sistently excellent performance. Packed with features like the
PRIORITY function . . . Put your favorite crystals in channel 7,
and the 7200A switches there with the push of a button. ..
no matter what channel you are on. 146-148 MHz coverage,
22 channels, 6 supplied. Completely solid state.

The perfect companion to the TR-7200A is the PS-5 AC/DC power

supply. Together they provide an efficient and handsome base station.
Complete with a digital clock and automatic time control feature built in.
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Kenwood'’s well deserved reputation for fine craftsman-
ship and superb performance has never been more evi-
dent than in the TS-820. As a result of a host of innov-
ative features being brought together, the 820 offers a
degree of versatility, performance and pleasure second
to none.

R N |

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

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

VFO- 820
The VFO-820 is a solid state remote VFO designed exclusively for
use with the Kenwood TS-820 Pacesetter. The VFO-820 has its
own RIT circuit and control switch. It is fully compatible with the
optional digital display in the TS-820. The perfect extra to any
Pacesetter station.

DIGITAL HOLD = A single pushbutton
switch offers the operator unprece-
dented viultilitr'..ﬂu digital hold
circuit will lock the counter and dis-
play at any frequency, but will aliow
the VFO to tune normally. Ever
wanted to return to a certain spot
on the band and forgotten the fre-
quency? That won't hIIrOI'I again
with the new digital hold feature on
the Kenwood 820.

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

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

IF SHIFT * The IF SHIFT control var-
ies the IF passband without changing
the receive frequency. This **IF shift”’
control is located on the front panel
and provides excellent unwanted sig-
nal reject control or “pass band tun-
ing.”” The 820 moves the signal across
the IF pass band not the pass band
across the signal.

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

VOX = A voice-activated mier?hou

circuit is built into the TS-820 with

VOX GAIN, ANTIVOX, and VOX DE-

LAY controls placed on the front

ip‘.nol for convenient adjustment any
me.
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160 METERS e Full band coverage

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

RF NEGATIVE FEEDBACK = The lin-
earity of the TS-820's final amplifier
stage is now one of the best on the
air. Third order intermodulation prod-
ucts are 35 db or ter below the

output I. RF tive Feedback
from the PA plate circuit to the driver
a degree

20 is conservat

DC, 200 W PEP. Tubes run cool with
the aid of a noiseless fan (standard)
mounted on the rear panel. The above
tube and power combination mini-
mizes the possibilities of TVI and
helps to maintain the Kenwood rep-
utation for excellent audio quality.

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

DRS DIAL * Includes the same satin-
smooth planetary drive found on
other fine Kenwood models plus s:o-
cial, high-precision gears to add a
new ‘‘monoscale’’ feature for easier
mvsu.ncy readout. LSB, USB, and
CW operating frequencies can be
accurately read from the same pointer.

HEATER SWITCH s« The filaments of
the three vacuum tubes may be turned
off duging periods of "‘receive only"’.

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

HIGH STABILITY VFO » The VFO,
heart of any SSB transceiver, is an
exclusive Kenwood design

technology.
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the TS-520

Why wait any longer for a rig that offers top performance. depend-
ability and versatility . . . 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 1s evident throughout . . . in its engineering
concepts as well as its construction and styling craftsmanship
that 1s a Kenwood hallmark

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

ﬂ aceessones
%5;57//(/(/ o inerease

e //MJ////%/Y (f////w?
TS-520

sSP-520

T,
; - The SP-520 is an external speaker designed for use
with the Kenwood TS-520. The SP-520 can be used
o = in place of the tranceiver’s built-in speaker for better
W RENWODD erwate v

readability. The speaker’s cabinet matches the TS-520
front panel to provide a clean looking integrated station.

VFO-520

The VFO-520 is a solid state remote VFO designed to
match the TS-520 perfectly. It allows VFO controlled
cross channel operation when connected to the trans-
ceiver. A built-in RIT circuit, with an LED indicator,
permits receiver incremental tuning.

TV-502

The TV-5602 transverter puts you on 2-meters the easy
way. Simply plug it in and you're on the air. Operates
in the 144.0-145.7 MHz frequency range with a 145.0-
146.0 MHz option. The TV-502 is completely compat-
ible with the TS-520 and the TS-820.
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KENWOOD’S

Jhe newest
and beot

in world (igtening
KENWOOD’'S
Dependable operation, superior

specifications and excellent features
make the R-300 an unexcelled value

Kenwood developed the T-599D transmitter and R-599D.receiver for the most for the shortwave listener. It offers
discriminating amateur. full band coverage with a frequency
The R-599D is the most complete receiver ever offered. It is entirely solid-state, range of 170 KHz to 30.0 MHz »
superbly reliable and compact. It covers the full amateur band. 10 through Receives AM, SSB and CW * Features

160 meters, CW, LSB, USB, AM and FM. large, easy to read drum dials with
The T-599D is solid-state with the exception of only three tubes, has built-in fast smooth dial action « Band spread
power supply and full metering. It operates CW, LSB, USB and AM and, of is calibrated for the 10 foreign broad-
course, 1s a perfect match to the R-599D receiver. et ba‘nd.s, essily tuned f""h the use
If you have never considered the advantages of operating a receiver/transmitter :’ : I::::':i;nn:gg ::H.z‘::l.'h;::r i
combination . . . maybe you should. Because of the larger number of controls p:u:er supplylsyst:‘rrl\ {AC/Batt:rioa/
and due_ﬂ VFOs the combination offers flexibility impossible to duplicate with a External DC). . . take it anyplace *
transceiver. Automatically switches to battery
Compare the specs of the R-599D and the T-599D with any other brand. power in the event of AC power failure.
Remember, the R-599D is all solid state (and includes four filters). Your choice
will obviously be the Kenwood.

HS-4 MC-50

The Kenwood HS-4 headphone set adds The MC-50 dynamic microphone has

versatility to any Kenwood station, For been designed expressly for amateur

v« . extended periods of wear, the HS-4 is radio operation as a splendid addition to
\ ) comfortably padded and is completely any Kenwood shack. Complete with PTT
4 j=— w=adjustable. The frequency response of the and LOCK switches, and a microphone

s_-;/ ; HS-4 is tailored specifically for amateur plug for instant hook-up to any Kenwood
- communication use. (300 to 3000 Hz, rig. Easily converted to high or low

8 ohms). impedance. (600 or 50k ohm).

mio kenwooo communicarions e () KIENIVVOOD

oo frrcesetter i amateur radio



SAVE UP TO SO%
ON PARTS.

Hobbyist or professional, there
are probably a lot of circuits you
build just for the fun of it. And a lot
youd like to build. but never get
around to.

One reason is the cost of parts
Parts you buy for one project, but
can'tre-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-Board" Solderless
Breadboards

Now, assembling, testing and
modifying circuits is as easy as
pushing in—or pulling out—a lead
IC’s, LED's, transistors, resistors,
capacitors . . .virtually every kind of
component . ..connect and inter-

connectinstantly via long-life, nickel-

silver contacts. No special patch

NO. OF

14PINDIP SUGG
MODEL TIE-POINTS CAPACITY LIST *

OTHER
FEATURES

PB-6

PB-100

PB- 1N

PB-102

PB-103

PB-104

PB-203

PB-203A

630

160

940

1240

2250

3060

2250

2260

G

10

10

12

24

32

24

24

$15.95

1995

2995

3995

5995

7995

7500

12000

Kit — 10-minute
assembly

Kit — with largers
capacity

8 distribution
buses. higher
capacity
Large capacily
moderate price

Even larger
capaciy. only
2. 7¢ per tie-point

Largest capacity
lowest price
per Lig-point

Built-in 1%-1equ -
lated SV. 1A low
ripple power
supply

As above plus
Separate ':-amp
+15V and — 15V
internally adjust -
able regulated
outputs

*Manulactlurer s suggested list

Prices and specilications subject to change without nolhice

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, investin 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

CONTINENTAL SPECIALTIES CORPORATION

==

44 Kendall Streel
Box 1942 New Haven CT 06509
203-624-3103 TWX 710-465-1227
West Coast othice Box 7809, San Francisco. CA
94119 ¢ 415.421-8872 TWX 910-372-7992

1876 Continental Specialties Corporation
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in solid state ®

INTRODUCES THE
VERSATILE

o

) More Channels...at the flip of a switch

Unlock the unique mode switch and 12 channels
become 144

the first name

(@® More Sensitivity, Less Interference.
.25 uV 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

$269°°

N Amateur Net

t—}
— E‘gﬁ%%ﬂecmomcs, INC. 7707 Records Street

Indianapolis, Indiana 46226

THE FM LEADER >

2 METER 9538 220 MHZ St

\_ GMETER L1 440 MHz Ccfum )
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miniature ceramic
filter for
communications
receivers

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 I1Cs 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 16-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 vyears —

More Details? CHECK—OFF Page 142

L%



6 Digit LED Clock Kit - 12/24 hr. 7 CABINETS

4095 QTY.12 31095 QTy, 31 85 aQrTy. Great for Clocks
ea. ORMORE ea. 6-11 ea. 1.5 / orany LED Digital
i

KITINCLUDES 6-LED Readouts(FND-359 Red, com. cathode) project. Clear-Red

R i i Chassi
+INSTRUCTIONS Whansses . rance 8" DIGITS! CABINET Bozelto incroase.
sQUALITY COMPONENTS 3 Switches orDERKIT#es0-4 | 3 HB%"W.B%"D  contrastofdigital
O RATION S Reders AN INCREDIBLE VALUE! CABINET 1I displays.

. Black, White or

Kit # 24-Molex pins for IC socket
“Kit #850-4 will furnish a complete set of clock components as listed. " ” ”

The only additional items required are a 7-12 VAC transformer, a circuit 2%"H,5"W.A"D Clear Cover
board and a cabinet, if desired.” 2/’1 2
Printed Circuit Board for kit # 850-4 (etched & drilled fiberglass) .. : ANY SIZE/COLOR $5.50 ea. .
Mini-Brite Red LED's {for colon in clock display) pkg. of 5.... .

Molded Plug Transformer 115/10 VAC {with cord) .2 RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS

NOTE: Entire Clock may be assembled on one PC Board or Boal i . nopn »
Kit # 850-4 will fit Plexiglas Cabinet II. i 3"x6"x1/8 95¢ ca 4/ ‘3

MOBILE LED CLOCK 6 Digit-LED Clock-Calendar-Alarm Kit

120R 24-HOUR OPERATION This is a complete, top of the line, Kit ror the person that wants the

12 VOLT AC or DC POWERED FOR FIXED | best. Some of the many features and options are: 12/24 time,

OR MOBILE OPERATION. 28-30-31 day calendar, alternates time (8 sec) and date (2 sec) or can

SIX JUMBO .4” DIGITS! display time only and date on demand, 24 hr alarm - 10 minute

ED : : snooze, alarm set indicator, 50/60 HZ. line operation or use with Xtal

KIT OR ASSEMBL time base (#TB-1), built in OSC for battery back-up / AC failure, Aux.
T timer. Large digits.

Kit #7001B 6-.4" Digits Man-64 $39.95

Eg D"' 5'_‘ Kit#7001C 4- .6" Digits & 2-.3" (seconds) $42.95

ACCURATE TiMe Kits are compiete (less cabinet) including PC boards, power supply,
WITH ADJUSTABLE IC  socket, 9 switches, 16 transistors and all parts required for above

XTAL TIME BaSE . BATTERY BACK.UP features and options (Ideal fit in Cabinet | above).
Approx. Size: - corons e CUTBOARDS

3 o [y PRINTED CIRCUIT BOARDS for CT-7001 Kits sold

1% Hx4 WX4/1 D rromkoust To can, erc 60 HZ- separately with assembly info. PC Boards are drilled

¢ 8 JUMBO .4 RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM. XTAL TIME BASEKIT Fiberglass, solder plated and screened with component
® SET TIME FROM FRONT VIA HIDDEN SWITCHES o 12/24-Hr. TIME FORMAT layout. Specify for # 7001B or # 7001C (Set of 2} $7.95
o STYLISH CHARCOAL GRAY CASE OF MOULDED HIGH TEMP. PLASTIC Will enable Digital Clock or
o BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP Clock-Cal. Kits to operate JUMBO DIGIT CLOCK KIT
o OPTIONAL CONNECTION TO BLANK DISPLAY (Use When Key Off in Car, Etc.) from 12VDC. Uses MM5369

) A complete Kit (less Cabinet) featuring: six .5 digits,
m; Ig;‘ouurrv PC BOARDS & COMPONENTS - EXCELLENT INSTRUCTIONS and 3.58MHZ. XTAL. Req.| MMB314 I1C. 12/24 Hy firae. 50/60 HZ. . Plug. Transformer,

COMPLETE KIT 96  aor [ 1 vac 80 5-15VDC/2.5 MA. 1”x2" PC| | ing Cord, Switches, and all Parts.
[Less SV. Battery) EA MORE $ EA rich *2 £a. Board. Easy 3 wire hookup [ideal Fitin Cabinet )i} ’19?32 2/.38-

ASSEMBLED UNITS _ WIRED & TESTED 3 OR OB servied Unie Accuracy: +- 2 PPM Kit #5314-5.
ORDER #2061 WT (LESS 9v. BATTEAY} *39!: MOR($3 €A, May Be Mixed With

e nplote kit 54.050n| JUMBO DIGIT CONVERSION KIT
ﬁJUMBO RED LED's 12/31.00 50/$3.95 slc;:zglztgaﬁl_l :ggg:: f:or.wgn small digit LED clock to large .5” displays.Kit

6-.5" LED's, Multiplex PC Board & easy hook-up infa.

SCHOTTKY TTL oTL UART EXAR OoP AMPS K!t’JD-‘CC Forcommon Cathade $Q95 2/.19
930 $.09 AY51013 $695 XR 2656 5175 3/$1.00 Kit#JD-1CA For common Anode ea. .
o o DIODES XR 2567 $195 | 5 pip —— — :

.t 2 TRANSISTORS 31705 | Fairchild Super Digit SEE THE WORKS Clock Kit
LED DRIVERS | 00z 12 200my 1o 709 08 FND-359 Clear Plexiglas Stand
7a47 o5 |IN4003 1A200PIV  12/$1.00 IN222A TO-18 65100 | 741 O -
7 $ %5 |iNaoos 1A/600PIV 1174100 2N3415 1092 55100 | 741 mOIP A7 Char. Mt o
s % |INago7 1A, 1000PIV 10/81.00 N304 TOS2 55100 | 741 TOS 7 segment LED | #6Big 4" digits
Lol 5 |RECTIFIER 254, 1000PIV 415100 IN4249  TO 9253100 | 747 DIP > RED Com. Cath. | o 12 0¢ 24 hr . time

2 - AECTIFIER  3A, 1000PIV  3/51.00 2N4400  TQ-92 /$1.00 748 706 Direct pin 3 set swilches (back)

replacement for
VOLTAGE IN 5400 3A,50PIV §/81.00 2N4437  TQ-92 §/6100 popular FND-70. | 4Py g transformer

INS14 SIL. SIGNAL 20/$1.00 N5089 T0-92 ‘5/5‘.@

REGULATORS |i\q143  SILSIGNAL 2078100 2 DISCRETE | 95¢ ea, 10/$8.50 | eallparts inciudes
LM309H 70-6 $ 96 [DIAC V. 4/$1.00 SWITCHES LED’s 100/$79.00 Plexiglas s
tMIBKTO3 125 1 PLUG TRANSFORMERS | cockersppr  gen | JuMBoRep |———— | Precut&drilled
12VAC at 150 MA s 250 MINI-SLIDE SPDT  5/51 128100 |SEYOF6 FND-359 | Size: 67H,4v"W.3"D
12VAC at 500 MA 350 REG SUDEDPDT _6/81 504398 WITH MULTIPLEX A SUPER LOOKING

95

2t

2% PUSHBUTTONN 0.3/$1 100/57.50

25 LINEAR PCBOARD $6.95 CLOCK!

= | & ok ¥ % |TraNsisTOR sockET 25AMP BRIDGE

1.25

75 [ o8 ol R % | TO-5/18 GoLo piNs | PC TRIM & $1.95ea.| Kit#850-4CP 2 22 Z/’45.
POTS . S . .

75 ) 566 FUNCTION GEN. 175 5/51.00

DIGITAL 57 TONEDECODER 175 | Ny ON WIRE TIES | 25K ©/51.00 g‘ ) 3/$5.00 7'SEG LED
CLOCK IC's IC SOCKETS 8" TIEWRAP 100/51.95 | 47K 6/51.00 100 PV ﬂ

PINS 124 00 4" TIE-WRAP  100/$1.75 SPECTRO!
vEST IS MOLEX PINS 1Kk 10TURN | TELEPHONE FORMAT COMMON CATHODE

$25 s : sse KEYBOARD COLOR  HT.DEC PT.PREA.

B : Shinor e S 473300 8YChomerics | FND-359 RED 4" RHDP $ .95

. FND-503 RED 5" RHDP $1.35

MISC. PRIME IC’s 2-1/4"x3" | DL-750 RED 6" LHDP $2.95

PARCMLD 8316 atey s 95 XAN-654 GREEN g NDP :%gg
A ENSEAMP 1. . ; 6 .

MMSI2H 105 SHIET AEG S 5/32" thick | XAN 664COR§;)MON AN’\g)DPE

$4.95 DL.747 ~ RED 6 LHDP $2.95

g ix] TAKE 10% DISCOUNT. XAN-72 RED 3" LHDP $1.25

BUY 100 OR MORE IC's [Any Mix] 6/428. XAN-81 YELLOW 3" RHDP $1.75

XAN-351 GREEN  .3" RHDP $1.50

ORDER BY PHONE OR MAIL
XAN-361 RED 3" RHOP $1.50
H aste b anehs weLcome XAN 362 RED 3" LHDP $1.50
I Orders Under $15 Add $1.00 [ReGNREZANSI-] £ NDP  $2.50
[ ] L | BANKAMERICARD Handling XAN-692 RED 6" NDP  $2.50

| Fla. Res. Please Add 4°» " o
BOX 219 » HOLLYWOQOD, FLA. 33022 « (305) 921-2056¢ SN Satos Tax. B e MOLEX ‘\(?

10010r$1.25
WE PAY ALL SHIPPING IN CONTINENTAL USA — OTHERS ADD 5% [10% FOR AIRMAIL) Reel of 1000 - $8.50

1
1
t

FRREELBRR R NI KRB RRRRIBRERF AR RADBY !

N NIRIAIR — = = s e

2102-1 IKRAM
3579545 MHZ. 5 1.95 | 21,02

745261 $2.35

More Details? CHECK—OFF Page 142 december 1976 77



MICROPROCESSOR BOOKS
FROM ADAM OSBORNE

INTRODUCTION TO MICROCOMPUTERS —
Volume | Basic Concepts
by Adam Osborne

Takes you by the hand from elementary logic and simple binary anth-
metic through concepts shared by all microcomputers. You learn how
to take an idea that may need a microcomputer and create a product
that uses one. This book is complete. Every aspect of microcomputers
is covered: the logic devices that constitute a microcomputer system;
communicating with the external logic wvia interrupts, direct memory
access, and serial or parallel 1/0; microprogramming and macro-
programming; assemblers and assembler directions; hnking and re-

location — everything you need to know to start selecting or using a
microcomputer.
Order AQ-2001 Just s? 50

INTRODUCTION TO MICROCOMPUTERS —

Volume Il Some Real Problems

by Adam Osborne
Covers real microcomputers in considerable detail. Every major micro-
computer: 4-bit, 8-bit or 16-bit is described including some soon to be

announced products. Major chip slice products are also covered; more
than 20 microcomputers in all.

Included 1s matenal on the following:
— 8259 Prionty Interrupt Control Unit from Intel
— 8253 Programmable Counter Timer from Intel

— 8257 Direct Memory Access control devices
from Intel

— 6028 Priority Interrupt Controller from Motorola
— 6875 USART from Motorola

— M6700 single chip microcomputer from Motorola
— 10800 family of chip slice logic from Motorola
— Single chip F-8 from Fairchild

— EA9002 microprocessor from Electronic Arrays

Plus others

Order AO-3001 900 pages in this giant volume Unly 5?50

8080 PROGRAMMING FOR LOGIC DESIGN
by Adam Osborne

A completely new book on a totally new subject: implementing digital
and combinatonal logic using assembly language within an 8080 micro
computer system. What happens to fan-in and fan-out? How do you
implement a one-shot? This book simulates well known digital logic
devices using assembly language. Next it shows you how to simulate
an entire schematic, device by device, keeping the assembly language
simulation as close to the digital logic as possible. But that is the
wrong way to use a microcomputer; the book explains why. Then
shows you the correct way.

Order AO-4001 Just $7.50

Order From

HAM RADIO, Greenville, NH 03048
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announces that radio amateurs are now
able to obtain a free “Equipment for
Amateur Radio Service' brochure,

Sinclair is the originator of the Excal-
iber mobile antenna and the tunable
Mirage antenna, and is responsible for
developing the two-meter 100 dB
hybrid ring duplexer, the Q-circuit®
duplexer and the popular Q-filter.©

Now amateur radio organizations and
individuals may obtain all Sinclair
products at generous professional dis-
counts.

To obtain the new brochure with
price list, discount structure and order
form, write: Amateur Brochure, Sinclair
Radio Laboratories, Inc., 675 Ensmin-
ger Road, Tonawanda, New York
14150; or use check-off on page 142.

low-cost audio
cassette/tty/crt
adapter for
microprocessors

Electronic Product Associates
announces the availability of a new,
low-cost audio cassette/TTY/CRT
adapter which allows any serial TTL or
MOS output to simultaneously interface
a low-cost audio cassette player via fre-
quency shift keying (Byte Standard) up
to 300 Baud and to a standard RS232
CRT and a 20 mA current loop TTY.
The adapter also simultaneously de-
codes Byte Standard fsk data from low-
cost audio cassette players and from 20
mA current loop TTY and RS232 CRT.
Audio cassette information is decoded
by a proprietary phase-locked-loop
system developed by EPA which is said
to be the most reliable method available
for transferring digital data to and from
low-cost audio cassette players. The
Model TCC3 is 4%x3% inches

More Details? CHECK—OFF Page 142



HERE'S A HOT NUMBER

00-325-3636

(Toll Free)

CALL
HAM RADIO CENTER

ST. LOUIS

FOR NEW AND USED AMATEUR RADIO EQUIPMENT
MASTER-CHARGE BANKAMERICARD

TRADE ON NEW OR USED
Hours 9 AM. - 5 P.M. (Central) Closed Sun. & Mon.

THE HAM-KEY

NOW 5 MODELS

NEW
MODEL HK-5
ELECTRONIC KEYER
$69.95

* lambic 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.

&
$) MODEL HK-3

= $16.95

MODEL HK-1
$29.95

» Dual lever squeeze paddle. *» Deluxe straight key
* Use with HK-5 or any electronic keyer * Heavy base, no need to attach to desk
+ Heavy base with non-slip rubber feet. * Velvet smooth action

» Paddles reversible for wide or close finger spacing.

MODEL HK-4
$44.95

MODEL HK-2
$19.95

* 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 e ST. LOUIS, MO. 63132

More Details? CHECK—OFF Page 142 december 1976 79



How You
Can Convert
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

G Unarcoiomn
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(11.5x8cm) 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.,
1157 Vega Street, San Diego, California
92110; telephone (714) 276-8911 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 uV.
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 126
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 is $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

More Details? CHECK—OFF Page 142



From %MW% The Outstanding

ALL SOLID STATE
200W PEP

DIGITAL DIAL TRANSCEIVER

M 6 - Digit Readout M All Modes — SSB/CW/AM/FSK ® 160 thru 10 Meters ® TX & RX
Clarifier B RF Feedback W 3-Positon AGC ® Rejection Tuning (Tuneable I|F Crystal
Filter) M Built-in DC Power Supply B Optional AC Power Supply & Speaker Unit with 12 or 24 Hr.
Digital Clock M Noise Blanker M RF Speech Processor M Computer Type Plug-In Module
Construction M Size: 11in. (w) x 5in. (h) x 13%2in. (d) M Light Weight: 22 Ibs.

The Model FT-301D 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-301D comes out a winner!

YAESU
Available at: ,@W(% é&/ecﬁcamcd

WORLD-WIDE AMATEUR RADIO SINCE 1920
512 Broadway, N. Y., N. Y. 10012 — Phone: 212-925-7000 — Telex: 12-7670



MICROPROCESSORS ANYONE?

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

Sold as a set these two books outline over 90 experiments designed to teach
the reader all he will need to know about TTL logic chips to use them in
conjunction with microprocessor systems. You'll learn about the basic con-
cepts of digital electronics including gates, flip-flops, latches, buses, decoders,
multiplexers, demultiplexers, LED displays, RAM’s, ROM's, and much, much
more.

Order BB-12

BUGBOOK lla
by Peter R. Rony, David G. Larsen, WB4HY)

This volume will introduce you to the fabulous UART chip — that all important
interface between data terminals, etc., and your microcomputer. It also covers
current loops, and the RS 232C interface standard. Particularly recommended

for any RTTY enthusiast.
Only $5.00

Only $17.00 per set

Order BB-2A

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

Here is the book that puts it all together. Besides having much valuable text
there are a series of experiments in which the reaader completely explores the
8080 chip pin by pin and introduces you to the Mark 80 microcomputer, a
unique easily interfaced system. It is recommended that you have the back-
ground of the BUGBOOKS | & Il before proceeding with BUGBOOK III.

Order BB 3 only 515-00

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 to 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 to 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 BB-555 56.95

Order From

HAM RADIO, Greenville, NH 03048
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diodes is from stock. For additional
information, including typical circuit
applications and wiring diagrams, write
Roy Twitty, National Semiconductor
Corporation, 2900 Semiconductor
Drive, Santa Clara, California 95061;
telephone (408) 737-5287, or use
check-off on 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 in this catalog are a 30 MHz
scope, a 15 MHz scope and a 5 MHz
scope. A new low-cost 3-1/2 digit multi-
meter is also being introduced for the
first time. Other devices described in the
catalog include frequency counters, sig-
nal generators, semiconductor and tran-
sistor testers and numerous other test
instruments.

The catalog is available without
charge by writing directly to Mr. Paul
Mangione, B&K-Precision, Dynascan
Corporation, 6460 W. Cortland,
Chicago, lllinois 60635; telephone (312)
889-9087, or use check-off on page 142,

Touch-tone pad

Touch-toners, if you've been looking
for a neat way to interface a touch-tone
pad with your two-meter rig, Trevor
Industries may have just the device you
need. The “Trevorface” has an adjust-
able audio output level and, each time a
tone button is depressed, automatically
keys your transmitter for any desired
period of time up to several seconds.
The printed-circuit board with compo-
nents is small enough to find a home
inside the enclosure of any but the
smallest hand-held rig and measures
only 3/8x1%x2 inches (10x32x51mm).
The design was developed nearly four
years ago for the TR-22 by W2EUP who

More Details? CHECK—OFF Page 142



P. 0. BOX 19442
DALLAS, TEXAS 75219
(214) 823-324n

TRONIECS

FEATURES:
Output adjustable from 3 to 30
Volts DC

le Current Limiti

i gto 15
Amps
Special Pre-Regulator Circuit elim-
inates need for massive heatsinks
Better than 1% Load & Line
Regulation from 0 to 15 Amps

VN

) Low Ripple Output
,Q., Heavy Duty 10 Ib, transformer
&’" 3 KIT INCLUDES:

1 Transformer

Heatsink (drilled)
Semiconductors (diodes, trans-
istors, etc.)

All Components (resistors, caps)
Transistor mounting hardware and
insulators

Drilled & Plated P.C. Board

Wire

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 to
30 VOLTS! USE IT AS A BUILDING BLOCK FOR A
FANTASTIC BENCH SUPPLY. THE CHASSIS WORK IS
UP TO YOU — GO FANCY WITH METERS AND
LIGHTS; OR GO PLAIN WITH A METAL PLATE.
EITHER WAY WE GET YOU OUT WITH A QUALITY
KIT AT A SUPER LOW PRICE AND WE GUARANTEE
YOUR SATISFACTION.

4995
add $3.70
postage.

LSRR A RN E R AR R RN AR R AR R R AR RRARRRRRRRRNRRNRNRRARAARS

el sl iR e et e e s

* FOREIGN ORDERS ADD 10%
(20% FOR AIRMAIL)

* NO COD’s
* SEND CHECK or M.O.
* BANKAMERICARD OR M.C.# * TEXAS RESIDENTS ADD 5%
= ADD 5% FOR FIRST CLASS SALES TAX

* ADD 60c FOR HANDLING ON ORDERS UNDER $10.00

MASSA
AIR ULTRASONIC

TRANSDUCER .4{9

TR—89 1 HY TOROID POT
CORE COILS

ULTRA STABLE

FOR LOW FREQUENCY
OSCILLATORS, FILTERS., etc.
23KHZ

BUILD YOUR OWN
ULTRASONIC MOTION
DETECTOR FOR USE
IN INTRUSION DE-
TECTORS, DOOR OP—
ENERS, OBJECT
COUNTERS, ETC. WE
INCLUDE COMPLETE
SPECS AND RECOM-
MENDED CIRCUITS.

$2.49 4/9.00

MINI GRANDFATHER CLOCK KIT

Large %" LED

Readout 4 Digit LED Readout

si 9

MOBILE CLOCK KIT

COMPLETE WITH PRE-PUNCHED CUSTOM CASE AND
MOUNTING BRACKET. CASE IS HEAVY GAUGE ALUM-
INUM WITH A BLACK WRINKLE FINISH TOP AND WHITE

Tick-Tock sound
ulum swing
Electronic Tone Chimes the H
(ie: 3 times for 3 o’clock)

All CMOS
IC Construction |

“q Simulated swinging

e pendulum uses
LED's

K&mtnudmdﬁamﬁay
#Y we kave ever eﬁu«lf

10 WATT WARBLE ALARM KIT
A REAL SCREAMER! Emits a piercing dual tone blast that is
impossible to ignore. Great for burgler alarms, signal devices or just a
toy. Complete with drilled and plated pc board. Does not include a
speaker or power switch. (3—15 volts) $2.50

Transformer for 115 VAC in-
cluded.

$44.00

3" Speaker
NO CASE INCLUDED, LET YOUR

YOUR OWN, WE SUPPLY ALL THE
ELECTRONICS.

METAL PROJECT CASES
CASES ARE HEAVY GAUGE ALUMINUM WITH
BAKED WHITE FINISH & BLACK WRINKLE TOPS.

\\—_IJ__
My =

POSITIVE REGULATOR

SMALL 27/8" x23/4" x11/2"
7560 —

NEG. REGULATOR (sa

MEDIUM 4 1/4" x 2 3/4" x 17/8"
$2.15 negative)

SHADOW FRONT 4 13/16 x 3% x 2

DUAL REGULATORS +/— 500ma

teet included 7568 —

ERS ACCEPTED ON BAC OR MC CARDS
PONENTS AND K|TS GUARANTEED.

YT
ONE ORD
L CO

48 HOUR FAST SER

rr:i!chu pend-

Quality Components & P.C. Boards

IMAGINATION RUN WILD AND DESIGN

GUARANTEEDN!

VARIABLE FROM 3 to 30 VDC

FRONT.
12 HOUR FORMAT ONLY.
CLOCK HAS ALARM CAPABILITY (extra parts needed),

$25.00

COMPLETE!

our

MK-04

* 6 DIGIT LED
* 4" READOUT
* TIMEBASE INCLUDED

AUDIBLE
CONTINUITY TESTER

RETESTED ]
Code Practice Oscillator
UNMARKED Continuity Checker
FUNCTIONAL Transistor, diode or LED checker
DEVICES Tone varies with resistance h
500ma
$1.95 ..
50c
me as 7560 but for MEASURE CONTINUITY & RESISTANCE TO 2K
7563 — 40c TEST LED's, DIODES, AND TRANSISTORS. LESS
SPEAKER.
69c . Regyire 3 to @ hnnﬂnmtinel "
] ] LA
CATALOG INCLUDED WITH EACH ORDER, OR SEND A STAMP

VICE ORDERS ovengnmm'(s 10% DISCOUNT
S A &

More Details? CHECK—OFF Page 142
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Sensational prlee!
Superb quality!

Qsll’ﬁ A counter-offer you can't refuse! It's rock-bottom

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

; ' price and sky-high quality make it your best buy!

| (30mHz Kit). @somHzki  We'veproved it to thousands.Let us prove it toyou!
6-DIGIT FREQUENCY +100mHz Readout * Ham, CB, & Commercial Bands

| NTERS * 1Hz Optional « Master Chg./B. Americard OK

* Crystal Time-Base « Add $2 Shipping
Aﬂmﬁmm‘b&fnﬂorywmmmm.

Hufc

Wirite or call today
P.O. Box:!?. D.pt.ll.

Provo, UT 84601 (801) 375-8566

QUALITY KENWOOD TRANSCEIVERS
from KLAUS RADIO

The TS-820 is the rig that is the
talk of the Ham Bands. Too many
built-in features to list here. What
a rig 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 rig in capital letters. 80 thru
10 meters with many, many built-
in features for only $629.00 ppd.
in US.A.

TS-820
160-10M TRANSCEIVER

Super 2-meter operating capability
is yours with this ultimate design.
Operates all 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 n
Kenwood equipment is yours for
only $700.00 ppd. in U.S.A,

TS-520
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 fullfill your needs.

BLAUS RADIO ..

8400 N. Pioneer Parkway, Peoria, IL 61614
Jim Plack WB9BGS — Phone 309-691-4840
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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, Getaville,
New York 14068; telephone (716)
834-1639, 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 is 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 is 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,
VHF/UHF, Searching for New Hori-
zons, Oscar.

The manual contains 128 pages and
measures 8-1/4 by 11 inches. Price:
$4.00 in the United States and its pos-
sessions and $4.50 elsewhere. Order
your copy today from Ham Radio
Books, Greenville, New Hampshire
03048.

More Details? CHECK—QOFF Page 142



THE WORLD’S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX28C 28-35 MHz I'M receiver with 2 o
pole 10.7 MHz crystal filter .. 59.95 RECEIVERS RIF28 Kit . 10 meter RI front end 10.7 MHz
RXSOCKit . 30-60 MHz reve w/2 pole 10.7 output 12.50
MHz crystal filter : : 59.95 RE50 Kit 6 meter RF frontend 10.7 “lb
RX144C Kit . 140-170 MHz revr w/2 pl!lt uu!pul . 12,50
10.7 MHz erystal filter . . . . 69.95 RFI44D Kit . 2 meter RF front end 10.7 MHz
RX144C W/T. same as above - factory wired 65 output . . 17.50
and tested . : 114. RFF220D Kit . 220 2RI front end 10.7 MF
RX220CKit . 210-240 MHz revi w/2 pole ki B g
10.7 MHz crystal filter - - 6995 RF432Kit . 432 MHz RF front end 10.7 MHz
RX220C WIT  same as above - factory wired output : 27.50
and tested . . .. 11495 g IF 10.7F Kit . 10.7 MHz IF module includes 2
RX432C Kit . 432 MHz reve w2 p\)ll_ 107 : - pole crystal filter . . 21.50
MHz crystal filter : 79.95 IFM455 Kit . 455 KHz IF stage plus I'M
RXCF . . accessory filter for above receiver o detector . TR i
kits gives 70 dB adjacent channel AS2 Kit audio and squt'lth board . . 15.00
rejection : 8.50
TX144B Kit . transmitter exciter — | watt TRANSMITTERS
2 meters . .5 29.95 TX4328 Kit. transmitter exciter 432 MHz 39.95
TX144B W/T. . same as above  factory wired TX432B W/T . same as above - factory wired
and tested ; .. 4995 and tested . ; 59.95
TX2208 Kit . . transmitter exciter 1 watt TXI150 Kit 300 milliwatt, complete 2
220 MHz . . o 29.95 meter transmitter,
TX2208 W/T. . same as above - factory wired less erystal and mike 19.95
and tested : 49.95
PA2SOIH Kit . 2 meter power amp — kit | w in POWER AMPLIFIERS
25 i i ale b
oy N ROLWIN XA Muc el  Ghis PAL44/25 Kit . similar to PAL44/15 kit except o
2 T . o . -p
PA2S01H W/T d“n?]“u.lfl::lmvc factory wired 74.95 PA220/15 Kit . similar 1o PAI44/15 for 220 MHz  39.95
) . o : PA432/10 Kit . power amp — similar to PA144/15
PA4010H Kit . 2 meter power amp 10w in P p i
Thing except 10w and 432 MHz . . . 4995
40w out — relay switching . . . 5995 PAL40/10 Ow 40w 9
PA4OLOH W/T . same as above — factory wired & .I iy . _l WOuL = - pater
and tested ) 74.95 : amp — factory wired and tested . 179.95
PAL40/30 . 30win — 140w out - 2 meter

PA144/15 Kit . 2 meter power amp — Lw in

15w out — less case, connectors amp - factory wired and tested . 159.95

and switching . . . . = 39:95
PS15C Kit 15 amp - 12 vult“rggu!atg:d ) POWER SUPPLIES
power supply w/case, “""“"m'b“_‘k 0.V.P. udds over voltage protection to
curn.:n.l_lumlln,: and overvoltage 79.95 i - your power supplies, 15 VDC max 9.95
protection . . . . . . PS3A Kit . 12 volt — power supply regulator
PS15C W/T same as above — factory wired card with fold back current
and tested . .. . 9495 limiting . . 8.95
PS25C Kit 25 amp — 12 volt regulated PS3012 . new commercial ;qu i .uup
power supply w/case, w/fold-back 12 VDO regulated power supply
current limiting and overvoltage w/case, wiloldback current limit-
protection . . . . . 129.95 ing and over voltage protection
PS25CWIT same as above — factory wired . wired and tested 23995
rste 5 wintin
and tested e .. 149958 =l ! ]b
RPT28 Kit . repeater - 10 meter TBA REPEATERS RPT144 . repeater — 15 watt — 2 meter
RPT28 . . :ciitc;ldll!l 10 meter, wired & Tk factory wired and It\ll.‘d ) . 695.95
e : G v RPT220 . . = 15 watt — 220 MHz
RPT50 Kit repeater — 6 meter . I'BA i A2 ol g . s . 695.95
Al factory wired and tested 5.95
IR = Mopetor - Gancisy “'lI';d & tested  TBA RPT432 . . repeater — 10 watt — 432 MHz
it_. repeater — 2 meter W factory wired and tested . . 749.95
e complete (less crystals) . . 465.95 DPLX 144 2 meter, 600 KHz spaced duplexer,
RPT220 Kit . repeater — 220 MHz - 15w wired and tuned to frequency . . 399.95
. complete (less crystals) - 465.95 DPLX220 . 220 MHz duplexer, wired and
RPT432 Kit . repeater — 10 watt — 432 MHz tuned to frequency : 199 .95
(less crystals) ; . 51595
TRX 144 Kit . case and all components to build o .
15 watt 10 channel scanning 2 TRANSCEIVERS OTHER PRODUCTS BY VHF ENGINEERING
meter transceiver (less mike and — -
crystals) . 1 . . f e o
TRX 220 Kit . same as above L‘\u.pl for 220 MHz 219.95 CDl Kit . . ‘I"; :]III:(I;::LII‘E?}.I‘I::I_ xtal deck i
TRX 432 Kit . same as above except 10 watt and CD2Kit . . 10 channel xmit deck “.l’wallkh
432MHz . . . . . . . . . . 25495 and trimmers 14.95
CD-3Kit . . UHF version of CD- l tIl.l.li nLL‘de
SYNTHESIZERS for 432 multi-channel operations 12.95
SYNILKit . 2 meter synthesizer, transmit offsets 2K o
programmable from 100 KHz - 10 CORZ Kit ?:mm‘l:: :I:I:E{““l_‘h 3 second and 19.95
N‘llli?t lM;a“ RIBERI) Spha 169.95 SC3IKit . . 10 channel auto-scan ld.npu r
- MGapLers. ' 4 for RX with priority. . o 199§
SYNII . . sameasabove, wired and tested  239.95 Crystals . we stock most repeater and sim-
plex pairs from 146.0-147.0 (each) 5.00
CWID Kit . 159 bit, field programmable, code
g . — WALKIE TALKIES identifier with built-in squelch tail
HT 1448 Kit. 2 rllcllfr, _2“'.4__Uh<lr‘!l'lt1.. |iur_|d ! and 1D timers 3995
held Jeelver with crystals for , =Y 4 CWID . . . wired and tested, not ||mgmrnmul 54.95
146.52 simplex_ . U 129.95 ; CWID .. wired and tested, programmed . 59.95
NICAD . battery pack, 12 VDC, Yoamp . . 29.95 : ; < I
C Microphone 2,000 ohm dynamic mike with
NICAD . . battery charger . ; 595 PL.T. and coil cord 9.95
Rubber Duck . 2 meter, with male BNC con- L+ and: 000 cox : Ll
nector . g 8.95

' VHF ENGINEERING [
- DIVISION OF BROWNIAN ELECTRONICS CORP. B
320 WATER ST. / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574

More Details? CHECK—OFF Page 142 december 1976 85




Alabama

LONG'S ELECTRONICS

3521 TENTH AVE. NORTH
BIRMINGHAM, AL 35234
800-633-3410

Call us Toll Free to place your order

California

COMMTECH ENTERPRISES
13754 VICTORY BLVD.

VAN NUYS, CA 91401
213-988-2212

Headquarters for Yaesu, Kenwood,
Drake, lcom, Collins, Atlas.

HAM RADIO OQUTLET

999 HOWARD AVENUE
BURLINGAME, CA 94010
415-342-5757

Northern California’s largest
new and used ham inventory.

Florida

GRICE ELECTRONICS

320 EAST GREGORY

PENSACOLA, FL 32502
904-434-2481

Gulf Coast dealer for Atlas, Drake,
lcom, Kenwood.

Mllinois

ERICKSON COMMUNICATIONS, INC.
5935 NORTH MILWAUKEE AVE.
CHICAGO, IL 60646

312-631-5181

Headquarters for all your Amateur
Radio needs.

KLAUS RAD!O, INC.

8400 NORTH PIONEER PARKWAY
PEQRIA, IL 61614

309-691-4840

Let us quote your Amateur needs.

HENRY RADIO

931 N. EUCLID AVE.
ANAHEIM, CA 92801
714-772-3200

The world's largest distributor of
Amateur Radio equipment.

HENRY RADIO CO., INC.
11240 W. OLYMPIC BLVD.
LOS ANGELES, CA 90064
213-477-6701

The world’s largest distributor of
Amateur Radio equipment

SPECTRONICS, INC.

1009 GARFIELD STREET
OAK PARK, 1L 60304
312-848-6777

Chicagoland’'s Amateur Radio
leader.

Ham Radio’s guide to help you find your local

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.

Massachusetts

TUFTS RADIO ELECTRONICS
386 MAIN STREET
MEDFORD, MA 02155
617-395-8280

New England's friendliest
ham store.

Michigan

Indiana

AUDIOLAND

36633 SOUTH GRATIOT
MT. CLEMENS, Ml 48043
313-791-1400

All major brands, new/used
equipment & accessories.

PURCHASE RADIO SUPPLY
327 E. HOOVER

ANN ARBOR, MI 48104
313-668-8696 or 668-8262
We still sell Ham parts!

M-TRON

2811 TELEGRAPH AVENUE
OAKLAND, CA 94609
415-763-6262

We service what we sell.

HOOSIER ELECTRONICS

P. 0. BOX 2001

TERRE HAUTE, IN 47802
812-238-1456

Ham Headquarters of the Midwest.
Store in Meadow Shopping Center.

Kansas

QUEMENT ELECTRONICS

1000 SO. BASCOM AVENUE

SAN JOSE, CA 95128
408-998-5900

Serving the world's Radio Amateurs
since 1933.

Colorado

ASSOCIATED RADIO

8012 CONSER P.0.B. 4327
OVERLAND PARK, KS 66204
913-381-5901

Amateur Radio’s Top Dealer.
Buy — Sel! — Trade.

RADIO SUPPLY & ENGINEERING
1203 WEST 14 MILE ROAD
CLAWSON, MI 48017
313-435-5660

10001 Chalmers, Detroit, Ml
48213, 313-371-9050.

Minnesota

ELECTRONIC CENTER, INC.
127 THIRD AVENUE NORTH
MINNEAPOLIS, MN 55401
612-371-5240

ECI is still your best buy.

Missouri

C W ELECTRON!IC SALES CO.
1401 BLAKE ST.

DENVER, CO 80202
303-573-1386

Rocky Mountain area's complete
ham radio distributor.

Kentucky

COHOON AMATEUR SUPPLY
HIGHWAY 475

TRENTON, KY 42286
502-886-4535

Ten-Tec dealer — Call 24 hours
for best deal

HAM RADIO CENTER, INC.
8342 OLIVE BLVD.

P. 0. BOX 28271

ST. LOUIS, MO 63132
800-325-3636

Call toll free.

MIDCOM ELECTRONICS, INC.
2506 SO. BRENTWOOD BLVD.

ST. LOUIS, MO 63144
314-961-9990

At Midcom you can try before you
buy!

Dby Yo Moulplle hr 20, (oot Ham Ry Tacly for omphbe 2624
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Amateur Radio Dealer

New Hampshire

EVANS RADIO, INC.

BOX 893, RT. 3A BOW JUNCTION
CONCORD, NH 03301
603-224-9961

Icom & Yaesu dealer.

We service what we sell.

New Jersey

ATKINSON & SMITH, INC.
17 LEWIS ST.
EATONTOWN, NJ 07724
201-542-2447

Ham supplies since ‘55".

New York

ADIRONDACK RADIO SUPPLY, INC.

185 W. MAIN STREET
AMSTERDAM, NY 12010
518-842-8350

Yaesu dealer for the Northeast.

CFP COMMUNICATIONS

211 NORTH MAIN STREET
HORSEHEADS, NY 14845
607-739-0187

Jim Beckett, WA2KTJ, Manager
Dave Flinn, W2CFP, Owner

Ohio

UNIVERSAL SERVICE
114 N. THIRD STREET
COLUMBUS, OH 43215
614-221-2335

Give U.S. a try when ready to buy.

Oklahoma

RADIO STORE, INC.

2102 SOUTHWEST 59th ST.
(AT 59th & S. PENNSYLVANIA)
OKLAHOMA CITY, OK 73119
405-682-2929

New and used equipment —
parts and supply.

Oregon

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!

Texas

ALTEC COMMUNICATIONS

1800 S. GREEN STREET
LONGVIEW, TX 75601
214-757-2831

Specializing in ham equipment for
the Ark-La-Tex.

HARDIN ELECTRONICS

5635 E. ROSEDALE

FT. WORTH, TX 76112
817-461-9761

You bet Ft. Worth has a ham store!

OREGON HAM SALES

409 WEST FIRST AVENUE
ALBANY, OR 97321
503-926-4591

Yaesu dealer for the Northwest.

Pennsylvania

ARTCO ELECTRONICS

302 WYOMING AVE.
KINGSTON, PA 18704
717-288-8585

The largest variety of crystals
in N, E. Penn,

GRAND CENTRAL RADIO

124 EAST 44 STREET

NEW YORK, NY 10017
212-682-3869

Drake, Atlas, Ten-Tec, Midland,
Hy-Gain, Mosley in stock

ELECTRONIC EXCHANGE
136 N. MAIN STREET
SOUDERTON, PA 18964
215-723-1200

New & Used Amateur Radio
sales and service.

TECO ELECTRONICS SUPER STORE
1717 S. JUPITER ROAD

GARLAND, TX 75040
800-527-4642

Call Toll Free for Service Today!

Virginia

ARCADE ELECTRONICS

7048 COLUMBIA PIKE
ANNANDALE, VA 22003
703-256-4610

Serving Maryland, D.C., and Virginia
area since 1962.

Washington

HARRISON

“HAM HEADQUARTERS, USA”
ROUTE 110 & SMITH STREET
FARMINGDALE, L. I, N. Y. 11735
516-293-7990

Since 1925 ... Service, Satisfaction,
Savings. Try Us!

“HAM" BUERGER, INC.
68 N. YORK ROAD
WILLOW GROVE, PA 19090
215-659-5900
Communications specialists.
Sales and service.

HAMTRONICS, INC.

4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same location for 25 years.

AMATEUR RADIO SUPPLY CO.
6213 13TH AVE. SO.
SEATTLE, WA 98108
206-767-3222

Amateur center of the
Northwest.

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.
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Apollo Products-Little Giant Trans Systems Tuner Kit — $122.50

Designed and engineered after “Apollo’ — ‘Little Giant" 2500X-2, for an “engineered

performance” Trans Systems Tuner and Adaptations of the Lew McCoy Transmatch, with applia nce noise filter

power handling at the KW plus level!

Kit includes: 10 I‘;E_'}.wy ‘m:luclmu.a for 10-15:20
e meters
1 200 pfd wide-spaced wvariable 6 pvc stand-offs, 4 for condensers
with isolantite insulation rated and 2 for inductance
3,000 voits 1 HD switch for band catching 10
1 200 pfd dual section parallel thru B0 meter coverage
condenser isolantited 1 pkg 12-gauge tinned round wire
» . - Cabinet included — Apollo “Sha
h,_:::"c‘:E,"f ,”l“,::.::::; knchy; 2 dow Boxes” M Kit includes sche
; - matic, Recommend parts layout
!. pve s.u-sulalurr shall couplings INFO NOTE *377 OHM and **600
a 1o 4 OHM “Open wire spaced ladder
3 S0-239 coax chassis connectors line™ air dialectric
Tunes 52 ohm or 52-300-600° or 53 & wire diam. **B4 x wire diam
random wires info only — not supplied

Apollo Products, Box 245, Vaughnsville, Ohio 45893 419-646-3495

Subsidiary “'Little Giant Antenna Labs"

Cornell-Dubilier has announced a

INTRODUCING THE new and efficient filter, the CBBS-1, for

ALL MODE LINEAR electrical interference produced by hot

combs, blenders, electric shavers and
AMPLIFIER FOR 2 METERS 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

oFr

5000 trany Untanzeg
"-U!ll

For use with the many new
all-mode 2 meter transceivers,
typitied by the

Kenwood TS-7T00A

[ e R ——
SPECIALTY COMMUNICATIONS
SYSTEMS MODEL 2M10-70L

SCS's AMPS ARE BUILT FOR ® All solid state—microstripline
ALL MODES OF OPERATION! design.

Want more power on FM? You've got e Broadband—requires no tuning
it with the SM10-70L. Want more across band.

power on SSB? Just flip the switch e Variable T-R delay for SSB/CW
on the 2M10-70L and you've got it. operation.

A TRUE 70 WATT P.E.P. OUTPUT ® Full VSWR and reverse voltage
with 10 watts input. protection.

WITH LOWER INPUT POWER, THE o Under 1dB insertion loss in receive
2M10-70L GIVES APPROXIMATELY 't nacs mode.

A 10 dB GAIN. e Harmonics levels typically -40 dB
SCS's ALL MODE LINEAR AMPS or better.
ARE FULL CAPACITY PRODUCTS!

e Measuresonly 7.1x10.2x 16.5cm.

Noteconomy lines. The Model 2M10-

70L is the finest linear amplifier for Wt. 1 kg. X ) : =

2 meters that can be purchased. ® Oneyearwarranty onentire unit. A new integrated circuit timer for
Components are of the highest $1 3995 repeater time-out use has been
quality. = announced by Timekit.© All circuitry
If not available at your dealer, tell him to get up to date, and call the SCS factory of Timekit's Model TG970 time-out
for name of your nearest SCS dealer. timer is on a printed-circuit board

measuring only 1x2 inches

SPECIALTY (25.4x50.8mm) that should fit inside
COMMUNICATIONS SYSTEMS’ INc_ most transceiver enclosures. External

8160 Miramar Road, San Diego, CA 92126 « Louis N. Anciaux - WBGNMT
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CHRISTMAS GOODIES

1976 HAS-BEEN A GOOD YEAR FOR BOTH HAM RADIO AND SPECTRONICS. WE WOULD LIKE TO THANK YOU
ALL FOR YOUR SUPPORT. RATHER THAN USING A WHOLE PAGE OF PICTURES OF QUR STAFF AND SYM-
BOLS OF THE HOLIDAYS WE THOUGHT YOU WOULD LIKE 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.

MISCELLANEOUS

Matrac housings

RR Motrac housings ..

Cable for 15” MOT

Motrac ‘‘H’’ audio bds ..

4 pin ovens for GGV

Multi tone head for TRAC

Solid State Termination panel
for remote . .. .

Pulsar RX/TX Audlo Bd with
2805 notch filter

PTT Handsets (Turquoise)

PT400 D cell packs ..

NPN6012 AC Sup. for 23BAC
series portables

HT220 Mobile rapid chargers
for omni

Dayton blowers SQ cage

Bud Boxes fit R390 Rcvr .

Hartman Secall enc/dec

Video Tape, 14 hr. spools . .. .

MUBILES

. w/accs

STRIPS

Hi Band “G" Trans ... .
Hi Band "“G" Recvrs
Hi Band “H" Rcvrs, Solid State,
12vdc .. .. . - 49.00
Hi Band “H" Trans .. . 19.00
Hi Band *““A’ Trans . 10.00
Lo Band “G" Revrs ... ... 20.00
Lo Band “G'" Trans . 10.00
Lo Band ‘A’ Rcvr 17.00
Lo Band ‘A" Trans 10.00
UHF *B", 2F, Tone, NB 15.00
Hi Band 1.4W SS Trans . ... . . 30.00
UHF 5W Amp for HT220 . ... 7.00
AC Supply for 80D . 25,00
T Supply for GGV ... ... 10.

T43GGV...
T43GGV ... NB . .w/accs .
T43GGV...WB..no accs ...
TA3GGV...NB .. no accs
T41GGV...WB..w/accs
T41GGV ... NB..w/accs
T41GGV...WB.. no accs
T41GGV...NB..no accs . ...
TS51GGV ... WB . .w/accs
T51GGV ... NB..w/accs
T51GGV... less accs
T51AGD. .. less accs
D33CMT...w/accs
R43HHT ... RR Trac, less accs.
CMUAG6 . . . Super Carfone, less
Accs, w/tone

NCOTE: Accs consist of Control Head,
cable and housing

$48.00
54.00
35.00
39.00
45.00
49.00
35.00
35.00
45.00
45.00
35.00
29.00
149.00
79.00

$7.00
20.00

CHANNEL ELEMENTS

1081, cool blue ... ... .. .
1083, cool blue
8968A, piggy back ... ... .

New style, 5 foot racks, outdoor
style, with locking doors ... $75.00

CHART RECORDERS

Texas Inst, 10 speed strip chart.
Dual 1 ma Galvanometers $70.00

VOICE COMMANDERS ——

Tech specials with nicad pack.
VCIils. ldeal for tinkering or spare
parts. $19.95

HT200 HOUSINGS —

These are for UHF HT200s and

come with wiring harness and con-

trols. Unused, less back covers
$25.00

UPRIGHT CABINETS ——

NOTE: Prices FOB Qak Park, IH.
Please include enough to cover
shipping.

HAVE A HAPPY & SAFE HOLIDAY SEASON. WE HOPE TO MEET YOU AT SAROC .
WON'T BE THERE SEND FOR YOUR FREE COPY OF OUR BUYERS GUIDE AND SHOP WITH CONFI-
DENCE FROM YOUR OWN HOME.

SPECTRONICS, INC.

1009 GARFIELD
OAK PARK, IL. 60304

. If you have been having difficulty
locatlng the Wattmeter or element just
right for you. . . . You may have been
looking in the wrong places. Our large
inventory of most common elements lets
you get what you want when you need
klt. Give us a call first for your BIRD

needs. )

. IF YOU

HOURS

STORE HOURS:
Mon-Thurs 9:30-6:00, Fri. 9:30-8:00

Sat. 9:30-3:00, Closed Sun. & Holidays.
312-848-6777 T
TELEX 72:8310
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This is easy-
anyone can solder-

WITH

KESTER SOLDER

KESTER

SOLDER

Handymen! Hobbylsts' '@
DO-IT-YOURSELFERS! —

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 il yoursell. Soldering
with Kester is a simple, inexpensive way to 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.

KESTER SOLDER
Qiﬂon 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639_/

(the outside looks nice)
BUT
IT"S WHAT’S INSIDE THAT COUNTS

Regulated 5 Volt Power Supply

Industrial Grade

Transtormer Guaranteed
for the Life of the
Instrument

C?h Sllbllliy 10 MHz
X0 ¢ 2ppm ( + .0002%)
Plug-in Module.

Built-in P le Industrial Quality
A Glass Epoxy PC Boards

Plug-in

Tesl Points

For Convenience
Full 8-Digit Readout
Large .3" LE.D.'S

e ————e ..
-y ) Separale Regulator
} |- For the Front End
L&
Automatic Decimal Point Pl .

Rugged Anodized
Aluminum Cabinet

Separate Input lor > 50 MHz

DAVIS FREQUENCY COUNTER
e 500 MHz ® +.0002% ACCURACY
e UNBEATABLY LOW COST

500 MHZ KIt: «cuvnsmmem s $249.95
Kits include all parts, drilled and

plated PC boards, cabinet, switches;
hardware and a complete instruction
manual with calibrating instructions.

All parts are guaranteed for 90 days. calibrated to specifications, and are
Factory service available for $25. guaranteed for 1 year.

DAVIS ELECTRONICS
Dept. F, 636 Sheridan Drive, Tonawanda, New York 14150

Instruction and Calibrating Manual . $3.00
(refundable with purchase)
500 MHZ Factory Assembled . $349.95

Factory assembled units are tested and

(716) 874-5848

a0 M december 1976
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connections to the TG970 are 13 volts
dec, PTT, ground and output.

When the microphone button is
pressed (or when the COR is energized)
a timing cycle continuously variable
from 10 seconds to 30 minutes is acti-
vated. At the conclusion of the cycle,
that is, at time-out, the TG970 produces
a 13-volt, 2 Hz pulse train which can be
used to flash an LED, activate a beeper
or excite a Timekit Model TG3 oscilla-
tor designed for attachment to the
TG970 board. The oscillator will pulse
an external speaker at 2 Hz with a 1000
Hz note. Timer reset is immediate with
no false triggering, and is immune to rf.

The TG970 is priced at $7.95 wired
and tested, or $6.50 in kit form. The
TG3 is priced at $4.50 wired and tested,
or $4.00 in a kit.

For additional information, write
Timekit, 23715 Mercantile Road, Cleve-
land, Ohio 44122: telephone (216)
464-3820, or use check-off on page 142,

solderless coaxial

connector

The Bunker Ramo RF Division has
introduced a PL-259-type Amphenol
connector that provides instant and
simple termination of RG-58A/U
coaxial cable without solder, special
tools, or adapters. Designated
Amphenol 85-58FCP (for field crimp
plug), the new, reusable connector has
application in both fixed and mobile
stations wherever coaxial cable termina-
tion must be made.

To 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 tip to secure the cen-
ter conductor; but, if reuse is desired,
the contact can be soldered. No braid
soldering, braid combing, special crimp-
ing tools, or special adapters are needed.
The result is a fail-safe, fast termination
that eliminates faulty interconnections.
Another advantage of the solderless
termination is the absence of over-
heating during assembly and consequent
damage to the cable itself. The
Amphenol 83-58FCP offers perform-
ance equal to that provided by standard
Amphenol 83-1SP-type uhf connectors,
and at the same price.

At the heart of the solderless con-
necting mechanism is a body assembly
featuring a hollow barrel with a barbed

More Details? CHECK—OFF Page 142



binations, 30 watts with fac- 5 95
tory installed tone encoder
(Incl. 146.94 MHz)

Whatever Santa Says . . . Holiduy
f ,l‘o:k for r\‘fulue,
ook for performance.
VALUE PACKED! Then boy
orlds Finest
With the Incredible AmaregEave
GTX-1T
HAND-HELD
» Accepts standard
B oy S 519995

. Season
Will be Sharper, Clearer and
Then buy the
GTX-1 or
2-Meter FM
Transceiver
CHECK THESE FEATURES:
» All Metal Case
« American Made
crystal filter 146.94 MHz)

cells
» Mimi Handhe!d
measures 8° high x

2625 wide x 1281 2-meter FM, 10 channels, 10 s 95
deep watts (Xtals not included)
) = Ruhher duchy

antenna. Wrist
safety.carrying-strap
included

+ 6 Channels

* Factory-threct to
You

Accessories
Available:
« Nicad Battery Pack 2-meter FM, 10 channels, 30 watts
= Charger for GTX with pushbutton frequency selector s 95
hattery pack (Incl. 146.94 MHz)
E

* Leather carrying
case

« TE 11l Tone Encoder 2 - meter FM, 10
for auto patch ' : 5":1'}3"{:’”'0 5 *x§ 95 ] encooer pap
::Ids il Plug in installa-

tion on most am-
ateur transceiv-

Same as GTX-1, ers
TE-

‘y plus factory in-
4 stalled Tone
Encoder

*(Bat. not incl.)

=

Use This
Handy
Order

Form

AURRYT

Mo ———

e e A Ringe Ranger ARK2 648 2M . $Q95 B
Cemanr $94Q95 7 baks nowa $29°%1

(] Lambda/4 2-M and 6-M Trunk § 95 l
4141 Kingman Dr, Indianapolis, IN 46226 | O S0 $19975 _ mtemma 5%395

O TE-I Tone Encoder Pad $4995 )

O e 518995 [ PS-1 AC Power Supply for use

Phone-in orders accepted (317+546-1111) | 0 6188 $14Q95 ER T4 U0 Eeadir Pod
ADDRESS. = CITY. with all makes of transceivers $ 95
ot $24995  14voc—s am 691

l STATE & ZIP. AMATEUR CALL E 95 and’:h;ofnliuhwing standard crystals I
X el i Ty, O —
a T 5299 gltmndard crystals

l @ $6.50 each: |
Payment by:

I {0 Certified Check /Money Order [] Personal Check ACCESSORIES FOR GTX-1 and GTX-1T l

O C.0.D. include 20% Down ) ) 2995

l Note: Orders accompanied by personal checks will require about O PSI-18 Optional Nicad battery pack ... I
two weeks to process. s 95

I 20% Down Payment Enclosed. Charge Balance To: O PS-2 Charger for GTX-1(T) battery pack ... ) l
[] BankAmericard #__________  Expires — -

I [] Master Charge # Expires [0 GLC-1 Leather carrying case ... $1295 I
[] Interbank # Expires . _ s 95

I IN residents add 4% sales tax:} ¢ [ TE-I1l Tone Encoder (for use with GTX-1) .... 49 I
G resideants: add 63 ssles Tl Z . Add $4 per Radio for Shipping, Handling, and Crystal Netting.
HR All orders shipped post-paid within continental U.S.
T +r « r i r ' ' 7 7 71 7 ' ' ' 1! ' 32 ' r J ' I | J B J |
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PRESTO!

Your counter becomes
a digital display!

DIGI-DIAL ADAPTOR

Like magic, Hulco's Digi-Dial Adaptor tums any
frequency counter into an absolutely accurate digital

display! Inexpensively! With continual display of both ,5

transmit and receive frequencies — as fast as you

turn your transceiver dial! kit form
With the Digi-Dial Adaptor your counter easily

adapts to Yaesu, Tempo, Drake C Line, Collins, $49.95 assembled

Kenwood and other transceivers. (Tell us which other
brand you have. We'll tell you if the adaplor fits.)

Operation requires only a connecting cable to the
transceiver VFO plug. Translates VFO output to 2
through 2.5 mHz. No intemal connection or modifi-
cations necessary! Complete instructions included

No frequency counter? Get both the Digi-Dial
Adaptor and a frequency counter from Hufco. We
have counters starting as low as $45.95!

------IB-.
Quick!
Order yours today! tam

$39.95 kit form - $49.95 assembled City/State/Zip

Check or money order enclosed.
. 1 Complete data on Hufco Huko Box 357, Dept. 70,

Provo, Utah 84601 801/375-8566

Please rush me: Address
O Digi-Dial Adaptor

. frequency counters .

JUST IN TIME FOR CHRISTMAS
SENSITIVE DUAL GATED MOSFET — R4

High S/N Ratio = -
Small & Compact g/l
Works on 12 volts
D.C. and can be
mounted inside
transceiver

EASY TO INSTALL!

Brings in those weak signals.

| $11.99.
| $1599 ASSEMBLED

HW-202 SCANNER ELECTRONIC KEYER
| $16.97

Assembled

. | Lt U #
- ¢ $12.97
$29.95 Acemblea 4 Kit
(ALL PRICES POSTPAID IN U.S.)

SANDLIN ELECTRONICS ENGINEERING

P. O. Box 909 e Jackson, Tennessee 38301

-

(Tennessee Residents Add Sales Tax)
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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 it traps the cable
braid against the rear flange of the body
assembly. The ferrule then seats auto-
matically. The resulting termination
passed a 35-pound pull test.

For additional information about
Amphenol 83-58FCP solderless con-
nectors, contact Bunker Ramo RF
Division, 33 East Franklin Street, Dan-
bury, Connecticut 06810, or use check-
off on page 142.

Bird Wattcher
monitors rf power

Bird Electronic Corporation recently
announced its new Series 3162 rf power
monitor/alarm 'u'\lfattc:hvrr 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 at all telephone company commu-
nications frequencies and power levels;
for example, 2-512 MHz and 1-500
watts. It 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
Bird Electronic Corporation, 30303
Aurora Road, Cleveland (Solon), Ohio
44139; telephone (216) 248-1200, or
use check-off on page 142.

More Details? CHECK—QFF Page 142



The proof of the pudding

is in the ealing.

The proof of
Triton IV

Here’s some of the proof .

K4EME — This is my second TRITON IV. They are excellent xceivers! WABICK Luv it. Dynamite! WINXU | am very thrilled with this unit, it is great.
I think you have scooped the field. WADAYA I like CW and full break-in. (Beautiful) K3TFU — | love the unit. WAVEZ — Rig is just great. Combined with
your service makes a super transceiver. WNOSED — Beautiful radio to use. Magnificent CW filter! Just a pure joy. W8IT — | have had my TRITON IV for
two months and am delighted with it. YNIMBY — It is a very nice rig. WaGTX — features very welcome. WOBYC — Bought one of the first TRITON
I, like it so well | updated it with a TRITON IV. W2TBK — It is absolutely astic. WBOOPI — | am pleased with the rig. WA3GJIA — Very-very-very
nice. Good audio quality. WSZBC The most outstanding rig | have ever used. KBCJQ Excellent rig, Good filters. WIBKK — Very happy . . . getting excellent qual-
ity reports. W2CET — Power-signal reports good, WB2UEH I like the compactness and appearance. VE3IBK — An excellent rig with superior receiving quality.
K4IVM — | think it is tops. WA4LOG — I've become so used to dip, peak and adjust, this TRITON is a beautiful new experience. KLTIHW — Easy to set
up—works great. K4JXD — Seems to be very FB rig. WATKHE — Fantastic performance. Thanks for a fine rig. WB4BPG No problems—fine rig. VEIBZ —
Good work. WOHAT — Receiver better than expected, CW break-in is super. WOAP — Tremendous transceiver. | appreciate your engineering. WA2ZRO — Won-
derful, KOSFV Real nice rig. You thought of almost every feature and built it in, KQSDQ Beautiful. WB0JIQ — Beautiful radio; however, your ads do not
do justice to the radio. WNSS0H — Very sophisticated—Easiest tuning rig ever. Very glad | bought it. K3DJV Very impressed. WALZP — Very good results.
Put out 100 watts as good as 300 watt rigs. WA4DQy | think the TRITON IV is great. WGQXN Appreciate full CW break-in. WOINH — Enjoy light weight,
VEICYK — | am extremely pleased with the clarity of receiver and after putting rig on the air, received unsolicited compliments on the audio quality of the
transmitter. KAPHY — Was 3rd in USA, first in fourth district in WWCQ contest. WBRYU Own Argonaut. Both fine rigs. WACDA Compact, light weight,
good engineering. WB2WZG — TRITON IV is the most versitile CW/SSB radio | have ever used. WB2FMV Outstanding, Highly pleased with performan

WABACZ — A real nice rig. | have owned about every other make. WSEGK — Works nicely. WB4ECO — | tried this rig, a pleasure to operate. WA4YRK —
Excellent reports on audio. WBBNKB — Wonderful. W9QPQ — An excellent rig. Love it. WBSOP — Makes running SSB nets a real breeze. Also good on CW
nets. WLTIRT — Fantastic rig. WAMDB — Has rekindled my interest and enthusiasm in Amateur Radio to an extent | hadn't thought possible. It far out dis-
and now solid state ection. W2RPH Excellent rig
ing us a FB piece of equipment
Greatest rig | ever had

tances any competitive product at any price, WEBEYR Very nice. Been a ham for 45 years
WNOTDK — TRITON IV | : of equipment. W5SVIW Very nice rig WB2LAF — Wow! W3IICV Tnx for g
made in the USA. WBGHD — Very pleased. K4KXB — Seems to have everything desired. W4SZ A pleasure to operate. W2FKF —
So far in a month 34 QSO's without one miss. Been a ham since 1922, W4GVC — Nothing but complements. WB9EZE — Well pleased with performance and

simplicity of operation. K4ETI — Rig is great. WBCNY — Man—! what a rig. I've had this call si 1929, N saw anything like it and I've seen them
alll WB2MZU — Seems like everything the S 0-- was supposed to be at one third the price. WNOVHE | think it 15 a good rig. WB9FTD —
Break-in CW is very impressive. KOCBA — | believe it is one of the finest HF transceivers on the market. | can't tell you how pleased | am with the noise
blanker, | can get on the air from my home station again for the first time in a few years. Other rigs with noise blankers just didn't hack it. WATYHW
| am very pleased with this equipment, Il is certainly of high quality, W71IA ‘xcellent equipment. WBORWA — Couldn't be more pleased with it. It
certainly has performed beautifully and is all | expected : more. Like it very much keep up the good work. WNIYVX — Really impressed
looks and performance. WONC — Very FB rig. Performs up to sp an excellent design. K8PBZ — Already have TRITON 1l and IV. WIKD
This little “'T-4" is smooth as silk I've re d some very flattering reports about transmitter voice quality and the CW operation is the greatest
WNETTO — 0 was the bes 2 0 arket fo o 00. | love it! W2IBK It is absolutely fantastic. WBFEI — Am amazed
at receiver performance. | thought | had a top notch T | R WIFYM Your guarantee is refreshin roper. WBMOK — Sure makes
a guy look twice at his old tube type gear. WITFS — st CW ever, . ty very good. WBBIVR — Very sfied with TRITON IV. Just what | was
looking for to use on my yacht. Thanks. WABONP Also h a TRITON II. | 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 It looks like there is nothing Ivrl to be desired. It is beautiful
WBSE — The receive function is outstanding. It is superb in transmit. W1BV In with this fantastic gem. It's so easy and a pleasure to operate
WEASH Very happy with performance. Particularly impressed with full break-in and light weight. WADIMS — By far the | have ever operated. | am glad
| decided on the TRITON IV and not one of the other transceivers on the market. WABHQO — Thank you gentlemen

Add your name to the growing list. Se our TEN-TE ler 1r1
ite for full details. . TE N TEc
-
SEVI‘ERV!LLE TENNESSEE 37862

PORT:5715 LINCOLN AVE., CHI 0, ILL. 60646




TS-1 MICROMINIATURE ENCODER-DECODER

O Awvailable in all EIA standard tones 67.0Hz-203.5Hz

O Microminiature in size, 125x2.0x.65" high

O Hi-pass tone rejection filter on board

[0 Powered by 6-16vdc, unregulated, at 3-9ma.

O Decode sensitivity better than 10mvRMS, bandwidth, +2Hz max., limited

O Low distortion adjustable sinewave output

O Frequency accuracy, +25Hz, frequency
stability +.1Hz

O Encodes continuously and si
dunng decode, independent of mike

O Total]yimmunetoRF

Wired and tested, complete with

K1 element
; $59.95
K-1 field replaceable, plug-in, frequency
determining elements

some people
talk power-
we

deliverit.

VHF 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, 1009 duty cycle, solid state switching for only $55 ppd.
MODEL P50A1 — 1-3 W input 40-60 W output. 13.6 V at 8
Amps, 85% duty cycle, COR switching w/LED indicator, spur-
ious output filter. All for just $139.

MODEL P50A10C — 2-18 W input, 14-60 W output. 13.6 V at
7 Amps, 100% duty cycle, C (?R switching w/LED indicator,
spurious output filter, It's yours for $98 ppd.

Contact any of the following dealers for complete information
on the M-Tech Engineering line:

Spectronics, Inc., Oak Park, Ill. 312-848-6778

Hobby Industries, Council Bluffs, lowa 712-323.0142
Universal Service, Columbus, Ohioc 614-221.2325
Adirondack Radio Supply, Amsterdam, N. ¥. 518-842-8350
Arcade Electronics, Annandale, Va. 703-256-4610
Electronic Exchange, Souderton, Pa. 215-723-1200
Williams Radio Sales, Colfax, N. C. 919-993.5881

VHF Communications, Jamestown, N. Y. 716-664-6345
Electronics Int'l Svc. Co., Wheaton, Md. 301-946-1088

M-Tech Engineering,Inc.

Box C, Springfield VA 22151 (703) 354-0573

M-TECH . .. The Quality Company

94 december 1976

K-ENTERPRISES

DINECT =~ PRESCALT

éw—. 52004 G

o Wl jomesl om o

,E-un(-nnu PREQUINCT COUMTIN MODLL 414

MODEL 4X6C
50 HZ—250 MHZ

300 and 500 MHZ PRESCALERS
FREQUENCY STANDARDS
MARKER and PEAKING GENERATORS
POWER SUPPLIES AMPLIFIERS

WRITE FOR FREE CATALOG
Phone:

BANKAMERICARD.

welcome Here

master charge

918-676-3752 THE INTERBANK CARD

K-ENTERPRISES
Box 410 (N.W. of town) FAIRLAND, OK 74343

More Details? CHECK—OFF Page 142



We thought you might be inferested
in a 2-metfer, synthesized, VHF-FM
fransceiver featuring 800 ies
in SKHz steps, variable RF output from
11025 watts, 4 front panel selectable
splits, a discriminafor meter,and a
price tag below five hundred dollars.

TRANSMITTER SPECIFICATION
Frequency Range: 144 to 148MHz. Front Panel Fre-
quency Splits: Simplex, +0.6MHz, —0.6MHz, + 1MHz,
—1MHez. Frequencies: 800 (5KHz separation). Modu-
lation: 16F3 +5KHz for 100% at 1,000Hz. RF Power
Output: 1-25 Watts, variable. Frequency Stability:
Within +0.001% from —20°C. to +60°C. Hum &
Noise: Better than — 30dB 2/3 rated system deviation
at 1,000Hz. Antenna Impedance: 50 Ohms. Switch-
ing: Solid-state type. Spurious & Harmonic: At least
60dB below rated carrier power. Microphone: Tumer,
low impedance. Audio Frequency Response: 300H:z
to 3,000Hz, referred to +1, —8dB of 6dB/Octave de-
emphasis curve. Audio Distortion: Less than 7% at
1,000Hz, 2/3 system deviation. Frequency Display: 6
digit, 7 segment HP LED. Optional Accessory: Plug in
touch-tone encoder - $50.

The S$S225 by

730 WEST McNAB ROAD - FORT LAUDERDALE, FLORIDA 33309

nds & Visions, Inc. f AMCOMM

RECEIVER SPECIFICATIONS
Frequencies: 143 to 148.995MHz. Usable Sensitivity
(12dB sinad): 0.35uV @ 50% audio. Quieting Sensi-
tivity (20dB): 0.5uV minimum. Squelch Threshold
Sensitivity: 0.25uV minimum. Squelch Limit Sensi-
tivity: 2.0uV or less. Modulation Acceptance Band-
width: +75KHz minimum. Adjacent Channel
Selectivity: 70dB minimum. Spurious Response
Attenuation: 70dB minimum. Intermodulation
Attenuation: 60dB minimum. Local Oscillator Fre-
quency Stability: = 10 parts per million. Audio Output
Power: 4.0 Watts into a 4 Ohm load @ less than 10%
distortion. Audio Frequency Response: +2dB to
—8dB from the standard 6dB per Octave de-emphasis
from 300Hz to 3,000Hz. Hum & Noise: —50dB
squelched and —30dB unsquelched. Chassis Size:
7%"W x 2%"'H x 10”D.

An American Communications Corporation.



a revolutionary concept in kit building....
THE PROGRAMMABLE | -
CLOCKKIT! $2795 )

SYSTEM 5000 s the furst full feature time c features : A

available in programmable form. After the circ as TIME OF DAY REGISTER = DUF | DIRECT DRIVE ELIMINATES RFI ® SINGLE 9
been assembled and tested, all that s v ;s GISTER #FOUR YEAR CALENDA nt VOLT BATTERY BACKUP & DISPLAY SECONDS
add the appropr switch: nd jumg \ /month format ® ALARM Wlm 2] CONTROL & HOLD AND RESET CONTROLS »
program the tem for the desred functior 3} TONE OQUTPUT « ADDITIONAL ALA) 3 50/60 HZ OPERATION » 700 WATT RELAY OUT- 5"
system may be expanded or reprogrammed at any “tus and haers” alarm or activate an ace PUT OPTIONAL 1

time preset time @ 10 MINUTE SNODZE I
REMINDER e 3 FUNCTION ALARM O SYSTEM 5°°° includes all m””’"'::“"

This represents a revolutionary concept i aptabul SELECT tone, relay, or relay then ,’ A ting -

iy and flexiibity. Build an Alarm [Calendar or ONE HOUR DUn’\.‘N ('OUNTER e BRIGHT F‘. ming manuals. Swnlchu for additional funct
a full leature Desk or Radio n clock. L : E NT DISPLAY — 5" blue or gresn digits _ relay are not included but are available
DUPLICATE TIME REGISTER 10 monito . AM/PM e AUTOMATIC DISPLAY DIMMING Case. not included. Specily '!'l' or
another time zone, or as ar 1 umer. Add the POWER FAILURE INDICATION ® 12 & 24 HO/ u :

optional relay to control AC or DC accessories. The DISPLAY #BLINKING OR STEADY COLON .sm-”

m' im
possibihities are limited only by your imagination PLE EQRWARD AN TIME SETTING » -

'DC accessories such as

. - i
add a new dimension to time itself SIGLomon _ s37
esee Contains 4 black SPST pushbuttons, 2 black DPDT
pushbuttons, and 2 black SPST slide switches.
Programs all major features,

Send vour check or _money order today for fast
delivery, Add 51,00 per clock to cover shipping and
A bright Fluorescent display provides easy to read insurance. Money back guarantee on all products if
mbars that brnighten and dim automatically ac not fully sausfwed, N.J. residents add
rding to the light, The clear Acrylic tube with Use your Master Charge or BankAmeric
Acrylic or Hardwood end blocks gives these clocks arders accepted
a unigue look of simple elegance. AM/PM B power
faillure mrhc won, Seconds display button. 3% x IE . .
ST 3 digikal E
Specify blue or green display, 12 or 24 hour time, HS 'g' a EDHEEP 5
and choice of Hardwood Walnut, Zebrawood, ar
R
- Ty o34 001dp1 T T DIGITAL CONCEPTS CORPORATION
FACTORY ASSEMBLED 1 YEAR WARRAN V] ITS - A V [ 249 R
= . oute 46, Saddle Brook, N.J. 07662
EC 2001 Solid Acrylic “Time Capsule™ $59 95 EC-2001-K Solid Acrylic NEW! 53495 3 b
EC2002 Aerylic & Hardwood $49 95 EC.2002 K Acrylic & Hardwood SPECIAL! $29.95 201/845-7101

pE%L'ér rl & |

gcono-line

PORTA-PAK

| « Quality for an Economy Price

| * Solid State Construction
* Linear Switch (FM/SSB) MODELS IN STOCK INCLUDE
i BTL BTH MT 25 MTIS

| Broad Band

GENAVE: ALL MODELS

ICOM 230 AND 22A AND 22 §
REGENCY HRE HR2B
MICRO-COM LINE

HEATHKIT WW 202
STANDARD SR-CBI6-MA

Model Input Output Typical Frequency Price

702 10W-20W S50W-90W 10W in/70W out 143-149MHz $139.00
702B 1W- 5W GOW-B80W 1Win/70Wout 143-149MHz $169.00

Now get TPL COMMUNICATIONS gquahty and
reliability at an economy price. The solid state construc-

tion, featuring magnetically coupled transistors and a
floating ground, gives you an electronically protected A GREAT IDEA FOR CHRISTMAS! WE'VE BEEN TOLD THAT THE DIFFERENCE
amplifier that should last and last BETWEEN A MAN AND A BOY IS THE PRICE OF HIS TOY.  IF THIS IS TRUE.
The Linear Bias Switch allows you to operate on either PORTA-PAK IS A MAN'S TOY WITH THE BOY'S TOY PRICE' PORTA-PAK MAKES
FM or SSB. The 702 and 702B are exceptionally well YOUR MOBILE F M TRANSCEIVER A POWERFUL PORTABLE. THE PORTA-PAK
l suited for 2-meter SSB. Typical power output levels as ISATOTALLY PORTABLE PERFORMANCE PACKAGE THAT WILL KEEP YOU
high as 100W PEP can be achieved with the proper drive IN TOUCH WITH WHAT IS HAPPENING WHETHER YOUR COMMUNICATIONS
' The broad band fr{?q\;ermy range means thal your MEED IS FORBUSINESS OR PLEASURE PORTA-PAK WILL DO THE JOB. DELUXE
amplifier is immediately ready to use. No tuning is POBTAPAKHATAS ;5 ARRGAPACITEAND-THE SUREN ROATA-RAK:NAT A
required for the entire 2-meter band and adjacent MARS N e

THE PORTA-PAK IMCLUDES THE CASE, BATTERY AND CHARGER
GEL-CELL IS THE POWER SOURCE. GC-1245IN STOCK FORSAME DAY
SHIPMENT DELUXE $67.50 « $1.15 SHIPPING. THESUPER. 58800 +

channels on TPL's new Eeono-line.
See these great new additions to the TPL COM-

MUNICATIONS product line at your favorite radio dealer $215 GEL CELL BATTERY DMLY $29.20+ $1.75. AUBBER DUCKIE
Call or write for prices and infor- ANTENNAS ST 00 L ED BATTERY CONDITION INDICATOR 55.00
| mation on TPL's complete line of
P amateur and commercial amplifiers PO‘RTA'PAK, |NC-
COMMUNICATIONS INC.
1324 W. 135TH 5T., GARDENA, CA 50247 +(213) 538-9814 P.o Box 67

Conada: A.C.Simmonds & Sons Ltd., 285 Yorkland Blvd., W-I]ovda&;,g&nm-oﬁ?.i 158 SOMERS, WI. 53171

| Export : EMEC Ine., 2350 South 30th Avenue, Hollondale, Fla. 33

96 december 1976 More Details? CHECK—OFF Page 142



the

BRIMSTONE 144

2 METER FM TRANSCEIVER

THE FIRST AND STILL THE
ONLY 2 METER TRANSCEIVER
THAT OFFERS IT ALL!

No crystals 1o buy.

Complete band average 143 1o 149.99 MHZ, 142
MHZ optional

Independent transmit/ receive frequency control, yet
simplex with the flip of a switch.

Autopatch, tone burst and sub-audible tone
capability by simply plugging i the desired
module.
Very low

transmitter  spurious output. Some
d their nability 10
gliminate  unwanted spunous  outpuls. The
Brimstone has demonstrated that non-harmonic
spurious output at least 70Dd below the

turers have der

TRANSMIT

1 4
RECEIVL

Size 9% " x10%" " 3%"

rated power output 15 possible when the radio is properly designed and constructed
* The Brimstone 144 is designed for an unprecedented degree of component
accessibility and plug-in modularnity
* 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.

REPEATER AND AUTOPATCH
CONTROL MODULE
RPT CM-4

If you are planning a repeater and need a control circuit, we have just what you
need! Complete control of repeater as well as the autopatch, Local or remote control.
I you are using telephone line control for your repeater the RPT CM is ideal
because it uses an opti-coupler for complete line isolation and low voltage, low
current control

It you are using the TKI SCAP-3D, you can call your autopatch line number
and the RPT CM wall automatically answer and connect you allowing you to
send tones over the phone to turn the repeater on or off, or access the autopatch
and communicate through the repeater over the autopatch phone line

When calling the repeater on the autopatch line, you have 20 seconds to either
access the autopatch or turmn the repeater off or on. If the proper codes are not
sent within 20 seconds the APT CM automatically disconnects

If you call the autopatch number, hang up, wait 30 seconds and call the number
again, the repeater transmitter will be keyed and a tone sent each ume the phone
nngs, thus signaling a mobile op to access the autopatch. If there is no one
available to access the patch, it will automatically disconnect after 30 seconds of

nnging

It also features a COR "Mold" circuit, which is adjustable from 1 to 5 seconds,
and sutomatic "time out” timer, that resets each time the recewver COR drops
No need to wait for the repeater to drop oul 1o reset the timer

It you are planning a repeater, all you need is a good transmitter and recesver
and the TKI RPT CM Control Module

Price $79.95

TEC-KAN, Inc.

2916 ARNOLD AVE.
BUILDING NO. 317
SALINA, KANSAS 67401
Tel. 913-823-2235

More Details? CHECK—OFF Page 142

HANDI-TALKIE
SCANNER KIT SK1402

Six Channel Cmos Scanner Kit has provisions
10 include Mostek Touch-Tone Encoder Chip.
Features dwell and normal  operation,
“Dwell” mode monitors each channel that
has a signal on it for 8 seconds. “"Normal”
monitors in conventional manner. Manual
operation locks out the scanner

Includes LED channel
Wilson 14025M Talkie

$49.95
$58.95

Scanner Kit Model SK1402
Includes Touch-Tone Encoder Chip Model SK1402TE

Digi-Tran Pad, when ordered with Scanner Kit $7.50

Size 9%, x4,

AUTOPATCH SCAP-3D FEATURES

3 Digit access, single digit disconnect

4 sec. time limit on access

Anti-falsing tone decoders

AGC with 30 Db dynarmic range on all inputs and outputs

3 digit on-off control of repeater or other devices

Remaote inhibit or disconnect of autopatch as well as remote “of"" function

Monitor amplifier allows monitoring all signals going into and out of the repeater.
Adjustable level controls on all inputs and outputs.

Jumpers on circuit board and frequency control pots on tone decoders allow
field programming of access codes.

Adjustable time out function. Patch will automatically disconnect in 30 to 90
seconds after it is accessed if no carner is received

90 days warranty

High quality tantalum and polyester capacrors used n tone decoder circuis to
prowide reliable low dnft performance
Rugged G10 glass epoxy circuit board
High output level allows trar

line

Provisions for connecting LEDS for status indication at the local control pont
Reversae polarity protection on supply line

Easily connected and adjusted

to be modul

1 through a dedicated phone

Price $199.95

december 1976 97



IC or FET's WITH
$5 & $10 ORDERS.t
DATA SHEETS
WITH MANY ITEMS

FREE

KIT $11%°

| DIDDES TRANSISTORS TRANSISTORS |TRANSISTORS | LINEAR ICy
2 | |
ASSEMBLED $17.95  |Gitiiniens [l “Rimw wnimss  on/imers 1n
ADD 31 25 FOH TNASE e ..’”!ll)l AR N 1B [ Cread 00 | LMOS0T 8 (B
ALT man e pwanz P AR 1T o 500 | LM340T 12 178
. 1n403 {ms 00| e ph =, 1] SA00 | LMOAOT 18 LTy
POST a5 nlmoa VB o T
(LR | N 38| 1N VR V8 LM NeN L1
0s AGE;HANDLlNG - A3 amim ez am oz - b
N 1551 | e 4| rearre w11 (£ 18| LMs0N 1m
N9 1e s mnn 51 | Teade 029 | MPFI0T 1e" L | NESASY® m
N INIITTA® WA | INADE) P T mEssEA "
1N3084 1IN0 SR | INATIE B i H A5 | LMTOSCH n
LR W | INIE0 1 = LIRS ) LR o Y m .lhl‘l(l n
TNAOEI* VI8 | INIGN IELTE 1] 5 [sE1000 A% LTI m
'll'l-'.' 1251 | INI9OS S04 INATST nu;sum am II!H' m
IRl ] 12780 | INTGA 4 NS m| "]
- - fu-uu I!l“l e S [INAA1EA  SA M|
. | 14008 [ %) ?.HI] 180 | INARSE |
Continuously Variable from 2V to over 15V e s cmimee .
2 = w4007 081 INISE4 A | TwaR Tt 11 sEsar M MM "
® Short-Circuit Proof ot o i ot R ] e e
e Typical R lati £0.1% oLl e R ] L
Vplca egu ation o . e (TON8 Ve am ':f",': LA T
- - .-y . LR RIS SRFLS ] &1 INseaT am [ AELT L s 1)
® Electronic Current Limiting at 300mA o e S R T
- " W | swraen W
® Very Low Output Ripple Wte pyftomi mes” i wips 19
- NIIIIBI‘ INSVIN L% 10 CAJDAS -
| SNTATIN ul
® Fiberglass PC Board Mounts All Components aractons |6 P owme w3 aoesn 148
- (41 SHIATEN »|
e = Assemble in about One Hour RS plm i lmiwws aluses 5
M G o Ei :m: :! o J.lfli)ll % [LINEAR II:‘I‘“ .Itll:;tl !::
ARFLHE] | f‘i”i 150 [ Lmi00m RCAIRSON" 1
® Makes a Great Bench or Lab Power Supply bl L T 1 B el
MV N800 e msasy 180 iMa0TH 17 [LMATsCN 200
® Includes All Components except Case and Meters W e % s wdcms s coon 3
MVIEES e me 00 | Iwsam Fh IR ] 0| NALEY L")
LAl T NI 110 | Iwssad B100 [LMAZPK S 008 [LATROSUC (F.)
OTHEH ADVA Kn'S: MOHE SPECIALS. m MVIIN . - _r-um ln:lﬂw 158 LMATOK 17 136 (BODEDOPT D 7R
ACA195DN 15V @ 50mA VOLTAGE REGULATOR IC. Very easy to VIS ININTE 100 IIWSSE) 1208 [LMIOK 1S 108 [DMTRNT "
LOGIC PROBE KIT Use b CMOS. TTL, DTL, NTL HTL, HANIL st maut "‘i:lur;:':’:l:':‘m':::::lt"[’;g’“""“'_‘j]:'s‘.":""‘f) "l","'::‘ AMP’s, I"‘ -
, 2kl iy
With Data Sheet and Schematics. 8 pin mDIP $1.25 . * . ¥ 4
LM741 FRED COMPENSATED OP AMP LATAY, MC1741, e1c. mDIP 5/51 SUPER SPECIALS'
MC1468 DUAL 741 OF AMP mDIP s
HACAS68 DUAL 741 OF AMP mDIP as ING1TE 100V 10mA Dioxde 20/8)Y  MPF102 200MH: AF Amp s
2NIS0A NPN TRANSISTOR AMPLIFIER/SWITCH to 50 mA 100 6/51 TN400T 100V/14A Rect 15/81 40673 MOSFET AF Amp $1.75
ZENERS Specily Voltage 33 39,43, 561,68 82 400mW 4/51.00 1N4154 30V IN9YA 25/81  LM324 Quaed 741 Op Amp 94
91,1012 16 16 18, 20 22 24 27 or I3V (-10%) 1 Want 35100 BAR1 50V A Bruige Rec 451  LM376 Pos Volt Reg mDIP 65
X ZN2222A NPN Transistor 6/S1 | NESSS Timer mDIP 2151
.MONE* BACK GUARANTEE ZNZO0T PNP Transistor 681 LM723 237V Rey DIP s
® ALL TESTED AND GUARANTEED ZNIOSE Power Xistor 104 69 | LM741 Camp Op Amp mOIP  4/S1
2NI004 NPN Amp/Se 100 651 | LM1458 Dual 747 mDIP s
ADVA 2INI006 PNP Amer/Sw (100 B/S1 | CA30BES Trans Ay DIP 55
CPE50 Power FET %Amp S5 | AC4195DN 15V/50mA mDIP 126
| AF391 RF Power Amp Transistor 10.25W @ 3 30MH: TO 3 $5.00
E L E CT RONl CS 555X Tomer 1.8 Thw Ditterent pinout from 555 (w/data) s
BOX 4181 J, WOODSIDE, CA 94062 |Rca19aTx Dusl Tracking Reguiator 102 1o 30V & 200mA TO66 5250
ACA196TK Dual Tracking Regulator © 15V @ 100maA (TO 661 $2.25
Tel. |4 T5} 851 0455 BO38 Wavelarm Generator Wave With Crrcuits & Data 5375

Box 3357

6 digit AUTOMOTIVE CLOCK KIT complete
with a CRYSTAL TIMEBASE accurate to .01
percent. 12 volts d.c. operation — built in noise
suppression and voltage spike protection. Read-
outs blank when ignition is off — draws 256 mA in
standby mode. Has .3 in. readouts. Use it in your
car or for all applications where a battery-operated
clock is needed. Approximate size 3" x 3.5" x
1.75"

WITH BLACK PLASTIC CASE $34,95 ppd.
WITHOUT CASE $29.95 ppd.
ASSEMBLED AND TESTED $45,95 ppd.

CMOS CRYSTAL TIMEBASE KITS with .01
percent accuracy. 5-15 v.d.c. operation. Draws
only 3 mA at 12 volts. Single I.C. — very small
size — the P.C, board is 7/8" x 1-5/8". Choose 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.

Flyer available —

INJEPXQULS

TRADING CO.
94578

San Leandro, Ca

98 ™ december 1976

EMPLOYMENT OPPORTUNITIES
FOR TECHNICALLY ORIENTED HAMS

as
Engineer, Technician, or Trainee

Degree Not Required

Work in suburban Washington, D.C.

e 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

Personnel sought with training or skills in

More Details? CHECK—OFF Page 142




Its New! It's from Midland with...

144-148 MHz,
P.L.L. Synthesized | S

400 frequencies
in 10 KHZ steps
+
400 more frequencies
with 5 KHz shift-up
+

3,200 more with 4 available offsets

Midland introduces a practical 25-watt,
2-meter mobile transceiver with operation
programmed throughout the 144-148 MHz
band...at a practical price. In operation, a
large-scale L.E.D. digital readout displays
the frequency selected through the advanced
Phase Lock Loop tuning circuit. Duplex
operation with any of four transmitter offsets
is available at a touch of a button...or oper-
ate simplex. There is a full-range variable
squelch control, a large lighted S/RFO meter,
duplex and TX indicator lights.

Inside, the dual conversion superheterodyne
receiver has active automatic gain control,
multiple FET front end with high Q resonator
filter and ceramic filters in both RF stages.
The transmitter delivers an honest 25 watts

output power, switchable to 1 watt low power.
There's automatic polarity protection and an
APC circuit guarding final output transistors.
A connector is provided for tone burst and
discriminator meter.

All this is contained in a rugged, all-metal
cabinet 254" high by 634" wide by 9%" deep,
designed with a forward-projecting speaker
housing forimproved sound quality in mobile
installation.

Midland’s new MODEL 13-510 is supplied
complete with push-to-talk microphone,
crystals for +600 and —600 offsets, mobile
mounting bracket, power cord and hard-
ware. You'll find it at your Midland Amateur
dealer.

IDLAND

INTERNATIONAL
Communications Division

Write for Midland’s Amateur
Catalog: Dept. HR, Box 1903,
Kansas City, MO 64141

More Details? CHECK—OFF Page 142 december 1976 99



BARREL KIT 7202
PLUGS, SOCKETS,

. . . | = RECEPTACLES KEYBOARDS
. ;
X 13 kit carrcs ]| | 100 for $1.98 110 for $1.
a moye stributor unloads! In- |It's true! 20- -key, 4 func-
> . 'y back cludes AC, DG, RF, audio, |tion keyboards at ridicu-
ol A n AR ril i . e g, T i Earantpe s 4-9 pin, all kinds. Wt. 1 1b. {Ipus give-away, WE. 12 ogs.
T T P , 7 - - -t 7- ~- - Cat No. 12M3527 Cat. No. 12H3524
! ! T ’ ' BARREL KIT /201 BARREL KIT #zoom
| : : i ! : ! = 6V INDICATORS @ DIGIT READQUTXICC
\ i | | \ | ' | . : . w/leads s 8 MO:ULES'
3 ARE A~ _\L ~ — A A A A - N for $1.9 or bbb
AL T 07 AL 7 '\ TNV 0 15 fo »
)\, 0 Oy A L ab AL T = 0 Tent tamo  manufagturer Bwith calculatar &
umps  inventory Wort! et ch\Ds beneath epoxy.
. - 89¢ ea. Like grain-o-wheat, Hronz'v good? Who knows!
10 00'S OF BA R D e | ; Cat. No. 12H3s28 Cat, No. 12H3518
uy o o om vario o o BARREL KIT 4198
d od e " Po do TRANSISTORS &
BARREL KITS . ono : ¥ o : ; DARLINGTONS
ANQ CHOOSE THE . o be e ' P so fOI‘ $1 98
.
ee good ole da ) DO Motorola dumps 1,000,000 |{Top grade, asstd values,
KIT e e d T0Q-220 in barrels, NPNs |some preformed.
& PNPs, All color-coded. |with internal .
high yield. 6 ozs, 12H3833 | 100 %. Cat. No.. 12H3476
BARREL KIT #198 BARREL KIT 7191 nm:al(l*r 4188 BARREL KIT 186 ARREL KIT 7184 BARREL KIT f182 BARREL KIT f163
CARBO. SiLm gggg?,o,s/ bo M@ KEYBOARD CHIPS Vi-WATT METAL FILM slusm;o n? L:;; mm"rmu POTS |
1 ox.
1203534 §oo*dfor 511.-98 Xnuludes resistors;  caps, !l:gh!\g:' %1'3\8; 150 for Yoo 5 OI‘Q 1" 30 for
¥ . e st eri curee
75 for $1.98 | .:2oong momn b | trenatormers, rectifers, & 1 S s o, “hetbonrd | $1.98 cotationtrom ““Tactary | acst “vaites 100 to 1 ey
millions. Lo & Hi values,| inarked, but with chmmeter | Pretarmed, dumped into | encoder chips. How good dumps, 3V 10 mils. For | ‘em. What a buy. Sm.]a
Ya & Y5 watt, 5%, 10%{ you cun separate urself-n- | barrels by factories. 100 % . | they are we don't know, 100% metal flim resis- | 100's of prajects, red lens. | turn, 14 W, Wt, 8 o
tol. All marked. 100%. 12H3448 | Cat. No. 12H3401 Cat. No. 12H3414 tors. Long leads. 12H3413| Cat. No. 12H3369 Cat. No. 12H3345

BARREL KIT /160
V. REGULATORS-

15 for 25 for
$1.98 $1.98

LM309KC TO-8 V.R.'s bar
reled. Bot by the pound,
No.12H 3330

save! Cat. No.
BARREL XIT 159
| MODULAR SWITCHES

7Ty
switches. TV-makers ex-
cess, Dpdt, 6pdt, etc. Brand

new. Cat. No. 1243150

BARREL KIT #3158
MAGNIFIED ;..

f ’15 for$1.98

Famous style
seg readout, thh hullt on
‘magnifier. Factory discon-
tinued line, 100 % mate-
rial. Cat. No. 12H3328

BARREL KIT #1557
MOLEX CONNECTORS
00for W
s 12 ozs.
Nylon, “White cable connec-
tors, asst, factory over-run.
NO PICKEE! Misxed in bar-
rels, Cat. No. 12H3324

BARWEL KIT 154
cLocu cmps —

20 f
$1 .98

We gathered an assortment
of clock chip, alarm, calen.
dar, beepers, who knows,
all_mixed. Cat. No. 12H3308

BARREL KT 4149
ROCK!
SWITCHES

=]
1.98 15 oza.

Barrels 'n barrels, so many,
our - customers should get
*he deal. No. 12H3302

BARREL KIT 147
FLUORESCENT
NIXIES

S for $1.98

Gas discharge type, color:
Blue. Cat. No. 12H3388

BARREL KIT f144
RCA PHONO PLUGS

40 for $1.98

1,000,000 RCA phono plugs
tor this one. You hi-fl-ers
know wut they

100% material. 12H3293

BARREL KIT i1
CRYSTALS!

12 for$1.98

Large U.S. maker duabed
frequency marked H/6U
crystals in_harrels, Some
worth $5, Precision, Manv
in 8 mc areas, 12H3250

. 15 for 51.98

BARREL KIT /142
DARLINGTON
TRANSISTORS

40 for $1.98
T0O-92, & Motorola dump,
unknown numbers, but high
yield to good darlingtons.
12H3288

BARREL KIT #141
10 WATT ZENERS

15 for
$1.98
Mfr dumps to prepare fo?
new styling, voliages all
aver the place. (‘nod vield.
Cat, No. 12H32

4 ozs.

BARREL KIT 7140
LAMPS, INDICATORS

0 for
$1.9

Precisiony mini lamp all.
metal, panel, with mtg
hardware. ILamp maker's

overatock, No. 12H 3297

BARREL XIT /138
PANEL SWITCHES

Did you hear of OAK? An.
other eapt maker barrelled
all types of rotaries. elec
tric, slides, etc. 12H326

BARREL KIT {134
CALCULATOR CHIPS

National he
MMb6736,

tested.

type.
3R, ete,
Cat. No. lesta

Can

BARREL KIT {131
TANTALUM
ELECTROS

30 for $1.98

Mixed, marked prime, top
grade asst. values, volt-
ages, Cat, No. 12H3288

BARREL KIT #lzl
ZMINI DIP IC

Large mfgr dumped 100's of|
Ibs into barrels, Includes
741s, LM-380-8, 7083, 567,
555, 568—but who knows?
Wt. 1 1b. 12H3248

BARREL XIT #127
AXIAL ELECTROS

40 for
| $1.98

Asst. capacities and
voltages. Cab No.12H3227

BARREL KIT #1268
UPRIGHT ELECTROS

.40 for ﬁ

1mi t.o 800mf in mixture
of voltages. 100% marked
'm good. 12H3

BARREL KIT #1232

"MINI" MAGNETS, o
Magnet Clrculnr and rec-
tangular cuttings from a

major maker — barreled
to save space. 12H3168

BARREL KIT 118
PRECISION N
RESISTORS A ' 00
100 fo
PREFORMED! Designed far
pnnud cireuit \\nrk

1% w. Marked va'pes, 1 and
\;.lvu-ﬂ 0zs, 12H3205

BARREL KIT 11172 /

OPTICA} FI&\NS x84

.
Fiber optics factory bank-
ruptcy purchase! High qual-
ity, mosat-commonly used
size (20-mil), CLEAR.

BARREL KIT 7118
100 %9000 0 01
.good -
Cat.No.

$1,.98 1213142
Caiculator maker dump! We
ut a zillion of ’em. Used
or IC sockets, etc.

BARREL KIT f112
45!!? MINI LEDS

All tﬂe tiny leda, axial,.up-
right of Monsanto, Luronix.
variety of calors, Yield
50% or better. 12HI139

BARREL KIT /93
HALF WATTERS

200 for$1.98

Resistor factory tried to
ol us by mixing 100 ¢
color-coded  resistors in
barrel. But value is there,
4 0z. 12H3046 Untested

BARREL KIT 7110
SUPPRESSOR DIODES

100for 'm-

$1.98
Keeps ignilion nutses out
axial, Untested, but the
of your eqpt., car, indus-
trial, etc. 12H3137

BARREL KIT f109
TERMINAL STRIPS

100 for $1.98

Wide asst, of terminal strip
connectors,. from 1 contact
up. Strip manufacturers
barrel dump is your gain.
Wt. 1 1b.Cat.No 12H 3136

KIT

3 AMP EPOXY
RECTIFIERS
100 for $1.98
Cosmetic rejects, electri-
cally fine busineas! You
check ‘em, it's not for us.
Asst, voltages. Umeneg _
1243204

ﬂ BARREL 91 _E
SILVER MICAS

100 for $1.98
Axial, red case, varlety of
physical sizes & values,

Cat.No.12H3018

BARREL KIT /88
LITRONICS LED
READOUTS

10 for $1.98
T4T's, 727’5, singles, tri-
ples, ete, .33 to 0.6. Bot
from fartorv. all mixed;
have fun!No. 12H2861

'BARREL KiT 7103,
TO-8 PLASTIC
TRANSISTQRS

BARREL KIT 1104
SLIDE VOLUME

BARREL KIT /99
PHOTO ELECTRIC

DTLs, ROMs, registers, ctock
& calc. chips, linears, ete.
Cat.No. 12H2860 Untested. '

all kinds of mixed discrete
LEDS, shapes, colors, good,
poor, ete, 12H2889

CONTROLS CELLS
0 for $1.98'9 o tor 0 for $1.98
Includes PNP, 2N Asst. GE types, CDS types,|
3638, 2N3841, zNS({,oo $1.98 Mixed by Tactory. Big iob
i
i e:ﬁteeet:' U:m"%’ jelg | GatNe-12H1087 [g00d. Cat.No.12H3082
RAREIL ETULL, ol Tammr i Toe 5 Apte i s
HOBBY LEbS 15 for 51_9
100 for for < LM-3407
$1.98 ntested YOLT REG
Types 8000, 7400 series, { Wow! A Litronics dump ot |Factory rejected “them lur

fength of leads, May include
5,6,8,12,15,18.24 volts.|
Power tab Cat.12H.2635

BARREL KIT 781
SUBMINI RESISTORS

for

-
PC, upnkht lype color cod-
ed, Vi wi 58t values.
Cume to us m a barrel.

Cat.-No.13H2746 100 %goad,

BARREL KIT /76
1-WATT ZENERS

100 for $1.98

Fq(.ll)r) ame as A/I(IU mw's
10,
o Parbre plg.”

&,
glass
Cat.No 12H 2741 Uates!

'BARREL KIT /75
(400MW ZENERS

150 for $1.98
h\c(ory out of biz! Amnzmg
offer: 6, 8, 10, 12 to 16V,
You test. Hermelu‘ally sealed
glass pak. Double plug.
ICat.No.12H2740

\BARREL KIT 73
'TRANSISTOR
ELECTROS

50 for $1.98

We don’t wish to sepurate
wide asst voltages & values
up to 300 mf.Cat.12H2747

IBARREL XIT /73
ICAPACITOR SPECIAL

100 % good Cat.No 1242738

BARREL KIT t68
ERS

2 WATT
100 pcs.
$1.98 100 for
»
micas, muideds, plastics, 51-98 100% good.
ceramics, dises, etc, Nifty 1 All marked. Cat.No. 12H2738

BARREL KIT 65 §
MIXED READOUTS!

10for$1.98

ractory returns
numbers ns MAN-4's, MAN
7's, MAN-3's, 11 barrels &|
no time to separate,

Cat.No. 12H 2733 Untested.

BARREL KIT /61
POLYSTYRENE CAP!

100 for
- $1.98

Finest caps made. As a gal

ble we bought 10 barrels
from factory, mixed values;
all 20od. Cat,No.32H2729

BARREL KIY 437
1 AMP “BULLETT"
RECTIFIERS Unteated

100 for $1.98

Famous atyle, asstd. volt-
ages, silicon, axial includes
fall types of volisges to
1KV.Cat.No 21212618

m-

BARREL KIT 58 %
SLIDE SWITCHES
30 for $1.98

All shapes, sizes, apst, apdt,
momentaries, etc. Tremen-
dous shop pak for 100's of,
witching projects,

Cat.No.12H2726100 % good

RREL KIT #36
GERMANIUM
DIODES

for

$1.98

This _is the way the RE-
. TESTERS buv 'em from the.

Untested

BARREL KIT /5S¢

BARREL KIT /54

BARREL KIT A’ll

BARREL KIT 40

factories, 12N2614

TYPE SALE
‘(] SNT400N $0.26
[} SN7401N .18
.[] SN7402M .16
[ SN7403N .18
[ SN7404N .16
[} SN7405N 18
Oanraoen 20
st E
B SN7408N .25 | O) 5:;
(0 sN7409N .18 | [ SN.’
[C1SN7410N .18 | O S

{1 SN7441N

e ————————
©Poly Paks inc® waketfieid, Mass.,

ann M acnom

BUY ANY 10

SN7442N
H SN7aasN

TAKE 15%

SN7494N
B SN7495N

Cat. No. 12H1981

haor 1070

BUY 100
TAKE 25%

WA
N

.08
.68
.33
.68
.68
.8%
.38

't clude 25,

SPOWERS! POWERS! | 8 DIGIT READOUTS __ [G.E. 3.3 WA PNP HIGH-POWER
or for AMPI.IFIER§ TRANSISTORS
B51.9 ! 25 for ! for
distribut. 1 d | Bargain of lifetime! Al
B ot Cpawes | e Hot was 1 e, Al $1.98 $1.98
resistors 3 to 7 watts, “‘blisdor digit’’ types. Multi- | Hobby type, _fnntory-«’fnll. Popular Zermanium T
| Cat. No. 12H2724 plexed, Cat. No. 12H2722 | outs.  12H2624 Untested | case 12H2618100 % xond
nmm. m'r ﬂss BARNEL KIT 731 BARREL KIT /30 BARREL KIT 726 &
NEON METALLIC PREFORMED PLASTIC
RESISTORS RESISTORS TRANSISTORS
§1.98 1007 sou. |,200 for $1.98 | 200 for $1.98 | 100 for
00 % gou Made moatly by Corning, {We got barrels of !4 ana 98 v
All prime, | the finest resistor made. | 1,7 watters for pe use 1. ntested,
but factory made millions Mouly l/z watters, 1% to | {g0: 34, 100 1.~ watters, | Tvpe TO-92 (TO-1%8), all,
and barrel'ed ‘em, Yonr ad- | 5% a barrel of LA 100 % good| manufacturers. variety of
vantage - Cat.Ne 12H2613 mueuc.._ No. 1207698 No.12H 2608 & 2N §'5. Cat.No. 12H2604

BARREL KIT #20
LONG LEAD DISCS

100 for
$1.98

“auction  sale”.  Prime,
marked only. Long leads

Cat.12N 2896 100 % good|

BARREL KIT #19
DIPPED MYLAR!

60 for $1.98

Finest  capacitora made,
shiny finish, Imagine facto!
‘ry dumping 'em in barrels,

[Cat.No1262597 100 % good

2

BARREL KIT §15
D) MOSFET

TRANSISTORS

60 for $1.98
All 4 leaders TO-18 case,
includes UHF  transistors
00! Cat,No; 12H2429

BARREL KIT 39
2N30S5 HOBBY
TRANSISTORS.

$1.98

Fallouts of the ar
‘2N3056. 12H2617100 %
BARREL KIT #28
METAL CAN
TRANSISTORS

100 for $1.
Inctudes TO-5, TO-1,
1%, ete., assorted 2N sum-
bers, unmurked ete,
Cat.No. 12H2603. Untested.

PRECISION RESISTORS|

Marked and unmarked

Ya,
Y2, 2 watts.No.

12H2428

BARREL KIT 12

POWER TAB
TRANSISTORS

or
1.98
PNP, plastic 1’0220 type.
Assorted 2N nui

mber:
Cat.No. 1212426 Umuted

BARREL KIT 531
POWER TAB

nibee:
No. 12"242! Unv.oltud

BARREL KIT #10

‘I‘HAN:I;'I'ORS ROMS-REGISTERS
for 75 for
98 $1.98
. plastic 'rozzo type.| 28 to 4U pin dev:ces,
Aunned 2N marked, internal facto

numbers,ei0 12H2424 Untesv

BARREL KIT #7
VOLUME CONTROL
BONANZA!

g(i for

98 .
iSingles, duals,
values, styles, big ones -—
#umall ones, Cat.No,

BARREL KIT {4
“4000'" RECTIFIERS
100 for —am-
$1- Untested.
IN400D  series,

50,
400, 800. 800 and’ 1000
volteru. 12H2417

BARREL KIT #

3
1N4148/914 e

SWITCHING DIODES
100 for $1.98
Imagine famous switching
diades &t these orices!
Cat.No.12H2418 Untested.

Mny include 7V9°s,

BARREL KIT /2
LINEAR OP AMPS,
BIFS 75 for

Poied $1 _93
74 's,

7035, 560 serles. 565 in-

cludes Cat.No, 12H2416

U.S.A. 1976

BARREL KIT /5

QUADRACS
40 for=
Raw factory

stockl Al] the 10 amp types,
Cat.No.12H2419 Untested.

1 Add postage
Wakefield, M

Term:
Phon

MINIMUM ORD!

POLY

Rated: net 30
ass, (617) 245-3829

Retall: 16-18 Del Carmine St., Wakefield,

ER — $6.00

PAKS

P.0. BOX 942H LYNNFIELD, MASS. 01940

{registera, fip

SARREL KIT #1
SN7400 DIP IC'S

75 for $1.98
Marked 14 and/or with 16
pin dips, may include gates,
fops, count-

Fall-Winter CATALOG

ers. Cat.No12H2413 Untest|

O Send for FREE

COD@M
BE PHONED

More Details? CHECK—OFF Page 142
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RATES Non-commercial ads 10¢
per word; commercial ads 40¢ per word
both payable in advance. No cash dis-
counts or agency commissions allowed.

HAMFESTS Sponsored by non-
profit organizations receive one free Flea
Market ad (subject to our editing). Re-
peat insertions of hamfest ads pay the
non-commercial rate.

COPY No special layout or ar-
rangements available. Material should
be typewritten or clearly printed and
must include full name and address. We
reserve the right to reject unsuitable
copy. Ham Radio can not check each
advertiser and thus cannot be held re-
sponsible for claims made. Liability for
correctness of material limited to cor-
rected ad in next available issue.

DEADLINE 15th of second preced-
ing month.

SEND MATERIAL TO: Flea Market,
Ham Radio, Greenville, N. H. 03048.

rE R e e e
HAM RADIO HORIZONS, a super new maga-
zine for the Beginner, the Novice and anyone
interested in Amateur Radio . . . What it's all
about, How to get started, The fun of ham
radio. It's all here and for just $7.00 per gear
until Janua{jy 1st. Then it will be $10.00.
HURRY! HURRY! Ham Radio HORIZONS,
Greenville, NH 03048,

NEW ADJUSTABLE THREE OUTPUT REGU-
LATED POWER SUPPLY, %Ius 900 parts worth
$400.00 list. Solid state TV recorder electronic
unit. Schematics, parts cross reference. Free
brochure. $17.95 plus $3.50 S&H, USA. Master
Charge, BankAmericard. Satisfaction guaran-
teed. Madison Electronics Company, Incorpor-
ated, Box 369, D77, Madison, Alabama 35758.

SWAN CYGNET 260 (built-in AC-DC supplies)
. . . Super rig in excellent condition with best
of Swan’'s modifications, manual, and Swan
mobile mike. $260. HQ-180AC . . . Excellent,
with noise immunizer, matching speaker; man-
wal. For those who appreciate a premium re-
ceiver. $365. WA9RAQ, Morrie Goldman, 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 & Eng}neering. Inc., Dept. 22,
Pimento, IN 47866, Telephone 812-495-6555.

NOT C.B. decals, 1 x 2 inches, black over
white, plastic, weatherproof, 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. WA4SGI, Ronald P. Pitts, 2113
Lester Lane, Birmingham, AL 35226.

TELETYPE EQUIPMENT for beginners and ex-
perienced operators. RTTY 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 if it's
in the New England area. Write W1GQO, c/o
HAM RADIO Magazine, Greenville, NH 03048,

VARIABLE CONDENSORS, Johnson 154.3, 19-
488pt, 2KV, used, excellent condition, $12
each or 3 for $30, postpaid. KP4DSD, Box
297, Sabana Seca, P. R. 00749.

VERY in-ter-est-ing! Next 4 bigoissuas $1. “The
Ham Trader,” Sycamore, IL 60178,

HRO-500 GENERAL COVERAGE RECEIVER.
Facto overhauled 1975, with speaker, mint
condition. $1200. HAL RVD-1002 visual display
for RTTY. Art Levy, WB@DJX, 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. O. 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. Associated 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
ear. Complete catalog - write Ferris Radio,
508 E. Harry, Hazel Park, Mich. 48030.

AMAZING! The "Electronics Sourcebook™ re-
veals how, where to obtain 101 free samples,
manuals, publications. $3.75 KP d. Brochure
free. Technical Publications, 1405A Richland,
Metairie, LA, 70001.

RECONDITIONED TEST EQUIPMENT for sale.
Catalog $.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 Rutledfe 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 En%meering. 930 Marine Dr., Port
Angeles, WA 93862,

TRAVEL-PAK QSL KIT — Send call and 25¢;
receive your call sample kit in return. Samco,
Box 203, Wyantskill, N. Y. 12198.

LOOKING FOR USED GEAR? Buyers & Sellers
radio brokerage has the equipment you want
at the right prices. Call our Ham Gear 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, white, red, blue. Include pay-
ment with order. Special prices on club
badges and Hamfest plagues. Donan Engrav-
ing, P. 0. Box 07155, Lakewood, Ohio 44107.

FREE Electronics Surplus Catalog. Electronic
Specialties, 1659 Wetmore, Tucson, AZ B5705.

MOBILE BONDING STRAPS under 50¢ each.
Literature. Estes Enginuring. 930 Marine
Drive, Port Angeles, Wash, 98362.

COMPLETE 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 supplies for
four P.C. boards, direct from magazine article
in less than 2 hours, Only $19.95. S.A.S.E. for
details. Excel Circuits, P. O. Box 891, Troy,
Michigan 48099, 313.549-0440.

DIRECT CONVERSION RECEIVER KITS for AM
or CW. Write WB9MBH, 3132 North Lowell
Avenue, Chicago, lllinois 60641.

HW-101 W/AC PS $250 like new. Ranger |
$75. HA-BOO 3.5-50GHz solid state rcvr $75.
will shi!: Greyhound collect. Hal W6TU, (805)
644-4871,

YAESU EQUIPMENT OWNERS — Present or
Prospective — Join the five-year-old, 2000-
member, 40-country, International Fox-Tango
Club. Members receive valuable monthly News-
letter, money-saving purchasing service, tech-
nical committee consultation, free ads,
net, more. Back issues of Newsletter available
from 1972, To join, send $5 for calendar year
(includes all 1976 issues of Newsletter) or $1
creditable towards dues, for complete infor-
mation and sample Newsletter. Milton Lowens,
WA2A0Q/4, 248 Lake Dora Drive, W. Palm
Beach, Fl. 33411.

MODERN CODE PRACTICE. 0-22 wpm on four
60 min. cassettes $10. Royal, P. 0. 2174,
Sandusky, Ohio 44870.

TECH MANUALS for Govt. surplus gear - $6.50
each: SP-600)X, URM-25D, 0S-BA/U, PRC-B, 9,
10. Thousands more available. Send 50¢ (coin)
for 22.page list. W3IHD, 7218 Roanne Drive,
Washington, DC 20021,

FIGHT TVI with the RSO Low Pass Filter. For
brochure write: Taylor Communications Manu-
facturing Company, Box 126, Agincourt, On-
tario, Canada. MIS 3B4,

'I'IELtl. YOUR FRIENDS about Ham Radio Maga-
zine

9 KW PEP INPUT

WITH THIS NEW BALUN

On all bands 160 to 10 meters.

Runs cool as a cucumber at its CCS
rating of 2 KW (Continuous output
power through the balun at matched
load).

4" dia. Wt. 24 oz, $32.50 PPD.

AND FOR FULL LEGAL POWER

the time tested Model 1K balun is
still available. Rated at 1 KW CCS (3
KW PEP input).

2%" dia. Wt. 9 oz. $16.95 PPD.

ONLY PALOMAR BALUNS
HAVE ALL THESE FEATURES

® Toroidal core for highest efficiency.

e Teflon insulated wire to prevent
arc-over. OK for tuned feeders.

® Stainless steel eyebolts take antenna
tension. Won't rust, won't pull apart,

® Epoxy filled case. Absolutely water-

proof.

Lightning protection built-in.

Wideband 1.7 to 30 MHz.

Hang-up hook provided.

Now available in either 1:1 or 4:1

ratio. 1:1 ratio matches 50 or 75

ohm coax to 50 or 75 ohm balanced

load (dipoles and inverted Vees). 4:1

ratio matches 50 or 75 ohm coax to

200 to 300 ohm balanced load.

Free descriptive brochure on request.
Order direct.

Model 2K $32.50 Model 1K $16.95
Center insulator without balun $7.95
Postpaid U.S. & Canada.
Specify ratio 1:1 or 4:1
California residents add 6% tax.
Send check or money order to:

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343
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NORTH SHORE

RF | TECHNoLoGY

DUPLEXER &
CAVITY
KITS..

Now

available
for you
fully assembled
and tuned!

® UPGRADE YOUR REPEATER WITH
A RF TECHNOLOGY DUPLEXER.

®ALL DUPLEXERS AND CAVITIES

ARE TEMPERATURE COMPEN-
SATED WITH INVAR® AND MEET
ALL COMMERCIAL STANDARDS

® ONLY TOP QUALITY MATERIALS
GO INTO OUR PRODUCTS.

e BOTH KITS & ASSEMBLED DU-
PLEXERS AND CAVITIES ARE
AVAILABLE TO YOU AT A SAVINGS
TO YOU.

Mod. 62-3...6 cav., 2 mtr., insertion
loss 0.6 db with isolation 100 db

typical; pwr. 350 w. Kit $349
ea.-Assembled $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. 440 MHz,
insertion 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., 440 MHz $65 ea.,;
6 mtr. $115 ea. Add $15 for
Assembled Kit.

Also available: 6 mtr., 4 cav. Kit
$399-Assembled $499, 2 mtr. 4 cav.
Kit $249-Assembled $329, 440 MHz
TV Repeater Duplexer

Only hand tools are necessary to
assemble Kits!

Send your order to: Distributor:
TUFTS RADIO, 386 Main St.,
Medford, Mass. 02155. Phone (617)
395-8280.

(Prices F.O.B. Medford, Mass. All units can be
shipped U.P.S5.-C.O.D. orders require 350

deposit. —Mass. residents add 5% sales tax.)
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flea market

TOWER AND ACCESSORIES FOR SALE: Tri-Ex
LM-354, TA-54L tilt 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 p.m. - 8 p.m,

RUBBER STAMP, name/call/QTH $2.50 ppd.
(CA residents add tax). LWM Press, Box
22161, San Diego, CA 92122,

TELETYPEWRITER F.lR'I’S, ears, manuals, sup-
plies, tape, toroids. SASE list. Typetronics,
Box 8873, Ft. Lauderdale, Fl. 33310. Buy parts,
late machines.
PORTA-PAK the accessory that makes gaur
mobile really portable. $67.50 and $88.00.
Dealer |nquu|es invited. P. 0. Box 67, Somers,
Wisc. 531
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, ICOM, Tempo and
over 100 other brands of amateur radio and
hi-fi gear. We have something for you! Call or
write us today for our quote and become one
of the many happy and satlsfled customers of
HOOSIER ELECTRONICS, INC., 0. Box 2001,
Terre Haute, Indiana 47802, (812) 238-1456.

LARSEN ANTENNAS (our specialty) 2,432 mag-
netic, trunk-lip 5/8 $33.00, 5/8 ground plane
$45.00. BankAmericard and Mastercharge ac-
cepted. 201-962-4695. Narwid Electronics, 61
Bellot Road, Ringwood, NJ 07456.

SURPRISES GALORE!
music synthesizers, etc. IC's, pots, hardware,
crystals, keyboards, resistors, etc. Send 13¢
stamp for catalogue. UTEP, Box 26231A, Salt
Lake City, Utah 84125.

QRP TRANSMATCH for HW7, Ten-Tec, and
others. Send stamp for details to Peter Mea-

19 Loretta Road, Waltham,
Mass. 02154,

VHF G.E. MASTR PRO B0 W xmtr,
UHS rcvr cg in xmtr 186.2. 1969 model.
.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, pg.
20-23, figures 21-24, Kit for $115. Assembled
and tested, $140. Power supgly to run from
117V additional $15, CT 0. Box 708,
Cambridge, MA 02139.

FREE CATALOG. Calculators $4.95 each, Ultra-
sonic Devices, Digital Thermometers, Strobe
Light Kits, Memories, Photographic 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-
476-4330. _——

SELL — Touch Tone Pad, Solid State, Sub-
miniature size, great for HT's, $33 shipped.
Regency HR2A, excellent condition, unmodified,
$150 shipped. Knight VOM KG-640, mint, $20
shipped. WASWDB/P5, John Teles, 10511 Ten-
neco, Houston, Texas 77099.

Projects, ham radio,

cham Associates,

4 t:hnl

MANUALS for most ham gear, 1939/70. List
$1.00. Send SASE (or 25¢) for one specific
model quote. Hobby Industry, W@JJK, Box
H864, Council Bluffs, lowa 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. WASXK,
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, Ill. 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
W@CVU. On the air since 1913. The Worlds
finest hobby. —_—

HQ-180A-C Hammarlund Rcwr 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)
to all licensed Hams, verified
in Callbook, Uses T-9 bulb
(not supplied).

Include $3.00 U.S. postage, or $4.00
in Canada. $5.00 elsewhere.
fornia Residents include 6% sales tax.

Cali-

Or send stamped envelope for free
brochure of other or
Huorescent lamps suitable for all en-
gineers, architects, students, etc.

incandescent

Mastercharge and BankAmericard accepted

D-D ENTERPRISES
Dept. A, P. O. Box 7776
San Francisco, CA 94119

test for resonant
resistance

with an omega-t
antenna noise

The Omega-1 Noise Bridge 1s an inexpensive and
flexible testingdevice that can ellectively measure
antenna resonant frequency and impedance This
unique piece of test equipment does the work of
more expensive devices by using an existing
recewer for a bridge detector There is no longer
a need for power loss because ol impedance
mismatch Get more details or order now!

Model TE7-01for1-100 MHz Range $29.95
Model TE7-02 for 1-300 MHz Range $39.95

&E
LECTROSPACE
——ate—— WBYBTEMSE, INC

320 TERRACE VILLAGE

RICHARDSON, TEXAS 75080
TELEPHONE (214) 231-9303

Sold at Amateur Radio Dealers
or Direct from Electrospace Systems, Inc

More Details? CHECK—OFF Page 142



Fairchild VHF Pre}s‘clhleg ct;i%s ! 5.4 Input 0/ 15.40 NEW
11C01FC igh Speed Dual 2.4 lnput no/nor : Motorola, Motorcycle Radio — Model T33BAT $39.95 FOB Phoenix
11¢05DC 1 GHz Counter Divide by 4 74.35 otorola, Wotorcycle Radio — HoCE y !
11¢05DM 1 GHz Counter Divide by 4 110.50 R390A (Not working but repairable) $199.00 FOB Phoenix
11€06DC UHF Prescaler 750 MHz D Type flip/flop 12,30 ~ .
11C24DC pual TTL VCM same as MC4024P 2.60
11€44DC Phase Freq. Detector same as MC4044P 2.60 Motorola MC14410CP CMOS tone Generator uses 1 MHz Crystal to
11€58DC ECL VCM 4.53 produce standard dual frequency telephone dialing signal. Directly compatible with
11€70DC 600 MHz flip/fiop with reset 12.30 our 12 key Chomeric pads. Kit includes the following.
11€83DC 1 GHz 248/256 Prescaler 29.20 1 MC14410CP
11C90DC 650 MHz Prescaler Divide by 10/11 16,00 1 Touch Tone Pad
11C90DM same as above except Mil. version 24.00 1 1 MHz Crystal
11€91DC 605 MHz Prescaler Divide by 5/6 16.00 | 1 Pprinted Circuit Board (From Ham Radio Sept. 1975)
11C91DM same as above except Mil. version 24.00 And all other parts for assembly.
95H900C 350 MHz Prescaler Divide by 10/11 9.50 $19.95
95HI0DM same as above except Mil. version 16.50
95H91DC 350 MHz Prescaler Divide by 5/6 9.50 | Fairchild 95H90DC Prescaler divide by 10 to 350 MMz, Will take any 35
95H91DM same as above except Mil. version 16.50 | MHz Counter to 350 MHz. Kit includes the following.
GIAY-3-8500 Gain Chip 2995 | 1 95H90DC
T.1. TM$4060/C2107, 4K RAM 19.01 1 2N5179
Batteries % gG-BBd/uc BN(:’sB ¢
rinted Circuit Boar
NI-CAD’s AA cells 1.25 volts at 500 mahr. 30.49 i And all ather parts for assembly.
Gel-Celf 12 volts at 1.5 Amp Hr. #GC-1215 $19.95 $29.95
Crystals JUST ARRIVED! These radios have just been C L .
1.000000 MHz 495  pulled out of service. Set up for approx. 150 MHz. aaH"'cé"'dt 11096%lgCMHPresca'I$lr dlé“zdseg by 10.”tod.6%0 g"”io Wag Lake % 65
5.000000 MHz 495  Clean. All tubes included. No accessories. Prices | MMz Counter to 639 f0f or with 3 650°M"t‘ wifl, divide by h/1f . 650 MHz.
10.000000 MHz 495  FOB Phoenix. is will take a 6. z counter to z. Kit includes the following,
3579.545 KC 2.95 Motorola U43 GGT $49.95 1 11¢900C
TPL $99.95 | 1 2N5179
GE MT-33 $39.95 2 UG-88/U
G.E.L. FM Broadcast Exciter (Stereo) contains the 1 MC7805CP 1 Printed Circuit Board and ali other parts for assembly.
following: 1 ea. Model FM100, FM200, FMA400A, 1 Bridge 82590 add $5.70 to total.
FM600, FMB0OA, and SC200 $299.00 $59.95
10.7 MHz Narrow Band Crystal Filter $7.95
Bardwdth 13 Yo TRANSFORMERS
Type 2194F F-22A 6.3vct at 20 amps $7.91
Input & Output Impedance 2700 ohms. F-21A 6.3vet at 10 amps 5.77
Two Filters in series gives steeper sides & a 30dB Bandwidth of *+ 15 kHz. F-18X 6.3vct at 6 amps 3.56
- F-93X 6.5v to 40v at 750 ma, 353
Johanson . Ferrite Beads F-92A 6.5v 1o 40v at 1 amp 4.59
Trimmer Capacitors 12 for .99 ot F-91X% 6.5v to 40v at 300 ma. 2.72
6 to 6 pf. $1.95 120 for 9.99 | N-51X Isolation 115vac at 3Sva. 2.80
.8 to 10 pf. $1.95 Model D-2 6.5v at 3.3 amps 4.95
1 to 14 pf. $1.95 6.5v at 3.3 amps
1 to 20 pf. $1.95 C-912-034 22vet at 200 ma.
1ly at 250 ma. 1.49
FET’S BE-12433-001 30v at 15 ma. .49
C-404-024 18vct at 400 ma. 1.49
2N3070 1.50 205460 90 MFE3002 3.35 | BGH-9 6.3vct at 10 amps .
2N3436 2.25 2N5465 1.35 MPF102 .45 115 vac at 100va Isolation 6.95
2N3458 1.30 2N5565 5.45 MPF121 1.50 F-107Z 12V @ 4A or 24 V @ 2A 7.80
SNago2 120 WFE2000 >0 Uizes 250 Eri
> : " . : .
2N4351 285 MFE2001 1,00 MMF5 5.00 rie High Voltage DIODES
2N4416 1.05 MFE2008 4.20 40673 1.39 Power Supp'y
2N4875 175 MFE2009 4.80 40674 1.49 TSK-209-000 1N270 Germanium Diodes $7.95/c
TU BES Inputt 24‘1;‘;1 100 va 12.95 HEP170, 2.5A, 1000 PIV $4.95/20
output vdc ~ :
Semtech SFMS 20K, 20KV, 10 ma,
2626 400 5728/TI60L  25.00 8072 32.00 42 1000 i fast recovery $1.26 ea.
3B28 4.00 811A 7.95 8156 3.95 Size: 3157 x 27 x 2% "
4X150A 15.00 9314 1195 8908 9.95 This power supply -was used in 3
4X150G 18.00 5849 32,00 8950 5.50 R T
4CX2508 24.00 6146A 475 3-10002 135.00 '
O B
4CX350A/8321 35.00 7377 40.00 4-65A 15.95 METERS
DX415 25.00 7984 495 General Electric DC Volts 0-80 vdc Catalogue #50-152011 10.44
2N1561 15.00 2N2866 JAN TX 4.85 2N5590 6.30 MRF207 2.00 Kertron KB6008 5.50 MM3002 1.65
2N1562 15.00 2N3924 3.20 2N5591 10.35 MRF208 10.20 Amperex BLY90 22.50 MM3009 1.80
2N1692 15.00 2N3925 6.00 2N5635 4.95 MRF209 12.35 Amperex A209 8.60 MM3375 7.00
2N1693 15.00 2N3927 11,50 2N5636 11.95 MRF237 1.85 MSC 2001 20.00 MM3904 1.50
2N2631 4.20 2N3948 2.00 2N5637 20.70 MRF238 8.55 MSC 3000 20.00 MM3906 1.43
2N2857 1.80 2N3950 26.25 205643 20.70 MRF450 16.55 MSC 3001 20.00 MM4000 1.24
2N2876 12.35 2N3961 6.60 2N5641 4.90 MRF453 19.55 MSC 3005 20.00 MM4001 1.39
2N2880 25.00 2N4072 1.70 2N5643 20.70 MRF504 6.75 MSC 80205 20.00 MM4003 1.85
2N2927 7.00 2N4073 2.00 2N5764 27.00 MRF509 5.50 MSC 80206 20.00 MM4036 1.60
2N2947 17.25 2N4135 2.00 2N5841 11.00 MRF511 8.60 MSC 80255 20.00 MM4044 3.00
2N2948 15.50 2N4427 1.24 2N5842/MM1607 19.50 MRF620 27.00 Fairchild SE7056 3.00 MM4545 3.00
2N2949 390 2N4430 20.00 2N5849/MM1622 19.50 MRF621 30.50 MM1051 2.00 MMB8006/2N5842 2.15
2N2950 5.00 2N4440 8.60 2N5862 50.00 MRF8004 1.90 MM1500 32.20 MM1552 50.00
2N3287 4.30 2N4957 6.30 2N5942 49.50 HEPS3013/75 295 MM1550 10.00 MM1553 56.50
2N3300 1.05 2N5Q70 13.80 2N5922 10.00 HEPS2014/76 495 MM1601 5.50 HEPS5026 2.48
2N3302 1.05 2N5090 6.90 2N6080 5.45 HEPS3002 11.03 MM1602 50 MSC 80256 20.00
2N3307 10.50 2N5108 3.90 2N6081 8.0 HEPS3003 29.88 MM1607/2N5842 8.65 CTC D1-28 20.00
2N3309 3.90 2N5109 1.55 2N6082 11.25 HEPS3005 9.55 MM1614 75 CTC D10-28 20.00
2N3375/MM3375  7.00 2N5177/MRF5177 20.00 2N6083 12.95 HEPS3006 19.90 MM1620 17.50 CTC E1-28 20.00
2N3553 1.80 2N5179 .68 2N6084 14.95 HEPS3007 24.95 MM1622/2N5849 19.50
2N3571 4.10 2N5180 .83 2N6094 5.75 HEPS3008 2.18 MMI1661 .00
2N3818 6.00 2N5184 2N6095 10.35 HEPS3010 11.34 MM1669 17.50
2N3824 3.20 2N5216 47.50 2N6096 19.35 RCA TA7994 50.00 MM1943 3.00
2N3866 1.09 2N5583 5.60 2N6097 28.00 RCA 40290 2.48 MM2605 3.00
2N3866 JAN 4.14 2N5589 4.60 2N6166 85.00 Kertron K2126 5.50 MM2608 5.00
@l Z 2543 N. 32nd STREET C.0.D.
PHOENIX, ARIZONA 85008 OR
electronics PH. 602-957-0786 o)

More Details? CHECK—OFF Page 142
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and HF too...

Chicago
Area
Hams!

Come in or call for the

ERICKSON
COMMUNICATIONS

Cash or trade deal on:

® Ameco ® ASP e Atlas

® Belden ® Bird ® CDE

® CES o 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
® Ten-Tec ® Yaesu . ..

im-ms

Touhy \
“3
<, §e]
% &
—— :" Devon
€
2
© K
T &
z 99
!
ERICKSON
*5935 MILWAUKEE
N

Hours: 9:30-9 Mon. & Thurs,
9:30-5:30 Tues, Wed. & Fri.
9-3 Sat.

DANNAMERICARD

ERICKSON
COMMUNICATIONS

5935 N. Milwaukee Ave.

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-4T re-
ceivers. Ideal for 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 prototype fabrication. Send
S.A.S.E. for data: “GRINCH", 307 Jane Road,
Cinnaminson, N. J. 08077.

QSL'S — BROWNIE W3CJI — 3035B Lehigh.
Allentown, Pa. 18103. Samples with cut cat-
alog 50¢.

EXCLUSIVELY HAM TELETYPE 2l1st year,
RTTY Journal, articles, news, DX, VHF, clas-
sified ads. Sample 35¢. $3.50 per year. Box
837, Royal Oak, Michigan 48068.

OSCAR 7, SSB-CW TRANSMIT CONVERTERS.
For 28 or 50 MHz input at 20 mw, 432 MHz
output at 1 watt. Solid state, for 12 volt sup-
ply. 35 watt solid state amplifier available
for this converter. Units designed and built
by WQZENC. Write for information. 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 list “A”, D & V Radio Parts, 12805 W.
Sarle Rd., R#2, Freeland, Mich. 48623.

500 MHz PRESCALER Divide by 10 or 100
$59.95. Free information. CBS Enterprise, P. O.
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 from 9 a.m. to
4 p.m. Located at 910 Union St., Brooklyn,
N. Y. (at Grand Army Plaza). Sellers $3,
buyers $1. Children free. Refreshments avail-
able. Talk in on 146.43 and 146.52.

S O W P CHRISTMAS QSO PARTY. The Society
of Wireless Pioneers will conduct a member-
ship on-the-air QSO Party on the weekend of
December 18 and 19, 1976, The Party will
cover the full 48-hour GMT period and will be
the first ‘‘voice’” Party scheduled by the So-
ciety. The purpose of the affair will be to give
members an opportunity to meet one another
and to pass along their season’s greetings,
etc. There will be no formal exchange re-
quirements and no need to submit logs. All
members with a phone capability are en-
couraged to participate. The call will be CQ
SOWP. While there will be no certificates
awarded, everyone who takes part will be a
winner by having an opportunity to renew old
friendships, establish new ones and to con-
tinue a comaraderie developed over the years.
Suggested frequencies for the affair are 25
kHz (%£) 5 kHz up from the low end of the
gengral class phone portion of each amateur
and.

Chicago, IL 60646
(312) 631-5181
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Stolen Equipment

STOLEN on 8-20-76 in a San Francisco park-
ing lot, one Tempo VHF 1.2 meter transceiver
#5728 one Western Electric Touch Tone pad.
Raward -— 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: Robert E. Kelley W5VFU,
3400 Brook Dr., Okiahoma City, OK 73119,

DRAKE TR-22 2 meter transceiver SN. 640139.
Beige trimline, TT Handset. Magnet mount
quarter wave antenna, Stolen from Rick Simp-
son, KQUZP, 303-471.2059, 2723 Rigel Drive,
Colorado Springs, Colo. 80906.

WILSON T1402 S/M 2 meter handi-talky SN
OR6427. Stolen from: James Hettle, PSC #1,
PO Box 2493, Peterson AFB, Colo. 80914,

YAESU FR-101SDIG, HF Digital Receiver. SN.
6C31339. Yaesu FL101, HF Digital Transmitter.
SN. GE306276. Stalen from: Associated Elec-
tronics Service, 303-475-7050, 404 Arrawana,
Colorado Springs, Colo. 80909.

STOLEN FROM GENAVE RADIO Expo ‘76
booth in Chicago, Sept. 18-19, 1976: One
GTX-1T Handie-Talkie S/N 10-59, Anyone with
information is requested to contact Genave,
4141 Kingman Drive, Indianapolis, Ind. 46226,
317 546-1111.

ALUMA

TOWERS

MADE IN ALUMINUM

e S S S L T

WD o W T AR LAY AN DL A B

‘| %« TELESCOPING

n (CRANK UP)

M * GUYED

5: % TILT OVER MODELS
|:i| QUALITY MADE

i

(Y |

A‘l‘A

Q)LQQQQQ"\t %0“
HAM

COMMUNICATION

10 MODELS MFG.

Towers to 100 feet. Spe-
cials designed & made. See
dealer or send for free
catalog.

IN U A N VSN

ALUMA TOWER DIVISION

FRED FRANKE, INC.

BOX 2806HR
VERO BEACH, FLA. 32960
PHONE (305) 567-3415

W Za w A Zaw N Vel NS N %

( 1/ -1

TEST EQUIPMENT

All cquipment listed is operational and un
conditionally guarantecd. Money back 1t nuoi
satistied—equipment being returned must be
shipped prepaid. tnciude check or money ordet

with order. Prices include UPS or motar troighi
charges.
BECKMAN 7570A Counter Freqconv
10-1000mHz ... 275
BOONTON 190A Q-mir 30-200mHz ... 325
BOONTON 202B AM-FM sig gen
54-216MHZ ... 275
DEI TDU-230mHRz videodisplay ... ... 55
GR546C Audio microvolter ........... 65

HP160B (USMI105) 15mHz scope with

norm horiz, dual trace vertplugs ... 375
HP166B (Mil) Delay sweep for above .. 130
HP185A Sampling Scope 1 gHz 186B

xstrriseplug ... ... o 335
HP202B LF Osc .5H2-50kHz 10v. out ... . 75
HP205AG Lab Audio Gen .02 20kHz, .. 195
HP212A Pulse Gen .06-5kHzPRR .... .. 65
HP430CR Microwave Pwr Mir ......... 40
HP5408 Transfer Osc to 12.4gHz for

use with HP524 type counters ....... 115
HP571B-561B Digital clock/rcdr ...... 245
HP616 Siggen 1.8-dgHz FM-CW ... .. 385
HP486 Sweep Gen 8.2-12.4gHz Sweep

range 4.4mHz-4.49Hz .. ... ... ... .. 595
HP803A VHF Ant bridge 50-500mHz .. .. 95
SINGER SSB4 Sideband spec anal

0-40mHz, res. to10Hz ............ ... 685
TEK 181 Time-mark scope calib. ....... 45

TEK 190 Sig gen(const ampl) 50mHz .. 125
TEK 551 Dual beam 27mHz scope

lessplug-ins ... e 735
TEK 565 Duai beam 10mHz scope

lessplug-ins ......... . 525
TS 505Std VTVM (rf to 500mHz) ....... 65

For complete list of alf fest equipment
send stamped, self addressed envelope

GRAY Electronics

P.O.Box 941, Monroe, Mich. 48161}

Specializing in used test equipment.

More Details? CHECK—OQFF Page 142




SPECIAL OF THE MONTH

MADE FOR HOTEL ROOM
SERVICE WAKE UP SERVICE
Here' s a parts list- All new not
used, just installed in the board.
1-1.M309K , heat sink, 2-2N5137,

5-2N3904, 2-7400, 7402,1-7403,
3-7410,1-7413, 2-7430,9-7474,
1-7486, 1 74I'il 1-74154, 1-4001,
2-741CT, 5-TIP29 & 30, 1-1.M38C
AN(14),3- MI'}A‘MQ 1 Bridges, |-
555 Timer, 1-OnOff 10K Vol Con
1-Fwe Block with 1 A SloBio
1-4" Speaker 3.2 Ohm |1 Warrt,
I-Transformer 16V Pri 5V-12V
1-Thumbwheel Switch 2 Digit

12 Positions, 40 other Misc.
Weight 4 Ibs

LUSE FOR: 5V DC Power Supply

A CHALLENGE TO BUILD,

VIDEO GAME KIT
NOW 6 GAMES TO PLAY

A CHALLENGE TO PLAY.

i

4

WIPE OUT I HANDBALL

W!PE QUT the squares — 7 serves from center — 40
On each
For 1 or 2

squares — 10 pts each square hit by ball
serve square disappears when hit by ball
players

practice.

bounce when returning this one

WIPE OUT Il

HANDBALL — You may not win but you get alot of

GRAVITY MATCH — You never know how high it will

GRAVITY MATCH PRO MATCH

PRO-
almost as fast as a hockey puck

MAT

Also
at a

VK-2-A  wt 4 130.00 VK-3 wit 24 17.50 VK-4 wt 14 22.50 VK-5-A wt 5# 17.50
P.C. Board with 78 IC's, HARDWARE KIT R.F. MODULATOR KIT POWER SUPPLY KIT
PROMS’s (programmed), Controls, switches, To convert video signal for P.C. board mounting
resistors, capacitors to speaker, 22 pin edge to TV signal. Eliminates transformer, high current
stuff board for game connector internal T.V. wire-in Voltage Reg. capacitor
Requires 5V+0DC 2 Amp heat sink

VK-4-A Antenna-Game Switch

On screen scoring between automatic serves. 4 dif-
ferent sounds

MATCH

MATCH — You have 3 paddles to return a ball

CH — The game that started the action.

a curve button while depressed sends the ball off
new angle

9.50

CLOCK KIT 312,95

MMS5316, pc bd. ,display tubes

P. A. or Music Outlet switches. etc, instructions,
Price: $12.95 e s FAIRCHILD
— CLOCK CHIpS Vo075 CITOL MUSTs | e CHNOLOGY KITS
7400 1R 7441 .75 7496 .65 74160 RhH .:(a:jn Co offers all _ulher Fairchild Technology
7401 .20 7442 .44 7497 2.00 74161 .62 MICROPROCESSOR e g e oroes
7402 .20 74431.20 741001.25 74162 1.35 COMPONENTS SOLAR CELLS
:4“3 : j‘!“ E'H'r‘ . R:" :'”“_ . ")[1 :“63 . -"ﬁ BOOK-1 8 Bit CPU! 18. 95| Build your own solar powered projects —

104 . ?3“ 7446 .87 74109 . 35 -“ﬁ«_l» - 80 1 gos0 Improved 8008  24.95]Silicon photo voltaic cell wafers unmounted or
7405 .20 7447 .69 4110 .30 74165 .9 8080A Super 8080 34 05 encapsulated with output wires attached —
7406 .39 7448 .81 74116 2.00 74166 1,00 Iﬂ"\fr\Ml(‘ RAMS 2% T Fach cell has 0.45 voll output —

7407 .39 7450 .20 741201.25 74167 3.00 ! -+ C Current varies with size and light intensity —

' it i o 2107 a2 311.01 64 Bit low pow 4. 45 | Cells can be quartered lor voltage build-up —
7408 , 20 451 ,20 74121 .34 74170 2. 00 1103 1024x! 2.50
7400 .24 7453 20 74122 .39 741729.72]. i_"l! -quﬁ‘ | H‘LIIU Single 3" dia Encapsulated with wire
7410 .20 7454 .20 74123 .50 74173 1. 25 2];).% ~4 634 % 150 0.45 volt 0.8 to 1.2 amp 7.50
7411 .20 7460 .20 74125 .45 74174 .85 t:‘i;”!} :{“l 4' ‘R% 32 ea 3" dia Encapsulated in 1 unit
2412 .24 7470 .20 74126 .45 74175 .75 . S’I"i'['l(? RAMS . 14 volt 0.8 to 1.2 amp 195.00f
7413 .35 7472 .23 74128 .65 74176 .85 1ol 256 %] .75 32 ea halved 3" dia Encapsulated in 1 unit
2414 .70 7473 .26 74132 .95 74177 . 85 2102 1024x1 2. 00 14 volt 0.4 to 0.6 amp 135.
2416 .33 7474 .29 74136 .50 74180 .75 | 25018 2561 ] Rt e 20 Sk el R
7417 .33 7475 .39 74141 .80 74181 2,00 | 3107 256x 4,00 Yolt.0.2 10 '0:2 e L
7420 . 20 7476 3 74142 4,00 74182 .00 7489 64 Bit R/W 2. 00 Unr:;:u::&:;q ;:am\:;lrgiles ot 11 anly
7422 .50 :4"*.1. 40 74143 4.00 74184 1.65 | 74200 256 Bit R/W 5.75 0.45V 0.8 10 1.2 amp 75.
7423 .28 480 ,69 74144 4.00 7T41851.30 PROMS 11 ea quartered 3" dia
7425 .24 T4R2 .72 74145 .70 741001.00 | 1702A 256x8 Eras 12, 00 0.45v 0.2 to 0.3 amp 27.
7426 .24 7483 .75 74147 2,50 74191 .65 | 1702Al 256x8 low pow 12,00 11ea2cmx2cm
7427 .24 7485 .00 T41481,75 74192 .85 | 8223B 32x8 3. 50 DASVD1:10:0.12 amp 22.5
7428 .40 7486 .25 741501.00 74193 .85 | 749 287N 256x4 6. 95 s o c o
2429 .40 748R3.50 74151 .70  T41941.20 SHIFT REGISTERS M FE)E EBCE!EPE T n
2430 .20 T4R0).50 74153 .70 74195 .55 MM5058 1024x1 Sratic 4.75
7432 .28 7490 .30 74154 .90 74196 .80 | TMS3002LR Dual 50 4,00 | e NOT A KIT
7433 .34 7401 .65 74155 .70 74197 . 83 IM""H")'?NI(”.‘Il?t’_ﬁl,\ Ilf?’ 3.00 But a complete unit ready
7437 .28 7492 .39 4156 . j“ :'“LN 1. :[_} 210714 n'.'..: ) toinstall, UL 1., approve d
7438 .28 7493 .30 74157 .70 741991.75 202 ANDADE '1"'. 2ol THE | | listed by Cal. Fire Code
7439 .36 7404 .70 741581.75 74200 3.50 -m- S $29, 03
7440 .20 7405 50 741592.25 742791.7 M ——

FTK0106 Auto Clock Kit 40.00
Jade Co will include case
when you buy from us

MATIOMAL MAT001A
DIGITAL ALARM CLOCK MODULE

P
« Bright 4 Diglt 0.3" LID Display

» Amsambied L Tested Module
om amly mead smmme? Sreaserma & pe R

@ 17 Hour Format with FM Indlcator

& 30 or 40 Hi Oparation

= Pawesr Fallure Indication

» Brightness Control Capability

= Alarm and Snooxs Timers

« Compaoct 3.0"u1.73" sg- 95
e

e JADE Co

ELECTRONICS DISTRIBUTION

2007 W. CARSON (213) 320-1250
P.O. BOX 4246 TORRANCE, CA. 90510

TERMS:

Add $1.00 for shipping plus $.85 if COD
California Residents add 6% Sales Tax
$20 minimum on BofA & M.C.

Orders trom Foreign countries add appropriate postage

KEYBOARD

wt 6# 35.00
EDGE CONNECTORS

22 Pin dual Read Out .156 S|d 2.25
50 Pin dual Read Out .125 WW 5.00

LED’S

TIL3C2 0.27 ChH1
MAN4 0.187 ChHt

1.00
2/1.00




(©) BlEs (@)
S i . 4 mt! hol“ HAM IT UP
$1.45 ea. ppd., 2/32 ?5 or 4/ $4.80 ppd.
PIONEER — Round 23" x 7" - 160 -
.3W, 4 hole mtg.
$1.55 ea., 2/$2.85 or 4/%$5.20 ppd.
mrarram | | AROUND SOUTH AMERICA
4 Hole Mtg. $1.75 ea. ppd., 2/$3.15 or @

4/%$5.75 ppd.

Round #5PS85A 2¢ x. %" Prudential Lines is offering a special Mobile Expedition Cruise for
w $1.35 ea. ppd A » . 3
2/$2.55 or 478475 pod. HAM radio operators on our 100-passenger Santa Mercedes. So here’s
NOBLE 100K Dual Slide Potentiometer, your chance to have a great 56-day cruise around South America and
e AR B S LR R T 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
}/ NEW — Just Arrived — NEW : B g 4 y ~
8 WATT — Full Leads — Imported Re- instruction in code classes and license upgrading from host Clarence
e e M en 2Kk Seid, W2KW and KV4A B. You can operate a special hi-powered Maritime
A R = A e o T Mobile Station with Chief Radio Officer Jack Lachelle. What’s more,
“istors,” 20K 1 210K 10% Ra- you can take part in a DX contest while cruising the fabulous Strait
tolerances 33 for $1.66 ppd. of Magellan. For more information, phone collect or
(Youchoose One Value — 100/%$4.15 ppd. : . .
values) Assorted — 100/$4.55 ppd. write Prudential Lines.
—_ TUNING METERS — Blue Ships of U.S. Registry.

'“‘~\ tinted plastic body, 0 to
{4 left, graduated scale,
\ 200uA, 1%5"W x 147H x
; | 11 %"D. Scale can be rear 2
| /¥ lighted. Sylvania #18148-1 T o Pl

2.25 ea. or 4/$6.95 ppd. H ,-f‘ YN w

3000 MFD .
@ 30 Volt
= — — Capacitors.
Size l" Diameter x 3” Long. 90¢ Each —— ..“-.-__/’ _....-‘:_«Juﬁhq_r Wiar i

or 3 For $2.25 ppd.

o S NED LN Gapeiate. Saats sian PRUDE NTIAL LINES

ALSO 3000 MFD @ 50V, 37 x 1%” dia. i N S
95¢ ea. or 3/$2.65 ppd. One California St., San Francisco, CA 94106 = (415) 781-3800

ELECTROLYTIC CAPACITOR — PHILCO
s 47 x 1% dia.

b

Quad section 100x150 MFD @ 400\' and
at 350V D.C. and 20x50 MFD @ 250V —

TWISTAB MTG. A very nice unit for Trans- w y F' ht'
ctlv;:i Pnrtar i‘.‘puglpI;% etc. —— e re Ig “lg Home
ce is only ea. or PP ok ”
training in

-
DUAL Electrolytic 1000 & 500 MFD. 15V, l fl t
long leads. 34" dia. x 214" long. n a lon AM nTEUR

55¢ each 3/$1.50 ppd. . . /_
CRL Disc ll.?‘;:l:cllnrs ul) :nro. 10V % No Pl‘lce Rlse RADIO
NRI, leader in Communications,

dia., Ior& $1. ppd.
100/$8.40, 500/$36.60 (U. P. S Only)
UNPOTTED TOROIDS — center tapped for ’76
BBMHY ~_ Limited Qtys 44 MHY Television, Electronics and TV-
Radio home training, now offers the

5/$2.95 - '{i?: 5/$3.95 ppd.

Transistor and Relay As- FOR FREQUENCY STABILITY first in Amateur Radio courses, de-

sembly — consists of 2} . s S
MJE3055 and (2) MJE2955 Depend on JAN Crystals. Our large stock signed to prepare you for the FCC
Amateur License you want or need.

transistors (10 amp, 90w, I
60v cnmpleman!am'p:lrs} of quartz crystal materials and com

| mounted “U" “channel ponents assures Fast Delivery from us! Don’t lose your favorite frequency
heat sink 2%" x 14" x
The FCC has said “either-or” on

1%7, (2) XTAL CAN RE-
LAYS, DPDT, 28v, 80000, licensing, but to pass Advanced and

5.8 ma DC, 1 amp contacts 1‘0 m'ﬂ Q'% .
mounted on PC board with W MONITOR %‘.‘ﬂo Extra Class exams, you need the

resistors. $2.85 ea. ppd. technical guidance as offered by NRI.

400 PIV BRIDGES — 1.5A Gen. Instr. i‘hl“h‘“""“"}f‘*" ]“T““i‘}“—“;lrl:‘:d({" i

e P.C. B . C 3 l‘?s F e ham who already as :Q'II'I{_' al,

7 oo cm“:l'DG“’Es" ped CRYSTAL SPECIALS Conditional or Tech Class ticket.

SEMTECH B i = | b

Heat sink w/center hole Frequency Standards t‘_""“‘_“m“ll"?“' F“f‘“ :-“ f”: ”_’;t ‘J"

zmﬁ Plemp ﬁsTe’“d .; 100 KH- (HC 13|TU! Sﬂ. 50 j.i]lnnl_il' I‘ln{. inc 'LIE!QS r!l.tnl- mi l_.]'.

ea. pp & e gJ-band receirver, code practice equip-

;33: ;llg 5%?? ::. ggg 1000 KH, (HC 6/U) R - ¢ | ment. Three training plans offered.

——— Almost all CB sets, TRor Rec .. ... $2.50 Get all the facts. Mail coupon. No

P — TESTED (CB Synthesizer Crystal on request) nhllga}lnn, ?\T: salesman will call on

$2.25 ea. ppd. Amateur Band in FT-243 ea. $1.50 you. NATIONAL RADIO
gggg ea, ppg. 4/%5.00 INSTITUTE, Washington,
- ea. s 3 Y i
. 2 80-Meter- $3.00 (160-meter not avail ) D.C. 20016.
SEND STAMP FOR BARGIN LIST For 1st class mail, add 20* per crystal. For i o - MAIL NOW
PENNSYLVANIA RESIDENTS - ADD 6% Airmail, add 25°'. Send check or money : NATIONAL RADIO INSTITUTE

ALL ITEMS PPD. USA N6 deal ol * Washington, D.C. 20016 :
Canadian orders for less than $5.00 add order. No.dealers, please * Please send me information on Amateur Radio .
$1.00 to cover additional mailing costs. * training .
UPS requires your street address. Div. of . L
% « Name ___Age .
y " M mml:'onmu . 2
f 2400 Crysial Dr., . Address -
 m. weinschenker Esyere e S0 : o = Y
3 electronic specialties-BOX 353, IRWIN, PA 15642 CRYSTALS | A" m“mmm © ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
Send naweatalog J L ....iiiiiieiieiscseseasseans San e weieaee
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Performance...

your choice for
under $299

Standard’s 146-A Handheld

outclasses them all!

Check these “ASTROPOINT” features:

146-A

146-A
146-A
146-A
146-A

146-A

146-A

Because no two transceiver applications are exactly
alike Standard also makes the rugged HORIZON 2"
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 deluxe 2 Meter FM transceiver in a Hand-
held package

2 watts RF output nominal

Compact size: only 1% x 3 x 9 inches
Separate internal mike for superb audio
Epoxy PC board mounted in a superior
diecast frame

Provision for Private Channel (CTCSS)
external mike or speaker mike

Myriad of available accessories for out-
standing flexibility

a price that's right.

Standard

Communications

Standard Communications Corp. P.0. Box 92151 - Los Angeles - Ca- 90009

More Details? CHECK—OFF Page 142

————
B stanDARD
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SWAN METERS HELP YOU
GIVE IT YOUR ALL

VSWR from 3.5 MHz to 150 MHz on
SWR Bﬂdge for 21-95 100 microampere meters. Ideal swn ”
Our little dual meter SWR bridge for mobile or home operation ®
indicates relative forward power  with low in-line insertion 10ss. ELECTRONICS
and SWR. Use your Swan credit card. & Subsidiary ‘OF CUBIC Corporktion
The Unit is capable of handling Applications at your dealer or write: 305 Airport Rd. Oceanside, CA

up to 1000 watts
and will indicate
1:1 to infinity

— CLEAN SIGNAL —
— ALL CHANNELS —

ONLY RP GIVES YOU BOTH
PLUS
e SUPER ACCURACY (.0005%)

e FULL 2M FM COVERAGE

144-148 MHz
WORKS WITH MOST FINE AMATEUR
OR COMMERCIAL GRADE RADIOS

MFA-22 SYNTHESIZER

NOW SAVE 20%

MFA-22 $260.00
with 5kHz Steps $300.00
Shipping (UPS) $3.00

Fully wired, tested, 1 yr. warranty

Factory direct .
only ﬁ: Electronics

BOX 1201H
CHAMPAIGN, ILL.

20
DETAILS big
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92054 (714)
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MODEL 6154 TERMALINER

I'D BUY FROM US

YOUR INQUIRY OR ORDER WILL
GET OUR PROMPT ATTENTION

AUTHORIZED

AXRD DISTRIBUTOR

WEBSTER COMMUNICATIONS
115 BELLARMINE
ROCHESTER, M| 48063
313-375-0420

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 HANDBOOXK, logs,
antennas, calibrators, CON-
FIDENTIAL FREQUENCY LIST,
receiving antenna tuners,

FM or TV station guides, AM
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
[ {RTYYRY AN PTRVPTT Y VPORY ONPTRTPNY ONISTUMITORY I PTON

More Details? CHECK.—OFF Page 142



ALDELCO SEMI-CONDUCTOR SUPERMARKET
s

AF DEVICE

ZN3TE IW 400 MH: 6550 ZNBOBO AW 175 MHz 540
INIBGE 1W 400 MH: a9 NG0B 15W 175 MH: B.45
ZNSEH0 IW 175 MHs 4756 FNEOBZ 25W 175 MHz._ 1085
NG5O0 10W 175 MH: 7B0 ING0B3 30W 175 MH: 12.30

2NG521 25W 175 MH: . 10.95 NG0B 40W 175 MHz . 16.30

HEAVY DUTY RECTIFIERS
200 Vaolt 100 Amp DDB B.50

TELEX: 22-8411

12.50
2 st Rectilier RCA 10 tar 99
10.000 Volt Sicon Rectifier Ene, 65 mA 295

Muskegon, M| 49441

ALDELCO KITS

For Over 38 Years
HAMS! Write For Free Catalog
and Wholesale Prices!
ELECTRONIC DISTRIBUTORS, INC.

Midwest Ham Headquarters

— z
° (=]
m
— i e i (=] oJ O
= o wl il "
Dugital Cloek v, Minutes & Se q w E E ‘ = < h
- Lnd
LeeFresb Iz o= 82 7
bl <57~ = w B2 Z x o
=558203 S ou >
NOW OPEN - ALDELCO COMPUTER CENTER — books — ZokE o [+ [ - [1H) @
magazines, kits, boards & support chips — Q — : W g h w
= = 3" - Z 2
= ET
MODS Time Base Kit SD/B0 Hr........ooovoenccicnniinais ——1 = E = n a ; o - '!
DISCRETE LEDs &l [ — = Lad = <
Jumba Reds. Long or Short bull 6 for $1.00
200 Series, . Ovangu, Yellow or Red 5 o $1.00
RL2 or Micro Red 5 for $1.00
ZENERS
INT46 1o INTEG 200 Mw es .26 TNA72810 TNATEE 1w %
1068 $65 CA3028A DI Amp 5150
MPSANA 90 LM301 OF Amp 55 e
2N3055 99 L M3I09K Vol Reg 110
MPF 102 FET 45 | MIBON Audic Amp. 175 ‘ s
2N3904 or 2NI06 1099 p vt Desioar [ |
INEA96 or 2NG108 40 ::,"‘?lg ke Dt i?? 1 e
WIE 340 (2N5655) $1.10 SAI8 PLL 5 | i) v
40673 ACA FET 1,55 NESSZBPLL A .. -5 -
741 ot 709 14 Pin DIP 25 NESESAPLL 250 L]
555 Timer 75 LM709 Min DIP OP Amp . 45 a |g a
658 (Duasl 555) £1.75 LMTAICE TOS OP Amp 45
200 Vait 25 Amp Bridge . $1.50 14 or 16 Pin IC Sockets 30
INIA INATAB... 1010 98 We have 7400 series IC's sond frequency = uih
1N34 - INGO - TNB4. 10 tor 00 talog - (i »

stamp e I
g sy dewice @t amy guantify. Al atpaid o USA Mim

SR G G o i b counter you e

can count on
HDE@ New 300/600 Mhz Digital Frequency Counters are in a class by them-

selves when it comes to reliability, accuracy and performance.

2281H Babylon Tnpk., Merrick, NY 11566
1516) 378-4555

Quality features include full 7 digit display panel with large LED read-
outs, resolution to .THZ, high input sensitivity, automatic limit on in-

Radio put, controlled time base, selectable gate times .1 sec., 1 sec. and 10
Amateurs sec. and high stability time base options available.
Reference
Library Complete Kit includes all parts, drilled and plated PC boards, cabinet,
of Maps switches, hardware and a complete Instruction Manual including calibra-
and Atlas tion instructions.
WORLD PREFIX MAP — Full color. 40" x 28",
shows prefizes on each country . DX zones, SPECIFICAT.ONS -[()_ 969%5 ___________
time zones, cities, cross referenced tables Input Impedence: Direct HI-Z, Pre-scaled 50 | Send check or money order HR-12
$1.25 Sensitivity: £} 50 mv/20MHZ 150 | $129.00 for Model 300
RADIO AMATEURS GREAT CIRCLE CHART OF mv/200MHZ 200 mv/ | Kit (1 HZ to 300Mhz)
THE WORLD — from the center of the United 600MHZ | $179.00 for Model 600 Kit
States! Full color, 30" x 25", listing Great Cir- Time Base: 10 Mhz crystal oscillator | '
cle bearings in degrees tor six major U.S. cities; Stability: | (1 HZ to 600Mhz)
Boston, Washington, D.C., Miami, Seattle, San ihty: | For preassembled and tested units
Francisco & Los Angeles sl-25 Standard 10ppm 25 to 40 c? [ $199.00 Model 300
RADIO AMATEURS MAP OF NORTH AMERICA! TXco* 299"; 31; ::1255 300 ! $249.00 Model 600
Full colar, 30" x 25 — includes Central Amer- Frequency Range: Mode to |
ica and the Caribbean to the equator, showing Mhz ]NQME
call areas, zone boundaries, prefixes and time Model 600 1THZ to 600 |
zones, FCC frequency chart, plus useful informa. Mhz ]RDDRESS
tg:nr:lw:a:h of the 50 Unmited States and other Resolution: 0.1 samaval gate 1CITY
1.0 second gate |
WORLD ATLAS — Only atlas compiled for radio - STATE
amateurs. Packed with world-wide information 10.0 second gate !
- includes 11 maps, in 4 colors with zone Power: 120 VAC 25 Watts I ZIP
boundaries and country prefixes on each map. 12 vDC* |
Also includes a polar projection map of the Cabinet Size: 8 x 8" x 2%" |[CALLI ——————
world plus a map of the Antarctica — a com- \
plete set of maps of the world. 20 pages. Size| | e e e e e e e e o —————
By~ x 12 . *Optional
Complete reference library of maps — set of 4
os listed above 373 Send check or money order to:

See your favorite dealer or order direct.

Mail orders please include $1.25 per order
for shipping and handling.

RADID AMATEUR
WRITE FOR Ca“l:lnal(mc
FREE
BROCHURE!

Crescew O - farallyourired wbfenec
irex&iCablelinc:

- Bldg. 13 Euclid Ave., NewarkN.J.07105 (201) 589~4647J

Dept. E 925 Sherwood Drive
Lake Bluff, 111 6004,
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Sy & MORE!

Motorola R.F. Power Transistors . . .
2N2857 30mw 10Vee
2N2947 15w 25Vee
2N3375 40Vcee
2N3818 60Vee
2N3866 28Vee
2N3866JAN 28Vce
2N3866JANTX 28Vee
2N3925 13.6Vce
2N3948 20Vee
2N3950 28Vee
2N4072 13.6Vee
2N5179 6Vce
2N5177 38Vee
2N5637 28Vce
2N5643 28Vee
2N5842 4.0Vee
2N6097 13.6Vce
MM8006 6Vee
MRF621 12.5Vee

WWX O

40W

3.8db
45w

MMemoOoOXmmDP R~

1000MHz
50MHz
400MHz
150MHz
400MHz
400MHz
400MHz
175MHz
200MHz
50MHz
175MHz
900MHz
400MHz
400MHz
175MHz
1700MHz
175MHz
1000MHz
470MHz

$ 95
$ 8.00
$ 3.50
$ 4.50
$ 65
$ 2.00
$ 3.00
$ 2.50
$ 125
$10.00
$ 1.00
$ .50
$10.00
$ 9.00
$12.00
$ 9.00
$15.00
$ 125
$16.00

2N2431K
2N2907A
2N3250A
2N3567
2N2638
2N3640
2N3644
2N3702
2N3703
2N4001
2N4291
2N5192
2N5194
MM3002
MM4000
MM4003

250458
25D235
MJEBOO
MJE1093

KMC R.F. TRANSISTOR. TYPE K6008

450mw  3000MHz BVcbo 20 BVco 12  BVcbo 3.0

MMT74
MMT2857
MPSA13

ICma 100 2N2365A

$2.50 each or 5/$10.00

Fairchild R.F. TRANSISTORS

SE5015
SE7056

$1.00
$2.00

Motorola 4-LAYER
1N5160/M413054

2N3013
DIODES

Transistors . . .

MM4049 (R.F.)

RF TRANSMITTER MODEL T-400
MICROCOM CORP. 26VDC 410.5MHz
$12.50 each

RF POWER AMPLIFIERS
ACRODYNE INDUSTRIES, INC.
VHF 172MHz 15 Watts $25.00
UHF 400MHz 15 Watts $35.00

Feather Fans USED BUT TEST G0OD
AND LOOKS NEW MODEL 113 115

VAC $6.00
ROTRON 3380 RPM 270 CMF

5/$1.00
5/351.00
2/51.00
5/51.00
5/$1.00
5/$1.00
5/$1.00
5/$1.00
5/$1.00
$1.00
2/$1.00
$ .75
$ .75
$ .75
$ .75
$ .75
$5.00
5/$1.00
2/51.00
$ .75
$1.50
3/51.00
$1.00
3/$1.00
10/$1.00
10/$1.00

(NICAD BATTERIES) AA, 1.25 Volts
29¢ each

MUFFIN FANS USED BUT TEST
GOOD AND LOOKS NEW ROTRON
115VAC $4.00

CAN TYPE ELECTROLYTIC CAPACI-
TOR 3000MFD @ 200VDC NEW
SANGAMD $2.00

SILICONIX 1.C.

G115BX 6X PMOS SW ARRAY $2.00
DG200BA 2XSPST CMOS ANALOG
SW $1.00

(R.F)

DIODES

1N2061 8/$1.00 1N4002 6/$1.00
1N2070A 8/51.00 1N4006 4/$1.00
1N4001 8/%1.00 1N540 8/$1.00

$1.00
F-18X
F-93X

Motorola S.C.R. & TRIAC'S

2N4171
2N5060
MAC21-1
MAC21-2

$1.50
$ .45
$1.00

25V 25 Apms
$1.50

50V 25 Amps

MAC21.3 100V 25
MAC21-5 300V 25
MAC21-6 400V 25

Triad Transformers
PRI. 115V
PRI, 115V

$3.00

FIL. 6.3VCT @ 6 Amps
$3.00

6.5V to 40V @ 750ma

I.C.s
N7473A
N7493A
N74151A
N74157A
N741748

Amps
Amps
Amps

N74193
N74H11A
N74H11F
N74H21A
1103P

@ UA741C
DM5400D
DM7490N
DM74368N

@
@
@
@ DMB098N

SEMICONDUCTOR SURPLUS

PRE-AMP

HIGH GAIN - LOW NOISE

35dB power gain, 2.5-3.0 dB N.F. at 150
MHz 2 stage, R.F. protected, dual-gate
MOSFETS. Manual gain control and pro-
vision for AGC. 4%"” x 1%” 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
MH2 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

3001 NORTH 32

SUB-AUDIBLE  GENERATOR

« Inexpensive multi
tone encoder

« Compatible with

PL-CG-QC

ST., APT. 212 (602) 956-9893

PHOENIX, ARIZONA 85018

. Gutter mount Antenna Sys-
tem has quick disconnect
1/4 wave element to resist
theft. Resilient, vinyl-clad
element and stressed alum-
inum mount to resist weath-
ering. Available for 146 or
220 MHz, Elements are in-

¢ Ls?&xias:grtion terchangeable.

« Input 8-18 VDC _: VERY POPULAIIQ AT
unreglated e GUTfRI MOUNT RAMPESTS!

* Rugged, | p"'j'iﬁ,t.'c Price $19.95 PLUS ELEMENT ELEMENT ONLY
leads FM-146 ..... $15.95 FME-146 ... .. $4.95

» Adjustable frequency Frefgé ts‘;at at F’I"'zlz: o -f15f-35 l F":E-izo ----- $4.95

- i 3 “Includes eet of low loss RG-58 coax.

(98 250 Hz)‘ Lower $5_00 exytra Prices include postage in continental U.S.A.

available
« Excellent stability

Send for more info

Calif, res. add 6%

hr

TONE ENCODE

A Better Keyboard

Output Level Set Pot
Crystal Controlled-Digitally
Synthesized Tones
Strapping for Hi-Low Z Output
Internal 5 V. Regulator

Supply Voltage Range 7 to 24 V.
RF1 Suppression

Velero and Case Included
Size 2.80 - 2.00 - 0.60 Inches

Dept

Penn. residents: Add 6% Sales Tax.

HamLine Electronics

Box 52, Sweet Valley, Pennsylvania 18656

R PAD

MODEL TTP-03

$54.95

POSTPAID
IN U.S.A.

TEXAS RESIDENTS
ADD 5% SALES TAX

CHECK OR M.O.
WRITE FOR BROCHURE ON
AUTOMATIC UNIT ATD-30

CLENNG ELECTRONICS CO.

BOX 12171 — DALLAS, TEXAS 75225

110 [ december 1976
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CALLTOLL FREE 800-521-4414
SAVE $80,000.00 IN CRYSTALS

LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS
FREE NO OBLIGATION 7 DAY TRIAL

\mr- ﬂm'::
BEARCAT 101 renNELEC TR the,
16 channels MCP 1 WHAMO-10 OPTISCAN
30-50 MHz 16 channels 10 channels 10 channels
146-174 MHz 3118 — 51.655 MHz 30-50 MHz 30-50 MHz
416-512 MHz 151.18 — 171.655 MHz 146.174 MHz 150-170 or 140-160 MHz
CE’s Price — $296.95 451.18 — 471.655 MHz 440-512 MHz 450-470 MHz
CE’s Price — $339.95 CE'’s Price — $278.95 490-510 MHz

CE’s Price — $296.95
Toll free U.S.A. 24 hour order & information line 800-521-4414. Outside U.S.A. & Michigan
master charge 24 hour phone 313-994-4441. Certified check or charge card on mail orders for immediate
et nrensans cano shipment. Dealer inquiries invited. Michigan residents add tax. Foreign orders invited. Call

toll free or write for vour free complete catalog & specifications. Satisfaction guaranteed or

your money back. For engineering advice, call after 6:00 PM. E.S.T.

: ™ CALL TOLL FREE
BANKAMERICARD COMMUNICATIONS ENGINEERING 800-521-4414
Ml -0 80X 1002 or
ANN ARBOR MI 48106 313-994-4441

~ DON & BOB'S
: UPER BUYS

HY GAIN TH6DXX $192.00 HY GAIN 18AVT/WB + 100 FEET OF RG8/U $100.00
TH3MK3 3 ELEMENT BEAM, 20, 15, 10 $160.00 SOLID ALUMINUM T-6 MAST 153" OR 174" 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 RG-8/U FOAM COAX 23¢/FT.
HY GAIN 204BA $144.00 BELDEN 8237 RG-8/U 19¢ /FT.
HY GAIN 402BA $160.00 BELDEN 8 WIRE ROTOR CABLE #8448 14¢ /FT.
HY GAIN DB 10/15 A $120.00 BELDEN 8210, 72 OHM KW TWINLEAD $19 PER 100 FT.
2 BDQ 80/40 TRAP DOUBLET $39.95 AMPHENOL PL-259 59¢
CDE HAM-II ROTOR $129.00 CALL FOR QUOTES — T5-520, TS-820, TS-700A, 210X.
CDE CD 44 ROTOR $104.00 TEMPO 2020 & MULTI 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 PRICES FOB HOUSTON. CALL TODAY FOR ITEMS NOT LISTED
OUR STAFF: W56J, KSAAD, WSMBEB, WASZNY, WASUUK, WB5JIS, K5QHQ, W5HVU, WASTGU, W5AB, K5BGB

MADISON ELECTRONICS SUPPLY, INC.

1508 McKINNEY AVENUE, HOUSTON, TEXAS 77002
713/658-0268 CALL us! Nites 713/497-5683

More Details? CHECK—OFF Page 142 december 1976 111




FREE

NEW CATALOG

NOW’'S THE TIME
to request your free new
catalog on many, many
exciting Amateur products
including:

Data-Tone Keyboards

Data-Tone Encoders

Handheld Encoders

Automatic Data-Tone Dialers
CW Keyers

CW Memories

Auto Patches

Receiver Preamps

Single Tone Encoders

Single Tone Decoders

Tone to Pulse Converters

&=
DATA SIGNAL, INC.

2403 COMMERCE WAY
ALBANY, GA. 31707
912-883-4703

112 december 1976

125 Hz CRYSTAL FILTER FOR DRAKE R-4 40

15 AL VAT AL

5\\#\"&@ ﬁ:ﬂ ,ulmn,w ‘o

Cuts QRM. Ideal for DX and Canlesl Work. Does
what no audio filter can do. A must for CW oper-
ators who want the best, 125 Hz @ —6 db, 325
| Hz @ —60 db, 8 poles.

CF-125/8

$125.00
Money back if not satisfied

Sherwuod Engineering, Inc.

Dept. A
1268 South Ogden St.
Denver, Colo. 80210
(303) 722-2257

2 METER CRYSTALS

IN STOCK

FOR THESE RADIOS ON

STANDARD ARRL REPEATER

FREQUENCIES

Clegg HT-146
Drake TR-22
Dlaiw TR-33 (rec only)
Drake TR-72
Genave
Heathkit HW-2021

(rec only)
Heahtkit HW-202
lcom/VHF Eng
Ken/Wilson
Lafayette HA-146
Midland 13-505
Regency HR-2
Regency HR-212
Regency HR-2B
Regency HR-312
Re}_u-my HR-2MS

Sonar 1802-3-4, 3601
Standard 146/826
Standard Hurlz(m

Swan FM

Tempo FMH
Trio/Kenwood
Trio/Kenwood TR2200
Trio/Kenwood TR7200

KENSCO .
30776

COMMUNICATIONS

Box 469

Quincy, MA 02169 @ —
(617) 471-6427 | o

FREE 12 red L.E.D.'S
with purchase of PB-100

CONTINENTAL
SPECIALTIES
PROTO

BOARD 100

A low cost, big 10 IC capacity breadboard kit with
all the quality of QT sockets and the best of the
Proto Board series . complete down to the last
nut, bolt and screw. Includes 2 QT-355 Sockets; 1
QT-35B Bus Strip; 2 5-way binding posts; 4 rub-
ber feet; screws, nuts, bolts; and easy assembly
instructions. $19.95
Postpaid — Continental U.S.A.

se “'Check-0fi"" for complete product catalog

HOSFeLT

// eLeCTRONICS ©
b 2610 SUNSET BLVD.
STEUBENVILLE, OHIO 43925
Phone 614 264-64564

Ao T
Lat- ]
i

-
b

IF YOU DON'T HAVE OUR
CATALOG YET, SEND SASE!
PREAMP, CONVERTER, FM RCVR &

XMTR KITS, CUSHCRAFT & LARSEN
ANTENNAS, STANDARD XCVRS.

FAST MAIL & PHONE SERVICE

182 BELMONT RD., ROCHESTER, NY 14612

WANT SOMETHING REALLY SMALL AND EFFICIENT?

Then you want the antenna that's known around the world

for it's small size and superior performance . . .

The Mini-Products Multiband HYBRID QUAD

$109.50

If not stocked by your dealer order
dhrect shipping i USA. Send
for free catalog of other models and
more data

ELEMENT LENGTH - 11 ft.

BOOM LENGTH - 54 INCHES
WEIGHT - 15 POUNDS

WIND SURVIVAL - 75 MPH
BANDS COVERED - 6, 10, 15 & 20
1200 WATTS P.E.P.

FEED LINE - 50 OHMS

[V iei | Droducts.Sne.

1001 W. 18th St. Erie, Pa. 16502

More Details? CHECK—OFF Page 142




_.‘L'..\' e wns
, W once a
Srpete Yoy
\'“-_B
. soe (
. yov

_’\,\_-,lf\frﬂ :\-\ue Y0 o
nd Ao

RD-1+BOX 185A « FRANKLIN, PA 16323

ER VALUE!

You can fea”y “ham" it up i ® |CS Socketed ® Deluxe Metal Cabinet

our great line of transceivers! ® Push button Switches on Main PC Board e Complete Step-by-step Instruction & Diagrams
. ® Open chassis for Easy Assembly ® 3 in. 7-Seq. LED Readouts
2 IN 1 DMM-COUNTER FREQUENCY COUNTER
. 40 MHz KIT Ao SO AT
e 3179 95 _ I 89 95
= J21] [l ae FCM-8 - FC-6H
» !Sg IDﬂIHGzl-ilT 150 MHz KIT
i -1/2H x 9D
The FT-101E YAESU Transceiver & Fze A0UE B TR $219.95 Size 7W x 3H x 8D $109.95
with new RF Speech Processor $749* Meter: Auto polarity and overrange indi- Perfect for CBers, hams, hobbyists, tech-
..... cator. 11 Meg. Ohm input ped ici Hi Z input, 100MV sensitivity.
Four overlapping ranges on AC-DC volts Frequency 10 Hz to over 30 Mhz. (FC-6)
and current to 1KV and 1 AMP and five and 100 Hz to over 150 Mhz. (FC-6H).
ranges on ohms to 1 Meg. Ohm. 500% Crystal timebase. 5 ppm.
overrange capability, except current. FCC-8
Accuracy: 1%, +1 count DC, +1.5%, %1 8 DIGIT
count AC and Ohms. Counter: Same as 150 MHz KIT
FCC-8. Ihedetect covnrra
CAPACITANCE COUNTER | | $s149
NOW, IT IS - s
O i Size 10W x 3-1/2H x 9D
The TS 700 PKENWOOD SRR KAV RS, Hi Z input. Sensitivity 100 millivolts at
Transceiver. Solid state 2 meters 95 1560 Mhz. Readout Hz., Khz., or Mhaz.
SSB/FM/CW/AM. $700 379 Resolution 1 Hz. to 10 Mhz. and 10 Hz
i # wr above Crystal time base — 5 ppm.
POWER TRANSISTORS FOR AMATEUR US : ASSEMBLED
J”_.-:[j-::;‘JLm:f’;;;;::;.x-.‘r’r!m: : Size 7W x 3H x 8D $£99.95 Add $2.50 Shipping/Handling Each
pirect 1 Check or MO with order +1% 11 count (£1 pfd. lbe:;;w 100 nfdAII California Residents Add 6% Sales Tax
Order DY 2 Bank Americard or Mastercharge. Four ranges from pico farads to severa >
3EZWA {l{r; o .-;*ra deposit, please) thousand microfarads. Features crystal Mastercharge and Bankamericard
ro Tor £ REE Drodhnres and parcwtan on ol modets timebase reference for stability. Auto- Low Cost Assembled and Tested Modules
cycling. for Stopwatch, Freq. Counter and

2602 E. Ashlan Multimeter Available. Write or Call,

mahsner ke LIN CORP. 153115 sroadway, Gardens, California 80248 (213) 532-8809

radio, inc. Phone (209)224-5111
=
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NEWT 10 KEYER

The Worid's Greatest
Sending Device

Adjustable to Any
Desired Speed

= Now available from Palomar S

Engineers - the new Electronic IC
KEYER. Highly prized by

-~ professional operators because it —~r
— is EASIER, QUICKER, and —

MORE ACCURATE.

r— It transmifs with amazing ease —

CLEAR, CLEAN-CUT signals at

any desired speed. Saves the arm.
- Prevents cramp,
anyone to send with the skill of an
expert.

I SPECIAL g
! RADIO MODEL ﬁ

e Equipped with large specially —_

constructed contact points. Keys
any amateur transmitter with
p— ease. Sends Manual, Semi-

paddie touch will AMAZE you.

= Every amateur and licensed
operator should know how to send
with the IC KEYER. EASY TO
— LEARN. Sent anywhere on
=, receipt of price. Free brochure
sent on request.
v Send check or money order. IC
— KEYER $87.50 postpaid in U.S.
and Canada. Add $10.00 for
HEAVY NON-SKID BASE. IC
= KEYER LESS PADDLE $67.50.
Add 6% sales tax in California.
Italy write i2VTT, P.O. Box 37,
22063 Cantu. Elsewhere send
$92.00 (U.S.) for IC KEYER or
$72.00 (U.S.) for IC KEYER LESS
PADDLE for air parcel
delivery worldwide.
Fully guaranteed by the world’s
oldest manufacturer of electronic
keys. ORDER YOURS NOW!

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025
(714) 747-3343

post

Phone:

114 december 1976

and enables —

e Automatic, Full Automatic, Dot
Memory, Squeeze, and lambic -
- MORE FEATURES than any
—_— ..other keyer. Has built-in
sidetone, speaker, speed and
- volume controls, BATTERY
p— OPERATED, heavy shieided die-
— cast metal case. FULLY AD-
JUSTABLE contact spacing and
== paddle tension. The perfect
AW

FAST SCAN AMATEUR TELEVISION EQUIPMENT

L = = s S

- -. St - -
SOLID STATE S T
+ BROADCAST QUALITY
PERFORMANCE AX-10 TRANSMITTER
- FOR TECHNICAL DATA e caEen
AND PRICING,
WRITE TO: AM-1A RCVR MODEM
APTRON LABORATORIES sox 323, BLOOMINGTON, IN 47401
GROTH-Type

R =
MIXED VALUES.
DISC CERAMIC CAPACITORS
$5.00/LB. rpo.INnusA.

If you don't like the pound you get — call or
write and we’'ll send another pound FREE. (And
you keep the first pound.)

.7-9pF Glass Piston Trimmer, JFD, VC-1 $2.25 ea

10 for $1.75 ea
4.7 MFD/10V Sprague 158D $7.50/Hundred
COLLINS 635V-1 Bandpass filter, 2-29.999 MHz,
tunes in 1 ke increments. 5h.1r|:|l:|I selective filter
w/integral linear RF amps $175.00

l'a. e

1 !'i??:.
Great Repeater Receiver. 215-265 MHz Plug in
front-end & video unit with BW 15 KC — 1
MC built-in deviation meter. Defense Electronics
Model TMR-5A. Only 1 in stock. SPECIAL $215.00

-

i - =
e
Ms“& -

RVCR 2 to 30 MHz dcpendlng on the plug-in
front end. Provision for XTAL control. Makes a
fine single-channel H.F. RCVR. $125.00
100 kHz solid state standard lrequency nsclllalor
Complete in oven, Size: ¥ Fiag 11
James Knight's part #JKTO 23 D:tal Dlug ~in.
Hermetically sealed.

WE ARE BUYERS as well as sellers. What have
you? We don’t have a catalog, by the time we'd
publish it the merchandise would be gone.

DISC‘CAP, 15075 BRAEMORE RD.

NORTHRIDGE, CA. 91326 213-360-3387

COUNTS & DISPLAYS
YOUR TURNS {.

® 99.99 Turns
e One Hole

Panel Mount
e Handy Logging Area
e Spinner Handle Available
Casa 2x4""; shaft %""x3"

Model TC3: Skirt 3°;

P.0. Box 122, Itasca, IIl. 60143

WANTED: TECHNICIANS
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
excellent opportunities for a
bright future. No phone calls
please.

Send your resume to: Atlas Radio,
417 Via Del Monte, Oceanside,
CA 92054.

FEATURING COMPLETE YAESU LINE

" 1.101E TRANSCEIVER

Jim Beckett
WA2KTJ

Bryant Hozempa
WB2LVW

C F P COMMUNICATIONS

211 NORTH MAIN STREET ) Fri. & Sat. subject to
lm HORSEHEADS, N. Y. 14845 .......,j Hamfest weekends
w2/ PHONE: 607-739-0187 Closed Sun. & Mon.

ORDER TODAY
WRITE OR CALL

Mail Orders accepted. N. Y.

teur Equipment.

Store Hours

Tues. to Sat
10-6 p.m.

Modal TC2: Skirt 2-1/8";
; Knob 1- 5;"8"

Knob 2-3/8"

R. H. BAUMAN SALES

residents add
sales tax. See us for all your Amateur Radio
needs. SASE will get our list of used Ama-

More Details? CHECK—OFF Page 142



Performance... your choice for under $299

Horizon “2” outclasses them alll 25 watt output 2 Meter FM transceiver  Because no two transceiver applications are exactly
for HAM, CAP, and MARS = Full 12 channel capability alike, Standard also makes the rugged 146-A. An
» All solid state » Compact size: 6% x 2% x 9 inches » action Handheld for 2 meter FM, the 4
Weighs less than 4 pounds  Dynamic microphone ®  146-A, like the Horizon 2}’ is also avail-
Built-in speaker » External speaker jack for 3 watts of able for under *$299. Both of these
crisp audio ¢ Unique quick release/locking bracket and  rugged radios offer you exceptional
key included. quality and outstanding performance at
a price that's right.

ll\l‘}

’ Communications

Standard Communications Corp. P.O. Box 9215l - Los Angeles - Ca - 90009

| Cramped tor
»+ Antenna

sace? | imperredible

The answer to your problem is here!!! ,
The McKAY DYMEK DA 100, price

The DA 100 is a compact, wide dynamic
range, broadband, untuned, omni-direc-

tional receiving antenna covering the NCY
frequency range of 50 kHz to 30 MHz. gml&mmﬂwm&l mm
The exterior module, a small weather-proof Figure it out. It adds up to unheard-of
box with a 56 inch (142 cm) whip delivers IVVII.h to
the signal to the power supply unit through savings guaranteed quality

a supplied 50’ coaxial cable. match and exceed overpriced brands.
The power supply locates near your Let us prove it to you now!

general coverage receiver and attaches

with a supplied patch cord. ; y ’5
The DA 100 antenna is small, but will equal

or outperform a 100’ long wire antenna,

and is priced within reach of everyone! $199.95

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 » HAM, CB, & COMMERCIAL BANDS » WIRED & TESTED AVAILABLE » 100HZ READOUT * 6 DIGITS

Electronics, 140 Doncaster, Thornhill, « CRYSTAL TIME-BASE * 1Hz OPTIONAL = MASTER CHG. / B. AMERICARD OK + ADD $2 SHIPPING

Ontario (416) 881-2331. ;
Incredible counters starting at 95are also available!

Nationwide 800/854-7769 o OHWMNW*%::&GWUGIIMI

California 800/472-1783 =mmmm . . ' Box 357, Dept. 61, Provo, UT 84601 375-8566
McKay Dymek Company ; i ME ] ?ﬂ’.: g Ao i (801) 378

Illl 675 N. Park Ave,, P.O. Box 2100

Pomona, Calif. 91766
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ham radio

cumulative iIndex
1968-1976

antennas and
transmission lines

general

Antenna control, automatic azimuth/elevation
for zatellite communications

WA3HLT p. 26, Jan 75

Correction p. 58, Dec 75
Antenna dimension (HN)

WASIMY p. 66, Jun 70
Antennas and capture area

K&MI10 p- 42, Nov 69

Antenna and control-link calculations for
repeater licensing
W7PUG p. 58, Nov 73
Short circuit p. 59, Dec 73
Antenna and feedline facts and fallacies
W5J) p. 24, May 73
Antenna design, programmable
calculator simplifies (HN)

w3invo p. 70, May 74
Antenna gain (letter)

W3AFM p. 62, May 76
Antenna gain, measuring

K6JYO p. 26, Jul 69
Antenna switching, soiid-state

W2EEY p. 30, Nov 68
Anti-QRM methods

W3FQJ p. 50, May 71
Bridge for antenna measurements, simple

W2CTK p. 34, Sep 70
Cubical quad measurements

W4YM p- 42, Jan 69
Dipole center insulator (HN)

WA1ABP p. 69, May 69
Diversity receiving system

W2EEY p. 12, Dec 71

Dummy load and rf wattmeter, low-power

w20Lru p- 56, Apr 70
Dummy loads, experimental

W8YFB p. 36, Sep 68
Dummy load, low-power vhf

WBYDNI p. 40, Sep 73
Effective radiated power (HN)

VE7CB p. 72, May 73

Feedpoint impedance characteristics
of practical antennas

W54 p. 50, Dec 73
Filters, low-pass, for 10 and 15

W2EEY p. 42, Jan 72
Gain vs antenna height, calculating

WBBSIFM p. 54, Nov 73
GDO, new uses for

K2Z58Q p. 48, Dec 68
Grounding, safer (letter)

WASKTC p. 59, May 72
Ground rods (letter)

W7FS p. 66, May 71
Ground systems, vertical antenna

W7LR p. 30, May 74
Headings, beam antenna

WEFFC 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)

W72C p. 70, May 73
{satrapic source and practical antennas

K6FD p. 32, May 70
Lightning protection (C&T)

WI1DTY p. 50, Jun 76
Line-of-sight distance, calculating

WB5CBC p. 56, Nov 76

Measurement techniques for antennas
and transmission lines

w40Q p. 36, May 74
Measuring antenna gain

K6JYO p. 26, Ju) 69
Mobile mount, rigid (HN)

VEZABK p. 69, Jan 73
Power in reflected waves

Woods p. 49, Oct 71

Reflected pawer, some reflections on

VE3AAZ p. 44, May 70
Reflectometers
K1YZw p. 65, Dec 69
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Rf current probe (HN)

W6HPH p. 76, Oct
Rf power meter, low-level

W5SWGF p. 58, Oct
Sampling network, rf — the milli-trap

WeQIW p. 34, Jan
Smith chart, how to use

WIDTY p. 16, Nov

Correction p. 76, Dec

Standing-wave ratios, importance of
W2HB p. 26, Jul
Correction (letter) p. 67, May
Time-domain reflectometry, practical
experimenter’'s approach

WAQZPIA p. 22, May
T-R switch

K3KMO p. 61, Apr
Voltage-probe antenna

wI1DTY p. 20, Oct

high-frequency antennas
All band antenna portable (HN)

W2INS p. 68, Jun
All-band phased-vertical

WA7GX0 p. 32, May
Antenna, 3.5 MHz, for a small lot

W6EAGX p. 28, May
Antenna potpourri

W3FQJ p. 54, May

Antenna systems for 80 and 40 meters

K6KA p. 55, Feb
Army loop antenna — revisited

W3FQJ p. 59, Sep

Added notes p. 64, Jan

Beam antenna, improved triangufar shaped

WéDL p. 20, May
Beam for ten meters, economical

WI1FPF p. 54, Mar
Beverage antenna

W3FQJ p. 67, Dec
Big beam for 10 meters

VEITG p. 32, Mar
Bobtail curtain array, forty-meter

VEITG p. 58, Jul

Coaxial dipole antenna, analysis of

W2DU p. 46, Aug
Coaxial dipole, multiband (HN)

W4BDK p. 71, May
Collinear, six-element, for

W@YBF p. 22, May
Compact antennas for 20 meters

W4RO0S p. 38, May
Converted-vee, B0 and 40 meter

W6JKR p. 18, Dec
Corner-fed loop, low frequency

ZL1BN p. 30, Apr
Cubical quad antenna design parameters

K60PZ p. 55, Aug
Cubical-quad antennas, mechanical design of

VE3LI p. 44, Oct
Cubical-quad antennas, unusual

WIDTY p. 6, May
Cubical quad, improved low-profile, three band

WIHXU p. 25, May
Cubical quad, three-band

WI1HXU p. 22, Jul
Curtain antenna (HN)

WAATE p. 66, May
Dipole, all-band tuned

S6BT p. 22, Oct

Dipole antennas on non-harmanic
frequencies (HN)

W2CTK p. 72, Mar
Dipole beam

W3FQJ p. 56, Jun
Dipole pairs, low SWR

W6FPO p. 42, Oct
Dipole sloping inverted-vee

WENIF p. 48, Feb
Double bi-square array

W6FFF p. 32, May
Dual-band antennas, compact

W6ESAI p. 18, Mar
DX antenna, single-element

W6FHM p. 52, Dec

Performance (letter) p. 65, Oct
Folded mini-monopole antenna

W6SAI p. 32, May
Four-band wire antenna

W3FQJ p. 53, Aug
Ground-plane, multiband (HN)

JALQIY p. 62, May

68
72
73

70
71

73
74

71
69

70

70
72
73
72
70

71
72

70

71

70
76
75
72

72

69
74
72
69
7
70

72
73

68
75

71

Groundplane, three-band

LALEI p. 6, May 72

Correction p. 91, Dec 72

Footnote (letter) p. 65, Oct 72
High-frequency amateur antennas

W2WLR p. 28, Apr 69
High-frequency diversity antennas

W2WLR p. 28, Oct 69

Harizontal-antenna gain at selected

vertical radiation angles

W7LR p. 54, Feb 76
Horizontal antennas, optimum height for

W7LR p. 40, Jun 74
Horizontal antennas, vertical radiation patterns

WAIRQY 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)
WOKNI 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

W4AEQ p. 18, Aug 73
Log-periadic antennas, 7-MHz
W4AEOQ p. 16, May 73

Log-periodic antennas, feed system for
WA4AEO p. 30, Oct 74
Log periodic antennas, graphical design
method for
W4AEO
Log-periodic antennas, vertical
monopole, 3.5 and 7.0 MHz

p. 14, May 75

W4AEO p. 44, Sep 73
Log-periodic beams, improved (letter)

W4AEO p. 74, May 75
Log-periodic beam, 15 and 20 meters

WA4AEQ p. 6, May 74
Log periodic feeds (letter)

WA4AEQ p. 66, May 74
Log-periodic, three-band

WA4AEQ p. 28, Sep 72
Long-wire multiband antenna

W3FQJ p. 28, Nov 69
Loop antennas

W40Q p. 18, Dec 76
Loop receiving antenna

wW2iMB 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
Mabile antenna, helically wound

Z2E6)P p. 40, Dec 72
Mono-loop antenna (HN)

wsew p. 70, Sep 69
Multiband dipoles for portable use

WESAI , p. 12, May 70
Phased array, electrically-controlled

W5TRS p. 52, May 75
Phased vertical array, four-element

WB8HXR p. 24, May 75
Quad antenna, multiband

DJ4VM p. 41, Aug 69
Receiving antennas

K6ZGQ p. 56, May 70
Satellite antenna, simple (HN)

WAGPXY p. 59, Feb 75

Selective antenna system minimizes
unwanted signals
WS5TRS 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

WS5SRUB p. 16, Dec 72
Simple 1., 2- and 3-band antennas

WIEGQ 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 €9
Suitcase antenna, high-frequency

VK58I p. 61, May 73
Tailaring your antenna, how to

KH6HDM p. 34, May 73



Telephone-wire antenna (HN)

KOTBD 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 71
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

w4iys p. 70, Jul 72
Vertical antenna, three-band

WIBQE p. 44, May 74
Vertical antennas, improving performance of

K6FD p. 54, Dec 74
Vertical antennas, performance characteristics

W7LR p. 34, Mar 74
Vertical beam antenna, 80 meter

VEITG p. 26, May 70
Vertical dipole, gammma-loop-fed

W6ESA) 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

VEITG p. 48, Jun 69
Vertical-tower antenna system

w40Q p. 56, May 73

Whips and loops as apartment antennas
W2EEY p. 80, Mar 68
Windom antenna, four-band
W4vVUO
Correction (letter)
Zepp antenna, extended

p. 62, Jan 74
p. 74, Sep 74

W6QVI p. 48, Dec 73
ZL special antenna, understanding the

WABTKT p. 38, May 76
160-meter loop, receiving

K6HTM p. 46, May 74
160-meter vertical, shortened (HN)

W6VX p. 72, May 76
160 meters with 40-meter vertical

W21MB p. 34, Oct 72

vhf antennas

Antennas for satellite communications, simple

K4GSX p. 24, May 74
Circulariy-polarized ground-plane

antenna for satellite communications

K4GSX p. 28, Dec 74
Collinear antenna for two meters, nine-element

W6RJO p. 12, May 72
Collinear antenna (letter)
W6SAL p. 70, Oct 71

Collinear array for twa meters, 4-element
WB6KGF p. 6, May 71
Collinear antenna, four element 440-MHz
WAGHTP p. 38, May 73
Collinear, six meter

K4ERO p. 59, Nov 69
Corner reflector antenna, 432 MHz

WA2FSQ p. 24, Nov 71
Cubical quad, economy six-meter

W6DOR p. 50, Apr 69
Feed horn, cylindrical, for parabolic reflectars

WASHUV 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
J-pole antenna for 6-meters

K4SDY p. 48, Aug 68
Log-periodic, yagi beam

KERIL, W6ESAL p. 8, Jul 69

Correction p. 68, Feb 70

Magnet-mount antenna, portable (HN)
wB2YYU p. 67, May 76
Matching techniques for vhf/uhf antennas
WI1JAA p. 50, Jul 76
Microwave antenna, Low-cost

K6H1J p. 52, Nov 69
Mobile antenna, magnet-mount

WIHCI p. 54, Sep 75
Mobile antenna, six-meter (HN)

W4PS) p. 77, Oct 70

Moonbounce antenna, practical 144.-MHz
K6HCP p. 52, May 70
Oscar antenna, mobile (HN)

WEOAL p. 67, May 76
Parabolic reflector antennas

VK3ATN p. 12, May 74
Paratolic reflector element cpacing

WASHUV p. 28, May 75

Parabolic reflector gain
W2TQK p. 50, Jul 75

Parabolic reflectors, finding the focal length (HN)
WA4WDL p. 57, Mar 74
Parabolic reflector, 16-foot homebrew
WB6IOM p- 8, Aug 69
Quad-yagi arrays, 432- and 1296-MHz

W3AED p. 20, May 73

Short circuit p. 58, Dec 73
Simple antennas, 144-MHz

WA3INFW p. 30, May 73

Switch, antenna for 2 meters, solid-state

K2ZSQ p. 48, May 69
Two-meter antenna, simple (HN)

W6BLZ p. 78, Aug 68
Two-meter fm antenna (HN)

WBEKYE p. 64, May 71
Two-meter mobile antennas

wWé6BLZ p. 76, May 68

Vertical antennas, truth about %-wavelength
K@DOK p. 48, May 74
Added note (letter) p. 54, Jan 75

Vhf antenna switching without relays (HN)

K2ZSQ p. 76, Sep 68
Whip, 5/8-wave, 144 MHz (HN)

VE3DDD p. 70, Apr 73
Yagi, 1296-MHz

W2CQH p. 24, May 72
7-MHz attic antenna (HN)

W2ISL p. 68, May 76
10-GHz dielectric antenna (HN)

WA4WDL p. 80, May 75
144-MHz vertical, %-wavelength

K6KLO p. 40, Jul 74

144-MH2 antenna, %3-wavetength
built from CB8 mobile whip (HN)

WBAWSU p. 67, Jun 74
144-MHz colinear uses PVC pipe mast (HN)
K8LLZ p. 66, May 76

144-MHz vertical mobile antennas, V4 and
5 wavelength, test data on
W2LTJ, W2CQH

144-MHz, % -wavelength vertical
WI1RHN p. 50, Mar 76

144-MHz, S%-wavelength, vertical antenna
for mobile

p. 46, May 76

K4LPQ p. 42, May 76
432-MHz high-gain Yagi
K6HCP p. 46, Jan 76

Comments, W@HPW
432-MHz OSCAR antenna (HN)

p. 63, May 76

WI1JAA p. 58, Jul 75
1296-MHz Yagi array
W3AED p. 40, May 75

matching and tuning

Antenna coupler for three-band beams

ZS6BT p. 42, May 72
Antenna coupler, six-meter
K1RAK p. 44, Jul 71

Antenna impedance transformer for
receivers (HN)

WENIF p. 70, Jan 70
Antenna matcher, one-man

w4sD p. 24, Jun 71
Antenna tuner adjustment (HN)

WA4MTH p. 53, Dec 75
Antenna tuner, automatic

WAJAQC p. 36, Nov 72

Antenna tuner, medium-power toroidal
WB2ZSH p. 58, Jan 74
Antenna tuner for optimum power transfer

W2WLR p. 28, May 70
Antenna tuners

W3FQJ p. 58, Dec 72
Antenna tuning units

W3FQJ p. 58, Jan 73

Balun, adjustable for yagi antennas
W6SAI p. 14, May 71

Balun, Simplified (HN)
WAZKKC

Baluns, wideband bridge

p. 73, Oct 69

W6SAI, WAGBAN p. 28, Dec 68
Broadband Antenna Baluns

W6SAI p. 6, Jun 68
Couplers, random-length antenna

W2EEY p. 32, Jan 70
Dummy loads

wame p. 40, Mar 76

Feeding and matching techniques for
vhf/uhf antennas

W1JAA p. 54, May 76
Gamma-match capacitor, remotely controlled

K2BT p. 74, May 75
Gamma-matching networks, how to design

w7iTe p. 46, May 73
Impedance bridge, low-cost RX

WB8YFB p. 6, May 73

Impedance-matching baluns, open-wire

W6MUR p. 46, Nov 73
Impedance-matching systems, designing

W7CSD p. 58, Jul 73
Loads, affect of mismatched transmitter

W5J4J p. 60, Sep 69
Matching, antenna, two-band with stubs

W6E6MUR p. 18, Oct 73
Matching system, two-capacitor
6MUR p. 58, Sep 73
Measuring complex impedance with swr bridge
WB4KSS p. 46, May 75

Mobile transmitter, loading

w4YB p. 46, May 72
Noise bridge, antenna

WB2EGZ p. 18, Dec 70
Noise bridge, antenna (MN)

KB8EEG p. 71, May 74

Noise bridge for impedance measurements
YA1IGIM p. 62, Jan 73
Added notes p. 66, May 74; p. 60, Mar 75

Phase meter, rf

VE2AYU, Korth p. 28, Apr 73
Quadrifilar toroid (HN)
WILL p. 52, Dec 75

Stub-switched, stub-matched antennas
W2EEY p. 34, Jan 69
Swr alarm circuits

W2EEY p. 73, Apr 70
Swr bridge
WB2ZSH p. 55, Oct 71

Swr bridge and power meter, integrated
WEDOB p. 40, May 720
Swr bridge readings (HN)
W6FPO p. 63, Aug 73
Swr indicator, aural, for the visually handicapped

KEHTM p. 52, May 76
Swr meter

W6evVSsv p. 6, Oct 70
Swr meter, improving (HN)

WSNPO p. 68, May 76
Transmatch, five-to-one

W71V p. 54, May 74
Transmission lines, grid dipping (HN)

w2oLu p. 72, Feb 71
Transmission lines, uhf

WA2VTR p. 36, May 71
Uhf coax connectors (HN)
W@LCP p. 70, Sep 72

towers and rotators

Antenna and rotator preventive maintenance

WAlABP p. 66, Jan 69
Antenna and tower restrictions
W71V p. 24, Jan 76

Antenna mast, build your own tilt-over
W6KRT p. 42, Feb 70
Correction p. 76, Sep 70

Az-el antenna mount for satellite
communications

waix p. 34, Mar 75
Cornell-Dubilier rotators (HN)

K6KA p. 82, May 75
Ham-M modifications (HN}

W2TQK p. 72, May 76
Keeping your beam, tips for

W6BLZ p. 50, Aug 68
Pipe antenna masts, design data for

W3MR p. 52, Sep 74

Added design notes (letter)
Rotator, AR-22, fixing a sticky

n. 75, May 75

WALABP p. 34, Jun 71
Rotator for medium-sized beams

K2BT p. 48, May 76
Rotator, T-45, Improvement (HN)

WAGBVAM p. 64, Sep 71
Stress analysis of antenna systems

W2FZ) p. 23, Oct 71
Telescoping tv masts (HN)

WAZKKC p. 57, Feb 73
Tiltover tower base, low-cost

WAL1ABP p. 86, Apr 68
Tilt-over tower uses extension ladder

WS5TRS p. 71, May 75
Tower, homemade tilt-over

WA3EWH p. 28, May 71
Tower, wind-protected crank-up

(HN) p. 74, Oct 69
Towers and rotators

K6KA p. 34, May 76

wind loading on towers and antenna
structures, how to calculate
K4KJ p. 16, Aug 74
Added note p. 56, Jul 75

transmission lines

Coax cable dehumidifier
K4RJ p. 26, Sep 73
Coax connectors, repairing broken (HN)

WZHKF p. 66, Jun 70
Coaxial cable (C&T)

WIDTY p. 50, Jun 76
Coaxial cable, checking (letter)

w20LU p. 68, May 71
Coaxial cable connectors (HN)

WAILABP p. 71, Mar 69
Coaxial-cable fittings, type-F

K2MDO p. 44, May 71
Coaxial cable supports (HN)

W2GA p. 56, Jun 68
Coaxial cable, what you know about

W9ISB p. 30, Sep 68
Coaxial connectors can generate rfi

WIDTY p. 48, Jun 76
Coaxial feedthrough panel (HN)

W3URE p. 70, Apr 69
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There’s
nothing
like it =

RADIO .ﬁMATEUR Il book

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
with 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. lllinois residents
add 59, Sales Tax.

RADID mmun " b l(
DO K nc

& Dept. E 925 Sherwood Drive
Lake Bluff, 11l. 60044

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND WARRANTED

Arizona Hesdents

(o“?['lTlv‘lY PRICED' PRICES INCLUDE ALL POSTAGE FEES WITHIN THE USA. Add 5% Sabes Tax
= FOREIGN ORDERS, ADD $3.00 TO COVER POSTAGE & HANDLING
!u 1t Watts] Chatput Watrs
’0 '\ ¥ y \I..
0 38
] W0
§49.95 $32.95 539 95
EPC-300 EPC-144-B LA-144
300 MHZ Prescaler 2 Meter FM Transmitter 30 Watt 2 Meter Power Amplifier
o Built-In 117 vac 60 HZ power supply 0 I Channels, 1494-148 MHZ o Frequency range 144-148 MHZ
0 Size 34" wa 2% h 4”1 o Power Output 2 walts tvpical, | watt o Maximum RF output power 30 watts
@178 VI
o BNC input, output connectors i @ a3 VK o Maximum RF input power § watts
o Input impedance = 50 ohms o 50 ohm output impedance o Supply voltage 13 6 VIO
o Output TTL, Fan out of | © Harraw band FM:£ 5 KHZ 0 Small size | 7/8" w x S/8" b x 34" L
o Sensitivity 14 mv @ 150 MHZ, o k"m_:“l balanced emitter oulput o Virtually burn-out proof halanced
150 mv & 300 MHZ — emitter outpul transistor
© Small size 1 7/8% wox 17 hx 3%" L o Fully compatable with the ERC-144-B
o 50 ohm input & output impedance
Elprocon © Sold as a fully tested & assembled
Send Self-Addressed Stamped ELECTRONIC PROTOTYPE CONSULTANTS circuil board less case, connectors
Envelope For More Information 1907 W. Campbell / Phoenix, Arizona 85015 and heat sink

COMPARING KEYERS ?

Check these features .
. operates on 110VACor12VDC
no batteries to change
snot a kit, wired and tested
*your choice of dot and/or
dash memory
*m-one introductory price $49.00

MONOLITH ELECTRONICS
box 2952 sta. A,Champaign,|il. 61820

12 Button touch-tone pads calibrated and
guaranteed 90 days (abuse excluded) with
diagram $14.00
Attractive plastic mounting box with
brackets $4.75
Complete working system ready to con-
nect to your transmitter $24.95

8@

TELEPHONE EQUIPMENT COMPANY

Post Office Box 596, Leesburg, Florida 32748
(904) 728-2730

VHF TRANSVERTERS

o 50 144 & 220MHZ models

o | watt min. output

e (ompatible with HF SSB equipt
$129.50

VHF Signal Co.

2246 Beech St
Laurel, DE 13956 (302) 846-2691

Space buys more and pays more. High-
est prices ever on U.S. Military sur-
plus, especially on Collins equipment
or parts. We pay freight. Call collect
now for our high offer. 201 440-8787.
SPACE ELECTRONICS CO.
div. of Military Electronics Corp.
35 Ruta Court, S. Hackensack, N.J. 07606

DIPOLE /ﬂNTEHNﬁ DDNHECTDR

B HYEQUE _(HQ.1)

dipole
t

ANTENNA SUPERMAHKET, PO Box 1682, Dept. H, Largo, Fla. 33540

DIPOLE AND WIRE ANTENNA KITS, complete with HI-Q BALUN, 100" rope, copper

antenna wire and insulators.
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80/40/15 parallel dipole $36.95
40/20/15 parallel dipole $30.95
B0/40 trap dipole $41.95
$36.95 Single band models from $24.95

40/20 trap dipole

160 short, 130" length $36.95
80 short, 63’ length $31.95
40 short, 33’ length $28.95

VERTICALS — complete with Universal Mounting Base, Folds NEW

to 5 for Easy Transport, Hvy. Duty Aluminum Tubing.
20/15 trap, 13’ hgt. $29.95 160 compact 23’ hgt. d
40/20/15 trap 22* hgt. 4495 80 compact 20’ hgt. 39,95 camper, trailer, mo-

80/40/20 trap 30' hgt. 69.95 40 compact 15 hgt.
80/40/15 trap 20’ hgt. 59.95 20/15/10 full size vertical 29.95

10 meter cov. for above add 9.95

Apartment / Portable
$44.95 apt. roof or patio,

tor home. All bands
34,95 80 10, folds to 5¢
easily. 13' height.
80 40-20 15-10 $49.95

TO ORDER — Include $1.95 shipping ($2.95 West Coast)
24 hour shipment. 30 day guarantee
For Info: 1st Class Stamp.

— Include Interbank # and

|.m.-.-...._ Expiration date on Credit
| .y orders.

More Details? CHECK—QFF Page 142



Coaxial-line loss, measuring with reflectometer

W2VvCi p. 50, May 72
Coax, Low-cost (HN)
K6BI) p. 74, Oct 69

Coaxial transmission lines, underground
WQFCH p. 38, May 70
Impedance transformer, non-synchronous (HN)
W5TRS p. 66, Sep 75
Comments, W3DVO p. 63, May 76
Open-wire feedthrough insulator (HN)
W4RNL p. 79, May 75
Single feedline for multiple antennas

K21SP p. 58, May 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)

WAZKRE p. 72, Mar 69
Tuner, wall-to-wall antenna (HN)

w20uUXx 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 circuit

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)

WA4ATE p. 72, Aug 72
Audio filters, inexpensive

WBYFB p. 24, Aug 72
Audio filter mod (HMN)

KEHILL 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)

WA10PN p. 59, Jul 75

Binaural CW reception, synthesizer for

W6NRW p. 46, Nov 75
Compressor, dual channel

W2EEY p. 40, Jul 68
Distortion and splatter

KS5LLI p. 44, Dec 70
Dynamic microphones (C&T)

WIDTY p. 46, Jun 76
Filter for CW, tunable audio

WA1JSM p. 34, Aug 70

Filter-frequency transtator for cw reception,
integrated audio

W2EEY p. 24, Jun 70
Filter, lowpass audio, simpie

ODS5CG p. 54, Jan 74
Filter, simple audio

WANVK 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

WILERY p. 50, Sep 72
Headphone cords (HN)

w20LU p. 62, Nov 75
Headphones, lightweight

K6KA p. 34, Sep 68
Impedance match, microphone (HN)

wsJJ p. 67, Sep 73
Increased flexibility for the MFJ

Enterprises CW filters

K3NEZ p. 58, Dec 76
Intercom, simple (HN)

W4AYV p. 66, Jul 72
Microphone preamplifier with agc

Bryant . 28, Nov 71
Microphone, using Shure 401A wuth

the Drake TR-4 (HN)

G3XOM p. 68, Sep 73
Microphones, muting (HN)

W6IL p. 63, Nov 75
Notch filter, tunable RC

WABSNZ p. 16, Sep 75
Oscillator, audio, IC

W6GXN p. 50, Feb 73
Oscillator-monitor, solid-state audio

WA1JSM p. 48, Sep 70
Phone patch

W8BGRG p- 20, Jul 71
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb 72
RC active filters using op amps

w4lyae p. 54, Oct 76

Rf clipper for the Collins S-line

K6JYO p. 18, Aug 71
Rf speech processor, ssb

wamMmB p. 18, Sep 73
Speaker-driver module, IC

WA2GCF p. 24, Sep 72
Speech amplifiers, curing distortion

Allen p. 42, Aug 70
Speech clipper, I1C

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
1YZW p. 22, Feb 71
Speech clipping (letter)
W3EJD

p- 72, Jul 72
Speech compressor (HN)
Novotny p. 70, Feb 76
Speech processing
WIDTY p. 60, Jun 68
Speech processing, principles of
ZL1BN p. 28, Feb 75

Added notes p. 75, May 75; p. 64, Nov 75
Speech processing technique, split audio band

WIDTY p. 30, Jun 76
Speech processor for ssb, simple

K6PHT p. 22, Apr 70
Speech processor, IC

VKIGN p. 31, Dec 71
Speech processor, logarithmic

WA3FIY p. 38, Jan 70
Squelch, audio-actuated

K4MOG p. 52, Apr 72
Synthesizer-filter, binaural

WENRW 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)
K6IVE p. 68, May 72
Alliance T-45 rotator Improvement (HN)
WAZVAM p. 64, Sep 71
CDR AR-22 ratator, fixing a sticky

WA1ABP p. 34, Jun 71
Clegg 278, S-meter for (HN)

WA2YUD p. 61, Nov 74
Collins KWM-2/KWM-2A modifications (HN)

W6SAI p. 80, Aug 76

Collins R390 rf transformers, repairing (HN)
WA2SUT p. 81, Aug 76
Collins receivers, 300-Hz crystal filter for
WIDTY p. 58, Sep 75
Collins S-line, improved frequency readout for the

WI1GFC p. 53, Jun 76
Collins S-line power supply mod (HN)

WelIL p. 61, Jul 74
Coltins S-line receivers, improved selectivity

WEFR p. 36, Jun 76
Collins S-line, reducing warm-up drift

W6EVFR p. 46, Jun 75
Collins S-line, rf clipper for

K64YOD p. 18, Aug 71

Correction p. 80, Dec 71
Collins S-line spinner knob (HN)

W6VFR p. 69, Apr 72
Collins S-line transceiver mod (HN)

W6VFR p. 71, Nov 72
Collins 32S-3 audio (HN)

K6KA p. 64, Oct 71
Collins 32S-1 CW modification (HN)

WIDTY p. 82, Dec 69

Correction p. 76, Sep 70
Collins 51J PTO restoration

WESAI p. 36, Dec 69

Callins 70K-2 PTO, correcting mechanical
backlash (HN)

KOWEH p. 58, Feb 75
Collins 75A4 avc mod (letter)

WOIKNI p. 63, Sep 75
Collins 75A4 hints (HN)

W6VFR p. 68, Apr 72
Collins 75A4, increased selectivity for (HN)

WIDTY p. 62, Nov 75
Collins 75A-4 modifications (HN)

W4SD p. 67, Jan 71
Collins 75A4 noise limiter

WI1DTY p. 43, Apr 76

Collins 75A4 PTO, making it perform like new
W3AFM p. 24, Dec 74

Collins 75A-4 receiver, improving overload
response in

W6Z0 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

w7DI p. 12, Jul 74
Collins R390A madifications
WA2SUT p. 58, Nov 75

Comdel speech processor, increasing the
versatility of (HN)

W6SAI p. 67, Mar
Cornel)-Dubilier rotators (HN)

K6KA p. 82, May
Drake R-4 receiver frequency

synthesizer for

W6ENBI p. 6, Aug

Modification (Iettefr) p. 74, Sep

Drake R-4C, electronic bandpass tuning in

Horner 58, Oct
Drake TR-4, using the Shure 401A

microphone with (HN)

G3XOM p. 68, Sep
DOrake W-4 directional wattmeter

wWI1DTY p. 86, Mar
Eimac chirp and drift (HN)

W50ZF p. 68, Jun
EX crystal and oscillator

WB2EGZ p. 60, Apr
Galaxy feedback (HN)

WASTFK 71, Jan

Hallicrafters HT-37, increased 5|deband
suppress«on

W3CM p. 48, Nov
Ham-M modification (HN)

W2TQK p. 72, May
Hammarlund HQ215, adding 160-meter

coverage

W2GHK p. 32, Jan

Heath CAl, ten-minute timer from (HN)
K8HZ p. 74, Jul

75
72
74
73

73
68
70
68
70

69
76

72
68

Heath HG-10B vfo, independent keying of (HN)

K4BRR p. 67, Sep
Heath HM-2102 wattmeter, better

balancing (HN)

VE6RF p. 56, Jan

Heath HM 2102 vhf wattmeter, high power
calibration for (HN)

WITKR p. 70, Feb
Heath HM-2102 wattmeter mods (letter)

K3VNR p. 64, Sep
Heath HO-10 as RTTY monitor scope (HN)

K9HVW p. 70, Sep
Heath HW-7 mods, keying and receiver

blanking (HN)

WASKPG p. 60, Dec
Heath HW-12 on MARS (HN)

K8AUH p. 63, Sep
Heath HW-16 keying (HN)

W7DI p. 57, Dec
Heath HW16, vfo operations for

WBEMZN p. 54, Mar

Short circuit p. 58, Dec
Heath HW-17A, perking up (HN) p. 70, Aug
Heath HW-17 modifications (HN)

WASPWX p. 66, Mar
Heath HW-100, HW-101, grid-current

monitor for

K4MFR 46, Feb
Heath HW-100 incremental tuning (HN)

K1GUU p. 67, Jun
Heath HW-100, the new

WINLB p. 64, Sep
Heath HW-100 tuning knob, loose (HN)

VE3EPY p. 68, Jun
Heath HW-101, using with a separate

receiver (HN)

WA1IMKP p. 63, Oct
Heath HW-202, adding private-line

WABAW) 53, Jun
Heath HW-202, another look at the fm

channel scanner for

K7PYS 68, Mar
Heath HW-202 iamp replacement (HN)

WSUNF 83, Sep
Heath IM-11 vtvm, convert to IC voltmeter

KeVCI p. 42, Dec
Heath SB-100, using an outboard receiver

with (HN)

K4GMR p. 68, Feb
Heath SB102 modifications (HN)

W2CNQ p. 58, Jun
Heath SB-102, rf speech processor for

weivi p. 38, Jun
Heath SB-102, receiver incremental

tuning for (HN)

K1KXA p. 81, Aug
Heath SB-200 amplifier, modifying for the

8873 zero-bias triode

weUov p. 32, Jan
Heath SB-200 amplifier, six-meter conversion

K1RAK p. 38, Nov
Heath SB-300, RTTY with

W2ARZ p. 76, Jul
Heath SB-303, 10-MHz coverage for (HN)

WIJE p. 61, Feb
Heath SB-400 and SB-401, improving alc

response in (HN)

WASFDQ p- 71, Jan
Heath SB-610 as RTTY monitor scope (HN)

K9HVW p. 70, Sep
Heath SB-650 using with other receivers

K2BYM p- 40, Jun
Heath SB receivers, RTTY reception with (HN)

KIHVW p. 64, Oct
Heath SB-series crystal control and

narrow shift RTTY with (HN)

WA4VYL p. 54, Jun

70

75

76

74

74
71
73
73
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71

69
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73
74

76

71
71
68
74

70
74
73
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Heath ten-minute timer

K6KA p. 75, Dec
Heathkit Sixer, spot switch (HN)

WAG6FNR p. 84, Dec
Heathkit, noise limiter for (HN)

W7CKH p. 67, Mar
Heathkit HW202, fm channel scanner for

w782 p. 41, Feb

lcom |C-230, adding splinter channels (HN)

WA10JX p. 82, Sep
James Research oscillator/monitor

WI1DTY p. 91, Mar
James Research permaflex key

WIDTY p. 73, Dec
Kenwood TS-520 CW filter modification (HN)

W7ZZ p. 21, Nov
Knight-kit inverter/charger review

WIDTY p. 64, Apr
Knight-kit two-meter transceiver

WIDTY p. 62, Jun
Mini-mitter 11

W6SLQ p. 72, Dec
Mini-mitter Il modifications (HN)

K1ETU p. 64, Apr
Motorola channel elements

WB4NEX p. 32, Dec
Motorola Dispatcher, converting to 12 volts

WB6HXU p. 26, Jut

Short circuit p. 64, Mar
Motorola fm receiver mods (HN)

VE4RE p. 60, Aug
Motorola P-33 series, improving

WBZAEB p. 34, Feb

Motorola receivers, op-amp relay for

W6GDO p. 16, Jul
Motorola voice commander, improving

W@DKU p. 70, Oct
Motrac Receivers (letter)

K5ZBA p. 69, Jul
Quement circular slide rule

W2DXH p. 62, Apr
Regency HR transceivers, signal-peaking

indicator and generator for (HN)

W8HVG p. 68, Jun
Regency HR-2, narrowbanding

WASBSTMP p. 44, Dec
Regency HR-212, channel scanner for

WARZSJIK p. 28, Mar
R-392 receiver mods (HN)

KH6FOX p. 65, Apr
SBE linear implfier tips (HN)

WAGDCW p. 71, Mar
$8301/401, Improved sidetone operation

WIiwLz p. 73, Oct
Signal One review

WINLB p. 56, May
Spurious causes (HN)

K6KA p. 66, Jan
Standard 826M, more power from (HN)

WB6KVF p. 68, Apr
Swan television interference: an

effective remedy

w2oux p. 46, Apr
Swan 120, converting to two meters

K6RIL p. 8, May
Swan 250 Carrier suppression (HN)

WBSLGA p. 79, Oct
Swan 350 CW monitor (HN)

K1KXA p. 63, Jun

Correction (letter) p. 77. May
Swan 350, receiver incremental tuning (HN)

K1KXA p. 64, Jul
Swan 350 and 400, RTTY operation (HN)

WB2MIC p. 67, Aug
Swan 250, update your (HN)

K8ZHZ p. 84, Dec
Telefax transceiver conversion

KZQMR p. 16, Apr
Ten-Tec Argonaut, accessory package for

W7BBX p. 26, Apr
Ten-Tec KR-20 keyer, stabilization of (HN)

W3CRG p. 69, Jul
Ten-Tec RX10 communicators receiver

WINLB p. 63, Jun
T150A frequency stability (HN)

WB2MCP p. 70, Apr
Yaesu sideband switching (HN)

W2MUU p. 56, Dec
Yaesu spurious signals (HN)

K6KA p. 69, Dec

Units affected (letter) p. 67, Oct
Yaesu FT101 clarifier (letter)

K1INUN p. 55, Nov

-
construction
-

techniques
AC line cords (letter)

W6EG p. 80, Dec
A dab of paint, a drop of wax (HN)

VE3BUE p. 78, Aug
Aluminum’s new face

W4BRS p. 60, May
Aluminum tubing, clamping (HN)

WASHUV p. 78, May
Antenna insulators, homemade (HN)

W7ZC p. 70, May
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APC trimmer, adding shaft to (HN)

WIETT p. 68, Jul
Blower-to-.chassis adapter (HN)

K6JYO p. 73, Feb
BNC connectors, mounting (HN)

WIKXJ p. 70, Jan
Capacitors, oil-filled (HN)

w2oLu p. 66, Dec
Center insulator, dipole

WALIABP p. 69, May
Circuit boards with terminal inserts (HN)

W3KBM p. 61, Nov
Coaxial cable connectors (HN)

WA1ABP p. 71, Mar

Coax connectors, repairing broken (HN)

W@HKF p. 66, Jun
Coax relay coils, another use (HN)

K@VQY p. 72, Aug
Cold galvanizing compound (HN)

WBSUNF p. 70, Sep
Color coding parts (HN)

WA7BPO p. 58, Feb
Component marking (HN)

WIJE p. 66, Nov
Deburring holes (HN)

W2DXH p. 75, Jul
Drill guide (HN)

58VF p. 68, Oct

Drilling aluminum (HN)

W6IL p. 67, Sep
Enclosures, homebrew custom

w4Yuu p. 50, Jul
Exploding diodes (HN)

VE3FEZ p. 57, Dec
Ferrite beads

W5JJ p. 48, Oct
Files, cleaning (HN)

Walton p. 66, Jun
Ferrite beads, how to use

K10RV p. 34, Mar
Filter chokes, unmarked

WZKMF p. 60, Nov
Grommet shock mount (HN)

VE3BUE p. 77, Oct
Grounding (HN)

WOKXJ p. 67, Jun
Heat sinks, homemade (HN)

WAQZWOZ p. 69, Sep
Homebrew art

WZPEM p. 86, Jun
Hot etching (HN)

K8EKG p. 66, Jan
Hot wire stripper (HN)

WSDWT p. 67, Nov
IC holders (HN)

W3HUC p. 80, Aug
IC lead former (HN)

w5ICVY p. 67, Jan
Inductance, toroidal coil (HN)

W3WLX p. 26, Sep
industrial cartridge fuses, using (HN)

VE3BUE p. 76, Sep

Magnetic fields and the 7360 (HN)
W7DI p. 66, Sep
Metric conversions for screw and wire sizes

WIDTY p. 67, Sep
Miniature sockets (HN)

Lawyer p. 84, Dec
Minibox, cutting down to size (HN)

wW20uUX p. 57, Mar
Mobile installation, putting together

WZFCH p. 36, Aug
Mobile mount bracket (HN)

WANJIF p. 70, Feb
Madular converter, 144-MHz

wW6uov p. 64, Oct
Neutralizing tip (HN)

ZE6JP p. 69, Dec
Noisy fans (HN)

WSIUF p. 70, Nov

Correction (letter) p. 67, Oct
Nuvistor heat sinks (HN)

WAZKKC p. 57, Dec
Parasitic suppressor (HN)

WASIJMY p. 80, Apr
Printed-circuit boards, cleaning (HN)

W5EBVF p. 66, Mar
Printed-circuit boards, how to clean

K2PMA p. 56, Sep
Printed-circuit boards, how to make

K4EEU p. 58, Apr
Printed-circuit boards, low-cost

WeCMQ p. 44, Aug
Printed-circuit boards, low-cost

WwW8YFB p. 16, Jan
Printed-circuit boards, practical

photofabrication of

Hutchinson p. 6, Sep
Printed-circuit labels (HN)

WA4WDK p. 76, Oct
Printed-circuit standards (HN)

W6JVE p. 58, Apr
Printed-circuit tool (HN)

W2GZ p. 74, May
Printed circuits without printing

WAZG p. 62, Nov
Professional look, for that

VE3GFN p. 74, Mar
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Punching aluminum panels (HN)

W7DIM p. 57, Jun
Rack and panel construction

W70E p. 48, Jun
Rack construction, a new approach

K1EUJ p. 36, Mar
Rectifier terminal strip (HN)

W5PKK p. 80, Apr
Restoring panel lettering (HN)

wW8CL p. 69, Jan
Screwdriver, adjustment (HN)

WAZKGS p. 66, Jan
Silver plating for the amateur

WA4KAE p. 62, Dec
Smali parts tray (HN)

W2GA p. 58, Jun
Solder dispenser, simple (HN)

W2KID p. 76, Sep
Soldering aluminum (HN)

ZE6JP p. 67, May
Soldering fluxes (HN)

K3HNP p. 57, Jun
Soldering tip (HN)

Lawyer p.- 68, Feb
Soldering tip cleaner (HN)

W3HUC p. 79, Oct
Soldering tips

WAAIMTH p. 15, May

Thumbwheel switch modification (HN)

VE3DGX p. 56, Mar
Tilt your rig (HN)

WAANED p. 58, Jun
Toroids, plug-in (HN)

K8EEG p. 60, Jan
Transfer letters (HN)

WA2TGL p. 78, Oct
Transformers, repairing

W6NIF p. 66, Mar
Trimmers (HN)

WS5LHG p. 76, Nov
Uhf coax connectors (HN)

W@LCP p. 70, Sep
Uhf hardware (HN)

W6CMQ p. 76, Oct
Underwriter's knot (HN)

WIDTY p. 69, May
Vectorbord tool (HN)

WALIKWJ p. 70, Apr
Volume controls, noisy, temporary fix (HN)

waJuv p. 62, Aug
Watercooling the 2C39

KEMYC p. 30, Jun
Wiring and grounding

WIEZT p. 44, Jun
Workbench, electronic

WIEZT p. 50, Oct

features and fiction

Alarm, burglar-proof (HN)
Eisenbrandt p. 56, Dec
Binding 1970 issues of ham radio (HN)

WI1DHZ p. 72, Feb
Brass pounding on wheels

K6QD p. 58, Mar
Dynistor, the

WEGXN p. 49, Apr
Catalina wireless, 1902

W6BLZ p. 32, Apr
Early wireless stations

W6BLZ p. 64, Oct
Electronic bugging

K2ZSQ p. 70, Jun
Fire protection in the ham shack

Darr p. 54, Jan

First wireless in Alaska
W6BLZ p. 48, Apr
Ham Radio sweepstakes winners, 1972
WINLB p. 58, Jul
Ham Radio sweepstakes winners, 1973
WINLB p. 68, Jul
Ham Radio sweepstakes winners, 1975

[
o

WINLB p. 54, Jul
How to be DX

WA4NXD p. 58, Aug
Nostalgia with a vengeance

W6HDM p. 28, Apr
Photographic illustrations

WA4GNW p. 72, Dec
QSL return, statistics on

WB6IUH p. 50, Dec
Reminisces of old-time radio

KANW p. 40, Apr
Secret society, the

W4NXD p. 82, May

Ten commandments for technicians

p. 58, Oct

Use your old magazines

Foster p. 52, Jan
What is it?

WALABP p. 84, May
Wireless Point Loma

W6BLZ p. 54, Apr
1929-1941, the Golden years of amateur radio

W6ESAI p. 34, Apr
1979 world administrative radio conference

WOAPW p. 48, Feb
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fm and repeaters

Amateur vhf fm operation

W6AYZ p. 36, Jun
Antenna and control-link calculations

for repeater licensing

W7PUG p. 58, Nov

Short circuit p. 59, Dec
Antennas, simple, for two-meter fm

WAINFW p. 30, May
Antenna, two-meter fm (HN)

WB6KYE p. 64, May
Antenna, %-wavelength, two-meter

K6KLO p. 40, Jut
Antenna, 5% wavelength two-meter,

build from CB mobile whips (HN)

WB4WSU p. 67, Jun"
Audio-amplifier and squelch unit

W6AJF p. 36, Aug
Automatically controlled access

to open repeaters

W8GRG p. 22, Mar
Autopatch system for vhf fm repeaters

W8GRG p. 32, Jul
Base station, two-meter fm

WaJTQ p. 22, Aug
Carrier-operated relay

K@PHF, WAQUZO p. 58, Nov
Carrier-operated relay and call monitor

VE4ARE p. 22, Jun
Cavity filter, 144-MHz

WISNN p- 22, Dec
Channel scanner

WZFPP p. 29, Aug
Channels, three from two (HN)

VE7ABK p. 68, Jun
Charger, fet-controlled for nicad batteries

WAGBJIYK p. 46, Aug
Collinear antenna for two meters, nine-

element

W6RJO p. 12, May
Collinear array for two meters, 4-element

WB6KGF p. 6, May
Continuous tuning for fm converters (HN)

WI1DHZ p. 54, Dec
Control head, customizing

VE7ABK p. 28, Apr
Detectors, fm, survey of

W6GXN p. 22, Jun
Deviation measurement (letter)

K5ZBA p. 68, May
Deviation measurements

W3FQJ p. 52, Feb
Deviation meter (HN)

VE7ABK p. 58, Dec
Digital touch-tone encoder for vhf fm

W7FBB p. 28, Apr
Discriminator, quartz crystal

WAZJYK p. 67, Oct
Distortion in fm systems

w5JJ p. 26, Aug
Encoder, combined digital and burst

K8AUH p. 48, Aug
European vhf-fm repeaters

SM4GL p. 80, Sep
Filter, 455-kHz for fm

WAZJYK p. 22, Mar
Fm demodulator, TTL

W3FQJ p. 66, Nov
Fm receiver frequency control (letter)

W3AFN p. 65, Apr
Fm techniques and practices for vhf amateurs

p. 8, Sep

Short circuit p. 79, Jun
Fm transmitter, solid-state two-meter

W6AJF p. 14, Jul
Fm transmitter, Sonobaby, 2 meter

WAZUZO p. 8, Oct

Short Circuit p. 96, Dec

Crystal deck for Sonobaby p. 26, Oct
Frequency meter, two-meter fm

W4JAZ p. 40, Jan

Short circuit p. 72, Apr
Frequency synthesizer, inexpensive

all-channel, for two-meter fm

W@OA p. 50, Aug

Correction (letter) p. 65, Jun
Frequency-synthesizer, one-crystal

for two-meter fm

wWgoMV p. 30, Sep
Frequency synthesizer, for two-meter fm

WB4FPK p. 34, Jul
Identifier, programmable repeater

W6AYZ p. 18, Apr

Short circuit p. 76, Jul
t-f system, multimode

WA2IKL p. 39, Sep
Indicator, sensitive rf

WB9DN} p. 38, Apr
Interface problems, fm equipment (HN)

WIDPY p. 58, Jun
Interference, scanning receiver (HN)

K2YAH p. 70, Sep
Logic oscillator for multi-channel

crystal control

WI1SNN p. 46, Jun
Magnet mount antenna, portable (HN)

WB2YYU p. 67, May
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Mobile antenna, magnet-mount

WIHCI p. 54, Sep
Mobile operation with the Touch-Tone pad
WgZLPQ p. 58, Aug
Correction p. 90, Dec
Modification (letter) p. 72, Apr

Mobile rig, protecting from theft (C&T)

WIDTY p. 42, Apr
Modulation standards for vhf fm

W6TEE p. 16, Jun
Monitor receivers, two-meter fm

WBSEMI p. 34, Apr
Motorola channel elements

WBA4NEX p. 32, Dec
Motorola fm receiver mods (HN)

VE4RE p. 60, Aug

Motorola P-33 series, improving the
WB2AEB p. 34, Feb
Motorola voice commander, improving

W@DKU p. 70, Oct
Motrac Receivers (letter)
KS5ZBA p. 69, Jul

Narrow-band fm system, using ICs in

W6AJF p. 30, Oct
Phase-locked loop, tunable, 28 and

50 MHz

WI1KNI p. 40, Jan
Phase modulation principles and techniques

VE2BEN p. 28, Jul

Correction p. 59, Dec
Power amplifier, rf 220-MHz fm

K7JUE p. 6, Sep
Power amplifier, rf, 144 MHz

Hatchett p. 6, Dec
Power amplifier, rf, 144-MHz fm

WACGC p. 6, Apr
Power amplifier, two-meter fm, 10-watt

wWIDTY p. 67, Jan

Power supply, regulated ac for mobile
fm equipment

WABTMP p. 28, Jun
Preamplifier, two-meter

WA2GCF p. 25, Mar
Preamplifier, two meter

WBBBB p.- 36, Jun

Private-line, adding to Heath HW-20:
WABAWIJ p. 53, Jun
Push-to-talk for Styleline telephones

WI1DRP p. 18, Dec
Receiver alignment techniques, vhf fm
K4IPV p. 14, Aug

Receiver for six and two meters,
multichannel fm

WISNN p. 54, Feb
Receiver for two meter, fm

WISEK p. 22, Sep

Short circuit p. 72, Apr

Receiver isolation, fm repeater (HN)
WI1DTY p. 54, Dec
Receiver, modular fm communiccutions
K8AUH p. 32, Jun
Correction p. 71, Jan
Receiver, modular, for two-meter fm

WA2GBF p. 42, Feb

Added notes p. 73, Jul
Receiver performance, comparison of

VE7ABK p. 68, Aug

Receiver performance of vacuum-tube vhf-fm
equipment, how to improve

W6GGV p. 52, Oct
Receiver, tunable vhf fm

K8AUH p. 34, Nov
Receiver, vhf fm

WA2GCF p. 6, Nov
Receiver, vhf fm

WA2GCF p. 8, Nov
Receiver, vhf fm (letter)

K8IHQ p. 76, May
Relay, operational-amplifier, for

Motorola receivers

W6GDO p. 16, Jul
Repeater control with simple timers

W2FPP p. 46, Sep

Correction p. 91, Dec
Repeater decoder, multi-function

WABTBC p. 24, Jan
Repeater installation

W2FPP p. 24, Jun
Repeater linking, carrier-operated relay for

K@PHF p. 57, Jul
Repeater problems

VE7ABK p. 38, Mar

Repeater, receiving system degradation

KSZBA p. 36, May
Repeater transmitter, improving

W6GDO p. 24, Oct
Repeaters, single-frequency fm

W2FPP p. 40, Nov
Reset timer, automatic

W5ZHV p. 54, Oct
Satellite receivers for repeaters

WA4YAK p. 64, Oct
Scanner, two-channel, for repeater monitoring

WBGRG p. 48, Oct
Scanner, vhf receiver

K2LZG p. 22, Feb
Scanning receiver, improved

for vhf fm

WA2GCF p. 26, Nov
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Scanning receiver modifications, vhf fm
WA5WOU p. 60, Feb 74
Scanning receivers for two-meter fm

K4IPV p. 28, Aug 74
Sequential encoder, mobile fm
W3JJu p. 34, Sep 71

Sequential switching for Tauch-Tone
repeater control

WB8BGRG 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 ampilifier for

fm receivers

wB4wsU p. 68, Sep 74
Squelch circuit, another (HN)

WB4WSU p. 78, Oct 76
Squelch circuits for transistor radios

WB4WSU p. 36, Dec 75
Synthesized two-meter fm transceiver

WICMR, K11JZ p. 10, Jan 76

Letter, W5GQV p. 78, Sep 76
Telephone controller, automatic

for your repeater

K@PHF, WAZUZO p. 44, Nov 74

Telephone controller for remote repeater
operation

K@PHF, WAQUZO p. 50, Jan 76
Test set for Motorola radios

K@BKD p. 12, Nov 73

Short circuit p. 58, Dec 73

Added note (letter) p. 64, Jun 74

Time-out warning indicator for fm repeater users

K3NEZ p. 62, Jun 76
Timer, simple (HN)

W3CiX p. 58, Mar 73
Tone-burst generator (HN)

KACOF p. 58, Mar 73
Tone-burst keyer for fm repeaters

WBGRG p. 36, Jan 72

Tone encoder and secondary frequency
osciflator (HN)

K8AUH p. 66, Jun 69
Tone encoder, universal for vhf fm

W6FUB p. 17, Jul 75

Correction p. 58, Dec 75
Touch-tone circuit, mobile

K7QWR p. 50, Mar 73
Touch-tone decoder, muiti-function

K@PHF, WAQUZO p. 14, Oct 73
Touch-tone decoder, three-digit

W6BAYZ 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 fm

WISEK p. 6, Apr 72
Tunable receiver modification

for vhf fm

WB6VKY p. 40, Oct 74
Vertical antennas, truth about %-wavelength

K@DOK p. 48, May 74

Added note (letter) p. 54, Jan 75
Weather monitor receiver, retune to
two-meter fm (HN)

W3WTO p. 56, Jan 75
Whip, 5/8-wave, 144 MHz (HN)

WE3DDD p. 70, Apr 73
144-MHz digital synthesizers, readout display

WBA4TZE p. 47, Jul 76

144-MHz fm exciter, high performance

WA2GCF p. 10, Aug 76
144.MHz vertical mobile antennas, 14 and

% wavelength, test data on

W2LTJ, W2CQH p. 46, May 76
144-MHz, Sg-wavelength vertical antenna

WIRHN p. 50, Mar 76
144-MHz, %4-wavelength, vertical antenna

for mobile

K4LPQ p. 42, May 76
220 MHz frequency synthesizer

WEGXN p. 8, Dec 74
450-MHz preamplifier and converter

WA2GCF p. 40, Jul 75

integrated circuits

Amateur uses of the MC1530 IC

W2EEY p. 42, May 68
Amplifiers, broadband IC

W6GXN p. 36, Jun 73
Applications, potpourri of IC

WI1DTY, Thorpe p. 8, May 69

Audio-power ICs

W3FQJ p. 64, Jan 76
Balanced modulator, an integrated-circuit

K7QWR p. 6, Sep 70
Cmaos logic circuits

W3FQJ p. 50, Jun 75
Counter gating sources

K6KA p. 48, Nov 70
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ORLANDOHAMCATION 77 ORLANDOHAMCATION 77
Presents

The SOUTHEASTERN
ARRL CONVENTION

OH

STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCLILATION

and L Sre WO
The Greatest ORLANDO HAMFEST ever!!® . ..  Locise
AT ORLANDQO FLORIDA'S SHERATON'S TWIN § -

TOWERS HOTEL & CONVENTION COMPLEX

FEBRUARY 12 & 13 1977 *

ADVANCE REGISTRATION $3, AT DOOR $4

SWAPFEST TABLES 85 PER DAY

For Hamfest information write; HAMFEST SECRETARY, GEORGIA
DENMAN K4ZXS, 405 ENKA WAY, ORLANDO FLA. 32811,

FOR HOTEL RESERVATIONS AND INFORMATION WRITE TO;
SHERATON TWIN TOWERS, HOTEL, 5780 MAJOR BLVD. ORLANDO
FLORIDA 32805, Rooms single $28, double $36 per day.

*SWAPFEST TABLES WILL BE AVAILABLE FRIDAY FEB. 11 AT 6PM
SWAP AREA WILL BE OPEN FRIDAY NIGHT, No additional charge for
Friday night required .

ORLANDCHAMCATION 77 ORLANDCHAMCATION 77 ORLANDOHAMCATI

ORLANDOHAMCATION 77 ORLANDOHAMCATION 77 ORLAND
L¢ NOILYOWYH OONVYIHO ££ NOILYIWYH OONVTHO L NOILYIWYH OONYTHO

TRAGIC WASTE OF RF -

could be your fate as precious watts zig-zag round N _-'v' LOG'C PROBE

the world to shower just a little — or little or Q Q" - from Ln?‘f Systems Inc.

none — on that hoped for DX station. BUT WE é‘g.-, Look at This!

HAVE AN ALTERNATIVE — THE JOYSTICK VFA P N . 2 meg input Z

(Variable freq. ant.), which gives low angle, omni- = Input protection

directional, harmonic free radiation on all bands 6% x 57 * Automatic memory

160 thru 10 (4 MARS and receive on all BC & . HS:‘ with TTLI)LDTLJMOISIEMI]S L

SW). Stalwarts W6TYP and GADJY achieved £ etects nsec pulses r o FID Bt .-
notable results in contests — just to mention two i Check or M.0. Assembled and tested Lot s el

of the many who have sent glowing reports of the L.S.I., Box 7197, Univ. Sta., Provo, Utah 84602 SST ELECTRONICS, P.O. BOX 1, LAWNDALE, CA 90260
VFA in use, often in poor Qg;a&ndfgrpurzer QRP.

‘A’ P.E.P. &/for
SYSTEM ‘A’ $69.90 Recening orly
i P.E.P. &/or Im- n g . ST LA™ s g ; _
§Y§1TIEM ‘I ??Lja proved Q Factor Receive NEW ELECTRONIC PARTS NEW 60/600MHZ PORTABLE COUNTER
ir Mail cost include rge J0* T dlapley - o
(each system 3 sections easily assembled to make Resustors — Meters LED Dusplays Fuses . emos L & 33;] ]
unit 7 6" long. Matching ATU.) Not only will Capacitors  Switchis g1l
you save space but you will save $$5 at present Diodes Doy Boxes AL F
low exch. rate and by buying direct UK manuf. Trimpots  Tr 1 0o =y
Rush your order — Mastercharge or check, or SASE brings o v parts catalog
ask for brochure. 2 s
PARTRIDGE (HR) ELECTRONICS LTD. NuData Electronics
BROADST‘IRS KENT ENGUND 104N [MIRSON ST WOUNT PROSPICT ILLINDIS #00%& 'l'_"‘ 2

G3CED  TEL. THANET 62525 G3VFA

New! Hi Sensitivity!

500 MHz PRESCALER

Model PS-500
We have the worlds largest selec-
tion of synthesizers for receivers,
transmitters and transceivers. For

ham
complete details see our 1/3 page radio
ad in the April 1976 issue of this y
magazine or call or write for addi- e Extend your frequency counter to 500 MHz. Blgger& Bet‘ler
tional information. Phone orders ® Switch Selectable division ratios of 10 or 100, Wlth MORE
® 75 mV rms sensitivity @ 450 MHz.
accepted between 9 AM and 4 PM o Requires 5 Vdc 160 mA (available from your for everyone
EDT. (212) 468-2720 counter.
o Plugs directly onto your counter input conn,
VANGUARD LABS e Order AP5-5 AC adapter for 110v, only $12.95.
PS.500 MindLaos
196-23 JAMAICA AVENUE only INDUSTRIES
$59.95 ppd. P.O. Box 26276C
HOLLIS, N. Y. 11423 send check or m.o. to Phoenix, AZ 85068
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Counter reset generator (HN)

W3KBM p. 68, Jan
C L logic circuit

WI1DTY p. 4, Mar
Digital counters (letter)

WI1GGN p. 76, May
Digital ICs, part t

W3FQJ p. 41, Mar
Digital ICs, part I

W3FQJ p. 58, Apr

Correction p. 66, Nov
Digital mixers

WBS8IFM p. 42, Dec
Digital multivibrators

W3FQJ p. 42, Jun
Digital oscillators and dividers

W3FQJ p. 62, Aug

Digital readout station accessory, part 1

KEKA p. 6, Feb

Digital station accessory, part Il
p. 50, Mar

Digital station accessory, part Hl

KEKA p. 36, Apr
Divide-by-n counters, high-speed

W100P p. 36, Mar
Electronic counter dials, IC

K6KA p. 44, Sep
Electronic keyer, cosmos IC

WB2DFA p. 6, Jun

Short circuit p. 62, Dec
Emitter-coupled logic

W3FQJ p. 62, Sep
Flip-flops

W3FQJ p. 60, Jui
Flop-flip, using (HN)

W3KBM p. 60, Feb
Function generator, {C

WI1DTY p. 40, Aug
Function generator, IC

K4DHC p. 22, Jun
IC power (HN)

W3KBM . p. 68, Apr
IC-regulated power supply for ICs

W6GXN p. 28, Mar
IC tester, TTL

WA4LCO p. 66, Aug
integrated circuits, part |

W3FQJ p. 40, Jun
Integrated circuits, part il

W3FQJ p. 58, Jul
Integrated circuits, part I

W3FQJ p. 50, Aug
1 L logic circuits

WI1DTY p. 4, Nov
Logic families, 1C

W6GXN p. 26, Jan
Logic monitor (HN)

WASSAF p. 70, Apr

Correction p. 91, Dec
Logic test probe

VE6RF p. 53, Dec
Logic test probe (HN)

Rossman p. 56, Feb

Short circuit p. 58, Dec
Low-cost linear ICs

WATKRE p. 20, Oct
Missent 1D

K6KA p. 25, Apr
Modular modulos

WOISEK p. 63, Aug
Motorola MC1530 IC, amateur uses for

W2EEY p. 42, May
Multi-function integrated circuits

W3FQJ p. 46, Oct

National LM373, using in ssb transceiver

W5BAA p. 32, Nov
Op amp (741) circuit design

WASSNZ p. 26, Apr
Operational amplifiers

WB2EGZ p. 6, Nov
Phase-locked loops, IC

W3FQJ p. 54, Sep

Phase-locked loops, IC, experiments with
W3FQJ p. 58, Oct
Plessey SL600-series ICs, how to use

G8FNT p. 26, feb
Removing ICs (HN)
WENIF p. 71, Aug

Seven-segment readouts, multiplexed

W5NPD p. 37, Jul
Ssb detector, IC (HN)

K40D$S p. 67, Dec

Correction (letter) p. 72, Apr
Ssb equipment, using TTL ICs in

G4ADJ p. 18, Nov
Surplus ICs (HN)

WAAYV p. 68, Jul
Sync generator, I1C, for ATV

WZKGI p. 34, Jut
Transceiver, 9-MHz ssb, IC

G3zve p. 34, Aug

Circuit change (letter) p. 62, Sep
U/ART, how it works

Titus p. 58, Feb
Using ICs in a nbfm system

W6EAJF p. 30, Oct
Using 1Cs with single-polarity

power supplies

WZ2EEY p. 35, Sep

75
73
72

72
72

73

72
72
72

76
70

74
74

72
72
72
71
74
72
68
76
71
71
71

74

72
72

73

69

Using integrated circuits (HN)

WIKXJ p. 69, May 69
Voltage regulators, {C

W7FLC p. 22, Oct 70
Voltage-regulator ICs, adjustable

WBIKEY p. 36, Aug 75
Voitage-regulator ICs, three-terminal

WB5EMI p. 26, Dec 73

Added note (letter)
Vtvm, convert to an IC voltmeter
K6VCI

p. 73, Sep 74

p. 42, Dec 74

keying and control

Accu-Mill, keyboard interface for the Accu-Keyer
WNOOVY p. 26, Sep 76
ASCli-to-Morse code translator

Morley, Scharon p. 41, Dec 76
Automatic beeper for station control

WAGURN p. 38, Sep 76
Break-in circuit, CW

W8SYK p. 40, Jan 72
Break-in control system, 1C (HN)

WIZTK p. 68, Sep 70
Bug, solid-state

K2FV p. 50, Jun 73
Carrier-operated relay

K@PHF, WABUZ0 p. 58, Nov 72
Cmos keying circuits (HN)

WB2DFA p. 57, Jan 75
Contest keyer (HN)

K2uBC p. 79, Apr 70
Contest keyer, programmable

W7BBX p. 10, Apr 76

CW reception, enhancing through a
simulated-stereo technique
WA1MKP p. 61, Oct 74
CW regenerator for interference-free
communications

Leward, WB2EAX p. 54, Apr 74
CW sidetone (C&T)

WI1DTY p. 51, Jun 76
Differential keying circuit

w41YB p. 60, Aug 76
Electronic hand keyer

KSTCK p. 36, Jun 71
Electronic keyer, cosmos IC

WB2DFA p. 6, Jun 74

Short circuit p. 62, Dec 74
Electronic keyer, IC

VE7BFK p. 32, Nov 69
Electronic keyer notes (HN)

Z{_1BN p. 74, Dec 71
Electronic keyer package, compact

W4ATE p. 50, Nov 73
Electronic keyer with random-access memory

WBSFHC p. 6, Oct 73

p. 58, Dec 74
p. 57, Jun 75
p. 62, Mar 75

Corrections (letter)

Increased flexibility (HN)
Electronic keyer, 8043 IC

W6GXN p. 8, Apr 75
Electronic keyers, simple IC

WASTRS p. 38, Mar 73
Grid-block keying, simple (HN)

WA4DHU p. 78, Apr 70
Improving transmitter keying

KE6KA p. 44, Jun 76
Key and vox clicks (HN)

KEKA p. 74, Aug 72

Keyboard electronic keyer, the code mill
W6ECAB p. 38, Nov 74
Keying, paddle, Siamese

WASKPG p. 45, fan 75
Keyer modification (HN)

WOIKNI p. 80, Aug 76
Keyer mods, micro-TO

DJIRP p. 68, Jul 76
Keying the Heath HG-10B vfo (HN)

K4BRR p. 67, Sep 70
Latch circuit, dc

WaLPQ p. 42, Aug 75

Correction p. 58, Dec 75
Memo-key

WA7SCB p. 58, Jun 72

Memory accessory, programmable
for electronic keyers

WAISLUD 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, Oct 71
Oscillators, electronic keyer

WAGEINJ p. 44, Jun 70
Paddle, electronic keyer (HN)

KL7EVD p. 68, Sep 72
Paddle, homebrew keyer

W3NK p. 43, May 69
Push-to-talk for Styleline telephones

WIDRP p. 18, Dec 71
RAM keyer update

K3NEZ p. 60, Jan 76
Relay activator (KN)

K6KA p. 62, Sep 71

Relays, surplus (HN)

wa0oLu p. 70, Jul
Relay, transistor replaces (HN)

W3NK p. 72, Jan
Relays, undervoltage (HN)

w20oLu p. 64, Mar
Remote keying your transmitter (HN)

WA3HOU : p. 74, Oct
Reset timer, automatic

W5ZHV p. 54, Oct
Sequential switching (HN)

WS50SF p. 63, Oct
Solenoid rotary switches

W2EEY p. 36, Apr
Station control center

W70E p. 26, Apr
Step-start circuit, high-voltage (HN)

WEVFR p. 64, Sep
Suppression networks, arc (HN)

WASEKA p. 70, Jul

Time base, calibrated electronic keyer

wW1PLJ p. 39, Aug
Timer, ten-minute (HN)

DJORP p. 66, Nov
Transistor switching for

electronic keyers (HN)

W3QBO p. 66, Jun

Transmit/receive switch PIN diode
WIKHC

Transmitter switching, solid-state
W2EEY p. 44, Jun

Typewriter-type electronic keys,
further automation for

p. 10, May

W6PRO p. 26, Mar
Vox and mox systems for ssb

Belt p. 24, Oct
Vox, IC

W2EEY p. 50, Mar
Vox keying (HN)

VE7IG p. 83, Dec
Vox, versatile

WIKIT p. 50, Jul

Short circuit p. 96, Dec

measurements and
test equipment

Absorption measurements, using your
signal generator for

W20UX p. 79, Oct
Ac current monitor (letter)

WB5MAP p. 61, Mar
Ac power-line monitor

w20LU p. 46, Aug
AFSK generator, crystal-controlled

K78VT p. 13, Jul

AFSK generator, phase-locked loop
K7ZOF

Amateur frequency measurements
K6KA

A-m modulation monitor, vhf (HN)

p. 27, Mar
p. 53, Oct

K7UNL p. 67, Jul
Antenna gain, measuring

KeJYO p. 26, Jul
Antenna matcher

W45D p. 24, Jun
Antenna and transmission line

measurement techniques

w40Q p. 36, May
Base step generator

wWBA4YDZ p. 44, Jul
Beta master, the

K8ERV p. 18, Aug
Bridge for antenna measurements, simple

W2CTK p. 34, Sep
Bridge, noise, for impedance measurements

YALIGIM p. 62, Jan

Added notes
Bridge, rf noise

WB2EGZ p. 18, Dec
Calibrating ac scales on the vtvm, icvm

and fet voltmeter

p. 66, May 74; p. 60, Mar

W7KQ p. 48, Sep
Calibrators and counters

K6KA p. 41, Nov
Calibrator, plug-in IC

K6KA p. 22, Mar
Capacitance meter, digital

K4DHC p. 20, Feb
Capacitance meter, direct-reading

ZL2AUE p. 46, Apr
Capacitance meter, direct-reading

W6MUR p. 48, Aug

Short circuit p. 64, Mar
Capacitance meter, direct-reading

WASSNZ p. 32, Apr

Added note p. 31, Oct

Capacitance meter, direct reading, for
electrolytics

woDJZ p. 14, Oct
Coaxial cable, checking (letter)
W20LU p. 68, May

Coaxial-line joss, measuring with a
reflectometer

w2vCl p. 50, May

70
70

74
76
68

70
68
69

71
7

75
71

75

72
74

75
75

71

72
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Converter, mosfet, for receiver
instrumentation

WAIZMT p. 62, Jan
Counter, compact frequency

K4EEY p. 16, Jut

Short circuit p. 72, Dec
Counter, digital frequency

KAEEU p. 8, Dec
Counter gating sources

K6KA p. 48, Nov
Counter readouts, switching (HN)

KE6KA p. 66, Jun
Counter reset generator (HN)

W3KBM p. 68, Jan
Counters: a solution to the readout problem

WAQGOZ p. 66, Jan
CRT intensifier for RTTY

KAVFA p. 18, Jul
Crystal checker

WEGXN p. 46, feb
Crystal test oscillator and signal

generator

K4EEU p. 46, Mar

Crystal-controlied frequency markers (HN)

WA4WDK p. 64, Sep
Cubical quad measurements

W4YM p. 42, Jan
Curve master, the

K8ERV p. 40, Mar

Decade standards, economical (HN)

WA4ATE p. 66, Jun
Digital counters (letter)
WI1GGN p. 76, May
Digital readout station accessory, part |
p. 6, Feb

Digital station accessory, part 1)

K6KA p. 50, Mar
Digital station accessory, part Il

K6KA p. 36, Apr
Dipper without plug-in coils

W6BLZ p. 64, May
Dummy load and rf wattmeter, low-power

w20LU p. 56, Apr
Dummy load low-power vhf

WBIDNI p. 40, Sep
Dummy loads

w4MB ’ p. 40, Mar
Dummy loads, experimental

WBYFB p. 36, Sep
Dynamic transistor tester (HN)

VE7ABK p. 65, Oct
Electrolytic capacitors, measurement of (HN)

W2NA p. 70, Feb

Fm deviation measurement (letter)

K5ZBA p. 68, May
fm deviation measurements

W3FQJ p. 52, Feb
Fm frequency meter, two-meter

W4JAZ p. 40, Jan

Short circuit p. 72, Apr
Frequencies, counted (HN)

K6KA p. 62, Aug
Frequency calibrator, general coverage

w5uUQs p. 28, Dec

Frequency calibrator, how to design

W3AEX p. 54, Jul
Frequency counter, 50 MHz, 6 digit

WB2DFA p. 18, Jan
Frequency measurement of received

signals

W4AAD p. 38, Oct
Frequency meter, crystal controlled (HN)

W5JSN p. 71, Sep
Frequency scaler, divide-by-ten

K4EEU p. 26, Aug

Shart circuit p. 72, Apr
Frequency scaler, divide-by-ten

W6PBC ) p. 41, Sep

Correction p. 90, Dec

Added comments (letter) p. 64, Nov

Pre-scaler, improvements for

W6PBC p. 30, Oct
Frequency scaler, uhf (11C90)

WBOKEY p. 50, Dec
Frequency scaler, 500-MHz

W6URH p. 32, Jun
Frequency scalers, 1200-MHz

WBIYKEY p. 38, Feb
Frequency-shift meter, RTTY

VK3ZNV p. 33, Jun
Frequency standard (HN)

WAT7JIK p. 69, Sep
Frequency standard, universal

K4EEU p. 40, Feb

Short circuit p. 72, May
Frequency synthesizer, high-frequency

K2BLA p. 16, Oct
Function generator, IC

WIDTY p. 40, Aug
Function generator, IC

K4DHC p. 22, Jun
Gdo, new use for

K2ZSQ p. 48, Dec
Grid current measurement in

grounded-grid amplifiers

W6SAI p. 64, Aug
Grid-dip oscillator, solid-state conversion of

W6AJZ p. 20, Jun
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71

70
70

68

71

72

71
71
71
72

71
71

74
71
71

73
69

70
71

72
72
73
73
75
75

75

72

74
74

Harmonic generator (HN)

W5GDQ p. 76, Oct 70
I-f alignment generator 455-kHz

WAS5SNZ p. 50, Feb 74
{-f sweep generator

K4DHC p. 10, Sep 73
Impedance bridge (HN)

W6EKZK p. 67, Feb 70
Impedance bridge, low-cost RX

WSBYFB p. 6, May 73
Impedance bridge, simple

WA9IQJP 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 &8
Intermodulation-distortion measurements

on ssb transmitters

WEVFR p. 34, Sep 74
L, C, R bridge, universal

W6ADI p. 54, Apr 76
Linearity meter for ssb amplifiers

w4aMB p. 40, Jun 76
Line-voltage monitor (HN)

WABVFK p. 66, Jan 74

Current monitor mod (letter) p. 61, Mar 75
Logic monitor (HN)

WASSAF p. 70, Apr 72

Correction p. 91, Dec 72
Logic test probe

VEG6RF p. 53, Dec 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

WASHUV p. 38, Dec 76
Meter interface, high-impedance

Laughlin p. 20, Jan 74
Meters, testing unknown (HN)

WIONC p. 66, Jan 71
Microwave marker generator, 3cm band (HN)

WA4WDL p. 69, Jun 76
Milliammeters, how to use

W4PS) p. 48, Sep 75
Mini-spotter frequency checker

W70OE 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
Muititester (HN)

wWI1DTY p. 63, May 71
Noise bridge, antenna (HN)

KBEEG p. 71, May 74
Noise-figure measurements for vhf

WB6ENMT p. 36, Jun 72
Noise figure, vhf, estimating

WASHUV p. 42, Jun 75
Noise generator, 1296-MHz

w3BSv p. 46, Aug 73
Noise generators, using (HN)

K2Z5Q p. 79, Aug 68
Oscillator, audio

W6GXN p. 50, Feb 73
Oscillator, frequency measuring

W6IEL 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 it to work

Allen p. 64, Sep 6%
Oscilloscope, troubleshooting amateur

gear with

Allen p. 52, Aug 69
Oscilloscope voltage calibrator

W6PBC p. 54, Aug 72
Panoramic reception, simple

W2EEY p. 14, Oct 68
Peak envelope power, how to measure

wW5JJ p. 32, Nov 74
Phase meter, rf

VE2AYU, Korth p. 28, Apr 73
Power meter, rf

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)

W5JJ p. 61, Dec 74
Receiver alignment

Allen p. 64, Jun 68
Reflectometers

K1YZW p. 65, Dec 69
Regenerative detectors and a wideband amplifier

W8YFB p. 61, Mar 70

Repairs, thinking your way through
Alien p. 58, Feb

71

Resistance standard, simple (HN)

w20LU p. 65, Mar 71
Resistor decades, versatile

W4ATE p. 66, Jul 71
Rf current probe (HN)

W6EHPH p. 76, Oct 68
Rf detector, sensitive

WB9DNI p. 38, Apr 73
Rf generator clip

WIDTY p. 58, Mar 68
Rf power meter, low-levetl

W5WGF p. 58, Oct 72
Rf signal generator, solid-state

VESFP p. 42, Jul 70
RTTY monitor scope, solid-state

WB2ZMPZ p. 33, Oct 7%
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

WSYFB p. 6, May 73
Safer suicide cord (HN)

KéJYO p. 64, Mar 71
Sampling network, rf — the milli-tap

W6QIW p. 34, Jan 73
Signal generator, tone modulated for

two and six meters

WABOIK p. 54, Nov 69
Signal generator, wide range

W6GXN p. 18, Dec 73
Signal injection 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)

WIDTY p. 56, Jun 68
Spectrum analyzer, four channel

W91A p. 6, Oct 72
Spectrum analyzers, understanding

WAS5SNZ p. 50, Jun 74
Ssb, signals, monitoring

WEVFR p. 35, Mar 72
Sweep generator, how to use

Allen p. 60, Apr 70
Sweep response curves for low-frequency i-f's

Allen p. 56, Mar 71
Switch-off flasher (HN)

Thomas p. 64, Jul 71
Swr bridge

WB2ZSH p. 55, Oct 71
Swr bridge and power meter, integrated

W6DOB p. 40, May 70
Swr bridge (HN)

WASTFK p. 66, May 72
Swr bridge readings (HN)

W6FPO p. 63, Aug 73
Swr indicator, aural, for the visually handicapped

K6HTM p. 52, May 76
Swr meter

WevSsvV p. 6, Oct 70
Swr meter, improving (HN)

WS5NPD p. 68, May 76
Swr meters, direct reading and expanded scale

WA4WDK p. 28, May 72

Correction p- 90, Dec 72
Time-domain reflectometry, experimenter's

approach to

WAQPIA p. 22, May 71
Transconductance tester for fets

W6NBI p. 44, Sep 71
Transformer shorts

W6BLZ p. 36, Jul 68
Transistor and diode tester

ZL2AM) p. 65, Nov 70
Transistor curve tracer

WAILCX p. 52, Jul 73

Short circuit p. 63, Apr 74
Transistor tester

WABNIL p. 48, Jul 68
Transistor tester for leakage and gain

W4BRS p. 68, May 68
Transistor tester, shirt pocket

W@MAY p. 40, Jul 76
Transmitter tuning unit for the blind

WONTP p. 60, Jun 71
Trapezoidal monitor scope

VE3CUS p. 22, Dec 69
Troubleshooting around fets

Allen p. 42, Oct 68
Troubleshooting by resistance measurement

Allen p. 62, Nov 68
Troubleshooting transistor ham gear

Allen p. 64, Jul 68
Turn-off timer for portable equipment

W50XD p. 42, Sep 76
Uhf tuner tester for tv sets (HN)

Schuler p. 73, Sep 69
Vacuum tubes, testing high-power (HN)

wa20oLy p. 64, Mar 72
Vhf pre-scaler, improvements for

W6PBC p. 30, Oct 73



Voltmeter, improved transistor, part |

Maddever p. 74, Apr
Voltmeter, transistor, part 1)

Maddever p. 60, Jul
Yom/vtvm, added uses for (HN)

w7DI p. 67, Jan
Vtvm modification

W6EHPH p. 51, Feb
Vtvm, convert to an IC voltmeter

K6VCI p. 42, Dec
Wavemeter, indicating

W6NIF p. 26, Dec

Short circuit p. 72, Apr
Weak-signal source, stable, variable-output

K6JYO p. 36, Sep
Weak-signal source, 144 and 432 MHz

K6JC p. 58, Mar

Weak-signal source, 432 and 1296 MHz
K6RIL p. 20, Sep
WWYV receiver, simple regenerative
WASSNZ p. 42, Apr
WWV-WWVH, amateur applications for

W3FQJ p. 53, Jan
WWVB signal processor

waBTI p. 28, Mar
Zener tester, low-voitage (HN)

K3DPJ p. 72, Nov
miCroprocessors,
calculators

computers and

Accumulator 1/0 versus memory 1/0
WB4HYJ, Rony, Titus p. 64, Jun

Decision, how does a microcomputer make a
WB4HYJ, Titus, Rony p. 74, Aug

Device-select pulses, generating input/output
WB4HYJ, Titus, Rony p. 44, Apr

How mocriprocessors fit into scheme of
computers and controllers

WB4HYJ, Rony, Titus p. 36, Jan
Input/output device, what is a?
WB4HYJ, Rony, Titus p. 50, Feb

Interfacing a digital multimeter with
an B080-based microcomputer

WB4HYJ, Rony, Titus p. 66, Sep
Interrupts, microcomputer

WB4HYJ, Rony, Titus p. 66, Dec
Introduction to microprocessors

WB4HYJ, Rony, Titus p. 32, Dec

Comments, WB4FAR p. 63, May
Software UAR/T, interfacing a

WB4HYJ, Rony, Titus p. 60, Nov

Substitution of software for hardware

WB4HYJ, Rony, Titus p. 62, Jul
UAR/T, how it works
Titus p. 58, Feb

8080 microcomputer output instructions

WB4HYJ, Rony, Titus p. 54, Mar

miscellaneous
»

technical
Alarm, wet basement (HN)

W2EMF p. 68, Apr
Armateur anemometer

WBEGXN p. 52, Jun

Short circuit p. 34, Aug
Antenna masts, design for pipe

W3MR p. 52, Sep

Added design notes (letter) p. 75, May
Antennas and capture area

K6MIO p. 42, Nov
Bandpass filter design

K4KJ p. 36, Dec
Bandpass filters for 50 and 144 MHz, etched

W5KHT p. 6, Feb
Bandpass filters, single-pole

W6HPH p. 51, Sep
Basic electronic units

W2DXH p. 18, Oct

Batteries, selecting for portable equipment

WBQ@AIK p. 40, Aug
Bipolar-fet amplifiers

W6HDM p. 16, Feb

Comments, Worcester p. 76, Sep
Broadband amplifier uses mospower fet

Oxner p. 32, Dec
Broadband amplifier, wide-range

W6GXN p. 40, Apr
Bypassing, rf, at uhf

WB6BHI p. 50, Jan

Calculator, hand-held electranic, its
function and use

W4aMB p. 18, Aug
Calculator, hand-held electronic,

solving problems with it

wW4aMB p. 34, Sep
Capacitors, oil-filled (HN)

W20LU p. 66, Dec
Clock, 24-hour digital

K4ALS p. 51, Apr

Short circuit p. 76, Sep

70
71

71

76
76

76
76

76
76

75
76

76
76
76
76

72

68
68

74
75

69

71
69
68
73

76
76

76
74

72

76

76
72

70
70

Coil-winding data, vhf and uhf

K3SvC p. 6, Apr
Communications receivers, designing

for strong-signal performance

Moore p. 6, Feb
Computer-aided circuit analysis
K10RV p. 30, Aug

Converting vacuum tube equipment to
solid-state

W2EEY p. 30, Aug
Converting wavelength to inches (HN)

WA6SXC p. 56, Jun
Current flow?, which way does

W2DXH p. 34, Jul
Digital clock, low-cost

WAEDYW p. 26, Feb
Digital mixer, introduction

WBSIFM p. 42, Dec
Digital readout system, simplified

W60I1S p. 42, Mar
Double-balanced mixers

WIDTY p. 48, Mar
Double-balanced modulator, broadband

WABNCT p. 8, Mar
Earth currents (HN)

W70Ul p. 80, Apr
Effective radiated power (HN)

VE7CB p. 72, May
Efectrical units: their derivation and history

WBGEYV p. 30, Aug
Ferrite beads

wsJJ p. 48, Oct
Ferrite beads, how to use

K10RV p. 34, Mar
Fet biasing

W3FQJ p. 61, Nov
Filter preamplifiers for 50 and 144

MHz, etched

WS5KHT p. 6, Feb
Filters, active for direct-conversion receivers

wW7z01 p. 12, Apr
Fire extinguishers (letter)

W5PGG p. 68, Jul
Fire protection

Darr p. 54, Jan
Fire protection (letter)

K7QCM p. 62, Aug
Fm techniques

W6SAI p. 8, Sep

Short circuit p. 79, Jun
Freon danger (letter)

WASRTB p. 63, May
Frequency multipliers

W6EGXN p. 6, Aug
Frequency multipliers, transistor

W6AJF p. 49, Jun
Frequency synchronization for scatter-mode

propagatiaon

K20Vs p. 26, Sep
Frequency synthesis

WASSKM p. 42, Dec
Frequency synthesizer, high-frequency

K2BLA p. 16, Oct
Frequency synthesizers, how to design

DJ2LR p. 10, Jul

Short circuit p. 85, Oct
Gamma-matching networks, how to design

W7ITB p. 46, May
Glass semiconductors

WIEZT p. 54, Jul
Graphical network solutions

WINCK, W2CTK p. 26, Dec
Gridded tubes, vhf-uhf effects

weuov p. 8, Jan
Grounding and wiring

WIEZT p. 44, Jun
Ground plow

WIEZT p. 64, May
Harmonic output, how to predict

Utne p. 34, Nov
Heatsink problems, how to solve

WABSNZ p. 46, Jan
Hybrids and couplers, hf

W2CTK p. 57, Jul

Short circuit p. 72, Dec
Impedance-matching systems, designing

W7CSD p. 58, Jul
Iinductors, how to use ferrite and

powdered-iron for

W6GXN p. 15, Apr

Correction p. 63, May
infrared communications (letter)

K20AW p. 65, Jan
Injection lasers (letter)

Mims p. 64, Apr
Injection lasers, high power

Mims p. 28, Sep
{ntegrated circuits, part {

W3FQJ p. 40, Jun
Integrated circuits, part (I

W3FQJ p. 58, Jul
Integrated circuits, part Il

W3FQJ p. 50, Aug
Interference, hi-fi (HN)

K6KA p. 63, Mar
interference, rf

WIDTY p. 12, Dec
Interference, rf (letter)

G3LLL p. 65, Nov

71

73
70

68
68

71

71
71
71

69
70

72
71

71

67

76
76

73

69

69

70
74
74

70
70

71
72

72
71
71
71

71
75
70
75

Interference, rf

WA3NFW p. 30, Mar 73
interference, rf, coaxial connectors can generate

w1DTY 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

weUov p. 27, Jun 69
Local-oscillator waveform effects

on spurious mixer responses

Robinson, Smith p. 44, Jun 74
Lowpass filters for solid-state linear amplifiers

WA@ZJYK 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

WABNCT p. 28, Oct 70
Marine installations, amateur, on small boats

W3MR p. 44, Aug 74
Microprocessars, introduction to

WB4HYJ, Rany, Titus p. 32, Dec 75
Microwaves, getting started in

Roubal p. 63, Jun 72
Microwaves, Introduction

WICBY p. 20, Jan 72
Mini-mobile

KSUQN p. 58, Aug 71
Mismatched transmitter loads, affect of

w514 p. 60, Sep 69
Mnemonics

W6NIF p. 69, Dec 69
More electronic units

WIEZT p. 56, Nov 68
Muiti-function integrated circuits

W3FQJ p. 46, Oct 72
Network, the ladder

W2CHO p. 48, Dec 76
Networks, transmitter matching

W6FFC p. 6, Jan 73
Neutralizing small-signa! amplifiers

WA4WDK p. 40, Sep 70
Noise figure, meaning of

K6MIO p. 26, Mar 69
Operational amplifiers

WB2EGZ p. 6, Nov &9
Phase detector, harmonic

WSTRS p. 40, Aug 74
Phase-locked laops, IC

W3FQJ p. 54, Sep 71
Phase-locked loops, IC, experiments with

W3FQJ p. 58, Oct 71
Phase-shift networks, design criteria for

G3NRW p. 34, Jun 70
Pi and pi-L networks

W6ESAL p. 36, Nov 68
Pi network design

WG6FFC p. 6, Sep 72
Pi network inductors (letter)

W71V p. 78, Dec 72
Pi networks, series-tuned

W2EGh p. 42, Oct 71
Power amplifiers, high-efficiency rf

WBSLQK p. 8, Oct 74
Power dividers and hybrids

WIDAX p. 30, Aug 72
Power supphes survey of solid-state

W6EG p. 25, Feb 70
Power, voltage and impedance nomograph

W2TQK p. 32, Apr 71
Printed-circuit boards, photofabrication of

Hutchinson p. 6, Sep 71
Programmable calculator simplifies

antenna design (HN)

W30Vvo p. 70, May 74
Programmable calculators, using

wW3DVO p. 40, Mar 75
Proportional temperature control for crystal

ovens

VESFP p. 44, Jan 70
Pulse-duration modulation

W3FQJ p. 65, Nov 72
Q factor, understanding

w5JJ p. 16, Dec 74
QRP operation

W70E p. 36, Dec 68
Radiation hazard, rf

WIDTY p. 4, Sep 75

Correction p. 59, Dec 75
Radio communications links

WIEZT p. 44, Oct 69
Radio observatory, vhf

Ham p. 44, Jul 74
Radio-frequency interference

WA3INFW p. 30, Mar 73
Radiotelegraph translator and transcriber

W7CUU, K7KFA p. 8, Nov 71

Eliminating the matrix

KH6AP p. 60, May 72
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five nine plus
3402 Campus
Claremont, CA91711

(714] 621-1658

IMPEDANCE CONVERSION
TRANSFORMERS

BALUNS

e 3-30 MHz Bandwidth

Antenna Products for the Amateur

All Prices Postpaid in U.S.A.
[outside U.S.A. add shipping —
shipping weight — 1 Ib.]
California Residents
add 6% sales tax

e 2 KW Rating
o Recessed Connector-Eliminates
shorting problems
e Exclusive no soldering antenna
wire fastening system
e High efficiency toroidal construction
e ABS Plastic Case

6:1and 9:1
$22.95 each

1.1 and 4:1
$16.95 each

Other ratios quoted
on request

SPECIAL INTRODUCTORY OFFER

.......... at a price YOU can afford!
5

SCOTT
£
BONNUNIGATIONS oz.«;‘::'

SYSTEMS
TOUCH TONE ENCODER (Shown) Complete = $52.95
RF ACTUATED CW MONITOR -
for the best in CW operating $24.95
CRYSTAL CALIBRATOR - 100, 50, 25 kHz $19.95
range extended to 10, 5, 1 kHz ... . $24.95
RTTY OPERATORS

Digital Date-Time-Message Generator, UARTS.
Quick Brown Fox Generator, many others.

MICROPROCESSOR BUFFS

CPU, Backplane, 1/0 Memory, Timing,
many others — boards, kits and assemblies.

VHF-FM TRANSCEIVER

TT Pad Programmable, PROM selected Channels.
Hi/Lo Power, PLL-5 kHz resolution.

Above available early '77, write for details.
Send 13¢ Stamp for latest catalog.

SCOTT COMMUNICATIONS SYSTEMS

Box 2117, Dept. H, Stamford, Ct. 06906 or
Call (203) 357-1667

An easy-to-build 50mHz (6-digit)
Frequency Counter for a measly $25!
Standard easy-to-find parts, too! (Unlike
other kits.) Any Radio Shack has them.
Uses 7 segment LED readouts — no
scarce Nixie® tubes! No tricky crystal
ovens, either!

Kit includes a classy cabinet with front
panel, PC boards, hardware, instructions,

and diagrams. A proven design! An
unbeatable offer!
Write or call today!
P.0. Box 357, Dept. 56,

Provo, UT 84601 (801) 375-8566

ﬂneeasysﬂseomterlllﬂ

6-DIGIT (50 mHz Kit)
FREQUENCY

Bind 'em
and find ‘'em

HAM RADIO BINDERS . . . beautiful washable buck-
ram binders complete with date labels. Available in
two sizes, one to handle magazines through 1975
and a new large size to handle 1976 and on.

Specify size.

Just $5.00 each
3 for $13.50

$5.95 each
3 for $14.95

Order today from
ham _

radio

GREENVILLE, NH 03048
CALL TOLL FREE 800-258-5333

Order HR-BDS (Small)

Order HR-BOL (Large)

YOUR

KENWOOD
HEADQUARTERS

Electronic Distributors, Inc.

1960 Peck St.
Muskegon, Michigan
49441




Ramp generators

W6GXN p. 56, Dec
Rating tubes for Jinear amplifier service

W6UOV, W6SAL p. 50, Mar
Reactance problems, nomograph for

W6NIF p. 51, Sep
Resistor performance at high frequencies

K10RV p. 36, Oct
Resistors, frequency sensitive (HN)

W8YFB p. 54, Dec
Resistors, frequency sensitive (letter)

W5UHV p. 68, Jul
RF amplifier, wideband

WB4KSS p. 58, Apr
Rf autotransformers, wideband

K4KJ p. 10, Nov
Rf power-detecting devices

K6JYO p. 28, Jun
Rf power transistors, how to use

WA7KRE p. 8, Jan
Safety in the ham shack

Darr, James p. 44, Mar
Satellite communications, first step to

KIMTA p. 52, Nov

Added notes (letter) p. 73, Apr
Satellite signal polarization

KHé1J p. 6, Dec
Signal detection and communication

in the presence of white noise

WB6I0M p. 16, Feb
Silver/silicone grease (HN)

w6DDB p. 63, May
Single-tuned interstage networks, designing

K6ZGQ p. 59, Oct
Smith chart, how to use

WI1DTY p. 16, Nov

Carrection p. 76, Dec
Solar activity, aspects of

K3CHP p. 21, Jun
Solar energy

W3FQJ p. 54, Jul
Speech clippers, rf, perfformance of

G6XN p. 26, Nov
Square roots, finding (HN)

K9DHD p. 67, Sep

Increased accuracy (letter) p. 55, Mar
Staircase generator (C&T)

wI1DTY p. 62, Jun
Standing-wave ratios, importance of

W2HB p. 26, Jul

Correction (letter) p. 67, May
Stress analysis of antenna systems

W2F2Z) p. 23, Oct
Tetrodes, external-anode

W6SAI p. 23, Jun
Thermoelectric power supplies

K1AJE p. 48, Sep
Thermometer, electronic

VK3ZNV p. 30, Apr
Three-phase motors (HN)

W6HPH p. 79, Aug
Thyristors, introduction to

WAT7KRE p. 54, Oct
Toroidal coil inductance (HN)

W3WLX p. 26, Sep
Toroid coils, 88-mH (HN)

WAINJG p. 70, sun
Toroids, calculating inductance of

WBIFHC p. 50, Feb
Toroids, plug-in (HN)

K8EEG p. 60, Jan
Transistor amplifiers, tabulated

characteristics of

w5J1J p. 30, Mar
Trig functions on a pocket calculator (HN)

WOZTK p. 60, Nov
Tube shields (HN)

WIKNI p. 69, Jul
Tuning, Current-controlled

K22sQ p. 38, Jan
TV sweep tubes in linear service,

full-blast operation of

WESAI, W60UV p. 9, Apr
Vacuum-tube amplifiers, tabulated

characteristics of

W5JJ p. 30, Mar
Warning lights, increasing reliability of

W3NK p. 40, Feb
White noise diodes, selecting (HN)

wepOB p. 65, Apr
Wind direction indicator, digital

W6GXN p. 14, Sep
Wind generators

W3FQJ p. 24, Jul
Wind loading on towers and antenna

structures, how to calculate

K4KJ p. 16, Aug

Added note p. 56, Jul
Y parameters, using in rf amplifier design

WAQTCU p. 46, Jul

. -

novice reading
Ac power line monitor

waoLu p. 46, Aug
Amplifiers, tube and transistor,

tabulated characteristics of

w5JJ p. 30, Mar

73
72

69
71
68

70
71

68
74
72

73
74

76

73
74

71
69
€8
70
68
70
75
76
72
72

68

71
70
76
68
76

74
75

71

Antenna, bobtail curtain for 40 meters

VE1TG p. 58, Jul 69
Antenna, bow tie for 80 meters
WIVMQ p. 56, May 75

Antenna, converted vee for 80 and 40
WEJKR p. 18, Dec 69
Antenna couplers, simple

W2EEY p. 32, Jan 70
Antenna ground system instalfation

WIEZT 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 p. 55, Feb 70
Antenna, top-loaded 80-meter vertical

VEITG 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

WEAGX p. 28, May 73
Antennas, dipole

KH6HDM p. 60, Nov 75
Antennas, for apartment dwellers

W2EEY p. 80, Mar 68
Antennas, low elevation

W3FQJ p. 66, May 73

Antennas, QRM reducing receiving types

W3FQJ p. 54, May 71
Antennas, simple dual-band
WESAI p. 18, Mar 70

Antennas, simple for 80 and 40 meters

W5RUB p. 16, Dec 72
Antennas, simple multiband

WIOEGQ p. 54, Ju! 68
Audio agc principles and practice

WASSNZ p. 28, Jun 71
Audio filter, tunable

WALJSM p. 34, Aug 70
Audio filters, inexpensive

WBYFB p. 24, Aug 72
Audio module, solid-state receiver

K4DHC p.18, Jun 73

Batteries, selecting for portable equipment
WB@AIK p. 40, Aug 73
Battery power

W3FQJ p. 56, Aug 74, p. 57, Oct 74
Coaxial cable, what you should know about it

woISB p. 30, Sep 68
Current flow

WIEZT 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 strec

WA1MKP 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

WS8YFB p. 61, Mar 70
Diode detectors

W6GXN p. 28, Jan 76
Dipoles, multiband for portable use

Al p. 12, May 70

Dummy load and rf wattmeter

W20LU p. 56, Apr 70
Electronic units, basic

WIEZT p. 18, Oct 68, p. 56, Nov 68

Feedpoint impedance characteristics of
practical antennas

W5JJ p. 50, Dec 73
Filter, tunable for audio selectivity

W2EEY 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 flip-flops
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
Interierence, radio frequency

WA3NFW p. 30, Mar 73
Man-made interference, how to find

WIDTY p. 12, Dec 70
Meters, how to use

W4PSS p. 48, Sep 75

Morse code, speed standards for

VE2ZK p. 88, Apr 73
Mosfet circuits

W3FQ! 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

KA4EEU p. 58, Apr 73
Printed-circuit boards, low cost

WB8YFB p. 16, Jan 75
Q factor, understanding

W5JJ p.16, Dec 74

Radio communications links, basics of
WI1EZT p. 44, Oct 69
Receiver frequency calibrator
wW5uUQs p. 28, Dec 71
Receiver, novice, for 40 and 80

Thorpe p. 66, Aug 68
Receiver, regenerative for WWV

WASSNZ p. 42, Apr 73
Receivers, direct-conversion

W3FQJ 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

W5)J p. 52, Dec 71
Single sideband, beginners guide to

Belt p. 66, Mar 68
S-meters, circuits for

K6SDX p. 20, Mar 75
Speaker intelligibility, improving

WASRAQ p. 53, Aug 70
Ssb signals, how they are generated

Belt p. 24, May 68
Swr bridge

WB2ZSH p. 55, Oct 71
Towers and rotators

KEKA p. 34, May 76
Transistor power dissipation, how to determine

WNSCGW p. 56, Jun 71
Transistor tester, simple

WAGNIL 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

K8EEG p. 39, Jul 72
Transmitter power levels

WA5SNZ p. 62, Apr 71
Transmitter, transistor for 40 meter

W6BLZ p. 44, Jul 68
Transmitters, low-power 7-MHz

W70E p. 3, Dec 68
Troubleshooting, basic

James p. 54, Jan 76
Troubleshooting by voltage measurements

James p. 64, Feb 76
Troubleshooting, resistance measurements

James p. 58, Apr 76
Troubleshooting, thinking your way through

Allen p. 58, Feb 71
Tuneup, off-the-air

waMB p. 40, Mar 76

Underground coaxiai transmission line,
how to install

WQFCH p. 38, May 70
Vertical antennas, improving efficiency

K6FD p. 54, Dec 74
Vfo for 40 and 80 meters

W3QBO p. 36, Aug 70
Vfo, stable solid-state

K4BGF p. 8, Dec 71
Wiring and grounding

WI1EZT p. 44, Jun 69
Workbench, electronics

WI1EZT p. 50, Oct 70

a

operating
Beam antenna headings

W6EFFC p. 64, Apr 71
Code practice stations (letter)

WB4LXJ p. 75, Dec 72
Code practice — the rf way

WA4NED p. 65, Aug 68
Code practice (HN)

W20UX p. 74, May 73
Computers and ham radio

W5TOM p. 60, Mar 69
CW monitor

W2EEY 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

transmit-receive offset

WI1DAX p. 56, Sep 70
DXCC check list, simple

W2CNQ p. 55, Jun 73
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Fluorescent light, portable (HN)

K8BYO p. 62, Oct
Great-circle charts (HN)

K6KA p. 62, Oct
How to be DX

WA4NXD p. 58, Aug
Identification timer (HN)

K9UQN p. 60, Nov
Magazines, use your old

Foster p. 52, Jan
Morse code, speed standards for

VE2ZK p. 68, Apr

Added note (letter) p. 68, Jan
Protective material, plastic (HN)

W6BKX p. 58, Dec
QSL return, statistics on

wB6lUH p. 60, Dec
Replays, instant (HN) .

W6DNS p. 67, Feb
Sideband location (HN)

K6KA p. 62, Aug
Spurious signals (HN)

K6KA p. 61, Nov
Tuning with ssb gear

W@KD p. 40, Oct
Zulu time (HN)

K6KA p. 58, Mar

-

oscillators
AFSK oscillator, solid-state

WALFGY p. 28, Oct
Audio oscillator, NE566 IC

WIEZT p. 36, Jan
Blocking osciliators

W6EGXN p. 45, Apr
Clock oscillator, TTL (HN)

WIZTK p. 56, Dec
Crystal oscillator, frequency adjustment of

W9ZTK p. 42, Aug
Crystal oscillator, high stability

W6TNS p. 36, Oct
Crystal ascillator, miniature

W6DOR p. 68, Dec
Crystal oscillators

W6EGXN p. 33, Jul
Crystal oscillators, stable

DJ2LR p. 34, Jun

Correction p. 67, Sep
Crystal oscillators, survey of

VK2ZTB p. 10, Mar
Crystal oven, simple (HN)

Mathieson p. 66, Apr
Crystal switching (HN)

K6LZM p. 70, Mar
Crystal test osciilator and signal

generator

K4EEU p. 46, Mar
Crystals, overtone (HN)

GBABR p- 72, Aug
Goral oscillator notes (HN)

K5QIN p. 66, Apr
Hex inverter vxo circuit

W2LTJ p. 50, Apr
Local oscillator, phase locked

VESFP p. 6, Mar
Monitoring osciliator

wajto p. 36, Dec
Multiple band master-frequency oscillator

K6SDX p. 50, Nov
Multivibratar, crystal-controlled

WN2MQY p. 65, Jul
Oscilfator, audio, 1C

W6GXN p. 50, Feb
Oscillator, electronic keyer

WABJINJ p. 44, Jun
Oscillator, fFranklin (HN)

wsJJ p. 61, Jan
Oscillator, frequency measuring

WEIEL p. 16, Apr

Added notes p. 90, Dec
Oscillator, gated (HN)

WBIKEY p. 59, Jul
Oscillator-monitor, audio

WALJSM p. 48, Sep
Oscillatar, phase-locked

VESFP p. 6, Mar
Oscillator, two-tone, for ssb testing

WEGXN p. 11, Apr
Oscillators (HN)

WIDTY p. 68, Nov
Oscillators, cure for cranky (HN)

WSYFB p- 55, Dec
Oscillators, repairing

Allen p. 69, Mar
Oscillators, resistance-capacitance

W6GXN p. 18, Jul
Oscillators, ssb

Belt p. 26, Jun
Overtone oscillator (HN)

W5UQs p. 77, Oct
Quadrature-phased local oscillator (letter)

K62ZX p. 62, Sep
Quartz crystals (letter)

WB2EGZ p. 74, Dec
Stable vfo (C&T)

WI1DTY p. 51, Jun
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68
75
69
73
72
74

68

75
75

76
76
69

73
72
76
75
71

75
71
73
70
72

72
72

70
71

76

TTL crystal oscillators (HN)

WgZIVA p. 60, Aug
Vco, crystal-controlled

WB6IOM p. 58, Oct
Versatile audio oscillator (HN)

w78B8X p. 72, Jan
Vfo buffer amplifier (HN)

W3QBO p. 66, Jul
Vfo design, stable

WICER p. 10, Jun
Vfo, digital readout

WBSIFM p. 14, Jan
Vfo for solid-state transmitters

w3QBO0 p. 36, Aug
Vfo, high stability

WSYFB p. 14, Mar
Vfo, high-stability, vhf

OH2CD p. 27, Jan
Vfo, multiband fet

KBEEG p. 39, Jul
Vfo, stable

K4BGF p. 8, Dec
Vfo, stable transistor

WIDTY p. 14, Jun

Short circuit p. 34, Aug
Vfo transistors (HN)

W100P p. 74, Nov
Vxo design, practical

KéeBIJ p. 22, Aug
455-kHz bfo, transistorized

W6BLZ, K5GXR p. 12, Ju!

.

power supplies
Ac current monitor (letter)

WB5MAP p. 61, Mar

Ac power supply, regulated, for mobile
fm equipment

WASTMP p. 28, Jun
Arc suppression networks (HN)
WASEKA p. 70, Jul

Batteries, selecting for portable equipment
WAQAIK p. 40, Aug
Battery drain, auxiliary, guard for (HN)

WIDTY p. 74, Oct
Battery power
W3FQJ p. 56, Aug

Charger, fet-controlled, for nicad batteries

WAZJIYK p. 46, Aug
Converter, 12 to 6 volt (C&T)

wWI1DTY p. 42, Apr
Current limiting (HN)

W@LPQ p. 70, Dec
Current limiting (letter)

K5MKO p. 66, Oct
Dc-dc canverter, low-power

W5MLY p. 54, Mar
Dc power supply, regulated (C&T)

WIDTY p. 51, Jun

Diodes for power supplies, choosing

W6BLZ p. 38, Jul
Diode surge protection (HN)

WA7LU) p. 65, Mar

Added note p. 77, Aug
Dry-celt life

WIDTY p. 41, Apr
Dual-voltage power supply (HN)

wWioopP p. 71, Apr

Short circuit p. 80, Aug
Dual-voltage power supply (HN)

W51 . p. 68, Nov
Filament transformers, miniature

Bailey p. 66, Sep
High-power trouble shooting

Allen p. 52, Aug
IC power (HN)

W3KBM p. 68, Apr
IC regulated power supply

W2FBW p. 50, Nov
IC regulated power supply

WISEK p. 51, Dec
IC regulated power supply for ICs

W6EeGXN p. 28, Mar

Shart circuit p. 80, May
Klystrans, reflex power for (HN)

W6BPK p. 71, Jut
Line transient protection (HN)

WIDTY p. 75, Jul
Line-voltage monitor (HN)

WABVFK p. 66, Jan

Current monitor mod (letter) p. 61, Mar
Load protection, scr (HN)

WS0ZF p. 62, Oct
Low-value voltage source (HN)

WASEKA p. 66, Nov

Low-voltage supply with short-circuit
Protection

WBZEGZ p. 22, Apr
Low-voltage supply (HN)

WB2EGZ p. 57, Jun
Low voltage, variable bench power supply

(weekender)

WG6NBI p. 58, Mar
Meter safety (HN)

WGEVFR p. 68, Jul
Mobile power supplies, troubleshooting

Allen p. 56, Jun

75
69
76
71

75

73

73
75
76
68

72
72

76

69
69

71

68
68

76
72
70

Mobile power supply (HN)

WNSDJV p. 79, Apr 70
Mobile supply, low-cost (HN)
W4GEG p. 69, Jul 70
Motorola Dispatcher, converting to
12 volts
WB6HXU p. 26, Jul 72
Nicad battery care (HN)
WI1DHZ p. 71, Feb 76
Operational power supply
WA2IKL p. B, Apr 70
Overvoltage protection (HN)
WIAAZ p. 64, Apr 76
Pilot-lamp life (HN)
w2oLu 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)
WSBYFB 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
W54 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 p. 66, Sep 70
Rectifier, half-wave, improved
Bailey p. 34, Oct 73
Regulated solid-state high-voltage
power supply
W6GXN p. 40, Jan 75
Short circuit p. 69, Apr 75
Regulated 5-volt supply (HN)
W6UNF p. 67, Jan 73
SCR-regulated power supplies
W4GOC p. 52, Jul 70
Selenium rectifiers, replacing
w1DTY 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
3FQJ p. 64, Oct 74
Super regulator, the MPC1000
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
KI1AJE p. 48, Sep 68
Transformers, high-voltage, repairing
WENIF p. 66 Mar 69
Transformer shorts
W6BLZ p. 36, Jul 68
Transformers, miniature (HN)
W4ATE p. 67, Jul 72
Transient eliminator (C&T)
WIDTY p. 52, Jun 76
Transients, reducing
w5JJ p. 50, Jan 73
Variable power supply for transistor wark
WA4MTH p. 68, Mar 76
Vibrator replacement, solid-state (HN)
KBRAY p. 70, Aug 72
Voltage regulators, IC
W7FLC p. 22, Oct 70
Volitage regulator ICs, adjustable
WBOKEY p. 36, Aug 75
Voltage-regulator iCs, three-terminal
WBS5EMI . p. 26, Dec 73
Added note (letter) p. 73, Sep 74
Voitage safety valve
W2UVF p. 78, Oct 76
Wind generators
W3FQJ p. 50, Jan 75
Zener diodes (HN)
K30PJ p. 79, Aug 68
.
propagation
Artificial radio aurora, scattering
characteristics of
WB6KAP p. 18, Nov ~
Echoes, long delay
WB6KAP p. 61, May
tonospheric E-layer
WB6KAP p. 58, Aug u.
lonospheric science, short history of
WBG6KAP p. 58, Jun 69
Long-distance high frequency communications
WBEKAP p- 80, Ju) 68
Maximum usable frequency, predicting
WB6KAP p. 70, Sep 68
Quiet sun, the
WB6KAP p. 76, Dec 68



Scatter-mode propagation, frequency
synchronization for

K20VS p. 26, Sep 71
Solar cycle 20, vhfer's view of

WASIYX p. 46, Dec 74
Sunspot numbers

WBEKAP 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 p. 68, Oct 69
6-meter sporadic-E openings, predicting

WASRAQ p. 38, Oct 72

Added note (letter) p. 69, Jan 74

.

receivers and
converters
general
Antenna impedance transformer for

receivers (HN)

W6ENIF p. 70, Jan 70
Antenna tuner, miniature receiver (HN)

WA7ZKRE p. 72, Mar 69
Anti-QRM methods

W3FQJ p. 50, May 71
Attenuation pads, receiving (letter)

K@HNQ p. 69, Jan 74
Audio agc amplifier

WASSNZ p. 32, Dec 73
Audio agc principles and practice

WASSNZ p. 28, Jun 71
Audio amplifier and squelch circuit

W6AJF p. 36, Aug 68
Audio filter for CW, tunable

WALlJSM p. 34, Aug 70
Audio filter-frequency transtator for CW

reception

W2EEY p. 24, Jun 70
Audio filter mod (HN)

K6HIU p. 60, Jan 72
Audio filter, simple

WANVK 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 )

WS8YFB p. 24, Aug 72
Audio filter, tunable peak-notch

W2EEY p- 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

WAZAIK p. 40, Aug 73
Bfo multiplexer for a multimode detector

WA3YG) p. 52, Oct 75
Calibrator crystals (HN)

K6KA p. 66, Nov 71
Calibrator, plug-in frequency

K6KA p. 22, Mar 69
Calibrator, simple frequency-divider

using mos ICs

WEGXN p. 30, Aug 69
Communications receivers, design ideas for

Moore p. 12, tun 74
Communications receivers, designing

for strong-signal performance

Moore p. 6, Feb 73
Converting a vacuum-tube receiver to

solid-state

W100P p. 26, Feb 69
Counter dials, electronic

K6KA p. 44, Sep 70
Crystal-filter design, practical

PY2PE1C p. 34, Nov 76
CW filter, adding (HN)

W20UX p. 66, Sep 73
CW monitor, simple

WAS0HR p. 65, Jan 71
CW processor for communications receivers

WENRW p. 17, Oct 71
CW reception, enhancing through a

simulated-stereo technique

WA1IMKP p. 61, Oct 74
CW reception, noise reduction for

W2ELV p. 52, Sep 73
CW regenerator for interference-free

communications

Leward, Libenschek p. 54, Apr 74
CW selectivity with crystal bandpassing

W2EEY p. 52, Jun 69
CW transceiver operation with transmit-receive

offset

WIDAX p. 56, Sep 70
Detector, reciprocating

WISNN p. 32, Mar 72

Added notes p. 54, Mar 74; p. 76, May 75
Detector, single-signal phasing type

WRBICYY p. 71, Oct 76

Detector, superregenerative, optimizing

Ring p. 32, Jul
Detectors, fm, survey of

W6EGXN p. 22, Jun
Detectors, ssb

Belt p. 22, Nov
Digital frequency display

WB2NYK p. 26, Sep
Diode detectors

W6GXN p. 28, Jan
Diversity receiving system

2EEY p. 12, Dec

Filter alignment

w7uC p. 61, Aug
Filter, vari-Q

WISNN p. 62, Sep

Frequency calibrator, how to design

W3AEX p. 54, Jul
Frequency calibrator, receiver

w5UQs p. 28, Dec
Frequency measurement of received

signals

W4AAD p. 38, Oct
Frequency spotter, general coverage

W5JJ p. 36, Nov
Frequency standard (HN)

WATZJIK p. 69, Sep
Frequency standard, universal

K4EEU p. 40, Feb

Short circuit p. 72, May
Hang agc circuit for ssb and CW

WIERJ p. 50, Sep
Headphone cords (HN)

W20LU p. 62, Nov
I-f cathode jack

W6HPH p. 28, Sep
I-f detector receiver module

K6SDX p. 34, Aug
I-f system, multimode

WA2IKL p. 39, Sep
Image suppression (HN)

W6ENIF p. 68, Dec
Intelligibility of communications receivers,

improving

WASRAQ p. 53, Aug
Interference, electric fence

K6KA p. €8, Jui
Interference, hi-fi (HN)

K6KA p. 63, Mar
Interference, rf

WI1DTY p. 12, Dec
Interference, rf

WA3INFW p. 30, Mar
Interference, rf, its cause and cure

G3LLL p. 26, Jun
Local oscillator, phase-locked

VESFP p. 6, Mar
Local-oscillator waveform effects

on spurious mixer responses

Robinson, Smith p. 44, Jun
Mixer, crystal

2LTS p. 38, Nov

Monitor receiver modification (HN)

W2CNQ p. 72, Feb
Noise blanker

K4DHC p. 38, Feb
Noise blanker, hot-carrier diode

WA4KAE p. 16, Oct

Short circuit p. 76, Sep
Noise blanker, IC

W2EEY p. 52, May

Short circuit p. 79, Jun
Noise figure, the real meaning of

K6MIO p. 26, Mar
Panoramic reception, simple

W2EEY p. 14, Oct

Phase-shift networks, design criteria

G3NRW p. 34, Jun
Preamplifier, wideband

WI1AAZ p. 60, Oct
Product detector, hot-carrier diode

VE3GFN p. 12, Oct
Radio-direction finder

W6EJTT p. 38, Mar
Radio-frequency interference

WA3NFW p. 30, Mar
Radiotelegraph translator and transcriber

W7CUU, K7KFA p. 8, Nov

Eliminating the matrix

KH6AP p. 60, May

Receiver impedance matching (HN)

WQ@ZFN p. 79, Aug
Receiving RTTY, automatic frequency

control for

WS5NPO p. 50, Sep
Reciprocating detector as fm discriminator

WISNN p. 18, Mar
Reciprocating-detector converter

WISNN p. 58, Sep
Resurrecting old receivers

K41PV p. 52, Dec
Rf amplifiers for communications receivers

Moore p. 42, Sep
Rf amplifier, wideband

WB4KSS p. 58, Apr
S-meter readings (HN)

WIDTY p. 56, Jun
Selectivity, receiver (letter)

K4z2zZv p. 68, Jan

72
76
68
76

71
75

71
71

74
74

72
75
68
76
71
72

70

75
70

75
71

74
75
76
73

69
70

69
70

71

74

Sensitivity, noise figure and dynamic range

WIDTY p. 8, Oct
S-meters, solid-state

K6SDX p. 20, Mar
Spectrum analyzer, four channel

WIIA 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
JA1IBHG p. 48, Dec
Threshold-gate/limiter for CW reception

W2ELV p. 46, Jan

Added notes (letter)

W2ELY p. 59, May
Troubleshooting the dead receiver

K4I1PV p. 56, Jun
VIf converter (HN)

W3CPU p. 69, Jul

Weak signal reception in CW receivers

ZS6BT p. 44, Nov
WWV receiver, five-frequency
WEGXN p. 36, Jul

high-frequency receivers

Bandpass filters for receiver preselectors
W7201 p. 18, Feb

75

Bandpass tuning, electronic, in the Drake R-4C

Horner
BC-603 tank receiver, updating the

p. 58, Oct

WAGIAK p. 52, May
BC-1206 for 7 MHz, converted

W4FIN p. 30, Oct

Short circuit p. 72, Apr
Collins 75A4 hints (HN)

WEVFR p. 68, Apr
Collins 75A-4 modifications (HN)

W4SD p. 67, Jan

Communications receiver, five band

K6SDX p. 6, Jun
Communications receiver for 80

meters, IC

VE3ELP p. 6, Jul

Communications receiver, micropower
WBSFHC p. 30, Jun
Short circuit p. 58, Dec

Communications receivers, miniature
design ideas for
K4DHC p. 18, Apr

Communications receiver, miniaturized
K4DHC p. 24, Sep

Communications receiver, optimum design for
DJ2LR p. 10, Oct

Communications receiver, solid-state

15TDJ p. 32, Oct

Correction p. 59, Dec
Companion receiver, all-mode

WISNN . p. 18, Mar
Converter, hf, solid-state

VE3GFN p. 32, Feb
Converter, tuned very low-frequency

OH2KT p. 49, Nov

Converter, very low frequency receiving

W2IMB p. 24, Nov
Direct-conversion receivers

W3FQJ p. 59, Nov
Direct-conversion receivers, improved

selectivity

KeBlJ p. 32, Apr

Direct-canversion receivers,
simple active filters for

w720l p. 12, Apr
Dauble-conversion hf receiver with

mechanical frequency readout

Perolo p. 26, Oct
ESSA weather receiver

W6EGXN . 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

Modification (letter) p. 74, Sep

Gonset converter, solid-state modification of

Schuler p. 58, Sep
Hammarlund HQ215, adding 160-meter

coverage

W2GHK p. 32, Jan

Heath $B-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

wWB2ZVU p. 10, Dec
Incremental tuning to your

transceiver, adding

VE3GFN p. 66, Feb
Monitoring oscillator

w2JI10 p. 36, Dec

73
68

70
71

72
71
72

n
73
73
76
74
76

75
75

73
72
74
76
71

72

74

76
68
68
69
70
70

72
74
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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.

0% Off

SOME FEATURE ARTICLES IN OUR
INTRODUCTORY ISSUE

The Far Horizon by WIKNI...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
WOIKNI K. I listen again. He’s in there...”’

Taking the Mystery Out of SSB, by W1SL. 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.”” W1SL 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-
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Multiband high-frequency converter
K6SDX p. 32, Oct
Outboard receiver with a transceiver

WIDTY p. 12, Sep
Qutboard receiver with the SB-100,

using an (HN)

K4GMR p. 68, Feb

Overload response in the Collins 75A-4
receiver, improving

W620 p. 42, Apr

Short circuit p. 76, Sep
Phasing-type ssb receiver

WAGJYK 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)

WS50ZF p. 75, Oct
Qb5er, solid-state

W5TKP p. 20, Aug
Receiver incremental tuning for the

Swan 350 (HN)

K1KXA p. 64, Jul
Receiver, reciprocating detector

WISNN p. 44, Nov

Correction (letter) p. 77, Dec
Receiver, versatile solid-state

WIPL) p. 10, Jul
Receiving RTTY with Heath SB receivers (HN)

K9HVW p. 64, Oct
Rf amplifiers, selective

K6B1J p. 58, Feb
Regenerative detectars and a wideband

amplifier for experimenters

WBYFB p. 61, Mar
RTTY monitor receiver

K4EEU p. 27, Dec
RYTY receiver-demodulator for net

operation

VE7BRK p. 42, Feb
RTTY with SB-300

W2ARZ 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

WEGXN p. 36, Oct
WWV receiver, fixed-tuned

W6GXN p. 24, Nov
WWV receiver, regenerative

WASSNZ p. 42, Apr
WWYV 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
160-meter receiver, simple

WG6FPO 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

WB2EGZ p. 41, Feb

Short circuit p. 96, Dec
Cooled preampilifier for vhf-uhf

WAZRDX p. 36, Jul
Fet converters for 50, 144, 220 and

432 MHz

W6AIF p. 20, Mar
Filter-preamplifiers for 50 and 144 MHz

etched

WSKNY p. 6, Feb
Fm channel scanner

W2FPP p. 29, Aug
Fm communications receiver, modular

KBAUN p. 32, Jun

Correction p. 71, Jan
Fm receiver frequency control (letter)

W3AFN p. 65, Apr
Fm receiver performance, comparison of

VETABK p. 68, Aug
Fm receiver, multichannel for six and two

WISNN p. 54, Feb
Fm receiver, tunable vhf

K8AUH p. 34, Nov

70
70

73

74
68

71
71

Fm receiver, uhf

WA2GCF p. 6, Nov
Fm repeaters, receiving system

degradation in

K5ZBA p. 36, May
HW-17A, perking up (HN)

WBEGZ p. 70, Aug
improving vhf/uhf receivers

W1JAA p. 44, Mar
Interdigital preamplifier and comb-line

bandpass filter for vhf and uhf

WSKHT p. 6, Aug
Interference, scanning receiver (HN)

K2YAH p. 70, Sep
Monitor receivers, two-meter fm

WBS5EMI p. 34, Apr
Qverload problems with vhf converters,

solving

W100P p. 53, Jan
Receiver alignment techniques, vhf fm

K4IPV p. 14, Aug
Receiver, modular two-meter fm

WA2GFB p. 42, Feb
Receiver, vhf fm

WA2GCF p. 8, Nov
Receiving converter, vhf four-band

W3TQM p. 64, Oct
Scanning receiver for vhf fm, improved

WA2GCF p. 26, Nov
Scanning receiver modifications,

vhf fm (HN)

WASWOU p. 60, Feb
Scanning receivers for two-meter fm

K4I1PV p. 28, Aug
Six-meter converter, improved

K18QT p. 50, Aug
Six-meter mosfet converter

WB2EGZ p. 22, Jun

Short circuit p. 34, Aug
Squelch-audio amplifier for fm receivers

WB4WSU p. 68, Sep
Ssb mini-tuner

K18QT p. 16, Oct
Two-meter converter, 1.5 dB NF

WAGBSXC p. 14, Ju}
Two-meter mosfet converter

WB2EGZ p. 22, Aug

Neutralizing p. 77, Oct
Two-meter preamp, MMS000

WA4KAE p. 49, Oct
Vhf converter performance,

optimizing (HN)

K2FSQ p. 18, Jul
Vhf fm receiver (letter)

K8IHQ p. 76, May
Vhf receiver scanner

K212G p. 22, Feb
Vhf superregenerative receiver, low-voltage

WASSNZ p. 22, Jul

Short circuit p. 64, Mar
28-30 MHz preamplifier for satellite

reception

WI1JAA p. 48, Oct
50-MHz preamplifier, improved

WA2GCF p. 46, Jan
144-MHz converter (HN)

KZVQY p. 71, Aug
144-MHz converter (letter)

W@LER p. 71, Oct
144 MHz converter, hot-carrier diode

K8CJU p. 6, Oct
144-MH2 converter, modular

weuov p. 64, Oct
144 MHz converters, choosing fets for (HN)

K6JYO p. 70, Aug
144-MHz preamp, low-noise

WIDTY p. 40, Apr
144-MHz preamp, super (HN)

KEHCP p. 72, Oct
144-MHz preamplifier, Improved

WA2GCF p. 25, Mar

Added notes p. 73, Jul
220-MHz mosfet converter

WB2EGZ p. 28, Jan

Short circuit p. 76, Jul
432-MHz converter, low-noise

K64C p. 34, Oct
432-MHz fet converter, low noise

WABSXC p. 18, May
432 MHz preamp (HN)

wI1DTY p. 66, Aug
432 MHz preamplifier and converter

WA2GCF p. 40, Jut
1296-MHz converter, solid-state

VKAZT p. 6, Nov
1296 MHz, double-balanced mixers for

WAGUAM p. 8, Jul
1296-MHz preamplifier

WAGUAM p. 42, Oct
1296-MHz preamplifier, low-noise

WAVTR p. 50, Jun

Added note {letter) p. 65, Jan
2340-MHz converter, solid-state

K2JNG, WAZLTM, WA2VTR p. 16, Mar
2304-MHz preamplifier, solid-state

WA2VTR p. 20, Aug

72

69
70
76

70
72
74

74

71
72

72
72

receivers and converters,
test and troubleshooting

Receiver alignment

Allen p. 64, Jun 68
Rf and i-f amplifiers, troubleshooting

Allen p. 60, Sep 70
Signal injection in ham receivers

Allen p. 72, May 68
Signal tracing in ham receivers

Allen p. 52, Apr 68
Weak-signal source, variable-output

K6JYO p. 36, Sep 71
Weak-signal source, 144 and 432 MHz

K6JC p. 58, Mar 70
Weak-signal source, 432 and 1296 MHz

KBRIL p. 20, Sep 68
AFSK generator (HN)

8Kl p. 69, Jul 76
AFSK generator, crystal-controlled

K7BVT p. 13, Jul 72
AFSK generator, crystal-controlled

W6LLO p. 14, Dec 73

Sluggish oscillator (letter) p. 59, Dec 74
AFSK oscillators, solid-state

WA4FGY p. 28, Oct 68
Audio-frequency keyer, simple

W2LT) p. 56, Aug 75
Audio-frequency shift keyer

KHEFMT p. 45, Sep 76
Audio-frequency shift keyer, simple (C&T)

WIDTY p. 43, Apr 76
Audio-shift keyer, continuous-phase

VE3CTP p. 10, Oct 73

Short circuit p. 64, Mar 74
Automatic frequency caontrol for receiving RTTY

WSNPO p. 50, Sep 71

Added note (letter) p. 66, Jan 72
Autostart, digital RTTY

K4EEU p. 6, Jun 73
Autostart monitor receiver

K4EED p. 37, Dec 72
CRT intensifier for RTTY

K4VFA p. 18, Jul 71
Carriage return, adding to the automatic

line-feed generator (HN)

K4EEU p. 71, Sep 74
Coherent frequency-shift keying, need for

K3wJqQ p. 30, Jun 74

Added notes (letter) p. 58, Nov 74
Crystal test oscillator and signal generator

K4EEU p. 46, Mar 73
CW memory for RTTY identification

W6LLO p. 6, Jan 74
DT-500 demodutatar

KIHVW, K40AH, WB4KUR p. 24, Mar 76

Short circuit p. 85, Oct 76
DT-600 demodulator

KOHVW, K40AH, WB4KUR p. 8, Feb 76

Letter, KSGZR p. 78, Sep 76

Short circuit p. 85, Oct 76
Electronic speed conversion far RTTY teleprinters

WAGJYJ p. 36, Dec 71

Printed circuit for p. 54, Oct 72
Frequency-shift meter, RTTY

VK3ZNV p. 53, Jun 70
Line-end indicator, IC

W20KO0 p. 22, Nov 75
Line feed, automatic for RTTY

K4EEU p. 20, Jan 73
Mainline ST-5 autostart and antispace

K2YARH p. 46, Dec 72
Mainline ST-5 RTTY demodulator

W6FFC p. 14, Sep 70

Short circuit p. 72, Dec 70
Mainline ST-6 RTTY demodulator

W6EFFC p. 6, Jan 71

Shart circuit p. 72, Apr 71
Mainline ST-6 RTTY demodulator, more

uses for (letter)

WEFFC p. 69, Jul 71
Mainline ST-6 RTTY demodulator, troubleshooting

W6FFC p. 50, Feb 71
Message generator, random access memory

RTTY

K4EEU p. 8, Jan 78
Message generator, RTTY

W60XP, WBKCQ p. 30, Feb 74
Monitor scope, phase-shift

W3CIX p. 36, Aug 72
Monitor scope, RTTY, Heath

HO-10 and SB-610 as (HN)

KSHVW p. 70, Sep 74
Monitar scope, RTTY, solid-state

wB2MPZ p. 33, Oct 71
Performance and signal-io-noise ratio

of low-frequency shift RTTY

K6SR p. 62, Dec 76
Phase-locked lcop AFSK generator

K7ZOF p. 27, Mar 73
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Phase-locked loop RTTY terminal unit

W4FQM p. 8, Jan 72
Correction p. 60, May 72
Power supply for p. 60, Jul 74

Optimization of the phase-

locked terminal unit p. 22, Sep 75

Update, W4AYV p. 16, Aug 76
Precise tuning with ssb gear
W@KD p. 40, Oct 70

Printed circuit for RTTY speed converter

W7P0OG p. 54, Oct 72
Receiver-demodulator for RTTY net

operation

VE7BRK p. 42, Feb 73
Ribbon re-inkers

WEFFC p. 30, Jun 72
RTTY converter, miniature IC

KIMRL p. 40, May 69

Short circuit p. 80, Aug 69
RTTY distortion: causes and cures

WB6IMP p. 36, Sep 72
RTTY for the blind (letter)

VE7BRK p. 76, Aug 72
RTTY, introduction to

K6JFP . 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
KASTE p. 25, Apr 76
Speed contral, electronic, for RTTY

W3VF p. 50, Aug 74
ST-5 keys polar relay (HN)

W@LPD p. 72, May 74
Swan 350 and 400 equipment on RTTY (HN)

WB2MIC p. 67, Aug 69
Synchrophase afsk oscillator

W6FO0 p. 30, Dec 70
Synchrophase RTTY reception

W6FOO0 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, phase-locked loop

W4AYV p. 36, Feb 75
Terminal unit, variable-shift RTTY

W3VF p. 16, Nov 73
Test generator, RTTY (HN)

W3EAG p. 67, Jan 73
Test generator, RTTY (HN)

W3EAG p. 59, Mar 73
Test-message generator, RTTY

K9GSC, KSPKQ p. 30, Nov 76
Time/date printout

WoLZT p. 18, Jun 76
Voltage supply, precision for

phase-locked terminal unit (HN)

WAGTLA p. 60, Jul 74

.

satellites
Amateur radio in space, bibliography

W60LO p. 60, Aug 68

Addenda p. 77, Oct 68

Antenna control, automatic azimuth/elevation
for satellite communications

WA3HLT p. 26, Jan 75

Correction p. 58, Dec 75
Antenna, simple satellite (HN)

WAGEPXY p. 59, Feb 75

Antennas, simple, for satellite
communications
K4GSX
Az-el antenna mount for satellite
communications
wW2LX
Circularly-polarized ground-plane
antenna for satellite communications
K4GSX p. 28, Dec 74
Communications, first step to satellite
KIMTA p. 52, Nov 72
Added notes (letter) p. 73. Apr 73
Oscar antenna (C&T)

p. 24, May 74

p. 34, Mar 75

WI1DTY p. 50, Jun 76
Oscar antenna, mobile (HN)
W60AL 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

KH6lJ p. 6, Dec 72
28-30 MHz preamplifier for satellite

reception

WI1JAA p. 48, Oct 75
432-MHz OSCAR antenna (HN)

W1JAA p. 58, Jul 75
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.
semiconductors
Antenna switch for meters, solid-state

K2ZSQ p. 48, May 69
Avalanche transistor circuits

WANVK p. 22, Dec 70
Beta master, the

K8ERV p. 18, Aug 68
Charge flow in semiconductors

WB6BIH p. §0, Apr 71
Converting a vacuum-tube receiver to

solid-state

WI100P 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

K8BERV 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)

WI1DTY p. 42, Apr 76
Fet bias problems simplified

WABSNZ p. 50, Mar 74
Fet biasing

W3FQJ p. 61, Nov 72
Fetrons, solid-state replacements for tubes

WIDTY p. 4, Aug 72

Added notes p. 66, Oct 73; p. 62, Jun 74
Frequency multipliers

W6GXN p. 6, Aug 71
Frequency multipliers, transistor

WG6AJF p. 49, Jun 70
Glass semiconductors

WI1EZT p. 54, Jul 69
Grid-dip oscillator, solid-state conversion of

W6AJZ p. 20, Jun 70
Heatsink problems, how to solve transistor

WASSNZ p. 46, Jan 74
Impulse generator, snap diade

Siegal, Turner p. 29, Oct 72
Injection lasers, high power

Mims p. 28, Sep 71
Injection lasers (letter)

Mims p. 64, Apr 71
Linear power amplifier, high power solid-state

Chambers p. 6, Aug 74
Linear transistor amplifier

W3FQJ p. 59, Sep 71
Long-tail transistor biasing

W2DXH p. 64, Apr 68
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 fets (letter)

WICER 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 high-power

transistor rf amplifiers

WZKGI p. 54, Sep 70
Pentode  replacement (HN)

WIDTY p. 70, Feb 70
Power dissipation ratings of transistors

WNICGW p. 56, Jun 71
Power fets

W3FQJ p. 34, Apr 71
Power transistors, parallelling (HN)

WASEKA p. 62, Jan 72
Relay, transistor replaces (HN)

W3NK p. 72, Jan 70
Replace the unijunction transistor

K9vVXL 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

ZL2AMY p. 65, Nov 70
Transistor breakdown voltages

WASEKA p. 44, Feb 75
Transistors for vhf transmitters (HN)

W100P p. 74, Sep 69

Transistor storage (HN)

K8ERV p. 58, Jun
Transistor tester

WAGNIL 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)

WAZNLA p. 72, Apr
Troubleshooting around fets

Allen p. 42, Oct
Troubleshooting transistor ham gear

Allen p. 64, Jul
Vfo transistors (HN)

W100P p. 74, Nov
Y parameters in rf design, using

WA@TCU 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

WAZIYK p. 6, Aug
Converting a-m power amplifiers to

ssb service

WA4GNW p. 55, Sep

Converting the Swan 120 to two meters

K6ERIL p. 8, May
Detectors, ssb

Belt p. 22, Nov
Detector, ssb, IC (HN)

K40DS p. 67, Dec

Correction p. 72, Apr
Double-balanced mixers

WIDTY p. 48, Mar
Double-balanced modulator, broadband

WABNCT p. 8, Mar
Electronic bias switching for linear

amptifiers

W6EVFR p. 50, Mar
Filters, single-sideband

Belt p. 40, Aug
Filters, ssb (HN)

KEKA 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

WIERJ p. 50, Sep
Intermittent voice operation of power tubes

WESAI p. 24, Jan

Intermodulation-distortion measurements

on ssb transmitters

W6EVFR p. 34, Sep
Linear amplifier, five-band conduction-

cooled

WOKIT p. 6, Jul
Linear amplifier, five-band kilowatt

wW40Q p. 14, Jan

improved operation (letter) p. 59, Dec

Linear amplifier, homebrew five-band
W71V p. 30, Mar
Linear amplifier performance, improving

W4PSJ p. 68, Oct
Linear amplifier, 100-watt

W6EWR p. 28, Dec
Linear, five-band hf

W7DI p. 6, Mar

Linear for 80-10 meters, high-power

W6HHN 56, Apr

Short circuit p. 96, Dec
Linearity meter for ssb amplifiers

wiMB p. 40, Jun’
Linear power amplifiers

Belt p. 16, Apr
Linears, three bands with two (HN)

W4NJF p. 70, Nov
Minituner, ssb

K18QT p. 16, Oct

Modifying the Heath SB-200 amplifier
for the new 8873 zero-bias triode

weuov p. 32, Jan
Oscillators, ssb
Belt p. 26, Jun

Peak envelope power, how to measure
w5JJ p. 32, Nov
Phase-shift networks, design criteria for

G3NRW p. 34, Jun
Phase-shift ssb generators
Belt p. 20, Jul

68
69
72
68
69

70
71
73

68
68
68

72
73

68
70

75
68
73
71

68

68

71
71

68
69
70



Power supplies for ssb

Beit p. 38, Feb
Precise tuning with ssb gear

W@KD p. 40, Oct
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb
Rating tubes for linear amplifier service

W6UOV, W6SAL p. 50, Mar
Rf clipper for the Collins S-line

K6JYO p. 18, Aug

Letter p. 68, Dec
Rf speech processor, ssb

wamMms p- 18, Sep
Sideband location (HN)

K6KA p. 62, Aug
Solid-state circuits for ssb

Belt p. 18, Jan
Solid-state transmitting converter for

144-MHz ssb

W6NB! p. 6, Feb

Short circuit p. 62, Dec
Speech clipper, IC

KE6HTM p. 18, Feb

Added notes (letter) p. 64, Oct
Speech clipper, rf, construction

G6XN p. 12, Dec
Speech clippers, rf, performance of

G6XN p. 26, Nov

Added notes p. 58, Aug 73; p. 72, Sep
Speech clipping

KEKA p. 24, Apr
Speech clipping in single-sideband equipment

K1YZW p. 22, Feb
Speech processing

WI1DTY p. 60, Jun
Speech processing, principles of

ZL1BN p. 28, Feb

Added notes p. 75, May 75; p. 64, Nov
Speech processor for ssb

K6PHT p. 22, Apr
Speech process, logarithmic

WASFIY p. 38, Jan
Speech processor, ssb

VKIGN p. 31, Dec
Speech splatter on single sideband

wi4M p. 28, Sep
Ssb exciter, 5-band

K1UKX p. 10, Mar
Ssb generator, phasing-type

W7CMJ p. 22, Apr

Added comments (letter) p. 65, Nov
Ssb generator, 9-MHz

WOKIT p. 6, Dec
Ssb transceiver, IC, for 80 meters

VE3GSD p. 48, Apr
Switching and linear amplification

W3FQJ . 61, Oct
Syllabic vox system for Drake equipment

W6RM p- 24, Aug
Transceiver, miniature 7-MHz

W7BBX p. 16, Jul
Transceiver, single-band ssb

1DTY p. 8, Jun

Transceiver, ssb, I1C

G3ZvC p. 34, Aug

Circuit change (letter) p. 62, Sep
Transceiver, ssb, using LM373 IC

W5BAA p. 32, Nov
Transceiver, 3.5-MHz ssb

VE6ABX p. 6, Mar
Transmitter alignment

Allen p. 62, Oct
Transmitter and receiver for 40 meters, ssb

VE3GSD p. 6, Mar

Short circuit p. 62, Dec
Transmitter, phasing-type ssb

WAJJYK p. 8, Jun
Transmitting mixers, 6 and 2 meters

K2ISP p. B, Apr
Transverter, 6-meter

K8DOC, K8TVP p. 44, Dec
Trapezoidal monitor scope

VE3CUS p. 22, Dec
TTL ICs, using in ssb equipment

G4ADJ p. 18, Nov
Tuning up ssb transmitters

Allen p. 62, Nov
TV sweep tubes in linear service,

full-blast operation of

WESAI, weluov p. 9, Apr
Two-tone oscillatar for ssb testing

W6GXN p. 11, Apr
Vacuum tubes, using odd-ball types in

tinear amplifier service

w5J) p. 58, Sep
Vhf, uhf transverter, input source for (HN)

F8MK p. 69, Sep
Vox and mox systems for ssb

Belt p. 24, Oct
Vox, versatile

WOKIT p. 50, Jul

Short circuit p. 96, Dec
3.500Z in amateur service, the

W6ESAI p. 56, Mar
144-MHz linear, 2kW

W6UOV, W6Z0, KEDC p. 26, Apr
144-MHz low-drive kilowatt linear

WEHHN p. 26, Jul

74
74

73
73

71
68

75
75

70
70
71
75
68
73

69

74
74

75
69
68
69
75
69

68

72
70
68

71
71

68
70
70

144-MHz transverter, the TR-144

KI1RAK p. 24, Feb
432 MHz rf power amplifier
K6JC p. 40, Apr
432-MHz ssb converter
K6JC p. 48, Jan
Short circuit p. 79, Jun
432-MHz ssb, practical approach to
WA2FSQ p. 6, Jun
1296-MHz ssb transceiver
WAGUAM p. 8, Sep
- ]
television
Camera and monitor, sstv
VE3EGO, Watson p. 38, Apr
Color tv, slow-scan
WAUMF, WBBDQT p. 59, Dec
Computer, processing, sstv pictures
WA4UMF p. 30, Jul
Fast-scan camera converter for sstv
WASUHV p. 22, Jul
Fast- to slow-scan conversion, tv
W3EFG, W3YZC p. 32, Jul
Frequency-selective and sensitivity-
controlled sstv preamp
DK1BF p. 36, Nov
Slow-scan television
WA2EMC p. 52, Dec
Slow-to-fast-scan television converters,
an introduction
KaTW) p. 44, Aug
Sync generator, IC, for ATV
W@KGI p. 34, Jul
Synch generator, sstv (letter)
WI1IA p. 73, Apr
Television DX
WAIRAQ p. 30, Aug
Test generator, sstv
K4EEV p. 6, Jul
Vestigial sideband microtransmitter
for amateur television
WAGUAM p. 20, Feb
50 years of television
WIOTY, K4TWJ p. 36, Feb
Letter, WABJFP p. 77, Sep
«
transmitters and
uge
power amplifiers
general
Amplitude modulation, a different approach
WAS5SNZ p. 50, Feb
Batteries, how to select for portable
equipment
WADAIK p. 40, Aug
Blower maintenance (HN)
WENIF p. 71, Feb
Blower-to-chassis adapter (HN)
K6JYO p. 73, Feb
Converting a-m power amplifiers to
ssb service
WA4GNW p. 55, Sep
Efficiency of linear power amplifiers,
how to compare
wsJJ p. 64, Jul
Electronic bias switching for linear
amplifiers
W6VFR p. 50, Mar
Fail-safe timer, transmitter (HN)
KOHVW p. 72, Oct
Filters, ssb (HN)
KEKA p. 63, Nov
Frequency multipliers
W6EGXN p. 6, Aug
Frequency translation in ssb
Transmitters
Belt p. 22, Sep
Grid-current measurement in
grounded-grid amplifiers
W6SAI p. 64, Aug
Intermittent voice operation of power
tubes
WESAL p. 24, Jan
Key and vox clicks (HN)
K6KA p. 74, Aug
Linear power amplifiers
Belt p. 16, Apr
Lowpass filters for solid-state linear amplifiers
WAGJIYK p. 38, Mar
Short circuit p. 62, Dec
Multiple tubes in parallel grounding grid (HN)
W7CSD p. 60, Aug
Networks, transmitter matching
W6FFC p. 6, Jan
Neutralizing tip (HN)
ZE6JP p. 69, Dec
Parasitic oscillations in high-power
transistor rf amplifiers
WJKGI p. 54, Sep
Parasitic suppressor (HN)
WASJMY p. 80, Apr

72
70

70
70

71
74

76
76

68

68

71
72
68

74
74

71
73
72

70
70

Pi and Pi-L networks

W6SAI p. 36. Nov
Pi network design aid

W6NIF p. 62, May

Correction (letter) p. 58, Dec

Pi-network design, high-frequency
power amplifier

W6FFC p. 6, Sep
Pi-network inductors (letter)

W7iv p. 78, Dec
Pi networks, series tuned

W2EGH p. 42, Oct
Power attenuator, all-band 10-dB

KI1CCL p. 68, Apr
Power fets

W3FQJ p. 34, Apr
Power tube open filament pins (HN)

WIKNI p. 69, Apr
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb
Relay activator (HN)

6KA p. 62, Sep

Rf power amplifiers, high-efficiency

WBSLQK p. 8, Oct
Rf power transistors, how to use

WAZKRE p. 8, Jan
Screen clamp, solid-state

WILRW p. 44, Sep
Sstv reporting system

WB6ZYE p. 78, Sep
Step-start circuit, high-voltage (HN)

WEVFR p. 64, Sep
Swr alarm circuits

W2EEY p. 73, Apr
Temperature alarms for high-power amplifiers

W2EEY p. 48, Jul
Transmitter power levels, some

observations regarding

WASSNZ p. 62, Apr
Transmitter, remote keying (HN)

WA3HDU p. 74, Oct
Transmitter switching, solid-state

W2EEY p. 44, Jun
Transmitter-tuning unit for the blind

WIONTP p. 60, Jun
TV sweep tubes in linear service,

full-blast operation of

W6ESAL, W6UOV p. 9, Apr
Vacuum tubes, using odd-ball types in

linear amplifiers

W5J4J p. 58, Sep
Vfo, digital readout

WBSIFM p. 14, Jan

.
high-frequency
transmitters
ART-13, Modifying for noiseless CW (HN)

K5GKN p. 68, Aug
CW transceiver for 40 and 80 meters

W3NNL, K30i0 p. 14, Jul
CW transceiver, low-power 20-meter

W7ZOt p. 8, Nov
CW transmitter, half-watt

K@vQyY p. 69, Nov
Driver and final for 40 and 80 meters,

solid-state

W3QBO p. 20, Feb

Electronic bias switch for negatively-biased
power amplifiers

WASKPG p. 27, Nov
Field-effect transistor transmitters
K2BLA p. 30, Feb

Filters, low-pass for 10 and 15 meters
W2EEY p. 42, Jan
Frequency synthesizer, high frequency

K2BLA p. 16, Oct
Grounded-grid 2 kW PEP amplifier,

high frequency

WESAI p. 6, Feb

Heath HW-101 transceiver, using with
a separate receiver (HN)

WA1IMKP p. 63, Oct
Linear amplifier, five-band

W71V p. 30, Mar
Linear amplifier, five-band conduction-cooled

WOKIT p. 6, Jul

Linear amplifier performance, improving

w4PSJ p. 68, Oct
Linear amplifier, 100-watt

WEWR p. 28, Dec
Linear, five-band hf

W70lI p. 6, Mar
Linear, five-band kilowatt

W40Q p. 14, Jan

Improved operation (letter} p. 59, Dec

Linear for 80-10 meters, high-power

WEHHN p. 56, Apr

Short circuit p. 96, Dec
Linear power amplifier, high-gower

solid-state

Chambers p. 6, Aug
Linears, three bands with two (HN)

WA4NJF p. 70, Nov
Low-frequency transmitter, solid-state

W4KAE p. 16, Nov

68
74
74
72
72
71
70
71
75
72
71
74
70
68
76
71

74
74

71
71
74

69
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BOOKS 'n STUFF from radio

HERE'S A GREAT GIFT IDEA FOR THE DX’er! \“
W2AB’'s SECOND OP S

Fully Computer Revised
This wonderfull operating aid immediately tells the prefix, continent, DX Zone, country|&em “ . .*

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-20P A Super Gift for only $3.50

Here in informal scrapbook form is the first book to explore the en-
Low & MEDIUM 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

FREUUENCY SCRAPBUGK :_he 160 kHz region with simple, effective and easily built equipment.

ull information is given regarding FCC rules and regulations. This
by Ken Cornell, W2IMB may became a new Amateur band after WARC '79 — why not get a
head start today with this valuable new book?

Order HR-LF unly ss.gs

In special custom loose leaf binder

Order HR-LFB lust $8-95

The

best selling
technical handbook
of any type ever
published.

THE RADIO
AMATEUR’S
HANDBOOK

Long considered as the standard reference
for the Radio Amateur the 1977 edition has
again been revised with approximately 209,
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 it is issued. The perfect gift idea.

The softbound edition will be shipped in
time for Holiday delivery.

Softbound Order AR-HB ﬂﬂly $7 50

for 1977 Deluxe Hardbound Edition available Feb. 1977
ARRL STAFF Order ARBE (ply $12.50

from RSGB VHF-UHF
VHF'UHF MANUAL by D. Evans, G3RPE and G. Jessop, G6JP MANUAL

The most important new VHF-UHF book in several years. ns
Previous editions of this book have been world-wide best sellers and this latest 5 GR.EsE0R
edition should be no exception. Extensively rewritten and greatly expanded, the i

RSGB VHF-UHF Manual covers this important field from A to Z. <
You'll learn about basic techniques, receivers, transmitters, space communications, 1
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.

st $12.95 —————=

SATELLABE
“ﬁ« l,’-\ 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
\‘I b by OSCAR user K2ZRO for AMSAT.
r=

Order Satellabe l“st 57.95
HAM RADIO, Greenville, NH 03048
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Lowpass filter, high-frequency
w2oLu p. 24, Mar
Short circuit p. 59, Jun
Modifying the Heath SB-200 amplifier for
the new 8873 zero-bias triode

W6UOVv p. 32, Jan
Phase-locked loop, 28 MHz

WIKN¢ p. 40, Jan
QRP fet transmitter, 80-meter

W3FQJ p. 50, Aug
Ssb exciter, 5-band

KIUKX p. 10, Mar
Ssb transceiver, miniature 7-MHz

w788Xx p. 16, Jul
Ssb transceiver using LM373 IC

W5BAA p. 32, Nov
Ssb transceiver, 9-MHz, IC

G3ZVC p. 34, Aug

Circuit change (ietter) p. 62, Sep

Ssb transmitter and receiver, 40 meters

VE3GSD p. 6, Mar

Short circuit p. 62, Dec
Ssb transmitter, phasing type

WABIYK p. 8, Jun
Tank circuit, inductively-tuned high-frequency

WESAI p. 6, Jul
Transceiver, single-band ssb

wi1DTY p. 8, Jun
Transceiver, 3.5-MHz ssb

VE6ABX p. 6, Mar
Transmitter, low-power

W6ENIF p. 26, Dec
Transmitters, QRP

W70E p. 36, Dec
Transmitter, universal flea-power

K2ZsQ p. 58, Apr
Transverter, high-level hf

K4ERO p. 68, Jul
Wideband linear amplifier, 4 watt

VESFP p. 42, Jan

3-400Z, 3-500Z filament circuits, notes on

KOWEH p. 66, Apr
3-500Z in amateur service, the

W6SAL p. 56, Mar
7-MHz QRP CW transmitter

WAAMTH p. 26, Dec
14-MHz vfo transmitter, solid-state

W3QBO p. 6, Nov
28-MHz transmitter, solid-state

K22sQ p. 10, Ju!
40-meters, transistor rig for

W6BLZ, K5GXR p. 44, Jul

160-meters, 500-watt power amplifier
w2aBP p. 8, Aug

vhf and uhf transmitters

Converting the Swan 120 to two meters
K6RIL p. 8, May
Fm repeater transmitter, improving

wWe6GDO p. 24, Oct
Linear for 2 meters

WA4KAE p. 47, Jan
Linear for 1296 MHz, high-power

WB6IOM p. 8, Aug
Phase-locked loop, 50 MHz

WIKNI p. 40, Jan

Transistors for vhf transmitters (HN)

wio0op p. 74, Sep
Transmitter, flea power

K2ZSQ p. 58, Apr
Transmitting mixers for 6 and 2 meters

K2ISP p. 8, Apr
Transverter for 6 meters
WASIGU p. 44, Jul

Tunnel diode phone rig, 6-meter (HN)

K2ZSQ p. 74, Jul
Vhf linear, 2kW, design data for

weuov p. 6, Mar
50-MHz kilowatt, inductively tuned

K1DPP p. 8, Sep
50-MHz linear amplifier

K1RAK p. 38, Nov
50-MHz linear amplifier, 2-kW

weuov p. 16, Feb
50-MHz linear, inductively tuned

W6SA! p. 6, Jul
50-MHz transmitter, solid-state

WB2EGZ p. 6, Oct
50-MHz transverter

K1RAK p. 12, Mar

50/144-MHz multimode transmitter

K2ISP p. 28, Sep
144-MHz fm transmitter
WISEK p. 6, Apr

144-MHz fm transmitter, solid-state
W6AJF
144-MHz fm transmitter, Sonobaby

p. 14, Jul

WAZUZ0 p. 8, Oct

Short circuit p. 96, Dec

Crystal deck for p. 26, Oct
144-MH2z low-drive kilowatt finear

WEHHN p. 26, Jul

144-MHz fow-power solid-state transmitter
KovQyY p. 52, Mar

144-MHz phase-modulated transmitter
WEAJF p. 18, Feb

75
75

71

75
68
74
73

74
75

74
74

75
70
69
73

68
69
68

76
68
76
73
68
68
75

71
70
68
71
70

144-MHz power amplifier, high performance

weuov p. 22, Aug
144-MHz power amplifier, 10-watt solid-state
WI1DTY p. 67, Jan

144-MHz rf power amplifiers, solid state
W4CGC p. 6, Apr

71
74
73

144-MHz transmitting converter, solid-state ssb

WG6ENBI p. 6, Feb

Short circuit p. 62, Dec
144-MHz transceiver, a-m

K1AOB p. 55, Dec
144-MHz two-kilowatt linear

W6UOV, WEZ0, K6DC p. 26, Apr

144. and 432- stripline amplifier/tripler

K2RIW p. 6, Feb
220-MHz exciter

WB6EDJV p. 50, Nov
220-MHz power amplifier

w6uGv p. 44, Dec
220-MHz, rf power amplifier for

WB6DJV p. 44, Jan
220-MHz rf power amplifier, vhf fm

K7JUE p. 6, Sep
432-MHz amplifier, 2-kW

W6EDAL, WENLZ p. 6, Sep
432-MHz exciter, solid-state

WI100P p. 38, Oct
432-MHz rf power amplifier

K65C p. 40, Apr
432-MHz solid-state linear amplifier

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

WAT7CNP p. 36, Sep
1296-MHz frequency tripler

KASUM, W4API p. 40, Sep
1296-MHz power amplifier

W2COH, W2CCY, w204,

WiMu p. 43, Mar
2304-MHz power amplifier

WAIHUV 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

K8DOC, K8TveP p. 44, Dec
Tuning up ssb transmitters

Allen p. 62, Nov

N

troubleshooting
Analyzing wrong dc voltages

Allen p. 54, Feb
Audio distortion, curing in speech

amplifiers

Allen p. 42, Aug
Basic troubieshooting

James p. 54, Jan

Dc-dc converters, curing trouble in

Allen p. 56, Jun
Fets, troubleshooting around

Allen p. 42, Oct
High-voitage troubleshooting

Allen p. 52, Aug

Mobile power suppiies, 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 with

Allen p. 52, Aug
Receiver alignment

Allen p. 64, Jun

Receiver alignment techniques, vhf f

K41PV p. 14, Aug
Receivers, troubleshooting the dead

K4IPV 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 injection testing in receivers

Allen p. 72, May
Signal tracing in amateur receijvers

Allen p. 52, Apr
Speech amplifiers, curing distortion

Allen p. 42, Aug
Ssb transmitter alignment

Allen p. 62, Oct
Sweep generator, how to use

Allen p. 60, Apr

74
74

71
70
70
71
71
71
73
68
6%

69
68

69

69

70
76
70
68
68
70
69
70
69

69

69

Transistor amateur gear, troubleshooting

Allen p. 64, Jul 68
Transistor circuits, troubleshooting

K4I1PV 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 frm operation

W6AYZ p. 36, Jun 68
Artificial radio aurora, vhf

scattering characteristics

WB6EKAP 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

K@YQY 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

WISNN p. 22, Dec 73

Short circuit p. 64, Mar 74
Coaxial filter, vhf

W6SAI p. 36, Aug 71
Coaxial-line resonators (HN)

WA7KRE p. 82, Apr 70
Coil-winding data, practical vhf and uhf

K3svC p. 6, Apr 71
Crystal mount, untuned

WIDTY p. 68, Jun 68
Effective radiated power (HN)

VE7CB p. 72, May 73
Frequency multipliers

W6GXN p. 6 Aug 71
Frequency multipliers, transistor

WG6AJF p. 49, Jun 70
Frequency scaler, 500-MHz

WEURH p. 32, Jun 75
Frequency scalers, 1200-MHz

WBOKEY p. 38, Feb 75
Frequency synchronization for

scatter-mode propagation

K20VS p. 26, Sep 71
Freguency synthesizer, 220 MHz

WOEGXN p. 8, Dec 74
Gridded tubes, vhf/uhf effects in

weuov p. 8, Jan 69
Harmonic generator (HN)

W5GDQ p. 76, Oct 70
Impedance bridge (HN)

W6EKZK p. 67, Feb 70
Improving vhf/uhf receivers

WI1JAA p. 44, Mar 76
Indicator, sensitive rf

WBIDN! p. 38, Apr 73
Klystron cooler, waveguide (HN)

WA4WDL p. 74, Oct 74
Lunar-path nomograph

WAGBGNCT p. 28, Oct 70
Microwave communications, amateur

standards for

KeHIJ p. 54, Sep 69
Microwave frequency doubler

WAIWDL p. 69, Mar 76
Microwave hybrids and couplers for amateur use

W2CTK p. 57, Jul 70

Short circuit p. 72, Dec 70
Microwave marker generator, 3cm band (HN)

WA4WDL p. 69, Jun 76
Microwaves, getting started in

Roubal p. 53, Jun 72
Microwaves, introduction to

WI1CBY p. 20, Jan 72
Moonbounce to Australia

WIDTY p. 85, Apr 68
Noise figure, meaning of

K6MI0 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

WIKNI p. 40, Jan 73
Power dividers and hybrids

WI1DAX p. 30, Aug 72
Proportional temperature control for crystal

ovens

VESFP p. 44, Jan 70
Radio observatory, vhf

Ham p. 44, Jul 74
Reflex klystrons, pogo stick for (HN)

W6BPK p. 71, Jul 73
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Rf power-detecting devices
K6JYO

p. 28, Jun

Satellite communications

K1TMA p. 52, Nov

Added notes (letter) p. 73, Apr
Satellite signal polarization

KH61J p. 6, Dec
Salar cycle 20, vhfer's view of

WASIYX p. 46, Dec
Tank circuits, design of vhf

K7UNL p. 56, Nov
Uhf dummy load, 150-watt

WB6QXF p. 30, Sep
Uhf hardware (HN)

W6CMQ p. 76, Oct
Vfo, high-stability vhf

OH2CD p. 27, Jan
Vhf beacons

KBEDX p. 52, Oct
Vhf beacons

W3FQJ p. 66, Dec
50-MHz bandpass filter

W4EKO p. 70, Aug
50-MHz frequency synthesizer

WIKNI p. 26, Mar
144-MHz fm frequency meter

W4IAZ p. 40, Jan

Short circuit p. 72, Apr
144-MHz frequency synthesizer

WB4FPK p. 34, Jul

144-MHz frequency-synthesizer, one-
crystal

WZ KMV p. 30, Sep
220-MHz frequency synthesizer

W6GXN p. 8, Dec
432-MHz ssb, practical approach to

WA2FSQ p. 6, Jun
1296-MHz microstriptine bandpass filters

WAGUAM p. 46, Dec
40-GHz record

K7PMY p. 70, Dec

vhf and microwave
antennas

Circularly-polarized ground-plane
antenna for satellite communications

K4GSX p. 28, Dec
Feed horn, cylindrical, for parabolic reflectors
WAIHUYV p. 16, May

Feeding and matching techniques for
vhf/uhf antennas

WI1JAA p. 54, May
Ground plane, portabie vhf (HN)

K9DHD p. 71, May
Log-periodic yagi beam antenna

K6RIL, WESAI p. 8, Jul

Correction p. 68, Feb

Matching techniques for vhf/uhf antennas

WI1JAA p. 50, Jul
Microstrip swr bridge, vhf and uhf

W4CGC p. 22, Dec
Microwave antenna, low-cost

KEH1J p. 52, Nov
Parabolic reflector antennas

VK3ATN p. 12, May

Parabolic reflector element spacing

WASHUV p. 28, May
Parabolic reflector gain
W2TQK p. 50, Jul

Parabolic reflector, 16-foot homebrew

WB61OM p. 8, Aug
Parabolic reflectors, finding

focal length of (HN)

WA4WODL p. 57, Mar
Swr meter

WeVSY p. 6, Oct
Transmission lines, uhf

WA2VTR p. 36, May
Two-meter antenna, simple (HN)

W6BLZ p. 78, Aug
Two-meter mobile antennas

Wé6BLZ p. 76, May
Vhf antenna switching without relays (HN)

K2ZSQ p- 77, Sep
10 GHz dielectric antenna (HN)

WA4WDL p. 80, May
50-MHz antenna coupler

K1RAK p. 44, Jul
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)

W4PS) p. 77, Oct
144-MHz antenna, %; wave vertical

K6KLO p. 40, Jul
144-MHz antenna, %-wave vertical,

build from CB mobile whips

WBAWSU p. 67, Jun
144-MHz antennas, simple

WA3NFW p. 30, May

144-MHz antenna switch, solid-state
K2ZSQ p. 48, May
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70

72
73

72
74
70
76
70
72
69
71
76
74

71
71

73
74
71
75
68

74
76

76
73
69

74
70
71

68

69
69
68
70

74

74
73
69

144-MHz collinear antenna

W6RJO p. 12, May
144-MHz coliinear uses PVC pipe mast (HN)
K8LLZ - p. 66, May

144-MHz four-element collinear array

WBG6KGF 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, WQZPW p. 63, May

432-MHz OSCAR antenna (HN)
WI1JAA 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

WAGHTP p. 38, May
1296-MHz Yagi

W2CQH p. 24, May
1296-MHz Yagi array

W3AED p. 40, May

vhf and microwave
receivers and converters

Audio filter, tunable, for weak-signal
communications

K6HCP p. 28, Nov
Cooled preampilifier for vhi-uhf reception

WADRDX p. 36, Jul
Fet converters for 50, 144, 220 and

432 MHz

WG6AJF p. 20, Mar

Interdigital preamplifier and comb:-line
bandpass filter for vhf and uhf
WEKHT p. 6, Aug
Microwave amplifier design, solid state
WAGUAM p. 40, Oct
Noise figure, sensitivity and dynamic range

WIDTY p. 8, Oct
Noise figure, vhf, estimating

WAIJHUV p. 42, Jun
Overload problems with vhf converters,

salving

W100P 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

WB6IOM p. 16, Feb
Signal generator for two and six meters

WABO0IK 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

K6JYO p. 36, Sep
Weak-signal source, 144 and 432 MHz

K6JC p. 58, Mar

Weak-signal source, 432 and 1296 MHz

K6RIL p. 20, Sep
28-30 MHz low-noise preamp

W1JAA p. 48, Oct
50-MHz deluxe mosfet converter

WB2EGZ p. 41, Feb

50-MHz etched-inductance bandpass filters
and filter-preamplifiers

WSKHT p. 6, Feb
50-MHz mosfet converter

WBZ2EGZ p. 22, Jun

Short circuit p. 34, Aug
50-MHz preamplifier, improved

WA2GCF p. 46, Jan
144-MHz converter (HN)

K@vQY p. 71, Aug

144-MHz converter, 1.5 dB noise figure
WABSXC p. 14, Jul
144-MHz converters, choosing fets (HN)

KeJYO p. 70, Aug
144.MHz deluxe mosfet converter

WBZ2EGZ p. 41, Feb

Short circuit p. 96, Dec

Letter, WQLER p. 71, Oct

144.MHz etched-inductance bandpass
filters and filter-preamplifiers

WSKHT p. 6, Feb
144-MHz fm receiver

WISEK p. 22, Sep
144-MHz fm receiver

WA2GBF p. 42, Feb

Added notes p. 73, Jul
144-MHz fm receiver

WA2GCF p. 6, Nov
144-MHz preamplifier, improved

WA2GCF p. 25, Mar

71

76
76

75

73
73

73
72

75

75

68

70

75
75

73
73

69
69
75

71
70
68
75
71

68
68

70
68
69
71
71
71
71
70

72
72

72
72

144-MHz preamplifier, low noise

WS8BBB p. 36, Jun 74
144-MHz preamp, low-noise

WI1DTY p. 40, Apr 76
144-MHz preamp, super (HN)

K6HCP p. 72, Oct 69
144-MHz preamp, MM5000

W4KAE p. 49, Oct 68
144-MHz transverter using power fets

WB6BPI p. 10, Sep 76
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

WAGESXC p. 18, May 68
432-MHz fet preamp (HN)

WIDTY p. 66, Aug 69
432 MHz preamplifier and converter

WA2GCF p. 40, Jul 75
432-MHz preamplifier, uitra low-noise ~

WI1JAA p. 8, Mar 75
1296-MHz converter, solid state

VK4ZT p. 6, Nov 70
1296 MHz, double-balanced mixers for

WAGBUAM p. 8 Jul 75
1296-MHz noise generator

W3BSV p. 46, Aug 73
1296-MHz preamplifier

WABUAM p. 42, Oct 75
1296-MHz preamplifier, low-naise

transistor

WA2VTR p. 50, Jun 71

Added note (letter) p. 65, Jan 72
1296-MHz preamplifiers, microstripline

WAGUAM p. 12, Apr 75

Comments, W2DU p. 68, Jan 76
1296-MHz ssb transceiver

WABUAM p. 8, Sep 74
2304-MHz balanced mixer

WA2ZZF p. 58, Oct 75
2304-MHz converter, solid-state

K2JNG, WA2LTM, WA2VTR p. 16, Mar 72
2304-MHz preamplifier, solid-state

WA2VTR p. 20, Aug 72
2304-MHz preamplifiers, narrow-band

solid-state

WASHUV p. 6 Jul 74
vhf and microwave
transmitters
Aligning vhf transmitters

Allen p. 58, Sep 68
Converting the Swan 120 to two meters

K6RIL p. 8, May 68
External anode tetrodes

WESAI p. 23, Jun 69
Inductively-tuned tank circuit

WB6SAI p. 6, Jul 70
Lighthouse tubes for uhf

weUOov p. 27, Jun 69
Pi networks, series-tuned

W2EGH p. 42, Oct 71
Ssb input source for vhf, uhf transverters (HN)

FBMK p. 69, Sep 70
Transistors for vhf transmitters (HN)

W100P p. 74, Sep 69
Vhf linear, 2 kW, design data for

W6eUOV p. 7, Mar 69
2C39, water cooling

K6MYC p. 30, Jun 69
50-MHz customized transverter

K1RAK p. 12, Mar 71
50-MHz heterodyne transmitting mixer

K2iSP p. 8, Apr 69

Correction p. 76, Sep 70
50-MHz kilowatt, inductively-tuned

K1DPP p. 8, Sep 75
50-MHz 2 kW tinear amplifier

W6uUov p. 16, Feb 71
50-MHz linear amplifier

K1RAK p. 38, Nov 71
50-MHz multimode transmitter

K2ISP p. 28, Sep 70
50-MHz transmitter, solid-state

WB2EGZ p. 6, Oct 68
50-MHz transverter

K8DOC, K8TVP p. 44, Dec 68
50-MHz transverter

WASIGU p. 44, Jul 69
50-MHz tunnel-diode phone rig

K2ZsSQ p. 74, Jul 68
144-MHz fm transceiver, compact

W6AOI p. 36, Jan 74
144.-MHz fm transmitter

W6AJF p. 14, Jul 71
144-MHz fm transmitter

WISEK p. 6, Apr 72
144-MHz fm transmitter, Sonobaby

WAQPUZO p. 8, Oct 72

Crystal deck for Sonobaby p. 26, Oct 72
144-MHz heterodyne transmitting mixers

K2ISP p. 8, Apr 69

Correction p. 76, Sep 70



144-MHz linear

WA4KAE p. 47, Jan 69
144-MHz linear, 2kW, design data for

WEUOV p. 7. Mar 69
144-MHz low-drive kilowatt linear

WEHHN p. 26, Jul 70
144-MHz multimode transmitter

K2ISP p. 28, Sep 70
144-MHz phase-modulated transmitter

WEAJF p. 18, Feb 70

144-MHz power amplifier, high
performance

weuov p. 22, Aug 71
144-MHz power amplifiers, fm
W4CGC p. 6, Apr 73

144-MHz power amplifier, 10-watt
solid-state (HN)

WIDTY p. 67, Jan 74
144-MHz power amplifier, 80-watt, solid-state

Hatchett p. 6, Dec 73
144-MHz transceiver, a-m

KIAOB p. 55, Dec 71
144-MHz transmitting converter, solid-state ssb

WENBI p. 6, Feb 74

Short circuit p. 62, Dec 74
144-MHz transverter

K1RAK p. 24, Feb 72
144-MHz two-kilowatt linear

WeUOV, W6Z0, KEDC p. 26, Apr 70
144- and 432-MHz stripline amplifier/tripler

KZRIW p. 6, Feb 70
220-MHz exciter

WEGEDJV p. 50, Nov 71
220-MHz power amplifier

weuov p. 44, Dec 71
220-MHz ff power amplifier

WB6eDJIV p. 44, Jan 71
220-MHz rf power amplifier, fm

K7JUE p. 6, Sep 73
432-MHz amplifier, 2-kW

WBESAI, WEBNLZ p. 6, Sep 68
432-MH:z exciter, solid-state

WI100P p. 38, Oct 69
432-MHz f power amplifier

Ke6JC p. 40, Apr 70
432-MHz solid-state linear amplifier

WBGQXF p. 30, Aug 75
432-MHz ssb converter

K&JC p. 48, Jan 70

Short circuit p. 79, Jun 70
432-MHz ssb, practical approach

WAZFSQ p. 6, Jun 71
432-MHz stripline tripler

KZRIW p. 6, Feb 70
432-MHz 100-watt solid-state power

amplifier

WAJCNP p. 36, Sep 75
1152- to 2304-MHz power doubler

WASHUV p. 40, Dec 75
1296-MHz frequency tripler

K4SUM, W4API p. 40, Sep 69
1296-MHz linear, high-power

WB6GIOM p. b, Aug 68

Short circuit p. 54, Nov 68

1296-MHz power amplifier
W2COH, W2CCY, wz20J,

wWliMu p. 43, Mar 70
1296:-MHz ssb transceiver

WAGUAM p. B, Sep 74
2304-MHz power amplifier

WASHUV 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 it 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 it
then it 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 7 RENEWAL || NEW

1 YEAR $16.00 [ FOREIGN $26.00
NAME CALL
STREET
CITY STATE ZIP
Send to

radiin cGrenile, NH 03048

december 1976 137




SWAN METERS HELP YOU

GET IT ALLTOGETHER

These wattmeters tell you what's going on.
With one of these in-line wattmeters
you'll know if you're getting it all

together all the time. Need high ac-
curacy? High power handling? Peak

power readings? For whatever purpose
we've got the wattmeter for you. Use
your Swan credit card. Applications

at your dealer or write to us.

WM2000 in-Line Watt-
meter With Muscle. Scales
to 2000 watts. New flat-
response directional coup-
ler for maximum accuracy

$49.95

WM3000 Peak-reading
Wattmeter. Reads RMS
power, then with the flick
of a switch, true peak
power of your single-
sideband signal. That's
what counts on SSB.
$66.95

WM1500 High-Accuracy In-
Line Wattmeter. 10% full
scale accuracy on 5, 50,
500 and 1500 watt scales,
2 to 30 MHz. Forward and
reflected power. Use it
for trouble-shooting, too.

$64.95

@Swn ",

ELECTRONICS

A subsidiary of Cubic Corporation
305 Airport Road, Oceansice. CA 92054
(7141 757-7525

(Prices FOB Oceanside, CAl

TONE

a NEW antenna principle
ENCODER

PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT WyMBH — KgAST — KBVRM

only 27 inches high

et ] 54

FEATURES: by 22 inches wide
. Crystal A COMPLETELY NEW ANTENNA
Controlled - Here is an ultra compact beam antenna which can be tuned to any frequency between 7.0 and 14.5
MHz. Weighing only 18 Ibs. this antenna may not outperform a full sized beam but it sure will give
Digitally you your share of 6! and stateside contacts. Will handle 1 KW over a 100 kHz bandwidth.

* Hi-Q, attenuates harmonics

Synthesized Tones.
* Comes assembled & tested

* Fully weather proof

* Mounts easily on TV masting KITS 1040 $94.50

. ] r rain = Figure B pattern
E:Tosc"[n;”i:.h LITTLE GIANT MODEL 100X1000-40 $149.50
Other models available for 10, 15 & 20 meters Add $3 trans.
= RFI Immune
+ 16-Button Tactile Feedback Little Giant Antenna Labs, Box 245, Vaughnsville, Ohio 45893
Kesbodrd, Subsidiary "“Apollo Products" Village-Twig Co.
* Will Interface to Transceivers Using Dynamic 419_846_3495

Microphones with Only Two Wires.

Provisions for Three Wire Interface Are Provided.

Gold-Plated Keyboard Contacts Provided for Max-
imum Reliability.

YOUR BEST BUY IN KITS

ANALOG-DIGI-LAB FREQUENCY
Features 3 Regulated COUNTER

power Supplies. 3 Out-

Operating Voltage Range 9-18VDC.

Size; 21" x 2.1 x 250" Without Case.
217 x 21" x 312" With Case.

« 2" Square Velcro Available for Convenient t waive forms: 8 didi 7 Digit 0-300 MHz Freq. Counter $99.00
Mounting - Dashboard - Sun Visor - Radio - etc. pu orms. ‘et 7 Digit 0-500 MHz Freq. Counter $139.00
tal level switches. 2 no - . S 109.00

Tone Encoder $34.50 Baunce: pulser switches 8 Digit 0-30 MHz Counter WI.", options $109.
Cata $ 2.00 8 LEDs with drivers. 1 AP Super strip. 0-300 MHz Prescaler l'o'r B Digit Counter $19.95
Velcro $ .50 Easily constructed. Designed by RETS 0-300 MHz Prescaler with Preamp $29.95
* Electronic Schools. 0-600 MHz Prescaler for 8 Digit Counter $39.95
* 12-Button Tone Encoder (Case and Velcro Ist time offer $139.00 Cabinet accessory package available for all of
not Available) $34.50 Clock Kit (complete less case) $12.95 the above : : $24.95
Ohio Residents Add 4.57, Sales Tax Clock Cabinet $6.50 Anyone of the above kits available pre-assem-

bled for an additional $50.00. Allow 3-4 weeks

or $4.50 with purchase of clock ki
$ on assembled units.

-
Function Generator Kit 10.95

Please add $1.00 Shipping/Handling on any order under $15.00
Send SASE for flyer. Featuring Electronic components and kits available.

HAL-TRONIX

e Southgate, Mich. 48195 e

Send Check or Money Order To:

The Barber Corporation
P. 0. Box 635
Waynesville, Ohio 45068 + 513.897-2926

P. 0. Box 1101 (313) 285-1782
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DIODES SOCKETS/PLUGS TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 | 8pin pcb .26 ww 45 | 2N2222 NPN .10
1N4004 400v 1A .08 14-pin pcb .25 ww 40 2N2907 PNP .15
1N4005 600v 1A .08 16-pin pcb .26 ww A0 | 2N3906 PNP .10
1N4007 1000v 1A .15 18-pin pcb .25 ww .75 ] 2N3055 NPN 15A 60v .50
1N4148 75v  10mA .03 22-pin pcb 45  ww .75 LED Green, Red, Yellow 15
IN7e8A v = 25 | 28pin beb 28 ww  vag | D747 TseaS/8"high 195
1N759A 12v 2z 25 | 40-pin pcb 50 ww 195 | HP 276 Com-cathode .3" high 1.00
1N4733 BAv. z .25 | Molexpins .01 To-3Sockets .25 | XAN72 7 segcom-anode 1.50
}uggﬁs }zz i gg 2 Amp Bridge  100-prv 1.20 FND 359 Red 7 seg com-cathode 1.00
C MOS - TTL -
CcD4000 .25 7400 .15 7451 25 74156 1.15 74S00 .bb
CD4001 .25 7401 156 7453 25 74157 95 74502 .56
CD4002 .25 7402 .20 7464 25 74161 1.25 74503 b0
CD4007 .35 7403 25 7460 25 74163 1.25 74510 .25
CD4009 .25 7404 .16 7470 45 74164 95 74811 .45
CD4010 .60 7405 .25 7472 45 74165 1.60 74520 .50
CDA4011 .25 7406 45 7473 35 74166 1.75 74540 .30
CD4012 .25 7407 .55 7474 40 74175 .95 74551 .45
CD4013 .40 7408 .25 7475 45 74176 1.25 74564 .bb
CD4014 1.10 7409 .15 7476 20 74180 .85 74S74 .60
CD4015 1.10 7410 15 7480 .65 74181 3.2 748112 1.50
CD4016 .45 7411 .25 7483 1.00 74182 .95 745133 .45
CD4017 1.10 7412 .30 7485 1.05 74190 1.76 745151A 1.00
CcD4018 1.10 7413 .65 7486 .40 74192 1.65 745158 .65
CD4019 .70 7414 1.10 7489 2.75 74193 .85 745194 1.60
CD4020 .85 7416 .25 7490 40 74195 .95
CD4023 .25 7417 .50 7491 1.15 74196 1.50 741500 .45
CD4024 .95 7420 15 7492 .95 74197 1.25 741501 .45
CD4025 .35 7426 40 7493 .60 74198 2.35 741502 .45
CD4026 1.95 7427 45 7494 1.25 74367 .86 74L.504 .bb
CcD4027 .75 7430 .20 7495 .85 741508 .45
CD4030 .45 7432 45 7496 .95 74H00 .25 74LS09 .45
CD4033 1.95 7437 45 74100 1.85 74H04 .25 74LS10 .45
CD4040 1.36 7438 .20 74107 .45 74H22 .40 74L811 .45
CD4044 .95 7440 25 74121 40 74H562 .16 741520 .60
CD4046 1.50 7441 1.15 74122 656 74H53J .25 741532 .55
CD4049 .80 7442 .65 74123 55 74H72 .55 741540 .bb
CD4050 .85 7443 .95 74125 .45 74H101 .75 741.542 1.75
CD4066 1.35 7444 .95 74132 1.35 74H103 .75 741574 95
CD4069 .30 7445 .95 74141 1.30 74H106 .95 741590 1.30
CD4071 .35 7446 1.20 74150 1.00 74LS93 1.65
CD4082 .45 7447 1.20 74151 95 74100 .35 74L5107 1.50
75108A .35 7448 1.20 74153 .95 74L02 .35 74L.S164 1.90
75110 .35 7450 .25 74154 75 74L03 .45
75491 .60 74L10 .35
- 75492 50 74130 45
LINEARS, REGULATORS, etc.
MCT2 .95 LM311 1.36 LM340T-15 1.65 LM723 .45
8038 3.95 LM320K56 1.65 LM340K-12 2.15 LM725 1.95
LM201AH .75 LM320K12 1.65 LM340K-156 2.15 LM739 1.50
LM301AH .55 LM320T12 1.65 LM340K-24 2.15 LM741 .25
MEMORY, CLOCKS LM308AH 1.00 LM320T15  1.65 LM373 1.95 LM747 1.10
LM309H .65 LM339 1.65 LM380 1.55 LM1307 1.26
;32;88‘8223’ zg'gg LM309K .90 | 7805 1.00 | LM709 30 | LMi4s8 %
: LM310 1.15 LM340T-12 1.65 LM711 LM3900 .65
Xm‘ ;02A 10.50 LM75451 .65
= 3% [ INTEGRATED CIRCUITS UNLIMITED | & 3
MM5316 4.95 NES556 1.10
2102-1 1.95 7889 Clairemont Mesa Blvd. . San Diego, CA 92111 - (714) 278-4394 NES65 1.15
2102L1 2.25 All orders shipped prepaid No minimum NE566 1.85
. Open accounts invited COD orders accepted NEbB67 1.36
TMS6011 9.95 Discounts available at OEM Quantities SN72720 .35
TR 1602A 6.95 California Residents add 6% Sales Tax . SN72820 .35
) 24 Hour Phone (714) 278-4394 MasterCharge / BankAmericard

More Details? CHECK—OFF Page 142
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CONVENTION

Miami, Fla.

JANUARY 22-23,

1971
Pre-Registration $2.00

For

Special Hotel Rates
and

Further Information

Write:

P.0. Box 520073, BISCAYNE ANNEX
MIAMI, FLA. 33152

140 december 1976

l'------""'\

I “MINI-PORTABLE” DIPOLE KIT l

Mounts vertical or horizontal - Electrical %2 wave length I
For mast, windowsill, boat, mobile home, or auto
Quick erect - Up to 500 watt PEP. Hi-Q resonators

l Tuneable tip rod - 15 approximately 1eNgth ———— l

40 or 20 meter band moder 339 95

|
MOBILE ... - I
*$8.95 { '=I *$6.95
12 ME = - 12BE

* ENCLOSURES
Wired with clear, easily lighted W.E. pad
(ready to use) $49.95

16 Digit Min. Encoder

Wired w/Motorola Chip
16MPW vee.... $3995
16MPWE :enclosed} - ... %4995

All prices PREPAID shipping Contl USA I

! KiNG PRODUCTS §

(Dealer Inquiries Invited)
P. 0. BOX A, LOMITA, CA 90717 e (213) 534 - 4402
. 5 8 8 0 1 B |

GREGORY ELECTRONICS
The FM Used
Equipment People.

, 190-170MH:
MOBILE

.« ¢x UNITS
GENERAL ELECTRIC T.PL.

Transistorized Progress Line, FE53JAB6,

Front Mount, 150-174 MHz, 12 volt, 35 watts,
fully solid state receive, 4 tubes in transmitter,
fully narrow band, complete with accessories,
shipping weight 50 Ibs.

Regularm
NEW LOW PRICE $118.

(Schematic available on request)

i GREGORY ELECTRONICS COR

245 Rt. 46, Saddle Brook, N.J. 07662
Phone: (201) 489-9000

=

More Details? CHECK—OFF Page 142




T ey
" NEW TESTAMENT

¢« .. the angel Gabriel was sent from
God to a city of Galilee, to a virgin
betrothed to Joseph, of the house
of Dauvid; and the virgin’s name was
Mary . . . The angel said to her “Bo
not be afraid Mary, for you hauve
found favor with God. And behold,
you will conceive in your womb and
brar a son, zmh you shall call his
name Jesus.”

OLD TESTAMENT

shall rull lms name {'nmwnucl
(which means God with us).”

Isaial 7:14 740-687 8C

ZLuke 1:27-31 70-90 AD

J- thnumuha of Judah, from

=¢6| you shall come forth one
mhn ts to be ruler in Israel, whose
origin is from old, from antwnt
Days.

hra, fur so it is written by the

prophet (Micah).
Mathew 2:4-5 60-70 AD

Deniron_

Radio Co., Inc.

Micah 5:2 740 BC

Historical evidence clearly points to Jesus as the
man God, who fulfills the literal prophecies of
Isaiah and Micah within 800 years. The same
God who chose the Virgin Mary to bear Jesus
and who chose Bethlehem for the birthplace
reveals himself in holy scripture today. We thank
| him for the birth of Christ this Christmas, 1976.

2100 Enterprise Parkway
Twinsburg, Ohio 44087
(216)425-3173

SSB & CW Filters for Superior reception through
FM RADIO Seperia

QRN. Built in AC CONVERTERS

PREAMPS

CASH FOR 2-WAY

MOTOROLA, GE, RCA, ETC. EQUIPMENT
MOBILES, BASES, PORTABLES, MOBILE-
TELEPHBNES REPEATEHS REMOTE CONTROLS,
TONE EQUIPMENT, 2-WAY TEST EQUIPMENT
Operational Units Only
Commissions/Finders Fees
CAL-COM SYSTEMS, INC.
701-51A KINGS ROW, SAN JOSE, CALIF 95112

supply & AF Power Amp.
SSB filters are for CB or

VHF/UHF

Ten meters through 432 MHz. A post card
will bring our full 19?5 Caulug

Telephone 24 Hours 408,/998-4

IRIJN POWDEH TURUIDS

CORE MiX MIX Q2

STAE | WX | MXE

F-240 1300 400 2.4C 6.00
F-125 900 300 1.26 .00
F-87 600 190 | 87 .05
F-50 500 190 .50 1.26
F-37 400 140 .37 1.26
F-23 180 80 .23 1.10

Charts above show uH per 100 turns. Use iron powder
toroids for tuned circuits. Use ferrite toroids for
broadbend transformers. Q1 for .1-70 MHz, Q2 for
10-150 MHz.

Ferrite besds 20-500 MHz (tit #18 wire) $2.00 Doz.
Wideband chokes 20-500 MHz (Z=850 ohms) 95¢ Ea.
Specify core size and mix. Pack and ship 504 USA and
Canada. Air parcel post delivery worldwide $2.00; 6%
tax in Calif.; Fast service; Cores shipped from stock via
first class mail or air. Send for free brochurs.

PALOMAR ENGINEERS

BOX 455, ESCONDIDO, CA 92025

More Details? CHECK—OFF Page 142

stnlierug Ham use.
= " I DE-102AsSB filter $51.95
L% S DE—}%%: ccm :Isss gg,gg ' luborumrros
s o DE- ter ,
e 3312 S.E. VAN BUREN BLVD.
Other filters & products - A AVALLIS OREGON 97330

Telephone 503-757-1134

are available.
DYNAMIC ELECTRONICS, Box 896, Hartselle, AL 35640

TOUCH TONE PADS

WESTERN ELECTRIC MODEL NO. 35N1A
e COMPLETE WITH L.C. TYPE ENCODER ELECTRONICS
* DIAGRAM FURNISHED
Repeater » Computer * Phone ¢ Security ¢ Etc.

22877\ = T ( :"I f
FREE CASEE%” )
& MOUNTING WITH EACH PAD =S~ 55"
SEND *19.50TO:
DOLLAR VALUE ELECTRONIC SUPPLY

20748-E PLUMMER STREET, CHATSWORTH, CA 91311
California Residents Add 6% Sales Tax

GREY ©
ONLY
AVAIL.
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erliSers

check-off

...for literature, in a hurry — we'll
rush your name to the companies
whose names you ‘‘check-off”

Place your check mark in the space between

name and number. Ex; Ham Radio 234
INDEX

Adva ___ 265 Kensco 394

Aldelco 347 Kenwood *

Amcomm 500 Kester Solder 492

Antenna Spec. 010 King 077

Supermarket 404  Klaus 430

Apollo 011 Lin 451

Aptron ____ 380 Little Giant 011

Atlantic * Logic Systems 493

Atlas 198 Lyle . 373

Barber 383 FJ 082

Barry * MHz 415

R. H. Bauman 017 Madison *

Bird . 018 Matric _ 084

Budwig _ 233
Bullet _ 328
Bunker Ramo ____ 517
Cal-Com ___ 282

McKay Dymek _511
Midland _ 086

Mini Labs 441
Mini Products ___ 395

CBS 501 Monolith *
CFP . 022 M-Tech 357
Cleng ____ 465 National Multi ___ 396
Comm. Eng. 489 N. R, L 97
Comm. Spec. 330 Mational Semi ____ 323
Computer New-Tronics 171
Room 502 Nexus 4
Cont. Spec. _ 348 Naorthshore 296
Cornell Dubilier 241 NuData 455
Crescent Wire 490 Optoelectronics _ 352
Cush Craft 035 Orlando Hamfest *
D-D ___ 269 Palomar 093
Data Signal 270 Partridge 439
Davis ___ 332 Piezoelectric ___ 513
Dentron _ 259 Poly Paks 096

Digital 503
Disc-Cap 449
Dollar Value 406
Drake 309

Dynamic 041
Dynascan 516
EPA ___ 515

E.T. 00"

Elect. Dist. _ 044
Electrospace 407

ELPROCON 301
Erickson 047
9

594 _

Franke 289
Genave 168
Gilfer 207
Gray ____ 055
Gregory ___ 201
Hal ___ 057
Hal-Tronix 254
HamLine 46

6
Ham Radio 150
Ham Center 491
HR Horizons 150
Hamtronics ___ 246
Heath __ 060
Henry ___ 062
Hewlett-Packard 281
Hildreth _ 283
Hosfelt _ 390
Hufco ____ 403
Hy-Gain ___ 064
Ilcom ___ 065
Info-Tech 351

Int. Circuits _ 518
Int'l Xtal _ 066
Jade ___ 509

James ____ 333

Jan ___ 067

Janel __ 068
K-Enterprises ___ 071

Porta Pak 274
RP _ 098
Callbook 100
Ramsey _ 442

Scott 519
Semiconductor
Surplus _ 512

Sherwood 435
Sinclair 514
SOTA 506

Space ___ 107
Specialty Comm.
Systems ___ 318
Spectronics ____ 191
Spec. Int. _ 108
Standard ___ 109
Swan ___ 111
TPL ____ 240
Tec Kan _ 507
Tel. Equip. 496
Timekit _ 482
Trevor ____ 474
Ten Tec *
Hamboree *
VHF Eng. ____ 121
VHF Signal ____ 497
Vanguard *
Varian ___ 043
Wawasee 498
Webster
Comm, 423
Webster Radio ___ 225
Weinschenker ___ 122
Wilson ___ 123
Yaesu ___ 127

*Please contact this advertiser directly.
Limit 15 inquiries per request.

December 1976

Please use before January 31, 1977

Tear off and mail to

HAM RADIO MAGAZINE — ‘check off"”

Greenville, N. H. 03048

NAME

STREET
CITY
STATE

CALL ...
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R-X NOISE BRIDGE

—_—

s

» Learn the truth about your
antenna.

v Find its
frequency.

»* Adjust it to your operating
frequency quickly and easily.

resonant

If there is one place in
your station where you cannof
risk uncertain results it is in your
antenna.

The Palomar Engineers
R-X Noise Bridge tells you if your
antenna is resonant or not and, if
it is not, whether it is too long or
too short. All 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.
It gives resistance and reactance
readings on dipoles, inverted
Vees, quads, beams, multiband
trap dipoles and verticals. No
station is complete without this
up-to-date 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
it to check your antennas from 1 to
100 MHz. And use it 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 guaranteed by the
originator of the R-X Noise
Bridge. ORDER YOURS NOW!

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025

Phone: (714) 747-3343

AdyerTigers iNdeX

Adva Electronics

Aldelco

Amecomm, Inc.

Antenna Specialists Co,
Antenna Supermarket
Apollo Products

Aptron

Atlantic Research

Atlas Radio

Barber Corp.

Barry

R. H. Bauman

Budwig Mig. Co.

Bullett

Cal-Com Systems, Inc,
CBS Enterprise

CFP Communications
Cleng Electronics
Communications Engineering
Communications Specialists
The Computer Room
Continental Specialties
Crescent Wire & Cable, Inc.
Cush Craft

D-D Enterprises

Data Signal, Inc,

Davis Electronics

Dentron Radio Co

Digital Concepts Corp.
Disc-Cap

Dollar Value Elec. Supply
Drake Co, R. L.

Dynamic Electronics
Ehrhorn Technological Operations, Inc,
Electronic Distributors
Electrospace

ELPROCON

Erickson Communications
Five MNine Plus

Fred Franke, Inc.

General Aviation

Gilfer Associates

Gray Electronics

Gregory Electronics

Hal Communications Corp.
Hal-Tronix

HamLine Electronics
Ham Radio 78,
Ham Radio Center

Ham Radio Horizons
Hamtronics, Inc.

Heath Co.

Henry Radio Stores
Hosfelt Electronics

Hufco B4,

Hy-Gain Electronics
leam
Info-Tech
Integrated Circuits Unlimited
International Crystal
Jade Company
James Electronics
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Janel Labs
K-Enterprises
Kensco Communications, Inc,
Trio-Kenwood Corp.
Kester Solder
King Products
Klaus Radio
Lin Corporation
Little Giant Antenna
Logic Systems, Inc.
Lyle Products

Fl Enterprises
MHz Electronics
Madison Electronics Supply
Matric
McKay Dymek Company
Midland International
Mini Labs Industries
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Monolith
M-Tech
Mational Multiplex Corporation
MNational Radio Institute
New-Tronics Corporation
Nexus Trading Company
Morthshore RF Technology
NuData Electronics
Optoelectronics
Orlando Hamfest
Palomar Engineers
Partridge (HR) Electronics
Poly Paks
Porta Pak
RP Electronics
Radio Amateur Callbook
Ramsey Electronics
Reﬁency Electronics
Rohn

S5T Electronics

Sanrllgl Electronics Engineering
Scott Communications
Semiconductor Surplus
Sherwood Engineering

SOTA Industries

Space Electronics Corp.
Specialty Communications Systems
Spectronics

Spectrum International
Standard Communications
Swan Electronics

TPL Communications

Tec Kan Inc

Telephone Equipment Co.

Ten Tec

Tropical Hamboree

VHF Engineering, Div. of Brownian
VHF Signal Co.

Vanguard Labs
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Wawasee Electronics
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Webster Radio
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ME-3 microminiature tone encoder

Compatible with all sub-audible tone systems such as: Private Line,
Channel Guard, Quiet Channel, etc.

* Powered by 6-16vdc, unregulated
« Microminiature in size to fit inside all mobile units
and most portable units
» Field replaceable, plug-in, frequency determining elements
» Excellent frequency accuracy and temperature stability
* «Output level adjustment gotentiometer
T on sinewave output
EIA tone frequencies, 67.0 Hz-203.5 Hz
nity to RF
Irity protection built-in

$29.95 each communications specialisty K1 FIELD REPLASEABLE,
Wired and tested, complete with P.0.BOX 153 /
K-1 element 4 BREA, CALIFORNIA 92621 DETE“”'”*:&;‘-EME‘NTS
(714) 998-3021 00 eac

More Details? CHECK—OFF Page 142 december 1976 143



for fihe
experimenter!

INTERNATIONAL CRYSTALS & KITS
OSCILLATORS « RF MIXER = RF AMPLIFIER « POWER AMPLIFIER

OX OSCILLATOR

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.

MXX-1

TRANSISTOR

RF MIXER

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. 035106
Specify when ordering.

PAX-1

TRANSISTOR

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.

Resistor/capacitor circuit provides
osc over a range of freq with the
desired crystal. 2to 22 MHz, OF-1 LO,
Cat. No. 035108. 18 to 60 MHz, OF-1
HI, Cat. No. 035109
Specify when ordering.

A small signal amplifier to drive the
MXX-1 Mixer. Single tuned input and
link output. 3 to 20 MHz, Lo Kit, Cat.
No. 035102. 20 to 170 MHz, Hi Kit,
Cat. No. 035103.

Specify when ordering.

$3.95 ea. $4.50 ea. $4.75 ea.
. N
&
N - N
SAX-1
TRANSISTOR DAX-1
OF-1 OSCILLATOR RF AMP DROADDAND AMP

General 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. 035107

Specify when ordering
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$3.25 ea. $4.50 ea. $4.75 ea.
N . AN
Shipping and postage (inside U.S., 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 will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32497,
Oklahoma City, Oklahoma 73132.
.02% Calibration Tolerance
EXPERIMENTER CRYSTALS )
(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 ng%
Specify when ordering .20 ea. "
031310 20 to 60 MHz — For use in OF-1H OSC_ DBIARORN. S ISR, Mk Oy N,
Specify when ordering. .20 ea.
, pacily when ¥ " Oklahoma City, Oklahoma 73102

More Details? CHECK—OFF Page 142




Left to right — FRG-7, Solid State Synthesized Communications Receiver ® FR-101 Digital. Solid State Receiver » SP-101B,
Speaker » FR-101, Digital Solid State Receiver ® FL-101, 100 W Transmitter e FL-2100B. 1200 W PEP Input Linear Amplifier

Left to right — FT-620B, 6 Meter Transceiver e YP-150, Dummy Load Wattmeter e YO-100, Monitor Scope e FTV-250,
2 Meter Transverter ® FTV-650, 6 Meter Transverter # FV-101B, External VFO e FT-101E 160-10 M Transceiver

Left to right YC-601, Digital Frequency Display e YC-355D, Frequency Counter & FP-301, AC Power Supply e FT-301S
Digital, All Solid State Transceiver ® FV-301, External VFO e FT-221, 144-148 All Solid State All Mode Transceiver

product line available: SSB, CW, AM, RTTY, and FM
equipment - all designed for today’s active amateur.

Over 150 licensed radio amateurs employed at Yaesu
proudly offer you the most diversified communications

YD-844 QTR-24
Dynamic Mike World Clock

@/ The radio.

YAESU

\/ 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



The radio amateurs of EIMAC, CTC,
and other Varian Divisions wish you
a happy holiday season.

WAGABQ
KH6ADR
KH6AMZ
WEAVJ
WBAY
WAGBAN
WB6BBS
wB6BBV
WB6CEZ
WB6CFY
K6BCM
WAEBII
W6CHE
K6DC
W6DJI
weDOZ
K6DRN
W6EDE

==— WABEHA
= WB6EXM

W6FBR
WB6FFC
WAGFOU
WB6FUI
WB6FUZ
WBEFVQ
WI1GKF
WIGKS
W3GNQ

Varian, EIMAC Division,

WB6GVP
WABGXB
WB6EGYJ
WNEHBQ
WAGHDD
WEHOC
W6IOH
W6JFV
WAGJQC
WEKEV
WGEKGH
W6EKHO
WEKM
WABMUG
WABKOP
WB6LAM
K6LCO
WNG6LEE
WABLSY
WILTS
KEMA
WABMAC
WEMAG
EI2MC
WAGMLM
wéeMZ
WAGNYB
W60DT
WEPHS

W6PO
WB6QXF
WAIRIT
WESAI
WESKP
K6SRG
WESXA
W6TC
K6TNK
K6TNY
WB6TOA
WG6UF/7
WEUMX
wBsUQU
W2uxy
WeVW
W6EVYH
WAEWHC
WEWLD
WEYSX
WABZAX
WIZLA
W6ZLB
W6Z0
VK3ZsJ
W6ZVV
W6ZYH
WA7MLK/6
4X4JE

301 Industrial Way, San Carlos,
California, 94070. (415) 592-1221.
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