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WE DON’T KNOW
OF ANOTHER
TRANSCEIVER OFFERING
ALLTHESE FEATURES AS
STANDARD EQUIPMENT

built-in
. built-in

» Hybrid digital frequency presentation. ..
* AC and DC VDC power supplies ..
* CW filter . .. built-in

* High performance noise-blanker. ..
* VOX and semi-break in CW keying ..
e Speaker. .. built-in

s Cooling fan ... built-in

e Microphone...included

When you buy the Tempo 2020 you don’t have to spend
a bundle on accessories . .. just hook up to a power source

and an antenna and you're on the air. A truly fine
transceiver at a modest price.

built-in
. built-in

BAND sy

The Tempo 2020 features a phase lock-loop (PLL)
oscillator circuit that minimizes unwanted spurious
responses. It 1s an advanced solid-state unit with
only 3 tubes, including 2 rugged 6146-B final
amplifier tubes. It covers all bands 80 through 10
meters, USB, LSB, CW and AM. Additional features
worth noting is the 2020's crystal calibrator and
WWV receiving capability, dual RIT control, fixed
channel crystal control on two available positions,
RF attenuator, adjustable ALC action. phone patch
in and out jacks, separate PTT jack for foot switch,
extraordinary receiver sensitivity ((3u S/N 10 db)
and oscillator stability (100 Hz 30 min. after
warm-up)

= 1 EMPO 2020

$759.00
Model 8120 external speaker $29.95
Model 8010 remote VFO $139.00

Send for dese tptive mformation on the fine transceiver. or on

Tempo ONE transce

e Both are

the time proven ver which co

Twaiia |

//6’0/']’ il

90064 213/477-6701
714/772-9200
816/679-3127

refiable. low

dealers thraughout the U

cost perfarmar

Los Angeles. Calil
92801

11240 W. Olympic Blvd
931 N. Euclid. Anaheim, Calil
Butler, Missouri 64730



Get all this
transceiver

Bottom-Mounted Built-In Speaker

Broadbanded Power Amplifier — Built-In CW Monitor

rd 6-Pole Crystal Filter with
\ __— 2.5 kHz Bandwith at -6dB

_ High Stability VFO

Extra Large Power
Amplifier Heatsink —

Transmitter Module
Hinges Down for
Accessibility

Modular Plug-In
Circuit Board
s  Assembly

Rear Panel
Connectors—

e DC Power
Input e RF
Output/Antenna
e External __
Speaker Jack

* CW Key Jack
e Accessory
Socket

Semi Break-In CW
Dual Speed VFO

, ; ;
Automatic Internal Dial Vernier

Antenna Switching

Separate Front Panel
RIT On/Off Switch and
Tuning Control

All-Aluminum Chasms

g

Available Options Include 100 kHz/10 kHz Dual Crystal Calibrator, Noise Blanker
and Portable or Heavy Duty Power Supply

ALDA 103 is completely

Microphone and
manufactured in the U.S.A

mobile mount included.

Qleo 103

totally solid state SSB Transceiver ® 80 through 20 meters e 250 watts
ALDA Communications Inc., 214 Via El Centro, Oceanside, CA 92054 e (714) 433-6123




Call toll-free 800'647-8660

for products by MFJ ENTERPRISES

MFJ-16010 ST Super Antenna Tuner

This NEW MFJ Super Antenna Tuner malches every-
thing from 180 thru 10 Meters: dipoles, inverted vees,
long wires, verticals, mobile whips, beams, balance
lines, coax lines. Up to 200 watts AF OUTPUT. Built-in
balun, too!

* Operale all bands with one antenna * Works with all

sobd state and tube ngs * Ullra compact 5 x 2 x 6

inches = Uses torowd cores

$3995

MFJ-16010 Antenna Tuner

Now you can operate all bands — 160 thru 10 Melers
— with a single random wire and run your full trans-
ceiver power oulput — up to 200 watls RF power
OuUTPUT

= Small enough to
3-1/4 x 4 nches
nlarchangmg inp

carry m your hip pocket, 2-3'16 x
= Matches low and high impedance by
and outpul = S0-239 coamal connec
on tapped inductor
* At 1 8 MHz tuner matches

tors = 12 po Stacked lorowd cores

25 to 200 ohms

CWF-2BX Super CW Filter

This MFJ Super CW Filter gives you B0 Hz bandwidth,
and extremely steep skirts with no ringing lor razor
sharp selectivity that lets you pull signals out of heavy
QRM. Plugs bet and ph of {
between audio stage lor speaker operation,

table BW 80, 110, 180 Hz = 60 dB down one
octave lrom center Irequency ol 750 Hz lor B0 Hz BW
= Reduces n 15 dB = 9 V baftery = 2-3/16 x
3-1/4 x 4 inches = CWF-2PC, wired PC board, $19 85

. £

$6995

MFJ-8043 IC Deluxe Electronic Keyer

This NEW MFJ Deluxe Keyer gives you more features
per dollar than any other keyer available.

) 35495

CMOS-8043 Electronic Keyer

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

oy $5Q95

s &6

LSP-520BX Il Log Speech Processor

Up to 400% more RF power.
microphone and transmitter.

Plugs belween your

s Uses Curtis-8043 keyer chip * Sends amiic, aulo
matic, semi-automatic, manual = Use squeez single s Bultn Key = Dol memory = lambic operation with = Gives your audio punch power 1o e through QRM
lever. or siraight key * Dot memory, sell-completing dots external squeeze key * 8 to 50 WPM = Sidetone and » 30 dB IC log amp and 3 achve liters » RF protected
and dashes, jam prool spacing, instant start = RF prool o .
. S¢ state keying 300 V max » Weght, tone | speaker * Speed, volume. tone, weight controls = Ullra * 9 V battery * Two Mic jacks %" phone jacks. un
ume. speed controls . Uses 4 C.cells, external power reliable solid state keying T 300 volts max = 4 position committed 4 pin jack * Output cable » 2-1/8 x 3-5/8
jick » B x 6 x 2 inches = Sidetone and speaker * Op swilch for TUNE. OFF, ON, SIDETONE OFF = Uses 4 5916 inches o LSP-520BX, in standard MFJ er
tional squeeze key $29 0F penlight celis » 2.3/116 x 3-1/4 x 4 inches closure, slectromcally identical, $49 95
- -~y
B ‘| ¥
e l ’
0 "

SBF-2BX SSB Filter

Dramatically improves readability
* Optmizes your audw to reduce sideband splatter, re

m low and h pitched ORM. liss, slabic crashes

ba Jround 60 and 120 Hz hum + Reduces

tatigue durng contesl, DX. and ragchewing « Plugs

hetween phones receiver or connecl between audo
v for speaker operation * Selgctable bandwidth [
» audio Niter = Uses 9 volt battery = 2-3'18

1-1/4 x 4 inches

MFJ-200BX Frequency Standard

Provides strong, precise markers every 100, 50, or 25
KHz well into VHF region.

* Exclusive crculry suppresses all unwanied markers
e Markers are galad tor positive ides cation CMOS
IC's with trans r output * No drect connechon
necessary * Us volt baltery = Adjustable s
for ze beating o WWVY = Switch sel 5 100, 50, 25

KHz or OFF » 2-3/16 x 3-1/4 x 4 inct

MFJ-1030BX Receiver Preselector

Clearly copy weak unreadable signals (increases signal

3105 7'S" units).
* More than 20 dB low noise gain = Separate input and
1 tuning conb Jwe maimum gan and RF C

significantly reject out-of-band signal reduce
e [Dual gate MOS FET
ing atwlities = C detely stable ¢ Op
thru 30 MHz = 9 2-1/8 x

for low noise

V battery =

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

= No luning * Matches 50 ohm load * Clean oulpul
with low harmornic ntent = Power amplfier transistor
protected aganst burmoul = Swilch selects 3 crystals

or VFO input = 12 VDC » 2-3/16 x 3-1/4 x 4 inches
MFJ-40V, Companion VMFO $20 95
MFJ-12DC, IC Regulated Power Supply

1 amp, 12 VDC 29 g¢

$ 795

CPO-555 Code Oscillator

For the Newcomer 1o learn the Morse code.
For the Old Timer to polish his fist
For the Code Instructor to teach his classes.

= Send par code with plenty of volume lor class

oMM USe I contaned speaker, volume. tone con
trols, aluminum el = 9V pattery = Top qualty US
construchon = Us 555 IC mar « 2-3/16 x 3-1/4 x
4 inches

TK-555. Optonal Telegraph Key $1.95

*,..— 51995

——
C-500 Digital Alarm Clock

This digital alarm clock is also an ID Timer. Assembled,
too!

e Gives 1D bus 9 minutes automabcally or after
lag g 1D 1 & Prassing I0'doze button dis
plays s * Large 63 inch digits * Easily reros
o WWV « AM and PM LED indic s * Power oul ind
cator = Fast set, slow set buttons = 110 VAC, 60 Hz

318 x 334 «x 338 nches = One year warranty

by Fairchild

Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On " e oo
—

MFJ ENTERPRISES

P. 0. BOX 494
MISSISSIPPL STATE, MISSISSIPPI 39762

In Europe contact: ING |. STERN, Lohkoppelstrasse 27, 2000 Hamburg 76, West Germany. Tel.: (040) 299-6110, Telex: 2161808 STEX D
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a second look
by Jim Fisk

During the holiday season it's customary to take stock, to look back over the past year, and to make our
resolutions for the next — resolutions, no doubt, which will be forgotten by the time the snow melts from
the landscape and the trees begin to show their buds. The long winter nights are also a good time to plan
that new antenna system or to dream about some new station equipment. With the snow swirling up to
the window sills and the cold winds howling down from the north, perhaps it's a good idea to take some
time to think about where amateur radio has been, and where it's going.

With the World Administrative Radio Conference {(WARC) of 1979 now less than two years away, | can’t
help wondering what our amateur bands will look like in the 1980s. Will amateurs be given some of the
additional high-frequency bands requested by the WARC planning committees, will the width of the
amateur bands be pared down, or will we lose much or all of our high-frequency allocations? Nobody wiill
know the answer to that until the final votes are tallied in 1979, but | suspect it will fall somewhere between
the two extremes.

There are some who would have you believe there will be no high-frequency amateur bands after 1980,
and very little vhf spectrum either, but I’'m more optimistic than that. Optimism, unfortunately, leads to
apathy and that, my friends, is our worst enemy. Perhaps it's best to prepare for the worst and approach
WARC ‘79 with cautious optimism.

It must be remembered that the last international conference which had much effect on the high-
frequency spectrum was held in 1947 when the United States and our Allies had considerable influence on
the 50 member countries of the United Nations. Radio amateurs were highly regarded by our government
for the part they played in war-time communications — not as amateurs, but because they provided a pool
of trained technicians and communicators. To a lesser extent the same thing was true in Britain and the
Soviet Union. Radio Amateurs were also the backbone of the communication networks set up by the
resistance movement in Europe, and of the coast watchers in the South Pacific.

Governments which had severely curtailed amateur radio before the war now recognized its great poten-
tial as a national resource. Amateur radio was no longer considered a nuisance to be tolerated, but an ac-
tivity which should be encouraged. Part of that encouragement was a new, exclusive 15-meter band. Old
timers will hasten to point out that bits were shaved off the top ends of 10 and 20 meters, and 160 meters
was dominated by Loran, but most amateurs agreed that 15 meters more than made up for the losses.

By the time the next ITU conference on high-frequency allocations was convened in 1959, the United
States’ sphere of influence had decreased and it looked like amateur radio was in serious trouble; the
foreign broadcasters wanted big chunks of 40 and 80 as well as portions of 20 and it was uncertain if we
could rally enough votes to save amateur radio. Fortunately some of the nations who weren't particularly
friendly toward the United States but supported amateur radio came to the rescue, with the result that the
amateur bands in the Western Hemisphere came through unscathed (amateurs in other parts of the world
lost 50 kHz of shared space on 40 meters).

In general, the United States and other governments which were supportive of amateur radio in 1959
still are, but in the 20 years since that last conference the balance of power has changed; the emerging
nations are now in the majority and they are not altogether in favor of amateur radio — a few ban it
outright. Many of these nations have few amateurs, so to them the amateur bands represent wasted space
— space they feel should be allocated to a radio service that better serves their national interest. These are
the same countries which often oppose the policies of the rich western nations simply because it’s in the
vogue to do so.

Nevertheless, there's still hope, because many of the questions to be asked at WARC 79 will be
answered on the basis of their scientific merits. There's bound to be a certain amount of political arm
twisting, but if the delegates from the emerging nations can be made to see the value of an amateur radio
service to the technological development of their nation, perhaps they can be persuaded to vote in favor of

increased amateur spectrum.
Jim Fisk, W1HR
editor-in-chief

4 december 1977
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That’s all, Folks!

All you need for All Mode Mobile, that is.

All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of
all others. The new, fully synthesized IC-245/SSB puts you into FM, SSB and CW
operation with a very compact dash-mounted transceiver like none you’ve ever seen.

® Variable offset: Any offset from 10
KHz through 4 MHz in multiples of
10 KHz can be programed with the
LSI Synthesizer.

® Remote programing: The IC-
245/SSB LSI chip provides for the
input of programing digits from a
remote key pad which can be com-
bined with Touch Tone* circuitry to
provide simultaneous remote pro-
gram and tone. Computer control
from a PIA interface is also possible.
* a registered trademark of AT&T.

® FM stability on SSB and CW:
The IC-245/SSB synthesis of 100
Hz steps make mobile SSB as stable
as FM. This extended range of oper-
ation is attracting many FM’ers who
have been operating on the direct
channels and have discovered SSB.

The IC-245/SSB is the very best and
most versatile mobile radio made:
that’s all. For more information and
your own hands-on demonstration see
your ICOM dealer. When you mount
your IC-245/8SSB you’ll have all you

need for All Mode Mobile.
SPECIFICATIONS
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:
ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA
Suite 3 Suite 307 7087 Victaria Drive
13256 Northrup Way 3331 Towerwood Drive Vancouver B C. VAP 3Y9
Bellevue, Wash. 98005 Dallas, Texas 75234 Canada
(206) 747-9020 (214) 620-2780 (604) 321-1833

More Details? CHECK — OFF Page 150 december 1977 [l 5
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ARRL'S "CODE OF ETHICS" has been challenged in a formal written complaint filed with
the Federal Trade Commission's Bureau of Competition.

Specific Complaints are that the Code will violate anti-trust laws by restraining
trade, constitutes a "deceptive practice' as defined by the FTC, violates the First and
Fourteenth Amendments to the Constitution, and that vendors who sign the ARRL pledge
will become accessories after the fact in the above violations.

FCC'S DROPPING OF DOCKET 19759, the proposal that the 220-MHz Amateur band provide a
home for a new CB service, doesn't mean that the band won't still become the new CB home.
It does remove the immediate threat to the band, however, and many opinions have it that
the longer the decision on where CB should go is delayed, the less likely 220 becomes as
a choice.

In Announcing Its Termination of Docket 19759 the Commission pointed out that so many
changes in related circumstances have occurred since several thousand comments were filed
on it back in 1973, those comments were now obsolete. However, the question of a new CB
band and where to put it is still very much alive, and 220 will undoubtedly be one of the
options when the Commission considers the issue again in a future rulemaking.

A PETITION FOR RECONSIDERATION of the FCC's Report and Order on repeater deregulation
(Docket 21033, Presstop, November), is being prepared by the ARRL. In it three issues
will be emphasized: restoration of the WR-prefixed callsigns for repeaters, restoration
of repeater licenses, and the need for formal consideration of the needs of the so-called
"weak signal' vhf/uhf operations.

Plenty Of Support for the League position appears likely, as many repeater groups al-
ready oppose the dropping of repeater callsigns and licenses. In addition, reservations
over the repeater sub-band expansion and even the proposed new bandplan for 144.5 -

144.5 MHz is starting to build among FM users as well as various SWOT and other VHF/UHF
user groups.

AMATEUR LICENSING IRREGULARITIES will receive a full-fledged investigation run by an
FCC Administrative Law Judge. The decision to go all-out on such a probe was reached at
a closed meeting of the Commission, when information was presented that some Amateurs had
apparently paid for the issuance or upgrading of their licenses or for special callsigns;
that some of the same abuses may have occurred without payment; and that some Amateur
callsigns have been issued inconsistent with normal FCC procedures.

ARTHUR C. CLARK, the noted science-fiction writer, was made an honorary AMSAT member
in ceremonies attended by most of the AMSAT brass — Clark's honor came in recognition of
his predictions of communications satellites and synchronous satellites in a 1945 Wireless
World article.

1378 Orbital Prediction Booklets for OSCAR 7 only will be available shortly from
Skip Reymann, W6PAJ, Box 374, San Dimas, California 91773. They're free to AMSAT Life
members who request them, $3 to AMSAT Annual members and $5 to non-members — be sure to
include AMSAT membership number and an self-addressed label with orders.

0SCAR 7's Mode Schedule will be changed effective January 1 to two days in Mode B for
every. day in Mode A, and the new schedule will be shown in W6PAJ's orbital calendar com-
ing out in December. Ample Mode A operations will be provided by the Russian's "RS"
spacecraft and AO-D, and OSCAR 7 is considerably more sensitive in Mode B than it is in
Mode A.

A New Satellite Bandplan is also going into effect January 1 which will place CW onl
on the bottom third of the satellite downlink, mixed CW/SSB in the center third, and S3B
only operation on the top third — the reverse of current practice.

OSCAR 6's Fifth Birthday was October 15, but revival efforts from VE3SAT failed to
bring any response from it. RIP.

The Amateur Space Program made the Congressional Record in October when K7UGA lauded
it during a Senate discussion of Sputnik's 20th anniversary.

THOSE PACIFIC AND CARIBBEAN prefix changes may not be as drastic as originally
announced. FCC's news release announcing the change has now been "cancelled,' and while
it appears that prefix changes will still be made they'll be done in such a way that the
resulting callsigns should identify the individual islands or island groups (Presstop,
November) .

FCC'S "GAG" ON DISCUSSIONS of current matters will remain in place as a result of the
Supreme Court's decision not to review the Court of Appeals decision in the ''Home Box
Office" case (Presstop, June).

WESTINGHOUSE SCIENCE TALENT SEARCH is open to any high school student in the United
States and Puerto Rico who 1l graduate before October 1, 1978. Teachers who have an out-
standing student who'd qualify for one of the many scholarships and awards must request
entry materials from Science Service, 1719 N. Street, Washington, D.C. 20036 — entries
are due by December 17, 1977.

6 december 1977
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If they copy the quality,
they can't meet the price.

The original DenTron Super Tuner. The original Su-
per Super Tuner. The original MT-3000A. And now
DenTron brings you the original MT-2000A, an eco-
nomical, full-power tuner designed to handle virtually
any type of antenna.

The sleek styling and low profile of the MT-2000A is
beautiful, but be assured that is only a part of the ex-
citement you'll derive from the MT-2000A. The MT-
2000A is designed and engineered using heavy-duty
all-metal cabinetry, and high quality American com-
ponents throughout.

When you consider the MT-2000A’s unique features:
5%“H x 14”"D x 14”W, front panel coax bypass
switching, front panel lightning protection antenna
grounding switch, 3KW PEP, and the ability to match

coax, random wire and balanced feedline, we're sure
you’ll decide to buy an American original and stay
with DenTron.

MT-2000A $199.50 at your favorite dealer.

Deniron_

Radio Co., Inc.
2100 Enterprise Parkway
Twinsburg, Ohio 44087

216 425-3173




4 ELEMENT-3 BAND
10-15-20 METER BEAM

Cushcraft engineers have incorporated more than 30 years of design
experience into the best 3 band HF beam available today. ATB-34
has superb performance with three active elements on each band,
the convenience of easy assembly and modest dimensions. Value
through heavy duty all aluminum construction and a price complete
with 1-1 balun.

Enjoy a new world of DX communications with ATB-34!

SPECIFICATIONS
FORWARD GAIN - 7.5dBd  WIND SFC - 5.4 Sa.Ft.
F/B RATIO - 30 dB  WEIGHT - 42 Lbs.
VSWR - 1.5-1  WIND SURVIVAL - 90 MPH.

POWER HANDLING - 2000 WATTS PEP

moranon s 2w $239.95

TURNING RADIUS - 18'9" COMPLETE
UPS SHIPPABLE NO EXTRAS TO BUY

IN STOCK WITH DISTRIBUTORS WORLDWIDE

& cushcraft

CORPORATION
BOX 4680, MANCHESTER, N.H. 03108



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!

Dave Olean, K1WHS, with his 160 Element
DX-Array and Polar Mount EME System

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 stacked
array provides a narrow beamwidth for the discriminating
FM user. Wide impedance and gain bandwidths make 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!

EME —

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

DX-ARRAY LEADS THE WAY!

144 MHz. 220 MHz. 432 MHz.
Description: Model: Price: Model: Price: Model: Price: IN STOCK WITH
20 Element DISTRIBUTORS WORLDWIDE
DX-Array DX-120  $42.95 DX-220 $37.95 DX-420 $32.95
Frame & Harness
(40 E.) DXK-140 $59.95 DXK-240 $54.95 DXK-440 $39.95

Frame & Harness
(BO El.}

1-1 52-ohm Balun

Vert. Pol. Bracket
{20 E1.)

DXK-180 $109.95
DX-1BN $12.95

DX-vPB  $9.95

DXK-280 $89.95
DX-2BN $12.95

DX-VPB $9.95

More Details? CHECK —OFF Page 150

DXK-480 $79.95
DX-4BN $12.95

DX-VPB $9.95

THE ANTENNA
P.0. BOX 4680, MANCHESTER, N.H. 03108

COMPANY
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— some problems
and cures

Some thoughts on

and cures

for problems

encountered in

modern amateur
communications receivers

The modern-day communications receiver is
going through a continuous evolution that has
brought about significant improvement in certain
operating features. Among these are greatly im-
proved frequency stability and setability, better
selectivity, a slow and consistent tuning rate from
band to band, and a wide-range automatic gain con-
trol system that functions on CW and single side-
band. At the same time, unfortunately, the design
philosophies which have made the above advances
possible have also reduced the typical receiver’s abili-
ty to simultaneously handle weak desired and strong
undesired signals. This absolute reduction in receiver
dynamic range has occured at the same time the
number of high-power signals on the amateur bands
has been increasing.

Insufficient dynamic range in a receiver can result
in one or more stages being over-driven into
nonlinearity by undesired strong signals. The result is
internally-generated intermodulation distortion (iIMD)

_products. These undesired products can occur in any
mode of operation, but are easiest to identify on CW.
Two CW signals which are overdriving a receiver will

10 december 1977

present-day receivers

generate IMD products, but only when both stations
are transmitting simultaneously. In the extreme situa-
tion, not only may IMD occur, but one signal alone
can block, deaden, or desensitize the receiver.

In a pileup or contest situation, many strong CW
stations can cause serious receiver overload, inter-
modulating with each other, and resulting in multiple
phantom signals; it will appear as if several operators
-are randomly tapping their keys, or that you are
listening to the Novice band with a diode detector
withouta BFO.

Two or more ssb signals with the correct frequen-
cy relationship can also intermodulate with each
other and result in IMD products on top of the station
you are listening to. The interference, however, will
be unintelligible. IMD can also occur from a single
ssb station on an adjacent channel as the individual
speech frequencies mix with their own harmonics.
Generally- speaking, transmitted IMD from an rf
power amplifier will be worse than that internally
generated in the receiver, with the result that the
transmitted IMD may cover up a receiver's short-
comings. An aperator may never be certain whether
the unintelligible signals he hears are being generated
within his receiver, or coming from the outside —
there is enough rf interference to contend with
without the receiver creating its own!

The improvements mentioned in the first
paragraph have been generally obtained by using a
double- or triple-conversion scheme, plus a non-
bandswitched master oscillator (PTO or VFO}.
Depending on the design technique, the first i-f may
have a bandwidth of as much as 500 kHz, as in the
Heath SB-104, or as narrow as 6 kHz in the Drake R-
4B, Assuming that most of a receiver’s selectivity oc-
curs at the second intermediate frequency, you
might think that the wider the bandwidth of the first
i-f, the greater the chance of picking up more strong
signals which could overload the second mixer. Of
greater importance than this bandwidth, however, is
the net gain between the antenna and the mixer that
drives the narrow crystal or mechanical filter.

The Collins R-390A, for example, has three mixers
and two separate gain stages ahead of its mechanical

By J. Robert Sherwood, WB@OJGP, and
George B. Heidelman, K8RRH, Sherwood
Engineering, Incorporated, 1268 South Ogden
Street, Denver, Colorado 80210
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fig. 1. Block diagram of the Drake R4C receiver showing the gain redistribution. A shunt across the first i-f amplifier will reduce

its gain the same amount as is added after the narrow i-f filters.

filters; it also has a set of elaborate, mechanically-
tracked tuned circuits which have high Q and high
insertion loss. Thus the net gain from the antenna to
the major selectivity-determining elements is low
enough to maintain good dynamic range.

Another receiver, the Heath SB-303, has a 500-

One topic that has received considerable attention by
amateurs in recent years has been that of receiver perform-
ance and design. Many approaches have been covered,
from the initial design of the ‘‘super receiver’’ to modifica-
tion of existing equipment; but to the person with just a
casual interest, the reasons behind some designs may not
be readily apparent. In fact, the problems themselves may
not be noticeable to the ordinary amateur. This article is
another in a continuing series that shows you how to
recognize the problems in typical modern receivers; in addi-
tion, it discusses modifications applied to one receiver and
the motives behind these changes.

Of major importance is the reason for the modification.
The intent of this article /s not to prove that one particular
receiver is superior to another for whimsical reasons, but to
realistically and fairly compare different receivers by
presenting test results on comparable circuits. On the basis
of the test results, design changes were made in one
receiver in an attempt to improve overall performance. You
will notice while reading the article that the results are given
in very specific terms; this will help you to better under-
stand the basics of receiver performance standards. With
this knowledge, you will be able to judge the merits of the
different receivers on the market and choose one according
to your own needs. Editor

kHz wide first i-f window, but unlike the R-390A, it
has little selectivity ahead of its narrow filters and too
much gain. This resuits in higher susceptibility to
overload from strong signals anywhere in the band,
which then cause undesired IMD products to be
generated within the receiver.

At the opposite end of the bandwidth scale is the
Drake R-4C with its 8-kHz wide first i-f filter at 5645
kHz. This four-pole crystal filter does an excellent job
of keeping most of the undesired signals in the band
from passing on to a second high-gain mixer.
However, any undesired strong signals that do pass
through this 8-kHz window can proceed to the
second mixer with disasterous results. The net gain
from the antenna to the narrow second i-f crystal
filter can be as high as 50 dB when a desired weak
signal (S1) is being received; this puts an impossible
demand on the i-f stages, since the 1-dB compres-
sion point of the second mixer output has occured
with any signal 30 dB over S9. An undesired signal,
outside the narrow selectivity but inside the first i-f
window, that is S9+40 dB (—33 dBm or 5 mV
across the 50-ohm antenna input) for example,
would have to be linearly amplified to a level of +17
dBm (1.58 volts across the 50-ohm narrow-filter in-
put) and then be rejected by the filter. To supply this
power level to the filter, the high-impedance plate of
the second mixer would have to linearly swing more
than 40 volts to vield a signal that is as great as 15
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volts rms; even if this level could be produced in a
low noise mixer, which is highly unlikely, the filter
could be damaged.

What actually results when there are two
undesired signals at S9 + 40 dB with the correct fre-
quency relationship, over loading the second mixer,
is a spurious third-order IMD signal that is greater
than S9 in strength. This would certainly be strong
enough to obliterate the desired weak signal!

One possible reason why such net-gain design
errors are overlooked is our present method of
testing receiver dynamic range. This subject has
received considerable attention lately in ham
radiol.2.3 and QST.4 An increasingly popular method
of testing for dynamic range has been developed by
Wes Hayward, W7Z0I, and is used by the ARRL.5
Basically, it consists of applying two well-isolated,
equal-strength signals, 20-kHz apart, to a receiver's
input and then adjusting their level so that the
undesired third-order IMD products generated within
the receiver are just equal to the noise floor of the
receiver, The difference in level between the noise
floor and the test signals gives the receiver’s dynamic
range. The higher the receiver's dynamic range, the
better it can handle both desired weak and undesired
strong signals at the same time.

The choice of 20-kHz spacing for the two test
signals is arbitrary and in many cases satisfactory. In
a receiver which has all its significant selectivity far

Installation of the 600-Hertz first i-f filter. The filter is in-
stalled on a vertical shield near the original 8-kHz filter. The
devices with 8 leads are TO-5 size relays that are used to
select the appropriate filter.

down the i-f chain, this signal spacing is relatively
unimportant. If the early-stage bandwidth is nar-
rower than the test signal spacing, however, its
selectivity will partially or completely reject one or
both of the test signals, resulting in a highly inflated
dynamic range reading. We feel these measurements
should cover worst-case conditions since real-life
interference on the amateur bands may be spaced
less than 20 kHz.
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Third-order IMD products, with 20-kHz spacing,
will occur 20 kHz below the low frequency test signal
and 20 kHz above the high frequency test signal.
When the receiver is tuned to a third-order internally-
generated spurious IMD signal, the test signals are 20
and 40 kHz up or down the band. The 25-kHz-wide
crystal filter in the first i-f of the Signal-One
transceiver, to name just one example, will greatly at-
tenuate the test signals before they can reach the
following stages. Thus, 20-kHz spacing will test only
the front end and first mixer. What is needed is
spacing narrow enough so that both test signals can
pass through any selectivity prior to the narrow filter.
We feel a spacing of 2 kHz will satisfy this require-
ment, and at the same time be wide enough so the
narrow filter will adequately reject the test signals
when the receiver is tuned to an IMD product.*

The Drake R-4C, with its 8-kHz-wide first i-f filter,
shows an inflated 20-kHz dynamic range of 83 dB.
This reading has remained quite consistent over
several receivers, including one we tested at the
ARRL laboratory.t When the test signals are placed
2 kHz apart, however, so they both pass through the
8-kHz filter, the dynamic range drops to around
58 dB.

improving receiver performance

There are three ways to improve a receiver's
dynamic range. If the second mixer cannot handle
the required level, one option is to replace it with a
mixer that will do the job. Unfortunately, as
WB4ZNV discovered,b the process of replacing an
active mixer with the superior passive double-
balanced mixer is a laborious task, even if it does im-
prove the receiver's overload characteristics.
Oscillator injection levels and impedances are usually
not compatible with existing circuitry,

Another remedy is to redistribute the gain in the
receiver, reducing it ahead of the overloaded stage
and building it up again after the narrow filter. A third
method is to insert more early-stage selectivity into
the receiver so strong interfering signals are not as
likely to get past the first mixer. We chose to inves-

*When performing a 2-kHz IMD test, one very important factor
must be taken into consideration: the noise sidebands of the signal
generators. General test equipment, oscillators, or VFOs are more
than adequate for testing, until a receiver’'s dynamic range nears
100 dB. At this point it will be impossible to accurately measure
true receiver IMD products if the signal generators are producing
excessive low-level spurs and noise. At this ime there are only two
or three generators that have the necessary sideband suppression;
one manufactured by Hewlett-Packard and another by Rohde and
Schwartz.

tThe ARRL laboratory uses a pair of AN/URM-25 signal
generators to perform IMD tests. A 2-kHz IMD test produced
results within 2 dB of those obtained by the authors while using
the high quality, low-noise sideband Rohde and Schwarz XUA
signal generator.



tigate the latter two options, using our own R-4Cs.

The initial gain redistribution began with a 20-dB
reduction of the signal level as seen by the second
mixer. This gain loss was then restored after the nar-
row filters at the high-impedance grid of the third
mixer. The original amplifier used a single jfet plus a
step-up transformer to provide the necessary gain,
but the circuit suffered from instability problems and
noise. It was then decided to relocate the added gain
outboard from the receiver and insert it at a con-
venient 50-ohm point, the output of the switchable
second i-f crystal filters (see fig. 1).

A cascode jfet amplifier, with 50-ohm input and
output impedances (fig. 2), was built and inserted in-
to the i-f chain just prior to T-6. The coax cable that
connects T-6 and the mode switch was lifted at the
switch end; two lengths of miniature coax
(RG-174/U) were then run out through a slot in the
rear of the receiver. The first length is connected to
the lugs on the mode-switch wafer, while the second
is spliced into the cable that feeds the transformer.

This amplifier can possibly be located inside the
receiver. Regardless of its location, it should be
mounted in a metal box or other well-shielded
enclosure. Two toroidal transformers provide the
necessary impedance changes, their associated trim-
mer capacitors forming resonant circuits. While both
trimmers can simply be peaked for maximum signal,
the input may be fine-tuned for the best compromise
signal-to-noise ratio among the switchable narrow
filters. (The 2N5950 and 2N5953 jfets may be pur-
chased from G. R. Whitehouse Company, Ambherst,
New Hampshire 03031).

We found the best way to attenuate the signal
level into the second mixer was to swamp the output
of the first i-f amplifier Q1 (V3/6BZ6 in early
receivers). A miniature 5000-ohm multi-turn trimmer,
from noise blanker socket pin 4 to ground, made a
convenient way to adjust this level. Simply adjust the
trimmer to drop the calibrator signal 20 dB on the
S-meter; then adjust the gain pot on the cascode
amplifier to restore the S-meter to its previous level.
On certain receivers it may be necessary to peak T-6
to obtain 20 dB of gain from the cascode amplifier;
always readjust both cascode trimmers after making
a gain change.

If the noise blanker is installed in the receiver,
significant IMD products can occur in its stages, too.
Due to noise limitations, however, the blanker can-
not be starved a full 20 dB. Instead, after replacing
blanker resistor R1 with a 0.001 uF disc capacitor,
reduce the gain to the blanker about 12 dB, and then
turn down the blanker output pot 8 dB to achieve the
20 dB reduction at the second mixer. Alternately, the
gain of blanker transistor Q2 can be decreased by
reducing its emitter resistor bypass capacitor, rather
than readjusting the blanker output pot.

Take care not to use too much cascode amplifier
or blanker gain; otherwise amplified 5645-kHz
oscillator leakage can degrade system performance.
With the antenna disconnected and the top and bot-
tom covers of the receiver in place, make sure the
S-meter does not kick upward more than one-quarter
S-unit when the passband tuning is slowly turned
through its range. In some receivers it may be
necessary to jumper the cable-braid ground point of
the Q4 oscillator board with a short clip lead to the
shield tray on which the blanker board rests to
reduce this oscillator leakage to an acceptable level.
It might also be necessary to insulate the frame of the
rear carrier-oscillator jack from the chassis ground.

The new product detector is installed next to the audio
transformer and behind the variable capacitor used for
passband tuning. The entire assembly is mounted on a
1-3/4 x 1-5/8 inch (4.5x4.1cm) board.

Also, if the cascode amplifier breaks into oscillation
when the mode switch is between detent positions,
reverse the leads of a high impedance winding of one
of the toroids.

Proper operation of the gain redistribution circuits
provided greatly reduced susceptibility to IMD
overload problems on both CW and ssb, as was
visibly demonstrated with strong nearby DX contest
signals; yet the receiver was still able to meet its sen-
sitivity specification. Agc attack distortion was also
reduced somewhat. Dynamic range improved from
58 dB to around 70 dB, while using our 2-kHz
spacing test method.

i-f filters

As an additional CW remedy we chose to increase
the selectivity (possibly on a switchable basis) follow-
ing the output of the first mixer; the bandwidth is
presently determined by an 8-kHz wide four-pole
crystal filter. This bandwidth is needed on phone to
pass an upper and/or lower sideband signal. A band-
width of at least this magnitude is also required to
pass undistorted noise pulses to the blanker. A noise
blanker's usefulness, however, is marginal at best
with one or more strong nearby signals, due to its
agc greatly increasing the blanking threshold, or
possible false triggering. Thus, the need for narrow-
ing first i-f selectivity ahead of the noise blanker,

december 1977 13



which reduces blanker effectiveness, occurs under
conditions which are usually unfavorable to blanking
in the first place.

Circumstances could occur where blanking would
be necessary at all times, such as when you suffer
from a continuous very high level of blankable noise.
In these cases, the 8-kHz first i-f filter must remain
ahead of the blanker. Then a properly-terminated
narrow filter could be inserted just after the blanker,
but before the second mixer. The signal path can be
switched between the narrow filter and an attenuator
equal to its loss. While the chance of second mixer
overload is greatly reduced with this arrangement,
there is no such narrow bandwidth IMD protection
for the blanker; this limits the receiver’s potential
dynamic range considerably below what is otherwise
obtainable. It is therefore mandatory to use the
cascode gain redistribution system with this special,
optional filter arrangement. With this arrangement
close-in dynamic range will be in the high 70s.

We decided that the first i-f CW selectivity should
be equal to the widest desirable under contest condi-
tions. We then designed a new 600-Hz six-pole filter,
keeping in mind package size limitations and inser-
tion loss requirements. We've also developed a
miniature relay system which allows instant inter-
change of our internally-mounted, CW-bandwidth,
first i-f filter with the existing 8-kHz phone unit.

The project of minimizing overload in the R-4C was
now complete and totally successful. When
measured using our worst-case 2-kHz test method,
the receiver’'s dynamic range jumped from an original
unacceptable 58 dB to a final excellent 85 dB. This
value ranks with the best of the commercially-
available amateur gear on the market today, and
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should be more than adequate for most practical
situations. As a side note, a similar arrangement of
first i-f filter switching can be used on ssb by
inserting a set of 2.6 or 2.3-kHz phone filters in the
first i-f for improved phone selectivity.

simple receiver testing

While we made use of a considerable amount of
test equipment during this project to measure
dynamic range, you can make comparative tests
using only a crystal calibrator and transmitter vfo,
loosely coupled into the receiver. Comparative noise
floor measurements, with no antenna connected,
can be made by measuring the preselector noise
peak (above later stage noise) with an ac voltmeter
connected to the audio output line.

When making gain redistribution or selectivity
changes, adjust the receiver to maintain its original
net gain by measuring the calibrator level on some
specific frequency. We use 7.2 MHz as our reference
frequency. Here the calibrator level should read
about 15 to 20 dB over S8 with nothing connected to
the antenna input. (Don’t readjust the S-meter sen-
sitivity pot.) Two strong test signals, accurately set
to a specific S-meter level, will produce a repeatable
reference IMD that can also be measured on the
S-meter. As improvements are made the IMD, read
on the S-meter, will drop. We made our 2-kHz tests
at S9+40 dB, and ended up reducing the IMD from
greater than S9 to less than S3.

filter rejection

The 600-Hz first i-f filter, in addition to greatly
reducing the chance of overload, had the extra
benefit of eliminating the annoying signal leakage
around the narrow second i-f filters. This problem of
not being able to realize the ultimate rejection
capabilities of a well-designed filter is one that
plagues all equipment that, to our knowledge, is
presently on the market. It is really quite difficuit to
even design a test fixture to correctly measure the
ultimate rejection of a filter. Obtaining adequate
ultimate attenuation, which should be in excess of
100 dB for an eight-paole filter in a receiver or
transceiver, requires tedious attention to detail. Cur-
rent ground loops and stray capacitive coupling are
the main problems that must be eliminated. We have
had many frustrated amateurs ask us to provide a
filter for their receiver or transceiver which would not
leak like the factory installed units. Unfortunately,
some of the limitations were in the receiver and not
the filter. Although replacing or adding to an existing
late narrow filter can often considerably improve skirt
selectivity, the only way to eliminate the last traces of
these leakage problems, in existing popular
receivers, is to add a filter earlier in the set with a



bandwidth closer to that of the main filter. The early
filter should preferably be on a different frequency
from the later one, such as in the R-4C or 2B.

We tested one all-solid-state American transceiver
that had so much leakage around the CW filter that a
2-kHz dynamic range test could barely be made. The
IMD was masked by the test signal leakage until
special audio filtering was employed.

While discussing filters, we would like to em-
phasize the importance of a great variety of band-
widths being available to the operator. Most of the
equipment on the market has just one standard
phone bandwidth, with one CW filter available as an
option, and when installed it must be used at all
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with this trade-off, there is an additional insertion
loss of 5 to 7 dB compared to the phone filter, and
relatively poor skirt selectivity.

As a minimum, the receiver net gain should be
designed around the lossiest filter, with the losses of
the other filters increased to that constant level.
Another school of thought suggests that the naise
integrated by each of the filters should be the same,
requiring increasing gain (or decreasing insertion
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times for that mode. Many of the imported rigs are
examples of these limitations. The Yaesu FT-101B
has only a six-pole 600-Hz filter, and the Kenwood
TS-820 is limited to only a six-pole 500-Hz unit.

By today’'s standards a six-pole 500-Hz filter is
quite broad and has a poor shape factor. One possi-
ble reason for offering only these filters is that the
design of the equipment was based on the use of an
ssb filter having an insertion loss of only 2 to 4 dB.
Unless a manufacturer employs special technology in
building, say, an eight-pole 350-Hz filter that is more
advanced than required for a phone filter, the inser-
tion loss will rise to an unacceptable 14 to 16 dB. It is
quite undesirable to have the signal drop 12 dB when
the CW filter is used; a compromise is made, and the
six-pole filters mentioned above are offered. Even

We have noted with interest the comments from
some of our Japanese and German filter customers
about American rigs such as the R-4C and T-4XC.
The cost of these units in their home countries, due
to import duties, is 30 to 50 per cent higher than here
in the United States, but the discriminating foreign
amateur is willing to pay that premium partly because
of the excellent filters which are available. Compared
with the typical filter in the average set, the Drake
eight-pole 2560-Hz and the Sherwood eight-pole 125-
Hz CW filters are valuable assets. Similarly, an op-
tional 1500 to 1800-Hz ssb filter* can make the dif-

*Drake also offers the FL1500, a 1500-Hz filter. Though publicized
as an RTTY filter, it provides exceptional performance, especially
under difficult phone contest conditions. Editor.
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Cascode amplifier used for gain redistribution is installed in
a small enclosure. The shield must be in place between the
stages of the amplifier.

ference in being able to hold a contact under heavy
interference and contest conditions.

It takes some practice to become proficient at
using a narrow i-f filter, just as in learning to tune
with the wide-skirted audio filters. But during crowd-
ed band conditions a 250-Hz filter can often be too
broad! One CW operator used the 125-Hz filter in his
R-4C almost exclusively during the hectic 160-meter
contests.

The entire line of filters for the R-4C is excellent
and can be adapted to any receiver or transceiver. A
construction article in the 1977 ARRL Handbook’
describes a method of adding bandpass tuning to a
receiver lacking this feature. This circuit uses
455-kHz filters and is inserted in the receiver i-f chain
by converting down to 455 kHz and back up again.
This basic idea can be used with any pair of filter and
receiver intermediate frequencies.

You could convert from 3395 kHz up to 5695 kHz
and back down again, for example, or down from 9
and up again. As the difference between the two i-f
frequencies becomes smaller, the difficulty of the
conversion process increases. A Drake R-4B owner
who wishes to add R-4C filters to his receiver has to
cope with a conversion frequency difference of only
50 kHz. Howard Sartori, W5DA, has developed a cir-
cuit for use in his R-4B which can be adapted to any
i-f by simply changing one crystal oscillator. It has
been used on intermediate frequencies as low as 50
kHz and as high as 30 MHz with excellent results. His
circuit is described on page 20 of this issue of ham
radio. One precaution, when adapting the Handbook
circuit or W5DA's i-f converter to a transceiver: make
sure the transmitted signal does not have to pass
through the added filters. Otherwise, with use of the
two narrowest filters (the FL-250 and CF-125/8), the
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transmitter carrier offset frequency adjustment
would become quite critical, and keying on the
transmitted signal could be too soft.

The Kenwood TS-820, which we have in the lab,
has a noise floor and dynamic range in the ssb mode
that is virtually identical to that of the Drake R-4C.
Both units perform very well on phone; when you
want to dig out a weak CW signal on a quiet band,
however, the R-4C is significantly better. The R-4C’s
gain remains constant when a CW filter is switched
in, but the TS-820's drops off 5 to 6 dB. Even if a
weak received signal is above the noise floor, this
gain reduction increases the agc threshold to the
point where it may become necessary to manually
ride the gain control. The Yaesu FT-101B we tested
had a dynamic range, at any test signal spacing, as
bad as the unmodified R-4C when measured with the
worst-case 2-kHz test method. The bulk of the
problems in the FT-101B were caused by a bipolar
transistor in the noise blanker which was being over-
driven.

A receiver's maximum net gain from the antenna
to the detector can change significantly from band to
band without having much effect on the measured
sensitivity. Two sets with similar signal requirements
for a given signal-to-noise ratio can have vastly dif-
ferent capabilities in handling weak, fluctuating
signals, especially on the 10- and 15-meter bands. As
the net gain falls off, more and more signals will fall
below the agc threshold. The R-4C, for instance,
holds a much more consistent net gain from 80 to 10
meters than the TR-4C. The TS-820 increases the net
gain on 10 meters compared to 20 and 15 by chang-
ing a capacitive tap on the rf amplifier drain. Its gain,
however, is too high on 160 meters, resulting in a
higher susceptibility to overload by broadcast sta-
tions. When connected to a nearly self-resonant
160-meter vertical antenna at our lab in Denver, the
TS-820 grossly overloads with the eighteen local
broadcast stations, developing more than 1 volt
across its antenna input. Without the 20-dB rf at-
tenuator switched in, the 160-meter band is nothing
but a solid mass of S9 + 30 dB IMD products.

The TS-820's front end is not selective enough to
cope with this admittedly unusual receiving situation.
On 1.8 MHz, the preselector attenuates signals that
are 100 kHz off frequency by 18 dB. In comparison,
the R-4C attenuates these same signals by 38 dB. On
3.6 MHz, the TS-820’s front end is down 8 dB at 100
kHz off frequency, the TR-4C by 12 dB, and the R-4C
by 24 dB. When tested on 10 meters, the 500-kHz at-
tenuation is 8 dB on the TS-820, 8 dB on the TR-4C,
and 15 dB on the R-4C.

One way to eliminate the need for a sharp
preselector is to use an up-conversion scheme, with
the first i-f above 40 MHz. The input may only need a



bandpass filter that rejects signals below 1.8 and
above 30 MHz. Then image signals would fall above
80 MHz and be virtually eliminated by the bandpass
filter. The first mixer must have a much greater
signal-handling capability than in present receivers,
however, because it would see all stations between
1.8 and 30 MHz. Two strong local signals, one on 14
and the other on 21 MHz, could produce a 7-MHz
IMD product.

The R-4C and the TS-820 show a 20-kHz test-
signal-spacing dynamic range in the ssb mode of
about 80 dB when tested on 20 meters. At this fre-
quency, the preselectors do not significantly enter in-
to the dynamic range test, since they will not at-
tenuate the test signals more than 1 dB. This is not
the case on 160 meters, especially with the R-4C.
Here, its high-Q front end attenuates the 20-kHz
signals enough to raise the dynamic range by 12 dB.
On the other hand, some receivers have too much
gain on 80 and 160 meters which, even with sharp
preselectors, could yield a dynamic range no better
(or even worse) than on 20 meters.

While the 20-kHz dynamic range of the R-4C im-
proves on the lower frequencies because of its
preselector, the 2-kHz dynamic range measurement
remains quite constant at just under 60 dB. Similarly,
it is consistently above 83 dB with the 600-Hz first i-f
filter that cures its window overload problem. The
TS-820 does not have this window problem since it is
a single-conversion design and has no overloadable
stages between the wide noise blanker filter and its
narrow filter. Any improvement in dynamic range
with increasing frequency separation of the test
signals can only be attributed to its preselector.

A detailed review of the TS-820 in CQ-DL 8 far
more comprehensive than anything published in this
country, showed a 6-dB improvement in dynamic
range as the test signal spacing was increased from 2
to 50 kHz. It is interesting to note that CQ-DL also
feels that a close-in 2-kHz spacing is necessary for
proper evaluation.*

The Atlas 210X, without its noise blanker opera-
tional, has a better than average dynamic range of
about 90 dB, which would be even better if its
double-balanced mixer were properly terminated
above the i-f frequency.2 This could be accomplished
with the use of a diplexer, as described by Wes
Hayward,? or with a power jfet, as related by Ulrich
Rohde.2.3 There is one limitation in the 210X that
cannot be easily remedied, however; its potential
strong-signal handling capabilities cannot be fully
realized due to its noisy conversion oscillator. Since
this oscillator has noise sidebands that are only 65 dB
down 10 kHz on each side of its center frequency, all

*A recent independent measurement by DJ2LR showed the
intercept point of the TS820 to be — 12dBm

the signals passing through the mixer will take on
similar noise sidebands. Consider a strong station
near a desired signal that is weaker in amplitude.
Reciprocal mixing of oscillator noise can cause noise
sidebands to be transferred to the strong nearby sta-
tion and cause interference to the desired signal.
Thus, even if the i-f filter's ultimate rejection is ac-
tually realized in the receiver circuitry, which is
doubtful in practice, this high level of rejection can
be negated by wide-band mixer noise. So while it
takes two strong signals to cause IMD which can in-
terfere with weak signal reception, a noisy oscillator
and one strong signal can cause the same un-
fortunate results.®

The noise blanker in the Atlas 210X also degrades
its dynamic range, diminishing the advantage of the
double-balanced passive mixer. The 210X
transceivers we tested had a dynamic range of
between 73 and 81 dB, depending on the band
selected. When the blanker was turned on, these
numbers dropped by 3 dB.

There is little reason for a noise blanker to include
additional gain stages which can degrade receiver
performance. The TS-820 has only a 4-diode bal-
anced blanker gate in its i-f chain; therefore, it does
not reduce the overload capability or significantly in-
crease the noise floor. Alternately, a balanced mixer
or push-pull i-f stage can be gated for noise blanking;
this requires no additional gain stages in the sig-
nal path.

product detectors

Another area that could use additional work is that
of the product detector. As the name implies, its out-
put should be the product of the two input signals. If

IMD generated at the output of the R-4C second mixer by
two 5 mV signals at the antenna input. The signal spacing
was 2 kHz. The receiver was tuned so that the narrow sec-
ond i-f filter was positioned away from any test signals or
IMD products. Therefore, with no signal reaching the AGC,
the receiver gain is at maximum and the S meter reads S1.
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BFO injection is removed, output should go to zero. If
this is not the case, as in the Heath HW series,
envelope detection is also occurring, which causes
audio distortion. On the other hand, the 6GX6 pro-
duct detector in the Drake R-4, TR-4, and TR-4C,
and the 6BE6 in the Drake 2A and 2B, works very
well.

Other extraneous outputs can occur even if the
detector is acting solely as a product mixer. A detec-
tor should be a double-balanced, or other arrange-
ment, which provides good isolation between input
and output. The two-diode detector in the R-4B and
R-4C is not a double-balanced design and allows the
detected audio to leak back and envelope modulate
the last i-f stage. This resultant signal is detected in
the agc, which then tries to follow it at an audio rate,
especially (but not only) when the faster time con-
stants are in use. This audio output sounds slightly
distorted, and is noticeable on ssb as well as CW. In
addition, BFO injection is marginal, causing addi-
tional distortion on AGC attack.

We decided to replace the product detectors in our
R-4C receivers, but wanted to use a device that was
compatible with the existing drive and impedance
levels. The MC1496L active double-balanced mixer
looked like a good choice, and with minor circuit
changes from the data sheet, was installed in the
receiver. The modulation of the i-f by the detected
audio was eliminated, resulting in cleaner sounding
audio. AGC attack distortion was further reduced.

The MC1496’s main drawback is its high number
of associated components. Eleven 1/4-watt
resistors, nine capacitors, and the IC had to be
squeezed on a 1-3/4 by 1-56/8 inch (4.5x4.1cm) board
which was nestled between the audio output
transformer and the adjacent PC board (see fig. 3).
All R-4C owners, whether they change product
detectors or not, should add a 0.0015 uF capacitor
across R83 in the audio amplifier. This corrects a
phase error in the feedback circuit, and eliminates an
undesirable peak in the audio frequency response
which accentuates harmonic distortion. The Ken-
wood TS-820 and the Atlas 210X both use a double-
balanced diode product detector that works quite
well, and needs considerably fewer parts, but they
are low-impedance devices not easily adapted to
some circuitry.

conclusions

We have discussed several popular receivers and
noted some of their strengths and weaknesses.
Some problems can be corrected in the field, while
others go beyond the scope of a weekend project.
We've also investigated two ways to improve a
receiver’'s susceptibility to overload, so that it can
better handle today’s high-level rf environment:
redistributing the gain and increasing the early-stage
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selectivity with an additional filter. The importance of
having a wide choice of adequate narrow filter selec-
tivity, without leakage, was also mentioned. While
most of our circuit changes have been applied to one
specific popular receiver, the Drake R-4C, the ideas
can be extended to other sets. A method of checking
a receiver’s overload capabilities which requires no
test equipment was also described. Thus receiver
changes can be evaluated as to their effect on
dynamic range.

The real key to how a receiver performs is its net
gain distribution, particularly in relation to the loca-
tion of selectivity determining elements. A receiver
must have a great deal of gain from its antenna to the
speaker to be able to receive weak signals. But if too
much gain is placed ahead of a narrow filter, the
receiver is bound to overioad and generate in-
terference of its own.

How a receiver will perform in real-life situations
can be determined in the lab, but only if it is tested in
a manner that approximates the real world. We feel
that the present 20-kHz signal-spacing method can
be quite misleading, and should be augmented with
our 2-kHz test procedure. If the two readings are
significantly different, then further investigation is
warranted.

As we stated at the beginning of this article,
receivers have improved in many ways, especially
over the past 15 years; at the same time, dynamic
range has diminished. Amateur radio operators
should be demanding excellence in this critical
parameter. Improvements in receiver versatility need
not reduce system performance, as we have so often
observed. Potential problems can be eliminated in
new equipment by state-of-the-art design or by
retrofitting existing receivers. All that will be lost is
some internally-generated rf interference!
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Compare the Atlas 350-XL

with other transceivrs c ..

Above is a chart comparing leading HF Transceivers
that fall in approximately the same price range as
the Atlas 350-XL. The Drake TR4-CW is least ex-
pensive. while the HY-Gain 3750 is the highest.
Rated power input (SSB) and bands covered are
listed in the chart, but below is a discussion on a
number of other interesting comparisons which will
help you choose the right transceiver for your
station.

1. STATE-OF-THE-ART, ALL

SOLID STATE

The first 3 transceivers listed above are all solid
state. The real designs of the future! Having manu-
factured and sold over 12,000 of our little 210x/
215x’s, we can attest to the high performance and
reliability of all solid state design. Tubes for the
driver and P.A., with their tuning circuits and high
voltage power supplies are rapidly becoming obso-
lete. As a result their resale value will be declining.

2.POWER RATING.

The higher power rating on the 350-XL provides
you with a comfortable edge over the others. Run-
ning barefoot you can easily ride over the com-
petition. If you're driving a linear you don’t have to
strain for every bit of drive from the transceiver, It
can loaf along with ease. The 350 watt input rating
is really very conservative. Typical input power runs
upwards of 400 to 450 watts without fiat-topping.
Considerably more than the others.

3. BAND COVERAGE

Not only does the 350-XL cover the 10 through 160
meter bands (including all of 10 meters in four 500
kHz segments), but one of its exclusive features is
that you can install up to 10 auxiliary 500 kHz
ranges anywhere from 2 to 5 MHz, and from 6 to
23 MHz. This gives you great flexibility for MARS
operation and possible future amateur bands. Crys-
tals for Auxiliary Ranges are installed internally. In
addition, the 350-XL provides reception of WWV at
5, 10, and 15 MHz, without having to add any aux-
iliary range crystals.

TYPE ALL SOLID STATE
woort | Sio | e | Fram
Poweh | warrs | 20 | 20
BanDs | 10-160m | 258 | 10-160M

4. DIGITAL FREQUENCY READOUT
On the 350-XL, the optional Digital Dial can be in-
stalled, and you still retain the conventional analog
dial, with the option of switching the digital dial off
it you wish. With the Ten-Tec or Yaesu 301, you
lose the analog dial if you purchase the digital dial
model, making you totally dependent on the digital
dial.

5. FULL BREAK-IN CW
Only two rigs offer this feature; the Atlas 350-XL
and the Ten-Tec | The others are all “semi-break-
in"". And the Atlas includes CW sidetone with pitch
and volume adjustments.

6. NARROW BAND CW FILTER
This is another standard feature in the Atlas, op-
tional on the Ten-Tec , Yaesu, and Kenwood. Ours
is an |.F. filter with 500 Hz bandwidth, and shape
factor of better than 3 to 1.

7. A.F. NOTCH FILTER
This 350-XL standard feature permits nulling out
heterodynes and other interference. The Yaesu, Hy-
Gain and Kenwood include a similar feature.

8.SPEECH COMPRESSION
The standard Atlas ALC system provides up to 20
dB of R.F. compression which increases your talk
power and at the same time reduces “flat-topping”
and splatter. An optional speech processor to pro-
vide up to 20 dB additional A.F. compression will be

. . . and see why i' yr be bu!

*MﬂDElNAMEHICA*********************4
% We're very proud that every Atlas transceiver is made right here in America, (as are the Ten- %

% Tec and Drake). We think the American worker, and our employees in particular, are the most »
talented, industrious people in the world. The quality and versatility of our transceivers are *

* proof of this. e
And by using this American guality workmanship, advanced value engineering in design and

* manufacture, and rigid quality control, the Atlas transceiver is not only competitively priced *

% with the imports, but is actually a better value! *

*******************************
& Merry Christmas and Holiday Greetings from all the gang at Atlas! @
More Details? CHECK — OFF Page 150

oY, -

A EY

available soon for installation in the AC supply. The
Hy-Gain, Kenwood, and Yaesu also provide some
form of speech processing.

9. AUXILIARY VFO

Al of the rigs listed offer an optional second VFO
for spiit frequency operation. But Atlas is the only
one with an Auxiliary VFO that is not an add-on
box. The Atlas Auxiliary VFO plugs right into a
space provided in the upper right hand corner of
the front panel. Although miniature in size it tunes
the same 500 kHz as the primary VFO, and does it
smoothly with coarse and fine controls that have
10:1 planetary drives. Green, yellow, and red LED's
let you know which VFO you have set up for
receiving and transmitting. Very neat, and all
self-contained.

An option to the Model 305 Auxiliary VFO is the
Model 311 crystal oscillator that provides up to 12
crystal controlled channels. It also plugs into the
front panel just like the 305. Vernier controls pro-
vide fine tuning of the crystal frequency.

10. MOBILE/PORTABLE OPERATION
The Atlas, Ten-Tec , and Yaesu, being solid state,
are unique in that they will operate mobile or port-
able directly from a 12-14 volt OC battery. Also, the
solid state rigs are considerably smaller and lighter
weight than the hybrid rigs. The Atlas is unique in
having a very handy plug-in mobile bracket for the
350-XL that makes it a simple matter to plug-in and
go mobile.

11. OTHER 350-XL STANDARD

FEATURES include R.I.T., VDX, Crystal Calibra-
tion, ANL, and Noise Blanker.

Compare the Atlas 350-XL SSB-CW Transceiver
with the others, and we think you'll agrea the Atlas
has everything you'll ever need in a transceiver.
And it's made in America.

And let us not forget to mention Our Customer
Service which is second to none. Just ask the ham
who owns one.

Model 350-XL (less options). . . $995.
Model DD6-XL Digital Dial . . .. $229.
Model 305 Auxiliary VFO . . . .. $155.

IRR.ATLAS

> RADIO INC.

417 Via Del Monte, Oceanside, CA 92054
Phone (714) 433-1983

Special Customer Service Direct Line
(714) 433-9591
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matches any
bandpass filter
to any receiver i-f

Design and construction
of an up/down converter
that will interface

any crystal filter

with any receiver i-f.

A design example
shows how to add

a 125-Hz filter

to the Drake R-4B

Ultimate receiver performance is viewed by most
amateurs as a moving target, with increasing cost
just one factor that keeps the target out of reach.
New inventions and techniques are constantly being
announced by the fast-moving electronics industry;
yesterday’'s dream of an ideal receiver becomes
history long before the final receiver payment is due.
Giant strides in IC technology have made receivers
comfortable and easy to use through the addition of
synthesizers, diode switches, and frequency
counters. However, most real/ receiver performance
improvements, in terms of signal-handling capability

an up/down filter converter —

terference caused by many nearby strong signals.
Then receiver performance specifications such as
third-order intercept point, dynamic range, receiver
desensitization, and mixer overload suddenly come
to mind.

One goal of modern high-frequency receiver
design is to process the desired signal through the
narrowest available filter, with the smallest number
of active components. Maintaining a credible noise
figure, however, tends to legislate against throwing
out all of the active front-end components except the
mixer.* While giant strides have been made in
semiconductor development, filter technology has
been advancing rapidly, too.

This article will discuss the use of available crystal
filters and will show you how to easily add high-
performance filters to receivers without facing the
frustrations of mixer design — frequency conversion,
loss of sensitivity, and degradation of dynamic
range.

filter characteristics

A complete line of filters optimized at the same
center frequency for CW, RTTY, ssb, and a-m, par-
ticularly the i-f in your receiver, is hard to find at a
price you can afford, especially from a single
manufacturer. Many receivers place the ultimate
selectivity (that filter which passes the information
bandwidth, such as a 2.4 kHz ssb filter) in the second
i-f stage, or further down the active component
chain than is desirable.

Frequently a receiver manufacturer does not offer
filters which are optimized for RTTY or CW. If you
find a filter with the desired response characteristics,
chances are that it won’t match the receiver i-f.

If you look to filter manufacturers who specialize in
only crystal filters, you'll find that, within the past
year or two, excellent crystal filters have become
available that will optimize filtering for any mode of
radio communications. The first stumbling block is
the wide variety of filter center frequencies, typically

*Recent developments in solid-state mixer design actually permit
the omission of all active stages prior to the mixer. It is now possi-
ble to abtain a mixer noise figure of 10 dB or less on the high-
frequency bands. This will be sufficient for all but the most de-
manding reception requirements, such as OSCAR 7, Mode A on
10 meters. Editor

and selectivity, are still to be made. The name of the =By Howard Sartori, W6DA, 721 James Drive,
game is picking the weak signal out of the in- Richardson, Texas 75080
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fig. 1. Block diagram of the up/down frequency converter for adding an additional filter to a receiver. Z1 and Z2 represent the
impedance matching networks necessary to interface the mixers and filter.

in the range from 5 to 11 MHz. Rarely does one
manufacturer produce a complete line of filters, op-
timized for the information bandwidth of each of the
operating modes used by amateurs.

Cost has been a major factor in the past, but
crystal filter production techniques have vastly im-
proved and costs have turned downward. To put
cost into perspective, and to consider the effects of
inflation, excellent 8-pole crystal filters, with signal
rejection floors below 100 dB, are now available for
about the same price level as 4- and 6-pole crystal
filters were about 5-10 years ago.

Describing a crystal filter by its shape factor, nor-
mally defined as the ratio of the 6-dB to 60-dB band-
widths, doesn’t tell the whole story. This measure of
squareness is typically 1.7 to 2.2 for a good quality
ssb filter, the slope of the response curve in a simple
filter is determined by the characteristics of the
crystals. For a 2.4 kHz ssb filter with a shape factor of
1.75, for example, the attenuation/A frequency of

fir=fh ~TrF
=5 645MHz

o

TRE =14MN2

_la

1ST MIXER

the fiiter slope would be 54 dB/900 Hz. When nar
rower filters were designed, the bandwidth between
corners was reduced but the slope remained essen
tially the same; a 500 Hz filter had a shape factor
greater than 4.0. In fact, the bandwidth of the slope
itself on one side of the ssb filter was wider than the
60 dB bandwidth of an optimized CW filter!

Eventually new fabrication techniques, such as
mounting all crystals on the same header, permitted
development of high-performance crystal filters. In
some filters the entire passband may move as much
as 2 Hz/ °F, but this is not objectionable when the en-
tire filter shape moves. To further illustrate the
tremendous achievements in crystal filter technology
that have occurred during the past several years,
consider the 125-Hz CW filter now on the market. At
one time, not too many years ago, 125-Hz crystal
filters were a novelty of the laboratory. Today CW
filters with 125-Hz bandwidths and shape factors of
2.5 are available for approximately $125.

fir=t =ty
=5CkHz

~L

2ND MIXER

LocAL

\_J) 0SCILLATOR
e’ 1/ =5.645MHz

RECEIVER _
INPUT Sl
fy =g -t

=2/ 1 MHz
PRE-MIXER
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OSCILLATOR e
fq =25.1 MH2Z
UP-MIXER
VFO
f,= SMHz

L N
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TrL=fio~tr
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FILTER

(r‘O
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fig. 2. Block diagram of the Drake R-4B showing the receiver frequency conversion scheme. The conversion is necessary for the
additional filter inserted between the first and second mixer. This diagram can be used to check for any sideband inversion.
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By using the newer 8-pole crystal filters, receiver
performance can be imoroved in the following ways:

1. Filters are optimized for the information band-
width,

2. Signal-to-noise ratios are improved.

3. Filters placed as close to the front end as possi-
ble improve dynamic range.
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fig. 3. A representative schematic diagram of the Texas In-
struments TL442 doubly balanced mixer IC. Input 1 has an
input impedance of 600 ohms, while input 2 is 50 ohms. The
output can be connected for 600 or 1200 ohms output im-
pedance, depending whether the supply voltage is connec-
ted to +V . or OUTPUTE.

4. Cascading with an existing filter to achieve bet-
ter filter skirt and out-of-band performance.

When you optimize filters, you not only reduce
susceptibililty to interference — you also reduce
listener fatigue. Improved signal-to-noise ratios are
particularly noticeable on the low bands for several
reasons. First, if only an ssb filter is available for CW,
when a 125-Hz bandwidth filter is switched into the
circuit, the bandwidth improvement ratio will be 10
log 2400/125 or 12.8 dB. Even if a 500-Hz CW filter
were available, a 126-Hz filter would improve the
signal-to-noise ratio by 6 dB. In addition, by the very
nature of impulse and static noise, the filter will pre-
vent overloading the following stages; this means
that the signal-handling ability of the receiver has
been improved.

Some receivers have a nominal 2- or 4-pole filter in
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the first i-f, and the final selectivity in the second or
last i-f stage. Obtaining all the needed selectivity at
one i-f is difficult, however, because of signal radia-
tion and leakage (even with the best shielding). By
placing a high-performance crystal filter in the first
i-f, overload of the second mixer can be greatly
reduced. Further, spreading the selectivity over
several stages is an excellent way to improve ultimate
signal rejection.

Since the crystal filter you want to use will prob-
ably not agree with your receiver i-f, to say nothing
of the input and output impedances, a convenient
method is required to interface additional fiiters.
Many receivers have a simple general purpose filter in
the first i-f with an output impedance of 500 to 1000
ohms. This is an ideal place to add an outboard
crystal filter.

Designing a conversion scheme can be a compli-
cated process; consider all the variables. Fig. 1
shows a block diagram of the general approach for
heterodyning the first i-f signal up or down to a high-
performance crystal filter, and then heterodyning
back to the receiver. The first mixer (up converter)
can easily overload; the down-mixer is not nearly as
susceptible to overload. In addition, the local
oscillator can act as a source of spurious radiation for
birdies in the amateur bands. Since only one local
oscillator is generally used for the two mixers, it may
serve as the leakage path for the signal around the
filter. Or, the local oscillator signal could feed
through the down-mixer into the next i-f stage. And
consider the fact that since almost all commercial
crystal filters are in the 5 to 11 MHz frequency range,
the receiver i-f and the crystal filter frequency should
be very close.

Having both the receiver i-f, i, and the filter, fg|,
at nearly the same frequency is probably the leading
cause for abandoning the project. Mixers not only
mix; they can amplify. Therefore, if fi cannot be
filtered out by the LC bandpass filter (BPF) at the
output of the up-mixer, overload may eventually
become a problem because both signals could be
substantially amplified. To make matters worse, the
conversion process usually results in some loss of
desired signal; as much as 30 or 40 dB difference be-
tween the two mixer output signals, fif and fg, is not
uncommon. As a result, the filter signal rejection
floor is greatly diminished. If the two frequencies are
within several hundred kilohertz, the isolation of fg|
by the bandpass filter may be as big a task as
manufacturing the high-performance crystal filter in
the first place.

Finally, the filter must be very carefully matched to
the up-mixer output and the down-mixer input.
These matching networks are shown in fig. 1 as Z1
and Z2.



Selecting a frequency conversion scheme should
be done with care. Fig. 2 shows the first i-f signal,
filter i-f, and local oscillator frequencies. It is well to
consider the particular sideband, too, since sideband
reversal may not be desirable. Fig. 2A shows the
complete receiver conversion scheme, with the
Drake R-4B used as an example. The sideband slope
diagrams show the relative sideband with respect to
the incoming rf signal.

Fig. 2B shows how the up/down filter converter is
integrated into the receiver’s firsti-f. Using the filter's
center frequency, the required local oscillator fre-
quency can be determined from f g=fg *fis. The
Sherwood Engineering CF-125/8% CW filter center
frequency is 5695.0 kHz. Assuming an 800-Hz tone,
the incoming frequency, fj;, would be
5645.0 +0.8 =5645.8 kHz; the local oscillator fre-
quency would be 5695.0+5645.8 = 11340.8 kHz (or
5695.0 — 5645.8 =49.2 kHz). The 11340.8 kHz fre-
quency is, fortunately, not in any amateur band; but
the 49.2-kHz local oscillator signal would fall within
the passband of the receiver’s second i-f! Therefore,
11340.8 kHz will be used as the local-oscillator
frequency.

solving the problems
The close proximity of the receiver’s first i-f and
the crystal filter frequencies was the toughest prob-

*Sherwood Engineering, 1268 South Ogden Street, Denver,
Colorado 80210.
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fig. 4. The capacitive tap-down network is used to match
the up-mixer to the crystal filter. It can also be used to
match a high-impedance first i-f stage to the 600-ohm input
of the TL442 mixer IC.

lem to solve. Convenience and easy-to-do were
words which guided.this design project for more than
six months. Building the LC filter at the output of the
up-mixer, shown in fig. 1, however, was anything
but easy. Combining it with the impedance matching
network, Z1, was complicated and certainly not
repeatable without diligent tuning. Doubly balanced
mixers were considered, but many of them required
large numbers of external components and even null
adjustments.

Finally, a doubly balanced mixer IC was found that
provides internal preset nulls in excess of 30 dB, for
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fig. 5. Schematic diagram of the up/down converter. All resistors are % watt, 10 per cent. The TL442 pin-out is shown for the
dual in-line package. The active devices can be obtained from Texas Instruments Supply, 6000 Dentron Drive, Dallas, Texas

75235.
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both the input and the local oscillator signal. Fig. 3
shows a diagram of the Texas Instruments T1442
(old designation SN76514). This circuit was designed
specifically for radio receiver applications. Its
features include

1. Flat frequency response to 100 MHz; with tun-
ing usable to 300 MHz, Cj=3-5pF; C,=10pF

2. 50 and 600 ohms input impedances and
600/ 1200-output impedance

3. Factory-tuned null adjustments for both signal
and local oscillator

4. Single- or double-ended voltage source

5. Differential amplifier with large signal-handling
capability

6. Low-level local oscillator requirement
7. Noise figure of approximately 6 dB
8. Typical conversion gain of 14 dB

In the TL442 |C, uhf transistor chips are matched
and the resistors are etch-trimmed in the manufac-
turing process to achieve balance. The IC actually
consists of two cross-coupled differential amplifiers
whose emitters are driven by a third differential
amplifier. A constant-current source is connected to
the third differential amplifier emitter. This device
works best with 250 mV local-oscillator injection, and
performs without significant overloading, up to
about 300 mV of rf signal. Hence, the signal-handling
characteristics of the TL442 are as good as or better
than most vacuum-tube converters in current
receiver designs.

An excellent description of the TL442 is also
available from Texas Instruments.! Cost of the
doubly balanced mixer is $2.40, an excellent trade-off
when you consider that no external components are
required. With more than 30 dB separation between
the desired fi| signal and the nearby f;s signal, the re-
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mainder of the high-performance crystal filter con-
verter design is downhill.

Impedance matching, or the lack of it, is a big
benefit of using the TL442. The fixed 600/1200-ohm
output required no LC network, and only the most
simple matching circuit to match the 50-ohm crystal
filter. Going from the filter to the down-mixer does
not require matching when using the 50-ohm input of
the mixer! With isolation between the local oscillator
and the output port of more than 30 dB, the locai
oscillator signal will have only minimal impact upon
the receiver, and will provide more than 60-dB pro-
tection against signal leakage across the filter.

The gain/loss in the conversion process is also
worth planning. The Sherwood CF-125/8 filter has a
typical loss of 9 dB (maximum 11 dB). Another factor
is the bandwidth reduction loss from 2.4 kHz to 125
Hz, which was shown to be about 13 dB. | like
background noise to remain constant rather than to
keep the signal strength constant when switching
between the two filters; the noise floor is always a
ready reference and a 13 dB drop in the noise floor is
a noticeable deadening of the receiver! If the TL442 is
connected for a 1200-chm output impedance, about
three S-units of excess gain can be provided to
slightly more than account for loss of background
noise due to bandwidth reduction.

Designing the matching network, from the
TL442's 1200-ohm output impedance to the
CF-125/8 crystal filter's 50-ohm input impedance, is
based upon the capacitive tap-down network shown
in fig. 4. The IC output impedance is 1200 ohms in
parallel with 10 pF of source capacitance. L1 is used
to resonate this 10 pF and the series connected tap-
down capacitors, C1 and C2. Fig. 4 shows the rela-
tionships between the network components and the
termination parameters. As discussed before, one of
the advantages of the TL442 is that the crystal filter
will directly match the 50-ohm input of the second
TL442 mixer.

+12v

INPUT

RII —ch
470T T.owr 0

fig. 6. The 1:1 line isolation amplifier is shown in A, while the amplifier with the variable ratio is shown in B. This design is capa-

ble of handling large signals with low cross-modulation.
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All that's needed to complete the converter are
three semiconductor devices and one tuned circuit.
Fig. b shows the schematic. Both mixer ICs are con-
figured in the same manner. Rf ground potentials are
carefully bypassed with monolithic capacitors using
short leads. The TL442 outputs are single ended, and
the impedance is raised to about 1200 ohms by ap-
plying the supply voltage to pin 13. The constant-
current source resistor network derives its voltage
from the 3k resistor connected from pin 12 to pin 4;
an additional 4.7k resistor is connected to pin 4 to in-
crease gain. At the signal input, the 600-ohm input

0 r -
e
ek
o b

~20 b
-30

-40 b

FILTER ATTENUATION (d8)

-60 J 1 (| L 1 |
-150Hz -100Hz —-50Hz fo +50Hz +100Hz +I50Hz +200Hz
CENTER FREQUENCY 5695kHz

fig. 7. Frequency response of the Sherwood Engineering
CF-125/8 crystal filter.

{pin 11) is used for the receiver first i-f signal because
matching to 600 ohms is convenient.

The local oscillator was carefully designed to pro-
vide as much decoupling from the supply voltage as
possible and also to provide a very low output im-
pedance. A T-pad attenuator between the two mix-
ers further decreases the possibility of signal leakage
from the signal input through the input mixer,
oscillator, and through the output mixer.

The capacitive tap-down network from the up-
mixer, U1, to the crystal filter, FL1, is composed of
L1, C6, and C5. Depending upon the Q of L1, and
any other filter impedance, C5 and C6 can be ad-
justed to give the proper ratio for a good filter match.
This occurs at or near maximum signal strength
without objectionable ripple in the passband or out-
of-band ripples.

Retune L1 each time C5 or C6 are changed; the ad-
justment is straightforward and noncritical. C15 pro-
vides a fine-tuning adjustment for the crystal.

line amplifiers

When the output impedance of the receiver’s first
i-f is greater than one or two thousand ohms, a
matching circuit will be required. Again, the

capacitance tap-down network will work well for
ratios of 24:1 or more. Further, there is sufficient gain
in the TL442 IC mixers to recover a few dB of circuit
loss. When excessive loss is encountered, a line
amplifier (fig. 6} will help recover gain, or match ex-
tremely high-impedance circuits to low-impedance
circuits. This circuit features several S-units of gain
while exhibiting very large signal-handling
capabilities with fow cross-modulation distortion.
The output impedance is 1200 ohms, untuned, and
should be easy to match to the second-mixer circuit
in any receiver,

construction

The whole system was built on a double-sided
printed circuit board that fits over the pins on the
CF-125/8 crystal filter. The filter is securely grounded
to the back plane of the printed-circuit board to
reduce signal leakage around the filter. A piece of
double-stick Scotch mounting tape was used to at-
tach the entire up/down crystal filter converter
assembly to an unused panel inside the receiver. One
word of caution: always place a metal shield between
the input wafer and the output wafer of the crystal
filter switch to minimize signal leakage.

results

True single-signal reception with the CF-125/8
crystal filter in tandem with an ssb filter is most grati-
fying. Fig. 7 shows the frequency response of the
CF-125/8 crystal filter by itself. Other crystal filters
give equally impressive results. My R4-B receiver is
equipped with a 1:1 line amplifier which drives the
Drake ssb filters from the 2-crystal filter in the first i-f
stage. The output from the ssb filter drives the line
driver {adjusted to make up the 6 dB filter loss) and
then the second mixer. The up/down crystal filter
converter is switched in between the ssb filter and
the second line amplifier. The tandem combination
of filters does not ring, and 40 word-per-minute CW
copy is possible. The noise and static effects that
were so bothersome when a 125-Hz audio filter
(shape factor 3) was used are now annoyances of the
past.

If you are lucky enough to find crystal filters that
are on the same frequency as your receiver's first i-f,
all that is needed is a line isolation amplifier to buffer
the filter, a matching network, and a line amplifier to
make up the gain of the return signal.

reference

1. Balanced Mixer Application Note, Section 6.6 SN76514/T1442,
Linear Circuits Application Department, Mail Station 964, Dallas,
Texas 75222.

ham radio

december 1977 25



how to select

for different
digital designs

The popular TTL family

of digital ICs

is widely used

in amateur applications,
but low-power, high-speed,
and Schottky TTL

have been largely neglected —
here’s how to select
the best TTL sub-series
for your own designs

Through the years, as the 7400 series of ICs has
become the mainstay of TTL logic designers, more
and more devices have been added to the family.
In the last few years, both Fairchild Semiconductor
and Texas Instruments have increased their com-
mitment to the market by introducing expanded
lines of high speed, low power, and Schottky-
clamped devices. At the same time, extensive use of
foreign production facilities has allowed a 50 per
cent drop in prices, which distributors are now begin-
ning to pass along to the consumer. Where does that
leave you when you decide to build that new
keyer or frequency counter? Consider the popular
7400 quadruple 2-input NAND gate, for example.
There are five versions: the 7400, 74H00, 74L00,
74LS00, and 74S00. Which version is best suited for
your purposes? What advantages does one version
have over another?
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TTL sub-series ICs

Actually, each 7400 sub-series (H, L, LS, and S)
has clear cut strengths and weaknesses which make
the choice a lot easier than it may appear. The two
major differences between each sub-series are speed
(maximum operating frequency} and power con-
sumption. In general, to gain speed, power con-
sumption must be increased. This speed-power
trade-off would probably settle the matter because
you would pick the lowest power version that meets
the required speed and stop right there, but a third
factor comes into play: cost. To either increase
speed or decrease power, the cost at least doubles
over that of the standard (and the least expensive)
version. A good rule of thumb is to use these special
devices only when the standard 7400-series chips
can’t do the job.

performance comparison

Let's go back to the 7400 quad 2-input NAND
gate and look at the differences between each ver-
sion and set down some general characteristics for
each sub-series.

The 7400 typically operates from dc to 35 MHz, as
will the remainder of the 7400 series. This is a
typical specification and does not hold true in devices
of higher complexity such as the Texas Instruments
SN74144, which contains a BCD counter, a four-bit
latch, and a BCD to seven-segment decoder-driver.
The SN74144 is intended to be a one-chip replace-
ment for the popular SN7490A counter, SN7475
latch, and SN7447 decoder-driver combination. Be-
cause of the high component density in the SN74144
(an equivalent of 86 gates on one chip), however, the
typical counting frequency only extends to 18 MHz.
Some of the earlier devices were equally slow. There
was a time, not too long ago, when it was sometimes
necessary to go through a handful of 7490 counters
before you could find one that would work to 30
MHz. Therefore, it's wise to buy only devices with
current date codes, unless the application isn't criti-
cal. Problems shouldn’t pop up with any major
suppliers, like those who advertise in ham radio,
because the turnover is too high for 1973 chips to be
still floating around in the open market.

Digressing a moment, the date code is a three- or
four-digit number standardized by the EIA (Electronic

By lan MacFarlane, WA1SNG, 102 Columbus
Avenue, Greenfield, Massachusetts 01301



Industries Association). It is stamped on every inte-
grated circuit, usually, but not always, after in-
spection. Contrary to what you might think, you can
get an untested IC with all the same markings as a
first-rate unit. If the number has four digits, the first
two represent the year of manufacture, such as 75,
and the next two stand for the calendar week, such
as 38, which would mean the thirty-eighth week of
1975 (the third week in September). If the number
has three digits, the first is the year of manufacture
(in the example above, the year would be cropped to
5), and the last two digits refer to the calendar week.

The typical low power 74L00 version will operate
to 3 MHz, making it somewhat slower than the
CMOS family. Every other sub-series is faster than
the original type. Below is a list in terms of typical
speed:

74L 3 MHz
74LS 45 MHz
74H 50 MHz
74S 125 MHz

These figures represent the highest typical clock
rate for flip-flops. Once again, remember that each
device must be considered on a one-by-one basis
where speed is concerned, with the higher-density
units having lower maximum frequencies than their
less complicated brothers.

Power consumption is often compared using the
power dissipation per gate for each series. This in-
formation is given in table 1, along with all other
comparative figures, but in this case it is based on
the average supply current, per gate, assuming a 50

the SN7490A, SN74L90 combination, and 13.15
for the SN7473, SN74L73 flip-flop pair. The average
supply current values for the remainder of the de-
vices are: 4.5 mA for the 74H00, 0.4 mA for the
74LS00, and 3.75 mA for the 74S00. Thus, if the
7400 is used to establish the standard unit of power
consumption (2 mA = 1 unit}, then the relative stand-
ingsare0.1,0.2, 1.9, and 2.3 for the L, LS, S, and H
sub-series, respectively.

selecting a sub-series

There are three variables that must be considered
when choosing the proper series: price, speed, and
power. In general, the first and deciding requirement
is that the chip will work up to the desired frequency.
It is possible to approach the choice from a power
consumption standpoint, but if power conservation
is critical, it would be a good idea to see what can be
done with a very low power series like the RCA
CD4000 COS/MOS family. On a cost-effective basis
the low-power 74L00 series is not as good as the
COS/MOS family, which has a much lower power-
cost product; COS/MOS will also work at higher
frequencies (6 MHz for counters, 10 MHz for gates
and flip-flops).

This brings us to the method for selecting the
best sub-series once the speed requirements have
been fulfiled: the power-cost product. Since both
cost and power are to be minimized, it is easier to
multiply the two figures together and deal with one
variable instead of two. The lower the power-cost
product, the more performance you get for your

table 1. Comparison of the various TTL sub-series showing clock, rate, power dissipation, propagation delay, relative cost, and

power-cost product

maximum power
flip-flop dissipation

series clock rate per gate
74L00 3MHz 1 mW
7400 35 MHz 10 MW
740500 45 MHz 2mwW
74H00 50 MHz 22 mW
74500 125 MHz 19 mW

per cent duty cycle. The average supply current data
is readily available for individual devices, whereas
power dissipation is generalized for all gates in the
series. The difference in consumption will hold true,
when comparing more complicated devices, so long
as it is treated as an approximate ratio. In other
words, if the average supply current for one gate of
a 7400 is 2 mA, and the average supply current, per
gate, of a 74L00 is 0.2 mA, then it is fair to say that
any standard 7400 series device will require approxi-
mately ten times the amount of power than an L-
series unit does. |n practice, the actual ratio may be
more or less.

To take several cases, the power ratio is 7.25 for

average
gate cost increase
propagation over standard power-cost
delay time series product

33 ns 3.1 0.62

10 ns 1.0 2.00
9.5 ns 1.4 0.57

6 ns 1.9 8.49

3 ns 3.4 13.07

money. In practice, the product is calculated by
multiplying the average current per gate (in mA) for
the series, by the average increase in price of the
series over that of the standard 7400 series (given as
a multiple, such as 3.1 times cost). Data is provided
in table 1. This is a method for standardizing the se-
lection process, or a mathematical replacement for
common sense.

As an example of how to use the chart, suppose
you are planning to built a 10-MHz frequency stand-
ard. The 10-MHz specification puts everything in the
running except the L series. If cost effectiveness is
the object, a look at the lowest power-cost product
reveals that the LS series is your best bet. Sheer
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low cost, providing that a husky power supply is
available, would be provided by a switch to the
standard series. Not all device selections are that
simple.

Let’s assume you are designing a frequency coun-
ter. The goal is to build a model capable of counting
to the highest frequency and requiring the least
possible power, and using only the TTL series {no
CMOS or ECL integrated circuits); price is no object.
In case the design goal will not be met by using only
one 7400 sub-series, the lowest power version having
the necessary speed will be selected. Excess
speed margins, when not needed, will be sacrificed
for power conservation. Starting with the 10 MHz os-
cillator, choose a 7400. The 74L.S00 and other sub-
series chips have a reputation for not performing
well in oscillator service. A key to this problem is the
different biasing requirements for each sub-series.
It is impossible to just simply remove a 7400 from an
oscillator circuit and plug in a 74LS00 without
changing external resistor values. There are many
proven oscillator circuits based on the 7400, but
little published information about biasing for oscilla-
tor service, so sticking to the well trodden path will
assure success.

The first divider must be able to toggle up to 10

build a higher current power supply than to purchase
twenty-five special ICs at three times the cost of
their standard TTL equivalents.

TTL sub-series compatibility

One of the original design objectives for the dif-
ferent TTL sub-series was compatibility. All have the
same maximum supply voltage rating of 7 volts,
except for the L series, which is 8 volts. This gives
plenty of leeway above the typical 5.0 V supply vol-
tage, which is common to all sub-series. Operating
temperature range extends from 0 to 70°C (32 to
158°F}). The maximum input voltage for the L series
is 7 volts, with 5.5 volts as the limit for all others.
Because of these similarities, mixing devices from
different sub-series will produce no problems so
long as fan-out limits are observed.

Fan-out (the number of inputs a single output
can drive) is figured only on the basis of outputs
driving inputs from the same sub-series. The stand-
ard fan-out is 10 loads, except for the L and LS
series, where it is 20. Mixing of devices is permitted
as long as the output can source {provide) or sink
(absorb) the total current to or from all inputs.

The high- and low-state input requirements are
shown in table 2 along with output sink capabilities.

table 2. Input and output data for the various TTL sub-series. Note that the L series had two different standard inputs; assume
highest input current when calculating output requirements. Negative signs represent current flow out of terminal

input current

series (high state) (low state)
74L00 10/20 pA -0.18/ 0.8 mA
7400 40 pA -1.6mA
741.S00 20 pA -0.4mA
74H00 50 uA —2.0mA
74500 50 pA 2.0mA

MHz; a 74LS90 will require the lowest power. All re-
maining dividers operate at 1 MHz or below, making
the 74L.90 the best bet. The counter control circuitry,
which generates the count enable, strobe, and reset
pulses functions at a very low rate, since most coun-
ters can make no more than 10,000 counts per se-
cond, so L-series devices can be used. The gate
must pass the highest counted frequency, as must
the first decade counter, and this application calls for
Schottky ICs such as a 74S00 for the gate, and a
745196 for the first counter. The second decade
counter must be LS to count up to 12.5 MHz, but the
remaining counters may be L versions. Latches and
decoder drivers can also be chosen from the L series.

It is important to note that no standard series
TTL logic was used in this circuit. Only when perfor-
mance can be sacrificed in favor of price is standard
TTL a wise choice. Price is almost always important,
which explains my rule of thumb which suggests
that the standard series be used exclusively, except
when it just won't do the job. It's less expensive to
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input current

maximum output
source current

maximum output
sink current

3.6mA ~200 pA
16 mA —400 yA
8 mA ~400 pA
20 mA 500 pA
20 mA ~1000 A

From these figures it's easy to check to see whether
a particular output can handle its loads. Just add up
the low-state currents for all loads (inputs), and then
check that the totals fall within the maximum sink
limit for the output. The negative values of input cur-
rent represent a flow out of the terminal, back into
the output. If the output can sink the required cur-
rent, it will always be able to source enough current
for the loads.

conclusion

While the use of standard and LS series TTL ICs
has certainly caught on for amateur projects, the H,
L, and S series have been largely neglected. As so
often happens with new products, this is due more
to insufficient information than it is to a lack of ap-
plications. It is hoped that this article has provided
enough information to generate more interest in
using the various TTL sub-series ICs in future
designs.

ham radio
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500-watt
regulated power supply

With solid-state devices making advances in the

vhf and uhf spectrum, more powerful transmitters

are made available to radio amateurs. Solid-state

transmitters and linear amplifiers in the 150-200-watt

range are not uncommon. Although most of the

equipment is made to operate in automobiles using

car batteries, many amateurs want to operate their

higher-power solid-state devices in their homes. But

here the power supplies become a problem, unless of

course, you wish to purchase an auto battery and a

. battery charger as accessories for the modern equip-
IntrOdUC|ng ment. Even then, the battery has a finite life, and the
sulphuric acid in the battery is hazardous inside living

Dragon One — J  quarers
a power source the dragon one supply

This article describes a power supply system that

W|th bUilt‘in Safety features delivers a whopping 500 watts of clean, regulated

power. The regulation is better than 1 per cent from

no load to full load, with a ripple voltage of less than
for your 10 mV peak-to-peak. Safety features such as current
. . limiting, overvoltage shutdown, and short-circuit
h |9 h'power eqU |pme nt protection are all built in. Optimum regulator efficien-
cy is approximately 65 per cent at an output of 450
watts.

Fig. 1 shows the regulated-power supply sche-
matic. Transformer T1 steps down the line voltage to
22 volts, which is rectified by full-wave bridge rec-
tifier CR1. Filtering is by C1, which is a computer-
grade electrolytic capacitor having a capacitance of
18,000 uF. R1 discharges C1 after the power supply is

turned off.
Regulation is provided by U1, the popular 723
regulator IC. The 12-15-volt voltage adjustment is by
R4. Cb ensures oscillation-free operation of regulator

By C. C. Lo, WAGBPEC, 5414 Barrett Avenue,
El Cerrito, California 94530
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723. U1 output drives Q2, an MJE3055, which in
turn, drives Q3-Q6, 2N3055s. Current sensing is by
R16, a special 15-milliohm resistor. The two output
terminals are isolated from chassis ground. Ground-
ing is achieved by connecting the positive or negative
output terminal to the ground terminal with a jumper.
A light-emitting diode indicates the presence of dc
output voltage. R3, R4, and R5 make up the output
voltage sensing divider; the voltage control signal is
connected to U1 inverting input.

To protect the power supply from burning itself up
in case of excessive load current, the short-circuit
shutoff is done in conjunction with the current
limiting provided by the regulator through R16. As
load current exceeds 35 amps, the output voltage
starts to drop. When the voltage drops below 8 volts,
Q1 turns off and SCR1 turns on, pulling the
regulator noninverting input close to ground poten-
tial, thus turning off the output power. This condi-
tion remains until the power supply is turned off and
SCR1 unlatches.

Overvoltage shutdown is designed into the system
to protect your expensive transceivers and linear
amplifiers. If anything should happen to the regulator
or any of the series transistors, chances are one of
these devices will short out, putting the full voltage
across C1 at the output. This could be disastrous to
transceivers and amplifiers. Relay K1, together with
CR2 and SCR2 ensure that this will not happen, even
if all the pass transistors and regulator are shorted.
As the voltage exceeds 16 volts, CR2 starts to con-
duct, supplying gate current to SCR2, which turns
on and activates K1. In doing so, the main dc sup-
ply is cut off and will remain off for as long as the
power is on and the defect has not been corrected.
This special feature is valuable and its additional cost
is well justified, although the overvoltage shutdown
feature may never be needed in the lifetime of the
power supply.

construction

All components are packaged in a 7 x 8 x 10-inch
(178x203x254mm) steel chassis box. Three heatsinks
are used (photo).

All components shown inside the dotted line in the
schematic diagram are mounted on the printed cir-
cuit board. Since this circuit is a high-current power
source, no. 12 (2.1mm) wire should be used for all
high-current paths. However, no. 16 (1.3mm) wire
can be used for interconnections from the two relay
contacts, which are wired in parallel to the individual
transistor collector and from the individual emitter to
point L or R16. R19 and C6 are mounted behind the
output terminal block. Holes are punched on the top
and bottom panels for ventilation purpose.
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Output voltage can be adjusted between 12-15
volts dc. Load current is rated at 35 amps intermit-
tent, and 22 amps continuous duty. For prolonged
operation at high current and low output voltage
(below 13 volts), a small external fan is recommend-
ed for cooling the heat sinks. However, the power
supply can deliver 22 amps continously without
forced-air cooling if ambient temperature is below
77°F (25°C). The temperature of the pass bank tran-

Underchassis view of the power supply. Three heatsinks
are used. The heatsink mounted on the rear of the chassis
box is isolated from chassis ground. The four 2N30565s (Q3
- Q6) are mounted directly on the heatsink. The heatsink on
the right-hand side is for bridge rectifier CR1. the other
heatsink is for Q2. Heatsink compound was used for
mounting Q2 - Q6.

sistor under this condition stabilizes at around 221°F
(105°C). With a 25-30 cfm (7 x 105-8 x 105
cm3/minute) fan blowing at the rectifier and the tran-
sistor heatsinks, the transistor heatsink temperature
stabilizes at 122°F (50°C) with 30 amps continuous
load current operation for one hour. Regulation is
below 1 per cent from no load to full load (35
amps). The taps on transformer T1 are for optimum
efficiency operation. It's obvious that if the line
voltage is high, the unregulated dc voltage will also
be high, making the voltage drop across the pass
bank transistor high. That means higher power
dissipation and lower system efficiency. Hence, if the
input line voltage is connected to the proper tap, an
optimum system efficiency is achieved.
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HEATHKIT: The name in Amateur
radio...and now computers!

SB-104A Amateur Transceiver

The world-famous SB-104 with significant improve-
ments. We've increased the sensitivity to 0.5 pV on
all bands and included a fully assembled and tested
receiver front end circuit board for reduced assem-
bly time. The optional 400 Hz filter is independently
selectable for CW operation. We've maintained the
features that made it famous too — totally broad-
banded, all solid-state, digital frequency readout and
more. Make the SB-104A the “heart” of your station.

Only $669.95

HW-2036 2-Meter Mobile Transceiver

Our value-standard 2-meter rig offers true digital fre-
quency synthesis in 5 kHz steps and a built-in tone
encoder to access most repeaters! Also features
built-in simplex, + and — 600 kHz offsets, and an aux.
position that lets you add your own crystal for any
other offset crystal you may want. The HW-2036 has
0.5 .V receiver sensitivity and a transmitter that can
operate into an infinite VSWR without damage! Come
on up to 2-meters with one of the best mobile rigs

you can get.
Only $269.95

=
HEATHKIT CATALOG
Nearly 400 kits for you to
build! Whatever your inter-
est—hi-fi, television, auto-
motive, marine, home ap-

pliances, test gear—it's all
in our big new catalog.
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Send Today!p»
Prices are mail order net F.0.B. Benton Harbor, Michigan.
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Kit
H11 $375
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Ki
$350
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Video
Terminal
Kit

$530

I\@ The personal \

computer products you've
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Total computing systems
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tional and business appli-
cations. Powerful, com-
prehensive software to get
you up and running fast.
Unequalled documenta-
tion and product support services coupled with low
Heath prices make the difference.

W Self-Instruction Course

in Microprocessor Operation and
Application

Another addition to Heath's
famous Continuing Educa-
tion Series. Learn microproc-
essor operation, interfacing
and programming. Hardware
and software experiments let
you get hands-on experience
using the ET-3400 Micro-
processor Trainer.
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LA36
DEC
Writer 11
Keyboard Printer
Terminal at Heath's
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$1495 Assembled
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Gamber-Johnson
Deluxe slide mount
$17.88

e Solid snap in design

e Attaches to radio

mtg bkt (or directly

to radio)

Four molex pins for

power and external

speaker

* BNC RF slide
connector

* pigtail UHF
(S0O-239)
connections to
radio and antenna

e designed for
commercial use
thru 1000 MHs

the latest gear

GamseR-adO-MNSaN

Gamber-Johnson
Console floor mount
$31.50

e utilizes deluxe slide
mount

e built in speaker

® mount attaches
securely to floor

extra slide mount

base $8.40
stationary half of deluxe
slidemount allows use of
radio in second car or
location

for the VHF enthusiast

WEesTCOm

Westcom

VHF Amplifiers

Node Band Emission Pin P out Price
2M  3x30 144MHz FM 1-4 30 72.95
2M 3x30L 144MH:; CW-FM-SSHAM 1 - 4 an 8295
2M 10x40 144MHz FM 210 40 17.95
2M 15x80 144MHz FM 5-15 B0 129.95

2M 15xB0L  144MHz CW-FM-SS5BAM 5 - 15 80 139.95

Ruggedized DC
Power Supplies
Ideal for VHF Transceivers
and Amplifiers

e 105-125 VAC, 5060 Hz
Fold back current limiting
13.8 VDC +.05V
UL listed & computer grade components
One year warranty
* 5 mV peak-peak max ripple

" Regency

Frequency Register Search Indicator Scan or Search

N \ B
————— e [ —
——————— S mw T T T
-n,_— Al i "~ a 5 6

g 788 imetiie

[« o« (XXX XXX En g
A 7 Y
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7
Program Panel Channel Panel 16 Scanning L.E.D.'s

Regency Digitally Programmable Scanner
with Keyboard Entry special $299

Model ACT-T-16K Selectivity
7 KHz imin.) @ 6 DB

Frequency Range: + 15 KHz (max.) @ 60 DB

Lo VHF 30- 50MHz  Squelch: (threshold)
Hi VHF . 146-174 MHz Lo VHF 04pV
UHF . 440-512 MHz Hi VHF 05uV
UHF coo. 06w V

Sensitivity: :

(20 DB quieting) Search Scan Range:{max)
LoVHF ....... 0.5V Lo VHF 4000 channels
Hi VHF ....... 06 pV Hi VHF 5600 channels

UHF....... 0.7 p V UHF 5760 channels

Astron RS-6A $49.95
4.5 ADC Continuous

6.0 ADC Intermittant
Recommended for up to
30 W amp's & xcvrs

Astron RS-10A $74.95
8 ADC Continuous

10 ADC Intermittant

Recommended for up to

70 W amp's

lorsen
Electronics

Astron RS-20A $89.95
16 ADC Continuous

20 ADC Intermittant
Recommended for up to
120 W amp's

Astron RS-35A $129.95
25 ADC Continuous

35 ADC Intermittant
Recommended for up to

180 W amp's

Larsen mobile antennas
% wave, 3dB gain, 200 W rating

LM-150-K 2M roof mount $30.20
LM-150 w/magnetic mount $38.45
LM-150 witrunk lid mount $37.90

for Motorola NMO type mount add $5.25
220 MHz and 450 MHz available at same price

Master Charge & B of A
We ship prepaid in USA

10 day money back guarantee
full satisfaction guaranteed

Calif. residents add 6% tax  faetory warranty on all items

Check with order or COD

WESTCOM

COMMUNICATIONS DIVISION
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voice-operated gate

to replace
voice-operated relays
for

carbon microphones

Presenting a circuit
using four ICs
plus a couple

of transistors and diodes
to replace the old
voice-operated relays

in ssb transceivers

VOR is an acronym for what is often called the
“’voice-operated-relay’’ or ‘‘squawk-to-talk’’ circuit,
as used in many modern ssb and fm transceivers.
““Voice-operated-relay’’ was an adequate description
when tubes and relay circuitry were used, but it's
rather unusual to find such relays in today’s all-solid-
state designs. And so now we have the Voice
Operated Gate, or VOG.

The VOG described here used four ICs plus a
couple of transistors and diodes to accomplish pre-
amplification, bandpass filtering, and audio gating. A
logic output also comes out of the VOG (choice of 1
or 0 for gate-on), to serve as a turn-on signal for
other sections of the system being voice controlled.

Incorporated in the VOG is a lowpass and highpass
filter pair providing the equivalent of a 300-3000 Hz
bandpass filter with 40 dB per decade rolioff at each
edge. These filters are of the active type, built around
operational amplifiers. Only the audio passing
through the filters can actuate the gate (and thereby
pass through the VOG); this helps to discriminate
against ambient noise.

VOG circuit

A diagram of the VOG is shown in fig. 1. The first
section is a microphone preamp with an fet constant-
current source for a carbon microphone. The carbon
microphone is a variable resistance, so the injection
of a constant-current into it causes the voltage
across it to be representative of the variations in
resistance of the microphone. The op amp that forms

By Hank Olson, W6GXN, P.O. Box 339, Menlo
Park, California 94025
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CONSTANT
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LOGIC
INVERTER
SCHMIDT
TRIGGER AVERAGER

fig. 1. Voice-operated-gate (VOG) circuit block diagram. The
circuit is a replacement for the old voice-operated relay
systems prevalent in many modern ssb and fm transceivers.

CARBON —
MIKE '

+15v

the microphone preamp has a voltage gain of 100,
which provides a voltage output of about 3 volts rms
for usual carbon microphones during average close-
talking use.

Following the microphone preamp is the highpass
active filter followed by the lowpass active filter,
each consisting of one section of the same quad op
amp (U1) that's used as the preamp (see fig. 2). The
last section of U1 is used as an active diode detector
CR1, CR2, in which the op amp /inearizes the detec-
tor. The diode detector is arranged to furnish the
negative polarity of rectified audio.

The rectified audio from CR1, CR2 is then aver-
aged by U2. Since the averager (U2) is also an in-
verter, the negative rectified audio is inverted and
averaged to become a smoothed, long, positive
pulse of the duration of the audio burst originally
delivered by the microphone. This positive pulse is
processed by U3, a Schmitt trigger, which sharpens
the pulse leading and trailing edges and makes it

25k

51k

ol
A 14
\
022 39000F
H(j 1K
MP?I’OZ 10k 10K Sk ol ol
] I 6 100 a
3 | 4 L 10
ut 0I5 ]} Szax ut
2 5 4 9
7| o022 Vecd
=,
LEVEL -15v .
ApwusT 3% HNoTE -
n Ut RC4i36 OC
Uz LM301A
g U3 LM3UN
=< 10
0.22
14
AN +H5V
5.k
10K 31K 5
14 148,01
10K
2N3643
02
56,0213 ua 2,39.0
CD4OIGAE
7 vV
100K
100k
Ik VWA
77
10 S o022
GATED
AuDI0
J T
)7 A +(5V r 4L

ADJUST

THRESHOLD

fig. 2. Schematic showing the carbon microphone preamp, bandpass filter, and voice-operated gate (VOG). Note that U1 is the
equivalent of four uA741 op amps and could be replaced by four such ICs.
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CMOS-logic compatible. The Schmitt trigger also in-
verts the pulse and adds an effect called hysteresis.
That is, U3 output (pin 7) will go from 1 to 0 at an in-
put level (set by the threshold-adjust pot) of say, 2
volts. U3 output will not return from 0 to 1 until the
input voltage has dropped substantially below 2
volts. This hysteresis action prevents noise on the
audio and minor voice level wavering from causing a
chopping effect.

After the Schmitt trigger comes Q2, a simple tran-
sistor inverter, which inverts the audio-derived pulse
to provide the proper polarity to turn on analog gate
U4 when an audio signal is present. The inverter out-
put and the Schmitt trigger output provide both 0 to
1 and 1 to 0 logic-level outputs, which can be used to
actuate the turn-on function of the transmitter. Both
polarities are handy, because this unit may be used
with a number of transmitter designs.

The analog gate, U4, is a member of the RCA
CD4000 cMOS logic family, which makes it much
less expensive than some of the hybrid analog gates
on the market. U4 consists of four analog gates.
Since we need only one, all four sections have been
wired in parallel. The CD4016 doesn't tolerate very
large ac voltages without distortion, so the (filtered)
audio input is attenuated at a ratio of 3:1 by a voltage
divider at the analog input.

adjustment and testing

Setup of the VOG is simple. Connect it to a carbon
microphone and a +15-volt supply. Connect a scope
or ac VTVM to U1 pin 3 of U1l. Talk into the
microphone and adjust the LEVEL pot (fig. 2) until
about 3 volts rms is seen, then adjust the
THRESHOLD pot until about 42 volts is seen at its
wiper arm, Connecting a scope or ac VTVM to the
output should now show a pulse of audio when
speaking into the microphone. A dc voltmeter at U3
pin 7 should jump from +15V for “'no talking” to near
zero for “talking’”’. The same dc voltmeter at the Q2
collector should react in the opposite way: near zero
for "“no talking’ and +15 volts for ““talking."”

closing remarks

This VOG circuit was originally designed to replace
one of the special-purpose ICs made by a large linear
IC manufacturer. It surpasses the device it replaces in
every way.

Note that U1 is the equivalent of four pA741 op
amps and could be replaced by four such ICs. Also,
two pA747s (dual uA741 op amps) or two MC1458s
could also be used. U2 is best left as an LM301A,
since the requirement here is for low input bias cur-
rents. When using other-than-called-for ICs,
however, pin changes will have to be made.
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accurate low power

for high frequency
and
vhf measurements

How to build an
accurate low-power wattmeter
that measures

upto 10 mw

from 110 500 MHz —
it uses small lamps
as barretters

A pair of subminiature lamps used as an rf power
detector make up the heart of a simple but accurate
rf power meter, which can be calibrated directly from
dc measurements. The instrument described in
this article can be used to accurately measure rf
power from 10 mW down to about 0.2 uW, over a
frequency range from 1 MHz to 500 MHz. Its high
sensitivity makes it useful for a host of purposes
including antenna gain measurements, local oscilla-
tor measurements, and vswr or filter response meas-
urements in conjunction with low-power signat

rf wattmeter

addition, homebrew attenuators and directional
couplers can themselves be calibrated using the
power meter.

The rf power detecting element in the wattmeter
consists of a pair of incandescent lamps used as
barretters. Barretters have been used for many
years in commercial wattmeters and have been dis-
cussed in several previous articles.1.2

A barretter is a wire element whose resistance
increases with temperature. Suppose a barretter is
heated to a specific resistance (say 50 ohms) by a
variable power source whose level is known. As
long as the total power dissipated and the ambient
temperature remain constant, the barretter resis-
tance will remain at 50 ohms. Now suppose the bar-
retter is also heated with power from a separate
source (an rf generator in this case) whose level is
unknown. The resistance of the barretter will in-
crease. |f the power supplied from the known source
is then reduced until the barretter resistance returns
to 50 ohms, the amount of power reduction from the
known source will equal the power supplied by the
unknown source. The unknown power level is thus
measured by metering the decrease in the known
power source.

The known power source can be adjusted auto-
matically to maintain constant barretter resistance by
using a bridge circuit in a closed loop with an am-
plifier. In many commercial microwave power meters
the closed loop forms a self-balancing audio oscilla-
tor so that the known power source is an ac signal (in
combination with some dc which is also applied).
The oscillator technique has the advantage of elimi-
nating dc offset drift errors in the balancing and
metering circuits. In the power meter described here,
however, the known power source is pure dc. The dc
approach was chosen for ease of calibration and
testing, for circuit simplicity, and to allow a wide rf
frequency range. (The relatively large rf coupling
capacitor required for low-frequency response would
introduce excess phase shift and upset the balance

generators. Its maximum power capability can be By James H. Bowen, WA4ZRP, 6500 Care-
extended to any level through the use of external free Lane, Apartment B1-21, Roanoke, Virginia
calibrated attenuators or directional couplers. In 24019
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in an ac balanced bridge, depending on the low-
frequency impedance of the rf source.)

circuit description

The circuit diagram of the rf wattmeter is shown in
fig. 1. The design philosophy was to explore what
useful sensitivity could be achieved in a simple cir-
cuit without the use of special low-drift components
or special schemes for drift compensation. The
experimenter who wishes to build his own version of
the wattmeter is encouraged to try his hand at
improvements.

The incandescent lamps, |1 and 12, used in the rf
sensor are subminiature T-3/4 types obtained at a
hamfest flea market. The lamps have wire leads and
the glass envelopes are 0.187 inch (5mm) long by
0.094 inch (2.5mm) in diameter. Their dc character-
istics indicate they are similar to Chicago Miniature
types CM2, CM30, or CM3102. Fig. 2 shows the
measured current-voltage (1-V) characteristic of one
of the lamps. Note the non-linear nature of the
plotted data which indicates changing lamp resis-
tance. This general characteristic is typical of all in-
candescent lamps with tungsten filaments. Fig. 3
shows the same data plotted as dc resistance, V/I,
versus power dissipated, VI. At rf frequencies, the
resistance of the lamp during any rf cycle remains
constant and equal to the dc resistance because one
rf cycle is much shorter than the minimum thermal
response time of the lamp filament (skin effect does
not appear to seriously alter the resistance of the
small diameter, high resistivity filament over the
frequency range of interest).

"URF MICRO/MILLIWATTETER

The author’s completed power meter.

In order to simultaneously feed dc and rf to the
lamps over a wide bandwidth, the lamps are
connected in series for dc and in parallel for rf. Chip
capacitors C1 and C2 perform the functions of rf
coupling and bypassing, respectively, with low im-
pedance over a wide frequency range. If chip
capacitors are not available, small ceramic disks with
zero lead length may be used. For good uhf measure-
ment accuracy, construction of the rf sensor must be
based on good uhf construction practices, with em-
phasis on minimizing parasitic inductances by keep-
ing all leads short. The rf paths through C1, either
lamp, and C2 to ground must be as short as possible.

The rf sensor is built on a small piece of double-
clad glass-epoxy printed-circuit board 1/16 inch
(1.5mm) thick as shown in the photograph. Both
sides of the board were soldered directly to the
rear of a BNC connector, with the connector center
pin soldered to a pad approximately 0.105 inch
(2.5mm) wide. This pad forms a 50-ohm microstrip
transmission line leading to chip capacitor C1. One
lead of both |11 and 12 is soldered to a small pad con-
nected to the other end of C1. A small hole is drilled
through the board at the ground lead of 12 so this
lead can be soldered to the ground plane on both
sides of the board. The opposite lead of 11 is soldered
to the pad in the upper right hand corner in the
photo. A dc feed wire is also soldered to this pad and
chip capacitor C2 is soldered from the point of at-
tachment of 11 across a gap to the ground plane.

On the ground side of C2, another hole is drilled
through the board and a wire is soldered through
this hole to form a direct connection to the ground
plane on the back of the board. The use of small fila-
ment lamps with low parasitic inductance, and this
method of construction ensure good performance
into the uhf portion of the spectrum. (Warning: chip
capacitor ends must be soldered quickly with
minimum heat: otherwise tin-lead solder will rapidly
leach away the metallization from the ends of the
capacitors.)

The layout of the remaining dc portion of the watt-
meter circuit is not particularly critical and was built
on a Vector DIP padboard mounted on the meter
terminals. The unit is housed in a4 x 5 x 6 inch (10.2
x 12.7 x 156.2cm) minibox.

The lamps are operated at sufficient dc current to
bring their series resistance to 200 ohms. If the lamps
are reasonably well matched, the resistance of each
lamp will be about 100 ohms, making the parallel rf
resistance equal to 50 ohms. If two lamps identical
to the one plotted in fig. 3 are used, each will dissi-
pate about 7 mW at a resistance of 100 ohms, for a
total dissipated power of 14 mW. Thus, 14mW is the
maximum rf power which can be measured in a 50-
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ohm system with two such lamps. A highest scale of
10 mW was therefore chosen for the wattmeter.
Random drift establishes a practical limit of 10 uW
for the most sensitive scale.

To maintain their series resistance at 200 ohms,

the lamps are operated in a bridge circuit consisting
of R1, R2, R3, and the rf sensor. For best accuracy,
R1, R2, and R3 should all be selected to be as close
as possible to 200 ohms with R1 and R2 selected for
best match, and R3 selected closest to 200 ohms.

The voltage difference between the two legs of the

bridge is sensed and amplified by U1, a uA741 or
similar type op-amp IC. The capacitors in the feed-
back loop of U1 form an integrator for very high dc
gain and good stability. The output of U1 passes
through diode CR1 to transistor Q1, the bridge cur-
rent driver. Q1 is connected as an emitter follower,
and supplies the necessary current to bring the
bridge to a balanced condition. The 10k resistor
across Q1 feeds a small residual positive bias to the
bridge to ensure that the bridge will always come to
balance with a positive potential, even though U1
may initially turn on with a negative output. Diode
CR1 prevents emitter-base breakdown of Q1 if U1
turns on with a negative output.

Following turn-on, the output of U1 will quickly

become positive in response to the residual positive
bias on the bridge. The voltage at the output of U1
will continue to increase until enough current flows
through the rf sensor to bring its resistance to 200
ohms, at which point equilibrium is achieved. In
practice, the bridge comes to balance within a
second or two of turn-on, with some overshoot due
to the thermal lag of the lamps.

The equilibrium voltage at the top of the bridge,
Vg, (3.50 volts in the unit shown) is fed to the
metering circuit made up of U2A, U2B, and asso-
ciated components. Range switch S2A selects one
of the calibration resistors, R4 through R10. A meth-
od for calculating the values of these resistors is
covered in the calibration section.

Op-amp U2A compares the voitage selected by
S2A to a reference voltage established at pin 3 of its
input. Since the full-scale voltage change in Vg is
only 1.1 mV for the 10 uW scale, the reference volt-
age supply must be extremely stable and minutely
variable. To establish a stable reference voltage,
fet Q2 is connected as a constant-current source
feeding zener diode, CR2. Any fet having an lpgg of
3 mA or more could be used for Q2. Alternatively, a
5-volt, three-terminal regulator IC couid probably be
used instead of Q2 and CR2.

100 pF 100 pF
+ +

\

>—0—0—0—0—o 09%0
R4 |RS [R6 |R7 |RE |RI (RIO o o
10 uw
528 ¢
s24A

CR3
2k 7.5k
>Ri eR2 L ﬂ
g 200 3200 IN9I4
5% 5% +9v
2INUs 1 Iy
< U24 ! uz28 7
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fig. 1. Schematic diagram of the =8 : e s ur
rf wattmeter for 1 to 500 MHz. 1 I’s"
Fixed-value capacitors are disk o :
ceramic except as noted; polar- i - "
ized capacitors are elactrolytic or 518 66
tantalum; resistors are Y or % v
watt carbon composition types. ;
C1, C2 0.1 4F chip capacitor or miniature leadless ceramic discap R18 5k trimmer
11,12 subminiature T-3/4 incandescent lamp (Chicago Miniature type R19 2k trimmer
CM2, CM30, or CM3102) R4-R10 .(see table 1 of text)
J1 BNC jack, flange mount S1 dpst toggle switch
R15 miniature 50k 10-turn pot S2 2-pole, 7-pasition rotary wafer switch
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Resistor network R11 through R16 divides the
zener voltage down to the value required to match
Vg. To get the required voltage resolution with a
reasonable adjustment range, a miniature 10-turn pot
was used at R15. If a 10-turn pot is not available,
then both a coarse and a fine adjust pot must be
used. Resistors R11 through R14 and R16 reduce the
adjustment range of R15; this increases resolution.
Resistors R11 through R13 are chosen to establish a
reference voltage close to Vg with the wiper of R15
disconnected. Resistors R11 through R13 also serve
to maintain a fairly low impedance for the reference
voltage. Resistors R14 and R16 are selected to re-
duce the adjustment range of R15, and to establish a
residual voltage close to Vg on the wiper of R15
when the wiper is set at mid-range.

Since the specified minimum open-loop gain of a
single nA741 op amp is marginally low for proper op-
eration of the metering circuit, two op amps are con-

Interior of the rf power wattmeter. All active circuits are
installed on the perf board mounted on the meter termi-
nals. The two incandescent lamps are mounted on the
small section of printed-circuit board soldered to the BNC
jack (lower left).

nected in cascade. Op amp U2B supplies an addi-
tional gain of 100 to the open-loop gain of U2A. A
dual op amp, the MC1458CP, was used for U2A and
U28, though two pA741s could have been used or a
quad 741 could have been used for the entire unit.
The meter, M1, is connected in the feedback path
of U2. Meter M1 is a 200 xA meter removed from an
old vacuum-tube voltmeter. The action of U2 is to
supply enough current through the feedback path
to maintain the voltage at pin 2 of U2A equal to the

25 — ._[___,

20 - —

v

CURRENT (maA)

[

% ] 2 3 4 5

VOLTAGE (VOLTS)

fig. 2. Current-voltage (I-V) characteristic of an incandes-
cent lamp of the type used in the rf power meter.

reference voltage at pin 3. Since the current flowing
in pin 2 of U2A is negligible, the current in the feed-
back circuit continues through the calibration resis-
tor, Recay, selected by S2A. This current has no ef-
fect on Vg because it is automatically compensated
for by U1. By Ohm's law, the feedback current is
equal to AV/R¢ 4., where AV is the difference be-
tween the reference voltage and Vg. On all scales
except the 10 mW scale, all feedback current nor-
mally passes through meter M1. Diode CR3 conducts
when the feedback current is negative, preventing
M1 from pinning hard in the negative direction when
the circuit is negatively unbalanced. Resistor R17
prevents M1 from being severely overloaded in the
positive direction when the circuit is unbalanced
positively. Resistor R17 is selected so that M1
reaches full scale somewhat before the output of
U2B saturates in the positive direction. Resistor R18
and diode CR4 shunt some feedback current past M1
on the high end of the 10 mW scale to linearize the
reading.

To allow portable operation, the unit is powered
by two 9-volt batteries. Battery voltage sag following
turn-on contributes some additional drift to the cir-
cuit. The miniature transistor radio batteries shown
in the photograph sagged excessively and have been
replaced by larger 9-volt batteries (Eveready 246).
For enhanced stability, somewhat higher battery
voltage could be used followed by electronic regula-
tors to 9 or 12 volts. If it is desired to power the unit
from the ac line, regulated dc supplies are a must.

The value of calibration resistance, Rcay, for any
scale is determined by calculating AV, the change in
Vg for a given applied rf power level. The total dc
power dissipated in the bridge is given by Vg2 divided
by 200 ohms, the series-parallel combination bridge
resistance. Since each leg of the bridge has
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equal resistance, the dc power dissipated in the rf
sensor is 1/4 the total dc power dissipated in the
bridge. The rf power applied to the sensor, Py, is
equal to the difference in dc power dissipated in the
sensor with no rf applied and the dc power dissipated
in the sensor with rf applied, as expressed by

72 Y ar—AV)2
P"f = lj v BE — (1) (F BE AV) 1)
200 200

where Vg is the equilibrium voltage at the top of the
bridge with no rf applied and AV is the change in

Construction of the rf sensor showing the two incandes-
cent lamps and chip capacitors C1, C2. Components are
mounted on a small section of double-clad PC board which
is soldered to the rear flange of the BNC connector.

bridge voltage following application of rf. Solving the
above equation algebraically for AV results in the
following solution:

AV = VBE_ \j V‘}”_:—' 800[’,-’ {2]

A given desired full-scale rf power is used in eq. 2
to determine a corresponding AV. The required value
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table 1. Calculated values for calibration resistors for the rf
power meter (Vge = 3.5 volts, lgg = 200 uA).

10 yW 1.143 mV R4= 5.7150hms
30 uW 3.430 mV R5= 17.15 ohms
100 uW 11.450 mV R6= 57.25 ohms
300 uyW 34.460 mV R7= 172.30 ohms
1mw 116.200 mV R8 = 581.10 ohms
Imw 361.500 mV R9 = 1808.00 ohms
10 mwW 1438 V 7192 ochms (see text)

of Rcay for proper full-scale reading is determined by
dividing AV by lgs, the full-scale value of meter
current. Table 1 shows the calculated values for the
meter shown. Similar calculations should be made
when duplicating the wattmeter, using the measured
values of Vgg and Igs.

The equation for AV is the equation of a parabola.
Thus, the meter current varies parabolically instead
of linearly with rf power. On the low-power scales,
however, the voltage varies over such a small sector
of the parabola that for all practical purposes it is
linear. On the highest scale, the deviation from
linear becomes significant, and is such that when the
meter is calibrated for an accurate full-scale reading,
the indicated power will be less than the actual ap-
plied power at levels below full scale. Table 1 shows
that a resistance value of 7192 ohms is needed for
proper full-scale calibration of the meter on the 10
mW scale. For accurate calibration near the bottom
of the 10 mW scale, a resistance 1000 times the value
of the calibration resistor for the 10 yW scale, or
5715 ohms, would be required. Therefore, without
some form of compensation, readings made near the
bottom of the 10 mW scale will be only 79 per cent of
the actual value, or 1 dB low.

To avoid lettering a special nonlinear 10 mW scale
on the meter face, | used a compensation network.
A compromise value of the calibration resistor R10
was selected at about 6000 ohms to reduce the error
at the low end of the 10 mW scale. On the same
scale, switch S2B connects the series combination
of CR4 and R18 across M1 and R19. Toward the
high end of the 10 mW scale, CR4 begins to conduct,
shunting the excess current past M1. Variable resis-
tor R18 determines the amount of current shunted
away from M1, and variable resistor R19 determines
the point at which diode CR4 begins conducting.

Before adjusting R18 and R19, an accurate volt-
meter is connected from the top of the bridge (at
Vg) to the reference voltage at pin 3 of U2A to read
AV. A value of AV corresponding to a full-scale
reading of 10 mW (1.438 volt in the meter shown) is
artificially established by adjusting the reference
voltage level. Then R18 is adjusted for a full-scale



reading of the power meter. A AV corresponding to
a reading of 6 mW (0.7705 volt in the meter shown)
is then set and R19 is adjusted for a reading of 6 mW.

Since these two adjustments interact, they should
be repeated several times until the meter reads both
10 mW and 6 mW. Linearization is now complete and
the meter should be found to be quite accurate at all
power levels.

The adjustment of R19 has no effect on the cali-
bration of the other scales, provided the output of
U2B is not at saturation for full-scale deflection of

200 ot

/
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fig. 3. Plot of lamp resistance vs power dissipated in the
lamp.

M1. Since the nonlinearity on the 3 mW scale is such
that readings on the low end of this scale are only 5
per cent low (—0.23 dB), no linearization was
deemed necessary for this and lower scales.

For most accurate results, the values of Rcap
used for the lower scales should be as close to the
calculated values as possible. Junk box resistors
within a per cent or two of the desired values were
selected using a digital ohmmeter. Where a proper
value could not be found, a series or parallel combi-
nation was used.

The dB scale was added to the meter face so
power could be read directly in dBm (dB with respect
to a milliwatt) and so that losses and gains could be
read out directly in dB. The scale position corre-
sponding to each dB mark is given by

p=_ 1 ___ (3)
antl’logw(o. IX)

where P is the relative scale position (with 1=full
scale) and X is the number of dB below full scale.
procedure for use

Following turn-on, the meter is allowed to stabilize
and the desired scale is selected. In the meter shown,

stabilization is almost immediate on the higher power
scales; several minutes are required on the 10 gW
scale before warm-up drift ceases. Once the meter
has sufficiently stabilized, the zero adjust pot, R15,
is adjusted for zero reading. The rf power is then
applied and readings are made. Provided the lamps
are not burned out, the meter will not be damaged by
exceeding the maximum power for the scale select-
ed. Since the lamps can safely dissipate 200 mW, a
considerable margin of safety exists. Random drift is
significant on the 10uW scale; thus the meter zero
should be checked between readings for greatest
accuracy when using that scale.

measured performance

Following calibration as described, the rf watt-
meter was connected through one foot (30cm) of
RG-58/U coaxial cable to the calibrated output of a
Wavetek 3001 rf generator. Over the frequency range
from 1 to 500 MHz, the generator power setting
agreed to within 0.3 dB of the wattmeter reading at
full scale on all wattmeter scales. The good agree-
ment cannot be taken as a claim for wattmeter accu-
racy, however, because the specified worst-case
generator power error on the most accurate power
range is only 1.25 dB.

At 432 MHz, the input swr of the wattmeter was
measured at 1.6:1. When measuring power from a
50-ohm source at 432 MHz, the resulting reading is
calculated to be 0.24 dB low, due to reflected power.
If the impedance of the source is adjusted to con-
jugately match the load presented by the wattmeter
and interconnecting low-loss cable, this source of
error is eliminated. On lower frequencies, the swr
and resulting mismatch loss are expected to be even
less because the parasitic reactance of the lamps and
fixtures will be lower.

The wattmeter sees nearly constant use in testing
rf circuits and devices of all types. Used directly, or
with attenuators, it measures gains and losses. Used
with directional couplers, hybrids, or rf bridges, it
measures reflected power, return loss, and standing
wave ratio. Since the lamps are a high temperature
50-ohm load, the wattmeter is also used as a noise
generator for receiver rf amplifier tuneup and testing.
In the few months since its construction, the watt-
meter has become a virtually indispensable addi-
tion to my test bench.
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ALPHA..

The Cool
Kilowatt

It's no trick to make a compact linear amplifier that'll
put out a kilowatt or two . . . for a while.

What distinguishes ALPHA amplifiers from the rest is

The standard ALPHA 76 that ran key-down for 18 days

at 1000 watts d-c input was finally shut down for in-
spection. It was in perfect shape, ready to go on in-

definitely.

their ability to operate indefinitely at a full kilowatt av-

erage—2 KW PEP—and stay cool.

Every professional designer knows that heat is the arch-
enemy of high power components. The keys to reliable
amplifier performance are, therefore . . .

B Robust, conservatively-rated parts

B Efficient operational design
B Carefully engineered cooling

Short-cutting even one of these
areas practically guarantees major
failures!

Every ALPHA is engineered around
ETO's exclusive and highly efficient
‘ducted air’ cooling system. Cool air
is circulated around the power trans-
former and throughout the cabinet,
then ducted through the tube cool-
ing fins and directly out of the cabi-
net at the rear.

26,000 minutes key-down at full ratings! That typical
ALPHA performance illustrates why every model—in-

SIMPLIFIED DIAGRAM, ALPHA 374
DUCTED-AIR COOLING SYSTEM
(TOP VIEW)
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cluding the value-packed ALPHA 76 and the No-Tune-
Up ALPHA 374—can carry both a No-Time-Limit (NTL)
full-power rating and an 18 month factory warranty!

(In shopping for a linear, it pays to
investigate very carefully. Most man-
ufacturers do not provide positive
cooling for critical power supply or
plate circuit components. Some
widely-distributed models have their
transformers located in virtual ‘heat
chambers'—with even natural air
convection cut off—and blow heated
air (from the tubes) over other cir-
cuitry before exhausting it forward!)

Buying or home-brewing, either way
you may pick up useful do's and
don'ts from ETO's guide, “"Every-
thing You Always Wanted To Know
About (Comparing) Linears . . ."—
It's yours free for the asking.

ALPHA: Sure you can buy a cheaper linear . . . but is that really what you want?

AR TN
g
®O® -1 |
1 y

ALPHA 374

e No Tune Up, 80-10 meters!

2 KWPEP, 1 KWavg., NTL

e RF output typically 1200+ watts
PEP into 1.5:1 SWR

e Harmonics —50db; IMD —30 db

¢ 0.9 cu. ft.; 52 pounds

18 MONTH WARRANTY

ALPHA/VOMAX
New split band speech processor
can boost your “talk power” 10db or
more when conditions get rough.
Very low distortion, easy to install
and use with any rig.

18 MONTH WARRANTY

ALPHA 76 S

e 2 KW PEP, 160-10 meters

¢ 1000 watts average, NTL

* Full pi-L; harmonics —52db

e Nominal efficiency over 60%

e Just 1 cu. ft.; 70 pounds. (Light-
weight option, 50 Ib.)

18 MONTH WARRANTY

CALL OR WRITE YOUR DEALER—OR ETO DIRECT—FOR DETAILED LITERATURE AND FAST SERVICE
ON THESE AND ALL ALPHA PRODUCTS

Tﬂ Ehrhorn Technological Operations, Inc.
P.O.Box 708 - Canon City, Colorado 81212 - (303) 275-1613



drift-correction circuit

for free-running
oscillators

If you're bothered

by warmup drift

in your transceiver,

here’s a circuit

that provides

automatic compensation
and uses

readily available components

The principle of drift correction of an oscillator can
be used in receivers or transmitters to compensate
for warmup drift. The principle can also be used in
new designs using simple free-running oscillators in-
stead of the more complex types that use heterodyne
mixing or phase-locked loops.

The idea is simple and straightforward. It can be
best explained if you consider the operation of a fre-
quency counter in which an oscillator frequency is
measured. If the counter gate time is one second,
and if sufficient displays are present, a 14-MHz signal
could be displayed as 14.012.345 MHz. If, after the
next measuring period, the least-significant digit
changes from 5 to 7, for example, the oscillator fre-
quency will have drifted 2 Hz high during that period.
To counteract the drift, you could manually tune the
oscillator back to its original frequency after each
measurement. But there’s a better way — read on.

In the system described here, oscillator drift is
compensated automatically. Only the last digit of the
counter display is inspected after a measurement
period. It is checked if the number is above or below
a fixed value (5 in the example above). For values of
6, 7, 8, or 9, a voltage on a varicap in the oscillator
reduces the frequency; for values of 0, 1, 2, 3, and 4,
the reverse action occurs.

From this simple example it can be seen that:

1. The oscillator frequency always varies at a slow
rate around a fixed value.

2. Stable points occur within 10 Hz from each other
over the vfo tuning range.

3. Drift and short-term stability of the oscillator must
be within limits. In the example cited, the drift must
not exceed a few Hertz per second, otherwise the cir-
cuit can’t compensate for the drift.

4. The automatic correction should be very light. If,
after one correction period, the frequency over-
shoots too much, the remedy is worse than without
the system.

For proper operation the correction-circuit time
constant must be rather long (but also short enough
to counteract the “natural’’ drift). Because of the
long time constant, tuning feels quite normal. After a
manual frequency adjustment, the frequency will
creep to its nearest ‘‘stable’” point (actually an
unstable point) and will remain there. Because these
points are closely spaced you don’t notice the opera-
tion of the system by listening to a CW or ssb signal.

Note that, for correct operation of the system, the
time base frequency doesn’t have to be exactly 1 Hz,
but the time base must be very stable. Thus the time
base must be derived from a crystal oscillator.
Counting can be in binary instead of binary-coded
decimal format.

circuit description

The circuit is shown in fig. 1. Only one stage of a
counter is required. A 74LS93 binary counter (U1)
counts the oscillator frequency that is to be stabi-
lized. This stage is preceded by a 2N709 transistor

By Klaas Spaargaren, PABKSB, Ruischen-
stein 29, Amstelveen, Holland
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(Q1) to abtain sufficient sensitivity. About 100 mV of
input signal is required.

After each counting period, the value of the 23 out-
put (Q., pin 8, of U1) is stored in a D-type flip-flop,
U2, (half of a CD4013) at the rising edge of the time
base signal. The flip-flop output drives an integrator
{U3) up or down, which in turn drives a varicap in the
oscillator to correct the frequency.

The time base frequency that actually deter-
mines system stability is derived by dividing the
frequency of a crystal oscillator. A 1-MHz
crystal oscillates with one input gate of a
CD4060, (U4), which also contains 14 binary
dividers. In combination with a CD4020, (U5), these
two circuits divide the 1-MHz frequency by 218 to
about 3.81 Hz, so the stabilization points are spaced
at 3.81 times 8 Hz, or 30.5 Hz.

| found that FT241 crystals between 400 and

‘6500 kHz oscillate very well in this circuit. The
total dividing factor should be 217 in that case,
which can be obtained by using output pin 2 of
U4 instead of pin 3, as shown in fig. 1.

The counter counts almost continuously. Just
after the transfer of the state of the Q. output to the
D-type flip-flop (U2), a short reset pulse is generated
by the other half of the flip-flop (U6). To achieve this
action, the clock input signal of U6 is delayed by
R1C1. After the Q output is set, the flip-flop resets
itself because the Q output is connected through
R2C2 to its own reset input. The resulting positive-
going pulse is about 0.5 microsecond duration (line
3, fig. 2). This pulse resets the 74LS93 counter to
zero which starts counting again immediately
thereafter.

Worth mentioning is the long time constant of the
integrator, which is formed by R3 and C3 (fig. 1).
Capacitor C3 must be a low-leakage type, not an

—O +5V

tr2
cD40!3
uv2

12k 14 ] 8 5

electrolytic. A polystyrene or polycarbonate type
will do.

The switches labeled UP and DOWN (fig.
1) serve a dual purpose. First, after circuit switch-on,
the integrator output can be brought into its range
manually; but also, small frequency variations can be
made by pushing the UP or DOWN button. So a
push-button-controlied fine tuning is obtained,
which is convenient if, for example, a CW signal
slowly drifts out of a narrow CW-filter passband.
(With this system installed you can be sure it's the
other station that drifts.)

The CA3140, a very convenient operational
amplifier, is used because of its high fet input im-
pedance. The integrator output signal can be
monitored on a meter to verify that it’s still within its
operating range. The action of the varicap in the
oscillator must be such that a 10-volt output variation
of the integrator shifts the frequency about 3 kHz.

construction

The circuit was built onto a piece of Vero board
and installed in my CW transceiver. A double-
balanced diode mixer is used in my rig, so a high-
level oscillator signal was available.

The UP and DOWN pushbuttons were mounted on
the transceiver front panel. The control signal was
monitored in a particular position of the transceiver
meter switch.

Several prototype circuits were built using dif-
ferent construction methods, such as mounting all
components on a copper-clad board with the ICs in
sockets, but mounted upside down so that the
socket pins could be wired directly. All these proto-
type circuits worked well, so the layout shown
shouldn’t be too critical. Just make sure that you
avoid long wires between the ICs.

T ooww /
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0 O AA——O +5V /
/
qmve
——c THESE COMPONENTS MOUNTED
;7 IN VFO
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fig. 1. Circuit for vfo stabilization.
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The circuit shown has been used for quite some
time in my transceiver, which has a free-running
oscillator on all bands. The highest frequency is 21
MHz, but the circuit has been used experimentally
with oscillators operating to 40 MHz.

Within one minute after switch-on, the transceiver
has crystal-quality stability on all bands. The 30-Hz
frequency spacing between stabilization ponts is
more than adequate for CW and ssb work. Also, dur-
ing transmission, with about 200 watts to the anten-

TIME BASE (3.81 Hz)
[l

— 4

cCD4013,
(1l pn 3 !

0c STORED
[2)IN CD4013
D FLIP-FLOP

i
1

- l-o— TIME DELAY CAUSED
. 8y R, C,

RESET \ PULSE WIDTH DETERMINED
(3) 741593, . BY RpCp. =05u5
PIN

]
CD40I3, PINI
(4} POSSIBLE | |
SIGNAL TO
INTEGRATOR
)

1
(§) OUTPUT OF —— I
INTEGRATOR = - --

fig. 2. Timing sequency of signals in the circuit of fig. 1. The
time base is 3.8 Hz.

na, a jump to another stabilization point has never
occurred.

A kind of proportional control system was tried in-
stead of the constant-speed system described above.
In this system, the corrective action depended on the
offset value. Although the control could be
measured (to be more effective), | believe this idea is
really not worth the more complex electronic cir-
cuitry. Reason: with both systems a vfo becomes vir-
tually drift-free, and both systems are not noticed
during operation.

conclusion

The system described here doesn’t turn a bad vfo
into a good one but helps to make a good one even
better. Especially where a low-noise oscillator is im-
portant, as for local oscillators in high dynamic-range
front ends for receivers to obtain low reciprocal
mixing, | believe this technique could be applied
successfully at least for hf-band applications.

Synthesized oscillators appear to be noisier than
good free-runnng types so if this system is used in
combination with a digital frequency read out, on a
well-designed, free-running oscillator, a much
simpler system results than is possible with fully
synthesized oscillators, giving at least the same or
better results.

ham radio

RF Power Meter - identical to HP Model 430C
- Read article April '77 HR Mag., Pg. 44 for
use. Copies of article available on written re-
quest. Our special purchase is your gain at
$34.95 ea, Note: This is Gen'l Microwave,
451, Bolometer/thermistor mount available
with purchase. $45.00

Audio Compressor AN/GSA-33 -
Five identical plug-in compres-
sor amps with power supply in ¥
19 inch rack. all solid state,
6002 in & out, great for auto
patch and phone patch. Weighs
less than 30 Ibs. Built like a battleship. $34.95
HYBRIDS — Two wire to four wire Telco with network build
out capacitors, super for auto patch. $5.95

RECEIVERS

ARR-41/R-648 Collins Airborne version of R-390. Mechanical
filters, Digital Tuning, 28 VDC. Easily converted to 115VAC,
190-500 kHz, 2-25 MHz. Modular construction. $185.00 checked

GPR-90ORX —- 0.54 to 31.5 MHz, 110V, 60 Hz, info on request.
$

375.00
R-388/51) — Collins 0.54 to 31 MHz $375.00
R-390A — 0.54 to 31 MHz, overhauled complete $595.00
SPECIAL! R-390 with CV591 SSB Converter and outboard audio
amp, All in neat 19" rack. Speciall $500.00

RACAL Model 6217A, 980 kHz, 32 MHz, All Solid State, lakes
about 3 inches of rack space, digital tuning $1600.00

Stoddart UHF tunable preamps, 375 MHz to 1 KMHz - It's

really a converter, |F output 21.4 MHz. $175.00
LTV receivers: G-111, 100-150 MHz $150.00
G-243, 400-1000 MHz $225.00

»
'.""' ! TMR-5 with front end plug-ins to cover
‘ ¢ H 105-140 MHz and 200-260 MHz.  $250.00

CEl type 415, 60-250 MHz, all solid state, modular constr., xtal
controlled, 4 channels, Incredible value, $85.
SR-13A, 2 to 30 MHz, good condition. $285.00

TEST EQUIPMENT
Frequency Counter, LTV Model G-195, all solid-state  $195.00

Tektronics 545, several to choose from, $175 to $375, de-
pending upon condition; call or write.

SAB4-WA Polarad 10 MHz to 63 GHz. $475.00

ANOTHER MICROWAVE GOODIE: 2-8 GHz, contains high-

pass filter and HP-423A XTAL detector. $34.95

HP608D, 10-420 MHz. $425.00

Crystal Detectors, HP-423A or equivalent. $25.00
TRANSMITTERS

PAL-1K, one kilowatt output linear amplifier, 2.32 MHz con-
tinuous, with all power supplies and manual; unit requires
only 100-mW drive, uses 8295 final, vacuum-variable tuning,
complete metering. A real buy . . . $550.00
GPT-750 Transmitter mfd. by the Technical Material Corp., 2
to 32 MHz, CW/USB/LSB/ISB, one KW to the antenna, 24
hrs. a day if you're so inclined — with documentation, fair
condition, built like a battleship. $375.00

Standard T/T pad mounted in
a sturdy steel case incl, 2 vol-
ume pots & 1 push button
labeled "Stereo” - Also has 2
phone jacks for headphones,
microphone, etc. Will make a
fine control head. $24.95

T/T Decoder Board — This
board was removed from a
language lab remote control
system, You draw the sche-
matic (because there wasn't
one with the board). $34.95

Line Filters — 20 A or better at 115/230 VAC. Made bg
Filtron, $8.9
TRANSCEIVER — RF Commun. Inc. Model RF301, 2 to 15 MHz,
1 kHz steps, synthesized. Write for complete brochure.  $850.00
Wanted: Cables, Accessories, Test Set, etc. for RT400/ARCES,
Especially Radio Set Control, C-451A/ARC-21.

DISC-BAP, 19075 BRAEMORE RD.

NORTHRIDGE, CA. 91326 213-360-3387

Cal. Residents - add State Sales Tax. Unfortunately, Disc-Cap
can only service U. S. customers,
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SPECSCAN-S Programmable Scanner

. The ONLY Digital Scanner made for the IC-22S. It adds a whole new
dimension to 2M FM. If any other accessory can make your IC-22S as ver-
satile as the SPECSCAN-S does, Buy It!

Scans the entire 146-147 MHz Band in 15 kHz steps,
automatically, or manually
Automatically reads out your other 21 channels when they are
used. wry
Can be used as a remote programming unit with the radio hid- V“ﬁ Pty
den under the seat, elc.
Exclusive VARI-SCANTM control allows full control of scan
rate in either direction!
Full compatibility with the duplex mode.
Uses state of the art CMOS logic.
Low current drain. Less than 500 mA.
RF immune. Unaffected by nearby equipment and in high RF
areas.

= Large LED display lets you see every channel at a glance.
Manual mode features lets you scan past any portion of the
band and manually select a desired channel.
Easy installation. Uses only one matrix position leaving the
other 21 useable for manual programming.

* Plugs into 9 pin accessory sockel.

* Adjustable scan delay feature.
90 day limited warranty.

1 4 Send S.A.S.E. for more
ONLY Amaleur Net SPECSCAN information

Send S.A.S.E. for more SPECSCAN info.

[ . inr

Our 1977 Convention Season is over, and we would like to thank the thousands who visited our

booths.

We have some new disﬂlav units at reduced prices. Most of these were opened and shown at a
in their boxes. All are new units and carry factory warranty.

convention and pul bac

List Display PLL Synthesized
s L Display  1com Switchable: 25W or 1W
Model 210X, less blanker  $679 §579  |C 22 o o LED Frequency Indication
: IC-202 $259 $220 10kHz Steps Plus 5kHz Shift
BRIMSTONE IC-502 $249 $210 P3 o :
144, no warranty $650 $349  |C-215 $229 $189 CumpafFl 2-5/8" x 6-3/4" x
DENTRON g 9-5/8

160-10L/5728 amplifier  $574 $499 ol 2700 $758 $666 $359 S

DRAKE SWAN No-Trade Special
SSR-1gen. cov. rcvr $350 $259 ’

MN-4 Antenna tuner $120 $105 700C% $649 $549 k List Price $399.00 )
TR-4CW w/RIT xcvr $799 $619 TEN-TEC

Triton IV $699 $599

Terms of Sale: Cash, no trade. You may use your MASTERCHARGE or VISA Many items are one-of-a-kind
We sugges! your calling lirst to assure getting the unit you want

/

4 K
See us at the SAROC Convention, Las Vegas, 'm}’a@
Nevada, January 5-8, 1978.

If you have been having difficulty

Thanks for your great response to our 1977 Buyers Guide. The locating the Wattmeter or element just

right far you. . . . You may have been

78 Buyers Guide will be available soon. Watch our ads to get jooking in. the. wrong_plsces. Our lavge

inventory of most common elements lets

your NEW BUYERS GU'DE you get what you want when you need

it. Give us a call first for your BIRD

L j needs, )

SPECTRONICS, INC. HOURS

STORE HOURS:
1009 GARFIELD Mon-Thurs 9:30-6:00, Fri. 9:30-8:00

OAK PARK, IL. 60304 Sat. 9:30-3:00, Closed Sun. & Holidays.
312-848-6777
TELEX 72:8310 m =
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active bandpass filters —
some

staggering thoughts

Here’s a rundown

on stagger-tuned filters
using op amps

as active devices —
great idea for many
amateur applications

Applications for active bandpass filters in the
audio-frequency range can be found in every part of
amateur radio. Audio selectivity for CW, speech pro-
cessing for ssb, tone-detector filters for RTTY, and
control-tone separation for fm repeaters are only a
few of the uses. In this article you’'ll learn an easy
way to design and build stagger-tuned operational-
amplifier active filters to fit your requirements. All
you need is one of the readily available hand-held
scientific calculators (or some other method for
calculating square roots and logarithms).

Perhaps you've seen other types of active filters or
filter designs using LC components. Why use
stagger-tuned filters, and why use active filters? It's
easy to build very narrowband audio filters by
cascading, one after another, several identical simple
filter sections. This may be adequate for some tasks
but can often leave a lot to be desired in terms of
transient response (ringing), peaked or narrow-nosed

RESPONSE (dB)

give excellent performance if well designed, which is
often done with complex computer-aided design pro-
grams. But inductors are often large and hard to
tune. Many amateurs have been discouraged by the
need to add or remove turns from the 88-mH toroidal
inductors common in RTTY use.

features

The filters described here offer many advantages.
They give amplitude response with flat or slightly rip-
pled characteristics in-band. Out of band, they have
excellent skirt selectivity and a shape factor that im-
proves directly as more filter sections are added. As a
bonus, the transient response is usually much better
than narrow-nosed filters. Best of all, each stage can
be tuned separately with no measurable interaction
or detuning of the other stages — this is a real plus
for experimenters.

fo = 1000Hz
8W (3dB) » 622Kz
BW(30d8) » 3940Hz

fz fo
[

L
100 300 1000 3000
FREQUENCY (Hz2)

fig. 1. Typical stagger-tuned response. By choosing the cor-
rect peak frequency, f,,, and Q for each stage we get the
response shown.

Now the bad news (which isn’t really too hard to
take). Stagger tuning requires that each stage pro-
vide enough gain so that the sum of the stage gains
is greater than that of the overall filter. This is
because of staggering loss, of which you'll see more
shortly. With op amp ICs and their large open-loop
{no feedback applied) gain, this parameter turns out
to be of little concern. Another problem is that if one

By Terry A. Conboy, WB6GRZ, 1231 Crest-
view Drive, San Carlos, California 94070

amplitude response, and poor skirt selectivity (shape
factor). Conventional circuits using inductors can
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of the stages is out of tune, the filter response can be
poorer than in designs that purposely introduce inter-
action between filter sections, as in most LC designs
or in leapfrog active filters, which are much more
difficult to design.

description

The stagger-tuned filter is made of two or more
stages, each having a different peak frequency, f,,
with an associated Q (which may be the same as the
Q of one of the other stages), and a certain amount
of gain, G. The sum, in dB, of the gains versus fre-
quency can be arranged to give a flat response over
the band of interest. Fig. 1 shows how this happens.
In the area between the two peaks one response rises
as the other falls. By choosing the right f,, and Q for
each stage, we get the response shown. Note that,
at the center frequency of the overall response fp
(where the stages have equal loss), the net loss is
twice as much (in dB). This is the stagger loss, S,
which must be made up by the sum of the individual
stage gains to give unity gain overall. Compare figs.
1 and 2. Fig. 2 shows a two-stage nonstaggered or
“’synchronously tuned’’ filter response with the same
3-dB bandwidth. Note the poorer skirts and the
much rounder passband.

to = 1000Hz
BW (3d8) = 622Hz
BW (30d8) = 5300 Hz

1 1
100 300 1000

3000
FREQUENCY (Hz)

fig. 2. Response of a two-stage synchronously tuned filter
{compare with the response in fig. 1).

In the stagger-tuned filter, the shape of each stage
response is of the classic single-resonator shape (the
same as that generated by a single parallel LC circuit
with a shunt resistance to define the Q). The
amplitude response is defined mathematically (for
those of you itching to use your HP-25) as follows:

Vot = - 1010g;, [HQz(.ff;_ ]{_n)]z "

Eq. 1 is of interest only and is not necessary for
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fig. 3. A two-stage Butterworth filter showing « or 4 as
functions of fractional bandwidth, 4.

designing a filter. It can be used for analysis,
however. You can find the response of each stage
then add all responses together to find the overall
filter response. One thing that's important to note is
that the curve has geometric symmetry. All this
means is that if the upper (x) dB-down point is two
times the center frequency, then the lower (x) dB
point will be at one-half f,,. This relationship is ex-

pressed by
fo =ViLfa (2)

where f; is a frequency below f,, with the same at-
tenuation as fp, which is higher than f,,. Note that f,
is not the arithmetic average of f; and fy. The resul-
tant overall filter response will exhibit the same type
of symmetry as the stages of which it is composed.
So eq. 2 holds for the compiete filter, where =
is zero.

Design procedure. In designing the filter, the first
thing is to decide what type of filter is wanted. The
Butterworth, or maximally flat filter, provides the
flattest passband and a good skirt shape. The
Chebychev or equal-ripple filter gives ripples in the
passband (1 dB in the designs to follow), but in turn,
it has very rapid cutoff of the band. Many other filter
types are in use, but these two will serve you well.

Next you must determine how many stages you
want. This requirement is determined by the required
shape factor, with the other consideration being how
much circuitry you want to build. High Qs and more
precise tuning of the stages are also requirements of
the higher-performance designs.

Shape factor. To refresh your memory, shape



table 1. Shape factors for Butterworth and Chebychaev filter
designs.

number of butterworth 1-dB chebychev
stages 3/30dB 6/60dB 3/30dB 6/60dB
1 31.60 577.00 31.60 577.0
2 5.62 24.00 4.70 20.8
3 3.16 8.33 2.30 6.6
4 2.37 4.90 1.75 35
5 1.99 3.57 1.60 25
6 1.78 2.89 1.30 2.0

factor (also called selectivity ratio) is the ratio of
bandwidth at a higher attenuation to the bandwidth
at a lower attenuation. Most common is the 6 - 60-dB

a OR d
o
T

]

L L M L L L —t
Q .2 4 6 .8 1o 1.2 1.4 1.6
FRACTIONAL BANDWIDTH

fig. 4. Three-stage Butterworth filter showing o or d versus
fractional bandwidth, é.

shape factor. Table 1 shows this shape factor versus
the number of stages for Butterworth and 1-dB-rip-
ple Chebychev filters. Also given is the 3 - 30-dB
shape factor.

After deciding the type and complexity of the
filter, specify the lower 3-dB point, f;(3 dB), and the

table 2. Approximations for fractional bandwidth, 5, equal
to or less than 0.3 for Butterworth and Chebychev active
filters.

Butterworth

two-stage

ay=1+0.3656 dy=0.7078
three-stage

ay=1+0.4508 dq =0.5008
four-stage

aqy=1+0.4855 dqy=0.3805

ag=1+0.1956 d3=0.9208

Chebychev (1-dB ripple)

two-stage

oy =1+0.3654 dy=0.4338
three-stage

aq=1+0.4508 dy=0.2206

upper 3-dB point, fy(3 dB). Then use eq. 2 to find fo.
Next find 8, the fractional bandwidth.

5= (fH B fl)
fo (3)
This parameter, 5, is the main design factor. It's used
to find tuning data for each stage. Refer to figs. 3. 4,
or § for Butterworth filters of two, three, or four
stages respectively. For a 1-dB Chebychev filter of

table 3. Design equations for two-, three-, and four-stage
filters. Parameter « is the ratio of resonant to filter center
frequency.
for two-stage filters
f1=(f0)(d1) f2=f0/ll1
Qq=1/d Q= 1/dq
Gy=Gy= (S+ Go)/z
for three-stage filters
f1 = (fo)(d]) f2=f0 f3=f0/(¥1
Qq=1/d, Qy=1/8 Q,=1/d,
G1=Gy=G3=(S+Gy)/3
for four-stage filters
f1 = (fo)(lh)
Q1=1/d1 Qz=1/d3
G1 =G2= G3= G4= (S+ Go)/4

f2 = “0”“3) f3= fo/a:; f4= fo/u1
03=1/d3 Q4= 1/d1

two or three stages, see fig. 6 or 7 respectively. From
the appropriate figure, obtain «; and d; (and a3 and
d; for a four stage Butterworth). If your filter bas a
5 0.3, table 2 offers approximations for « and d,
which usually give better accuracy than reading from
the graph. Decide what overall gain, G, in dB you
want from the filter, then use table 3 to find the
tuning frequency, the Q, and the gain for each stage.

It's a good idea to organize the stages as given,
with the highest-frequency stage first. (This mini-

a OR d
@
T

L

n 1 L [ 2 2
o .2 .4 6 B 1.0 1.2 1.4 16
FRACTIONAL BANOWIOTH

fig. 5. Four-stage Butterworth, with « or d as functions of
fractional bandwidth, &.
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fig. 6. A Chebychev two-stage filter (1-dB ripple) showing «
or d as functions of fractional bandwidth, 5.

mizes harmonic distortion for the overall filter.) The
higher-frequency stages have the lowest open-loop
gain, which means that feedback will be less effec-
tive in reducing the distortion in these circuits than in
the lower-frequency stages. Putting the low-frequen-
cy stages last gives maximum attenuation to any har-
monics generated by the higher frequency stages.

Multiple-feedback circuit. Now that you know
what the stages must do, the only thing remaining is
to design circuits with the required f£,,, Q, and G. For
stages with low Q (less than 10), the multiple feed-
back {MFB) circuit in fig. 9 performs well. Almost
any op amp will work here, but depending on its
bandwidth, limitations exist on maximum Q and
maximum f,,.

The upper limit on Q for the MFB circuit is given by
the smaller of

Qmax = VfT/(5fn)» (4)
Qmax = 10

where fr is the frequency at which the op-amp gain
equals zero dB (unity gain). The frequency, f,,
should be limited to about 1 per cent of f (10 kHz for
a 1-MHz £ amplifier, such as the type 741).

These restrictions minimize the effects of amplifier
gain on f,, and Q, which ensures accurate calculation
of these parameters and freedom from drift because
of amplifier gain changes with temperature.

The component values in the MFB circuit can be
found easily. Choose convenient value of capacitor,
C. The resistors are:

- Q
R3=27C (5)
R3
RI= 5 0Gr20) (6)
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4
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fig. 7. Chebychev filter with three stages (1-dB ripple} show-
ing o or d versus fractional bandwidth, 5.

~ 1
R Tt o R3- (1R)] ™

Note that [10(G/20} equals antilog;o(G/20)], where G
is the gain, as described previously.

State-variable design. The limitations of the MFB
circuit require that a higher-performance circuit be
used in some cases. The state-variable circuit in fig.
10 can do some amazing things. It can provide very
high Qs (over 100) and is hard to beat for stability
and lack of sensitivity to passive component drift.
However, it does take two more op amps and four
more resistors than the MFB design.

There are several degrees of freedom in this
design. Choose C, R2, and R4 for convenience.* The
remaining resistors are found from

RI=R,Q/(10¢/20) (8)
1__ fn
R3=__JIr_
nf, C (9)
_ R4
20+ (106/20) (10}
49 (1070)7|
Ir
Ju

*A “‘convenient’’ capacitor is one as small as possible that doesn’t
require overly large resistors. Choosing resistors too much above
100k {for 741s or similar op amps) can lead to excessive dc offsets
because of input-bias currents. Fet input op amps have extremely
small bias currents and will tolerate resistors in the tens of
megohms.



For the MFB circuit, capacitors with about 10
kilohms of reactance are in the ballpark. For in-
stance, at 1500 Hz, a 0.01 uF capacitor is suitable. In
the state-variable circuit, capacitors of about 100k
ohms of reactance can be used, such as 0.001 pF at
1500 Hz. A reasonable value for R2 or R4 is between
10k - 100k.

Both circuits can be impedance-scaled if the
calculations of component values reveal one or more
values that are out of the desirable range. This means
that all resistor values may be changed so long as all
change by the same ratio, and the capacitors change
by the reciprocal of that ratio. For example, if you
find a 300k resistor where you’'d like to have 100k,
you can change it by making all the resistors one-
third of their original value and by making the
capacitors three times as large. In the state-variable
circuit, R4 and R5 may be changed independently of
the other resistors so long as the ratio R4:R5 is
constant.

design example

The design procedure is used to create an input
prelimiter filter for an RTTY demodulator (TU). We'll

28

CHEBYCHEV (1 dB)

261 3 STAGE

24

22

20r BUTTERWORTH
4 STAGE

BUTTERWORTH

3 STAGE

CHEBYCHEV (1dB)

2 STAGE

BUTTERWORTH
2 STAGE

1 ) b L L t L 1
[ 2 4 ] 8 1.0 12 1.4 16
FRACTIONAL  BANDWIDTH

fig. 8. Loss due to staggering, S, as functions of fractional
bandwidth, §, for various active filters.

choose an overall gain of 30 dB to provide adequate
drive to the limiter from normal speaker signal levels.
To give flat response in-band and reasonable delay
distortion (associated with the transient response),
we'll choose a Butterworth design. For good selec-
tivity a four-stage configuration will be used. For 170-
Hz shift and 45.45 Baud (standard 60 wpm), the

f1=1(2205)(1.066) =2351 Hz
f2=1(2205)(1.0265)=2263 Hz
f3=2200/1.0265 =2148 Hz
f4=2205/1.066

Ri c ™~
>
P

fig. 9. Schematic showing the MFB, or multiple-feedback
circuit.

CCIR formula shows the bandwidth to be 246 Hz. To
allow for tuning error and drift, a 300-Hz bandwidth
at the 3-dB points will be used. The mark frequency
is 2125 Hz; the space frequency is 2295 Hz. Thus the
passband should be from f; =2060 Hz t0 fy=2360
Hz. Eq. 2 gives

£, =/ (2060) (2360) = 2205 Hz

From eq. 3 we obtain the fractional bandwidth

5 = (2360~ 2060)

5205 =0.1361

Since 6 is less than 0.3, use the approximations in
table 2.

oy =1+ (0.485) (0.1361) = 1.066

d;=(0.38) (0.1361)  =0.0517
as3=1+(0.195) (0.1361)=1.0265
d;=(0.92)(0.1361)  =0.1252

From fig. 8 the loss due to staggering, S, =18.2 dB
and from table 3 we have

Q;=1/0.0517=19.3
Q,=1/0.1252= 8.0
Q3=1/0.1252= 8.0
= 2068 Hz Q4=1/0.0517=19.3
and G=(18.2+ 30)/4=12.05 dB (per stage).

It's apparent that the state-variable circuit must be
used for the first and fourth stages (Q > than 10). At
2351 Hz a 741-type op amp is capable of

/ 10°
Qmaxz 57(2?5_]_) =9.2

Since the second and third stages have Qs less than
this, the MFB circuit is usable.

Let the capacitors in the state-variable stages be
0.001 xF and the capacitors in the MFB stages be
0.01 uF. Let R2 and R4 be 100k in stages 1 and 4.
From eqs. 8, 9, and 10 we obtain the values for the
first state-variable stage:

RI=(100k) (19.3/1012.05/20) = 482k
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fig. 10. Schematic of the state-variable stage.

. [2351]
= 108 =67.54k
(21) (2351) (10-9)
5
R5 = 10 = 2686 ohms

(2) (19.3 + 1012:05/20]
o (4)(19.3 + 1012.05/20)|
T Tor !

2351

Similarly, for stage four, we find

R1 =482k ohms
R3 =76.8k ohms
R5=2626 ohms

Now for stage two, using eqgs. 5, 6, and 7,

R3 =8/ m(2263) (0.01 x 10-6) =112.5k ohms

RI=112.5k/(2) (101205/20) = 14.05k ohms

R2= 1 = 439.6 ohms
[2n (2263) (0.01 x 10-5)]2 [112.5k - (

v
14.05k ) /
And in the same fashion, for stage three, we have

R3 =118.6k ohms
R1 = 14.8k ohms
R2 =462.9k ohms

construction

The filter was constructed using two MC3303 quad
op amps. Combinations of one per cent resistors
were used to give the calculated values within 0.5 per
cent or less, nominally. Polystyrene capacitors, 1 per
cent tolerance, were used in all sections.
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The measured response of the filter before tuning
is shown in figs. 11 and 12. The calculated response
which is given for comparison, was generated using
eq. 1 for each stage and then adding the four
responses.

Normally, filter sections will need trimming for fre-
quency and/or Q. In many low Q filters (§ 0.3), 5-
per cent tolerance resistors will give quite satisfac-
tory results without trimming. The only penalty may
be slight center frequency error and perhaps a small
amount of skew in the passband frequency res-
ponse.

For the narrowband filters, and especially those
with three or four stages, an audio generator, ac
voltmeter, and frequency counter will help in trim-
ming each stage independently to the required
parameters. In the state-variable circuit, adjust both
R3 values to set the center frequency, then use R5 to
fix the Q. Remember Q is the 3-dB bandwidth
divided by f,,. For an MFB stage, adjust R3 to give
the desired 3-dB bandwidth. Then adjust R2 to set f,,.
Varying R2 has virtually no effect on the bandwidth,
which means the Q changes at the same rate as f,,.
After tuning the RTTY demodulator input filter, the
overall response was essentially indistinguishable
from the calculated response.

components

Generally, components should be the best you can
get. Metal-film resistors and polystyrene or mylar
capacitors are hard to beat, but may be overkill. Stay
away from capacitors designed for bypass or
coupling use; their tolerance is poor, as is their stabil-
ity. Carbon resistors are usually adequate in all but
the narrowest filters. For op amps, 741s are suitable
(as aré the 1458 dual versions and the quads like the

Or

-40

a8

-60

-70 L
1000 2000 3000 4000
f, Hz

fig. 11. Response as a function of frequency for an RTTY in-
put filter. Solid line: calculated; dots: measured data before
tuning.
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3303), when used within the limitations given above.
The LM318 op amp gives much greater freedom from
Q drift (in the state-variable circuit) and f,, drift (in the
MFB circuit). Some of the new wideband fet-input
op amps, such as the LF356, should be excellent per-
formers. When external frequency compensation is
required, use the values specified for unity gain
amplifiers.

\\ T— AFTER TUNING

S CALCULATED

Il . i L ]
2100 2200 2300 2400

fig. 12. Passband response of an RTTY input filter.

When interfacing active filters, take care that the
source impedance driving the filter is very low, i.e.,
less than 1 per cent of R1 in either circuit. Another op
amp or a voltage follower provides an excellent
driver. If the requirement for a low impedance can’t
be met, deduct the source resistance from the value
of R1in the first stage.

You've seen an easy-to-use method for designing
stagger-tuned active filters to your own needs, and
have learned to avoid some of the possible pitfalls.
Now you can replace that filter you borrowed from
someone else’s circuit that never did work exactly
the way you wanted.
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Features:

® Ten watts input — eighty watts output

e® Harmonic reduction exceeds —60 dB to meet FCC
R&0 20777 Specifications

® Variable T-R Delay for CW/SSB

® Functionally-Designed Extrusion Includes Mounting
Lip
Preamplifier
Amplifier

e Automatic T-R Switching of Amp & Preamp

Selectable Independently of Power

® Preamp gain: Nominally 11 dB
Noise Figure: Nominally 2.5 dB
(Including Relay Losses)

® Remote Control Head Available Separately)

Introductory Price: . . .
. Lunar Model 2M10-80P . . . $189.95

Please add $3.00 shipping and handling.
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NEW Model DX-555P Counter-Generator
with prescaler

Call us for immediate shipment and/or delivery date.
BankAmericard or Master Charge.

Use your

NEW Counter-Generator

Two vital pieces of test

.-_a equipment in one,

Counter:
5 digit display, 7 digit readout capa-
bility. 10 Hz to over 30 MHz (250
MHz with prescaler). Input level 20m
Vrms to 5 Vrms (Prescaler 200m Vrms
to 2 Vrms). Base oscillator beals di-
rectly against WWV,

Generator:
440 kHz to 30 MHz in 3 ranges
Output displayed on counter and avail-
able at jack on rear panel 600 Hz
modulation for AM receivers

'I'he DX ‘J" ANTENNA:
* Gold-alodined aluminum
radiators
Requires no ground

plane
VSWR typ. 1.3:1 (146-
148 MHz)
Handles 250 watts plus
Weight: B oz,

= 144, 220, or 440 MHz
Models, Your Choice
Price $29.95

General:
110 VAC fused supply
Size (in.) 2.3H x 6.3W x 8.5D
Weight (Ibs,) 4.4

MODEL DX-555P (to 250 MHz - incl. prescaler) $239.95
P{easeb! add $3.00 shipping/handling. Model without prescaler also
available.

California residents add 6%, Order today at your dealer or
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Louls N. Anciaux WBBNMT
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On most 4, 5 and 6-element antennas,
only 3 elements at any one time on any
one band are working. The rest are
goofing off.

So counting elements is no way to
judge an antenna.

This 3-bander uses every one of its 4
elements all the time for maximum
forward gain and maximum
front-to-back ratio.

And that adds up to an antenna that
works harder. With no idle elements to
Increase windage and bulk.

A good reason why the TB-4HA
Is known both for performance
and toughness.

In fact, all of Swan's beam antennas
share a reputation for working harder
for every dollar you invest in them.

Swan beams are precision
engineered for a full 2000-watt PEP
rating and a VSWR of 1.5:1 or better at
resonance. And besides optimum gain
and front-to-back ratio, they're easy to
Iinstall and tune.

Order a Swan beam today. Use your
Swan credit card. Applications at your
dealer or write to us. Who needs
antennas that goof off?
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Heavy-duty, four-
working-element an-
tenna for 10, 15 and
20 meters. $259.95

%

Heavy-duty, three-

working-element an-

tenna for 10, 15 and
20 meters. $199.95

Light-weight, two-

working-element an-

tenna for 10, 15 and
20 meters. $129.95

MB-40H

-

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

meters. $199.95

SWAN BEAM ANTENNA SPECIFICATIONS. For 52-0hm coaxial feedlines.
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TB-AHA | 24'x15" |28-10"| 18-6"| 100 mph | 1481bs.| 6saft. | 54 Ibs.
TB-3HA | 16'%x15 28-2 16 | 100mph | 1101bs. | 4sqft. | a4 ibs.

TB-2A | 65x15° | 278" | 14-3"| 8BOmph | 60Ibs. | 18sqft | 18 lbs.
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Our new 4010V expandable 4-band
antenna is designed for the operator
who wants to straddle continents at
adown-to-earth price.

One reason the 4010V saves you
money is because it's simpler. For
example, itdoesn't need a
counterpoise. And it's easy to install.

The new 2000-watt PEP trap
vertical comes in short lengths
complete with mounting plate. So
with easy set-up and no ground
radials to contend with, you can't
beat it for getting on the air fast
when you're in the great outdoors.

And it's also ideal for mobile homes {
and apartments.

Then when you feel like exploring

eters, expand your 4010V to five

bahgs with the Swan 75 AKkitand 4
you'fg into a whole new world. ;

75AK 75-meter kit

-

b

1040V Vertical Antenna.

But if you're interested in a more
permanent installation with one of
the most effective verticals made,
check out our 1040V.

The rugged 4-band 1040V trap
vertical for 40 through 10 meters is
well-known for completeness.

When you open your 1040V box
what you see is what you need.

Like copper wire to make two
counterpoise radial wires for each
band, egg insulators and a base
mounting plate.

And when you're ready for 75
meters you can expand to five bands
with the Swan 75 MK kit. Which is
noted for the same attention to
completeness as the 1040V.

Buy a Swan 4010V or 1040V
expand-a-band-later vertical today.

75 MK 75-meter kit

Use your Swan credit card and pay
later, too. Applications at your dealer
or write to us.

4010V 4-band trap vertical

antenna. $ 7495
75 AK 75-meter kit. $ 39.95
1040V 4-band trap vertical

antenna. 3122.95
75 MK 75-meter kit. 39.95

(Prices FOB Oceanside, CA)
Dealers throughout the world

or order direct from

@ Swanmn,

ELECTRONICS

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

EW 4010V VERTICAL ANTENNA.

'IT LOOKS AS GOOD TO
YOUR POCKETBOOK AS

IT DOES TO YOUR

TRANSCEIVER.

4010V Vertical



crystal-controlled
phase-locked

receiving converter

Circuit details and
construction information
for a converter

that receives signals
between 0-28 MHz
when used with

a receiver that tunes
from 28 10 29 MHz

Over the years many amateurs have traded their
old, general-coverage receivers for shiny new ‘“ham-
band-only” models. We’ve gained in stability, sen-
sitivity, selectivity, dial accuracy, and many other at-
tributes; but we've lost on frequency coverage. Ex-
cept for a few narrow windows to the outside world,
we can listen only to each other. Those with interests
outside the amateur bands have had to use a second
receiver {frequently an old general-coverage job) and
put up with drift, bulk, and lack of accurate calibra-
tion. The XPL Converter, described here, is designed
to work with a modern receiver to give the best of
both worlds — extremely broad frequency coverage
together with crystal stability and calibration ac-
curacy. The converter receives all frequencies be-
tween 0 and 28 MHz when used with a receiver tun-
ing 28 to 29 MHz. Construction is simple, straight-
forward, and inexpensive thanks to integrated
circuits.

description

The XPL Converter consists of a wide-range tuned
input circuit, 60 kHz to 28 MHz; a local oscillator
with injection frequency switch-selectable in 1-MHz
steps from 29 to 56 MHz; and a mixer circuit with
output 28 to 29 MHz feeding the receiver as a tunable
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i-f amplifier. A block diagram is shown in fig. 1.
Local oscillator output is taken from a vfo (vco),
which is phase locked to a 100-kHz reference oscilla-
tor through a counter chain preset by thumbwheel
switches for band selection. The various sections are
described in more detail later.

An example may help clarify the frequency conver-
sion technique employed in the XPL. If the vco is set
at, say, 38 MHz, the tunable i-f range of 28 to 29 MHz
will allow reception of signals from 38-29 =9 MHz to
38-28=10 MHz. A 9330-kHz signal in this range
would be received at 38-9.33=28.67 MHz. The re-
ceiver tunes backwards, in that the low-frequency
end of each range will be received at 29 MHz and the
high end at 28 MHz. This turns out to be only a minor
operating annoyance, however. Low-side injection
could be used for forward tuning but only at the sac-
rifice of tuning range at the upper end.

The vco is phase locked to the reference crystal, so
the local oscillator is of crystal quality as far as accu-
racy and stability are concerned. Any input frequen-
cy can be precisely located and will be stable within
the accuracy and stability of the receiver on the 10-
meter range. For most-modern receivers, this means
1-2 kHz accuracy and a few hundred hertz drift on
warmup. What a difference from the old general-
coverage boat anchors!

input circuitry

Input-circuit details are shown in fig. 2. A single-
tuned circuit provides input selectivity for the XPL.
Six switch positions cover 60-150 kHz, 150-450 kHz,
450-1400 kHz, 1.4-4.5 MHz, 4.5-10 MHz, and 10-30
MHz. The four high-frequency ranges use a commer-
cially available coil set having high-impedance bal-
anced antenna windings. On the two low-frequency
ranges pi-section single-ended input circuits are used
with rf chokes for the inductors. Tuning is by a mini-
ature broadcast superhet variable capacitor having a
total capacitance of about 560 pF with the two sec-
tions in parallel.

Two input traps are used: a balanced lowpass filter
to eliminate TV/fm pickup and a series-resonant

By Keith H. Sueker, W3VF, 110 Garlow Drive,
Pittsburgh, Pennsylvania 15235



trap to eliminate overload from any one broadcast
station. Additional suppression measures may be
required in unusual situations.

There’s no need to conform to the input circuit
shown. In fact, the antenna tuning section from a
scrapped general-coverage receiver could be used to

0-28mHz

INPUT OUTPUT I-F
——
TUNING MIXER 29-28mHz

60kHz - 28mHz

LOCAL
OSCILLATOR

29-56mHz
(ImHz STEPS)

fig. 1. Block diagram of the XPL converter.

handle the high-frequency end of the range. The low
end can be extended with larger inductors, but the
tuning range for each band will be quite limited be-
cause of distributed capacitance in the coils. Two
additional coils, however, will allow tuning to about
15 kHz,

local-oscillator system

The heart of XPL is the local oscillator. This circuit
consists of a voltage-controlled oscillator (vco), pro-
grammable divider chain, crystal-reference oscillator,
and phase comparator. A block diagram is shown in
fig. 3.

Phase-locked-loop operation has been well des-
cribed in the literature, but a quick review may be
worthwhile. A phase-locked loop is a feedback con-
trol system that measures the phase difference
between two frequency sources and generates an
error voltage that changes the frequency of one fre-
quency source until the two sources are in phase
synchronism. For continuing phase errors, the phase
detector will function on frequency difference and
steer the system into phase lock.

Two basic systems can be used to generate a
selectable series of integrally related frequencies. If
the phase comparator is sensitive to reference-
oscillator harmonics, the controlled oscillator can be
directly locked to a selected harmonic by first tuning
it manually to a nearby frequency, then allowing the
phase detector to lock up. This is the system used in
several commercial receivers. The only objection
from a construction point of view is that it requires a
manually variable oscillator with dial calibration suf-
ficient to resolve adjacent harmonics. A lock indica-
tion is also useful in identifying the proper harmonic.

A more direct way of generating the integrally

related frequencies is to divide the controlled-
oscillator frequency by programmable digital dividers
before phase comparison to the reference frequency.
If the oscillator frequency is divided by, say, 24 be-
fore the comparison is made, the effect is to lock the
oscillator to the 24th harmonic of the reference
frequency. In XPL, a fixed divide-by-ten and two
programmable divide-by-n counters are used to
enable lock from the 290th harmonic to the 560th
harmonic of the 100-kHz reference frequency in
steps of 1 MHz.

oscillator and phase comparator

Fig. 4 is the schematic for the reference oscillator
and phase comparator. A 7400 quad NAND gate is
used with a 100-kHz crystal to generate the reference
frequency. There’s no special merit to this scheme
other than simplicity, and any convenient oscillator
circuit could be used so long as it provides TTL out-
put levels. In the circuit shown, the 0.0047 uF
capacitor at the input to the last gate was necessary
to eliminate a double-puised output to the phase
comparator.

A Motorola MC4044P phase-lock chip was chosen
because it offers TTL logic, a nonharmonic-sensitive

tsF
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AZ E C-5495-A
F D-5495-A

fig. 2. Input-circuit schematic.

comparator, and some internal auxiliary transistors.
Also, its use in synthesizers has been described in
recent articles.

Output from the MC4044P is buffered by an exter-
nal 2N5457 fet follower and the internal emitter
followers. The comparator has unity gain from the
phase detector to the output. An active filter is
backed up by two poles of rolloff for loop stability
and high 100-kHz ripple attenuation. The reference
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oscillator and phase comparator are supplied from an
on-board regulator that provides both isolation and
filtering.

voltage-controlled oscillator

The voltage-controlled oscillator in the XPL (fig. 5)
uses a Motorola MC1648L ECL chip designed for this
service. Spectral purity requirements preclude a
voltage-controlled multivibrator, so this chip was
used with an external high-Q toroidal inductor and a
Motorola MV 1401 variable-capacitance diode or
varicap. Since ECL has a very low logic swing, an

100kHz
REFERENCE
OSCILLATOR

TO MIXER
f=10xU~+100xT mHz

PHASE
DETECTOR vco
& FILTER |conTmoL
VOLTAGE

LOW END OF RECEIVED
FREQUENCY RANGE
12N +10x NymHz

U PRESET DIODE
* UNITS ua_rlmx
LT |ERESET L Rices
- TENS +2 OR +3

T

THUMBWHEEL
SWITCHES

fig. 3. Local-oscillator block diagram.

output translator, 2N4403, is used to regenerate the
TTL signal level. At this point you might ask whether
the ECL chip is worth the effort. The answer is a
qualified ““Yes,’” since it functions from a two-
terminal tank circuit and eliminates the need for
fussing with feedback in a transistor oscillator,

The MV1401 varicap is rather expensive (in the
$9.00 range), but it has a guaranteed 3:1 tuning
range and high Q. This application requires only a 2:1
range, but allowances for temperature variation com-
ponent tolerances, and other considerations make it
necessary to have some overrange. Less-expensive
limited-range diodes could be used, but they would
require changing fixed capacitors to cover the tuning
range for the vco. The inductor is a T-25 mix 6 toroid
with four turns of no. 22-28 AWG (0.6-0.3mm)
enameled wire.

An output to the mixer is taken directly from the 50
ohm vco output at pin 3. For the TTL counters,
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however, the swing is wrong. The sum of one diode
drop and a base-emitter drop from the 5-volt-supply
rail places the 2N4403 base voltage in the ECL logic
voltage range. The 2N4403 collector voltage swings
from 0.5V to about 3.5V to drive the counter. A 22-
ohm base-emitter resistor aids junction recovery and
cleans up the output waveform.

The entire vco section is quite susceptible to hum
and modulation disturbances. For this reason, a
separate voltage regulator is again used. The vco
should be located well away from transformer fields
or ac power wiring.

programmable counters and translators

This circuit is shown in fig. 6. Before getting into
counter details, a related matter must be considered.
The count set into the preset counters must always
be 29 (MHz) higher than the bottom end of the input
tuning range, so that the switches can read input
range directly. This requirement leads to the neces-
sity of translating switch settings to the counters.
Table 1 summarizes the required relationships. If
decimal switches are used, the offset of minus 1 in
the units digit can be provided by simply rewiring into
the decimal-to-BCD diode matrix, as shown in fig. 6.
Note, for example, that a switch indication of 4 is
translated to BCD 1+ 2 =3, which is 4 minus the re-
quired one unit. The 3%0-ohm resistors establish a
TTL logic zero for open-switch positions.

The tens digit is somewhat more messy. Switch in-
dications must be translated up by 3 except when the
units position is zero, which requires an up-
translation of only 2. Thus, 00 goes to 29, 01 goes to
30, 10 goes to 39, 11 goes to 40, and so on. Since a
zero-units digit is translated to a 9 in the output, the
presence of this 9 can be used to change the tens
digit to an output lower by one integer.

Two sections of a 7400 quad NAND are used to ac-
complish this magic. A decimal-to-BCD diode matrix
with an offset of +3 is used in conjunction with a
second matrix with offset of +2. The proper matrix

table 1. Relationship between switch settings and counters.

switch counter
input readings presets
range ten units ten units
0-1
1-2
23
9-10
10-11
1-12
1213
19-20
20-21
21-22
27-28

o
w

N NN 2 = 2o 200 © 00
N2, O WO W N
N Ot &b b b dWww WwWwN
D O ww = O0Ww =0



Looking down on the XPL converter. Components and
wiring are shown on top of the chassis.

is chosen by clamping diodes from the two 7400 out-
puts. If a units 9 is present, the 9 bus is high and the 9
bus is low. Under this condition, the +3 matrix
diodes are clamped low, and the +2 matrix diodes
are released. For units digits other than 9, the situa-
tion is reversed.

Those familiar with counter techniques may im-
mediately conclude that this is the long way around
the barn, and so it is. A simpler solution to the
translation would be to use a precounter set to 29 to
delay activation of the programmable counters until
the first 29 counts have passed. However, this re-
quires two more counter chips, involves a clock gate,
and is more difficult to troubleshoot if problems
develop. The approach shown was devised with the
less-experienced builder in mind, since trouble-
shooting of the diode matrices can be done with a
vtvm,
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Returning now to the counters, a high-speed
74196/8290 is used as a divide-by-10 prescaler to get
the signal into TTL frequency range. This unit has a
typical toggle frequency of 756 MHz and handles the
56-MHz maximum input with little effort. The pro-
grammable counters, 74192s, are preset by their
respective diode matrices. Both are operated in the
countdown mode and are cascaded and loaded
through the borrow outputs.

Counter operation is as follows: The C, output of
the 74196/8290, pin 2, goes high once every ten in-
put pulses from the vco. Each output pulse causes
the units 74192 to count down by one count. When
the count reaches zero, the borrow output goes low
between pulses and causes the tens 74192 to count
down by one count. It, too, generates a borrow pulse
after reaching zero, and it is this pulse that’'s used to
reset the system. The borrow pulse from the tens
counter is used to load the preset number into each
counter,

As an example of operation, suppose the thumb-
wheel switches are set to 08 (8-9 MHz range). The
units counter will be preset to a count of 7 (8-1) and
the tens counter to 3 (0 + 3). Following a reset pulse,
the units counter will count down one count every
ten vco cycles and first generate a borrow pulse after
70 vco cycles.

After this first 70 cycles from the reset pulse, the
counter will again generate a borrow pulse every 100
vco cycles. Each of these borrow pulses causes the
tens counter to count down by one count from its
preset of 3 and to generate its own borrow pulse
after 70+ 100+ 100+ 100 vco cycles. The tens
counter borrow and reset pulse thus occurs 370 vco
cycles after the first reset and then immediately
resets the counters again.

The tens counter borrow output frequency is equal

PHASE COMPARATOR
MCap44p

. PU ZN345T
!
3 5 568

fig. 4. Reference oscillator and phase-comparator schematic.
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fig. 5. Voltage-controlled oscillator schematic.

to the vco frequency divided by (10xU + 100xT),
where U and T are the units and tens presets respec-
tively (7 and 3 in our example).

The tens-counter borrow output is also used to
feed the phase comparator so that the vco frequency
is locked to 10x7 + 100x3 =370 times the reference
frequency of 100 kHz. The vco is thus locked at 37
MHz, which is the required local-oscillator injection
frequency for receiving 8 MHz with a 29-MHz i-f.

Resistor values shown for the diode matrices are
fairly critical. Germanium diodes would provide more
margin, but the circuit works well as shown. If the
same nominal values are used, no problems should
be experienced. Power for the counters and trans-
lators is provided by still another 5-volt regulator.
This system draws several hundred milliamperes and
may need a regulator heat sink.

mixer

A dual-gate, diode-protected mosfet is used for
the mixer (fig. 7). The 40673 has good intermodula-
tion characteristics and is simple to use. Output from
the drain is taken through an output transformer,
broadly resonant at 28.5 MHz, which provides a low
impedance output to the receiver. This stage is
powered directly from the 9-volt power supply, since
decoupling is not a problem. An output switch pole
allows the receiver input to be connected to the con-
verter or to a high-frequency antenna. A second pole
is used to ground the high-frequency antenna to
minimize pickup when the XPL Converter is in use.

power supply

All operating power for the XPL is derived from a
12-volt transformer and bridge rectifier at about 10
volts (fig. 8). A 2N3055 is used as an active filter to
reduce ripple. This transistor is much larger than re-
quired, but it’s cheap, readily available, and needs no

62 december 1977

heatsink. If the 9-volt rail is not reasonably clean, the
received signal may be hum modulated. Ac input is
switched by a third pole of the IN-OUT switch, and a
pair of 0.02 uF capacitors are used for line bypassing.
Note that these capacitors should have 600-volt
ratings.

construction

Each circuit section was built on a separate
printed-circuit board for easy testing and debugging.
There’s no real need to do this, however, and a single
PC board might be easier to handle mechanically.
The layout shown is also more compact than
necessary. The entire unit could be built on perf
board if generous ground conductors are used.

Coax cable should not be used for interconnecting
circuits except for the vco output to the mixer, mixer
output to the receiver, and input from the hf anten-
na. Other leads should be run in twisted pairs of no.
22-26 (0.6-0.4mm) hookup wire to minimize shunt
capacitive loading on the TTL gates and to reduce in-
ductive pickup in the phase-comparator circuitry.
Coax cable should not be used in the input circuit,
since the high capacitance of this cable could ap-
preciably decrease the tuning range.

The 28.5-MHz output coil was a junk-box relic of
unknown parentage. Any coil with a turns ratio of
about 5:1 with a slug capable of resonating at 28.5
MHz will do. An inductance of about 3uH is required.

Most of the parts for the XPL are available from
surplus houses or other ham radio and QST adver-
tisers. The MC4044P, MC1648L, and MV1401, how-
ever, will probably have to be ordered from a fran-
chised Motorola distributor. Total cost is about $20
for these items.

The individual regulators were Motorola types, but
various National LM-series are equally satisfactory
and widely available. The 2N4403 transistor can be



replaced with almost any high-frequency pnp tran-
sistor. Similarly, the 2N5457 can be replaced by other
N-channel jfet devices, such as the MPF102 series.

All signal diodes should be 1N4148/1N914 or
similar silicon computer diodes. As mentioned
earlier, germanium diodes can be used in the diode
matrices if desired. Power diodes are low voltage,
plastic-lead-mounted types.

Capacitors can be ceramic units except for the
antenna input capacitor (560 pF) and the vco 1500-pF
capacitors which should be of low-loss polystyrene
or mica construction.

TRANSLATORS

The entire counter and phase-lock system could be
designed around CMOS circuitry except for the vco
and the prescaler. CMOS chips are not widely
available in surplus outlets but are rather inexpensive
when purchased new. Power supply current could be
considerably reduced by shifting to CMOS, and the
diode translators could be run-at a much higher im-
pedance level.

adjustments and troubleshooting

The power supply forms a logical first item if the
XPL is built in steps. Output voitage must be at least
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fig. 6. Schematic of the XPL programmable counters and translators.
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fig. 7. Mixer schematic.

7 volts to allow the individual regulators their re-
quired 2-volt input margin over 5-volt regulated out-
put voltage. Frequency calibration of the reference
oscillator can be done by zero beating with WWV or
with WCFL, Chicago, on 1000 kHz. The vco should
be checked for range by coupling a grid-dip oscillator
to the toroidal coil. An input of 0.5 to 3.5-volts
positive, derived from a separate source, should
drive the vco from 25 to 60 MHz or so. If the frequen-
cy range is off, toroid turns may be trimmed or the
1500-pF capacitor value changed to suit. Input-coil
slugs should be adjusted to allow coverage of all in-
put frequencies with a bit of overlap.

Operation of the translators can be checked with a
vtvm. Logic zero must be 0.8 volt or less, and logic 1
must be 2.4 volts or more — standard TTL levels.
Preset counter operation can be checked with a trig-
gered oscilloscope and a low capacitance {(10X)
probe. The 74196 output pulses will be visible on
most inexpensive scopes.

operation

For best results, a good antenna system should be
used with the XPL. One of the best is an 80-meter in-
verted V or dipole with open-wire feeders. Except for
those few frequencies at which the antenna happens
to be an odd number of quarter wavelengths long, its
impedance will be quite high. Thus, the high
capacitance of a grounded coax antenna feeder
would result in serious signal attenuation. A simple
long-wire antenna can be used if the end is brought
directly to the XPL input terminals. If a separate

POWER SUPPLY

120712v L
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fig. 8. Power-supply schematic.
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antenna system isn‘t available, any ungrounded
antenna feeder system can be used by connecting
either lead to the A1 antenna terminal. Terminal A2
should be grounded for single ended inputs.

The input circuit should be calibrated at least
roughly so you can be sure the desired signal is being
peaked. The input circuit provides the only rejection
for 10-meter signals present on the antenna. Above
about 15 MHz, this rejection may be inadequate to
prevent strong 10-meter signals from coming directly
through the mixer to the i-f. A resonant trap or a
loosely coupled input circuit can be added if this
problem proves troublesome. A balanced mixer
would reduce the feedthrough, but the added com-
plication seemed unnecessary. | suggest this as an
alternative approach for those interested in ex-
perimentation.

final remarks

The XPL Converter has been fun to use. Broadcast
stations pop up exactly where they are supposed to
be. The Selected Cities Weather Summary, broad-
cast from Miami on RTTY has been interesting to
print and peruse. WWV is available on all frequencies
for calibration or a check on propagation conditions.

Aviation weather and general information is broad-
cast on the local low-frequency range station. Every
international shortwave band can be received. Inter-
national air-route traffic control from Miami and New
York can also be monitored. And, near the top end,
you can even listen to CB operations.
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RTTY Can Be Easy!

Have You Wondered . . .
What Owning a RTTY Station Would be Like?

Have You Thought . ..
About Finding Out but Didn’t Know Who to Ask?

HAL COMMUNICATIONS CORP.
Box 365

Urbana, lllinois 61801

217-367-7373

X

ASK THE GUYS AT HAL!

Our sales and service staff will be happy to assist you Answers to common RTTY questions are featured
mvour choiwce of RTTY equipment, answer questions mn the center fold of our new amateur radio catalog
about RTTY, and provide assistance if problems do Such questions as “What do I need?”, “"How do | hook
anse. In addition, all HAL amateur RTTY equipment it up?”, and “What frequencies do | use?" are dis
manuals can be purchased for $10.00 each for an cussed. Techmcal ponts concerning RTTY pulses,
advance look (applicable to future purchase of that FSK and AFSK, and high tones vs low-tones are
umt) covered

Write today for HAL'S new catalog and RTTY quide and discover how much fun RTTY can be

For our European customers
see HAL equipment at
Ru hter & Co . Hanmowwer
1EC Interelcn, Bissone
Primetek Systerns, Handen, Swasder
Racho Sha kb of Londaon
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A Component System
for RTTY

\______\N_--_ N
ST-5000 RVD-1005 DKB-2010

Active amateur, short wave listener, beginner, or old-timer—you’ll enjoy RTTY with the HAL
component system. Shown above are our ST-5000 Demodulator, RVD-1005 Visual Display Unit, and
DKB-2010 Dual-mode Keyboard. The RVD-1005 is a time-proven display generator that converts
BAUDOT coded RTTY pulses into a video display. It receives the 4 standard RTTY speeds (60,66,75,
and 100 words per minute) and generates a 25 line, 40 characters per line display. The low-bandwidth
video output can drive either a TV monitor or a modified TV Set (power transformer and video
connection required). The DKB-2010 will transmit these same four RTTY speeds as well as MORSE
code at 8 to 60 wpm. The DKB also features N-key rollover, adjustable CW weight, HERE IS message,
and internal CW side-tone oscillator. The 3-key standard buffer can be extended to 128 keys with the
EMO-128 buffer option. The ST-5000 is the newest of HAL's line of RTTY equipment, offering 2-shift
operation with high-performance active filter circuitry. It also has built-in AFSK oscillator and loop
supply and can be factory tuned for either the “High” or “Low” frequency tone pairs. Autostart and
printer control circuitry make the ST-5000 ideal for both electronic and mechanical RTTY terminals.
For a high-performance and cost-effective RTTY station, the RVD-1005/DKB-2010/ST-5000 com-
bination is hard to beat!

ST-5000 RVD-1005 DKB-2010

« 170 and 850 Hz Shift .4 R'I—I'\"Slp(wds » Baudot RTTY & Morse Codes

e Low or High Tones (60, 66, 75, 100 wpm) o 4 RTTY Speeds (60,66,75, 100 wpm)
o Crystal Controlled

o Integral Tone Keyver » Crystal Controlled

« Active Filters » Baudot RTTY Code « 8 to 60 wpm Morse Code
« Autostart * Unshift-on-Space « Programmable HERE IS message
« Meter Tuning Indicator (Switch S\rI‘p:-‘ti\P[E'} « N-Key Rollover
« Internal Loop Supply * I"(“‘P or RS-232 Input « 3.Key Buffer Standard
« Attractive, Small Cabinet " gg f.lmr.[s]ttcri Lines (128 Key with 128 EMO option)
' : ane Display g . ) .
« High-gain, Wide bandwidth Limiter i T e * Quick Brown Fox test message
: s Table or Rack Cabinet T i e
« For either HF or VHF operation i R « Automatic FIGS/LTRS for RTTY
« Use with modified TV Set R N
« 120/240V, 50/60 Hz Power « 120/240V. 50/60 Hz P « Internal CW Sidetone Oscillator
" g « 120/240V, 50/60 Hz Power
RVD006 ;oo asivessis $395.00
(Specify Table or Rack Cabinet) DEB:20M0 s s v s wimmeia $395.00
SO0 . cxivs mssmmors $27500 RVD2110Quasar TV...... $150.00 (Specify HERE IS message)
(Specify High or Low Tones) (Shown above) EMO-128 Buffer Option .... $ 85.00

Write for our new catalog and RTTY guide.

For our European customers
HAL COMMUNICATIONS CORP. Fiok (¢ Butogenii gt
X Richier & Co., Hannover
Urbana, lllinois 61801 LEG, bidelco: Basone’ . .
217.367.7373 Radin Shach o Lodon

vy
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short circuit

RTTY time/date printout

An important point was missed in
table 1 of the RTTY printout article
which appeared in June, 1976, ham
radio. Pin 4 of U15 should not be
grounded but should have the ap-
propriate BCD information for the
tens of minutes digit.

As shown, the ten, minutes digit
will only display up to 39 minutes in-
stead of 59 minutes. In fig. 4A, pins 6
and 7 of the 7490s must be grounded;
otherwise the circuit will only print
the 19th as the date.

Advancing the date by moving the
clock is a very tedious process. Over-
shooting will mean doing the entire
thirty days over again. The diagram
below shows a circuit that will permit

|
0 UI4 3 4 TO PIN 14
PIN 6 2 & OF 7490

INFIG. 4A

MARKED TH

8
SN7400

you to advance the date by one day
with the flip of the switch. When the
date resets at the end of the month,
flipping the switch will advance the
clock to @1, much easier than advanc-
ing the digital clock a complete 24-
hour period. Note that this advance
circuit is designed to work with a low
input so the date advance must be
done before 2000 hours.

pi network design
and analysis

Eq. 8 in the pi network design arti-
cle, September, 1977, ham radio,
should not have the radical sign on
the right hand side of the expression;
it should read

R1 (at minimum point of X¢; curve)=R;g=

direct output synthesizer
for two meters

In fig. 4 of the direct output syn-
thesizer in August, 1977, ham radio,
the lines connected to pins 10 and 8
of U3C have been transposed. For
correct operation, pin 10 is connected
to the pin 9s of the 74161s, and pin 8
of U3C is connected to pin 1 of U2B.
On U1, pin 2 is the input from U3D
and pin 1 should be connected to the
junction of the 100 and 360 ohm
resistors. U1 may exhibit some
temperature and voltage sensitivity at
times causing the divide-by-21 func-
tion to become a divide-by-22. This
problem can be cured by either of
two methods: putting a 330 pF
capacitor from pin 2 of U1 to ground
or replacing U3 with a 74L00 instead
of the 7400. U8 is a 7483, not a 7473.
In fig. 6, the 0.1 uF capacitor con-
nected to pin 2 of U18 should be a
0.01 uF disc capacitor. Also, the 40k-
ohm resistor on the output of U188
should be 10k.

serial converter for 8-level
teleprinters

The serial converter in August,
1977, ham radio, uses a 74121 for
U16, nota 7474.

2X,2 (8)

Also, eq. 12 should read as follows:

<R2—R1) 2
X, =(R1+R2) 2+t VQ?—(Q2+4\R1+R2 (12)
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audio frequency
speech processing

The circuit board layout for the
audio speech processor in August,
1977, ham radio was missing several
connections. The diagram above
shows the correct circuit board lay-
out. The output is taken from the
center of R13 and not as shown in
fig. 5 in the article. The numbering
for the pins of the ICs in the schema-
tic diagram should be changed to cor-
respond with the 8-pin mini DIPs
used on the finished board.

fig. 3 change to

3
2
4
[
7

phasing-type single-signal
detector

In fig. 2, page 72 of October, 1976,
ham radio, the two 180-ohm resistors
should be connected between gate 2
and the source of the dual-gate
mosfet as shown below. Also, gate
number 1 is not connected to the
source.

- OO PO

1
1

04

E;J”% T
T T




spectrum analyzer

There are several errors in the spec-
trum analyzer construction article
which appeared in the June, 1977,
issue. The 75.1 ohm resistor in the rf
attenuator should be 71.5 ohms; the
six 69.1 ohm resistors should be 61.9
ohms (fig. 10). The i-f attenuator
should have three, not two, 20 dB
sections (like the rf attenuator).

The mixer diodes used by the
author are Hewlett-Packard part
number 5082-2900; most any hot-
carrier diodes should work if they are
all the same type.

The crystal in the second local
oscillator is 150 MHz +2 MHz; the
crystal in the third local oscillator is
39.3 +1 MHz. The 10k resistor
associated with CR401 should go to
switch S601A, the 250 kHz position;
the same for the 10k resistor
associated with the second crystal
filter, Y401 (fig. 11). The 2.4k resistor
in series with CR402 should go to
switch S601A, the 10 kHz position.
The coil located near CR403, and the
switch contacts near R402, are parts
of the same relay.

Large size Xerox copies of the top
and bottom chassis photographs are
available from ham radio, and will be
sent to interested readers upon
receipt of a self-addressed, stamped
envelope.

reducing IMD in high-
frequency receivers

The 3-dB pad between the local
oscillator input and the balanced mix-
er, in fig. 6 on page 30 of the March,
1977, issue of ham radio, should have
the values transposed (the series
resistor should be 18 ohms, the shunt
resistor 300 ohms.)

bandspreading techniques
for resonant circuits

In eq. 19 on page 49 of the
February, 1977, issue of ham radio,
the term C, should not be included
under the radical sign. The equation
should read:

W
the first name i in solid state %@

INTRODUCES THE

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

Unlock the unique mode switch and 12 channels
become 144

@ 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 alot less

$269°°

Wity Amateur Net

—— E g_ﬁg}}%ﬂscmomcs. INC. 7707 Records Street

Indianapolis, Indiana 46226

THE FM LEADER >

2 METER $530 220 MH -t
\_ G METER QL7 440 MHz St Y
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NOW.
Top-of-the-Line
Tri-Ex Towers

for HAM operators

at basic prices J
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70 december 1977

Now you can afford the best!
Free-standing or guyed,
Tri-Ex Towers stress quality.
All towers are hot dipped
galvanized after fabrication
for longer life. Each

series is specifically engi-
neered to HAM operator
requirements.

W Series

An aerodynamic tower
designed to hold 9 square
feet in a 50 mph wind. Six
models at different heights,

MW Series

Self-supporting when
attached at first section —
will hold normal Tri-Band
beam. Six models.

LM Series

A ‘W' brace motorized tower,
Holds large antenna loads
up to 70 feet high.

Super buy.

TM Series

Features tubular construc-
tion for really big antenna
loads. Up to 100 feet.
Free-standing, with motors
to raise and lower.

THD Series

Very popular. Low Cost.
Holds Tri-Band antennas.
Eight models — all support 7
square feet of antenna

at full height in 70 mph
winds. Guyed.

Start with Top-of-the-Line
Tri-Ex Towers. At basic
prices. Write today, for your
best buy.

® ®
ri=Ex
TOWER
CORPORATION

7182 Rasmussen Ave.
Visalia, Calif. 93277
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INTERNATIONAL CRYSTALS

70 KHz to 160 MHz

HOLDER TYPES

CRYSTAL TYPES

GP) for “General Purpose” applications

CS) for "Commercial” equipment

HA) for "High Accuracy close temperature
tolerance requirements

International Crystals are ¢

KHz to 160 MHz in a wide variety of holders

WRITE FOR INFORMATION

—
—

HC-13/U

wvailable from 70

INTERNATIONALCRYSTALMFG. CO.,INC.

Oklahoma City, Oklahoma 73102
405/236-3741

10 North Lee




simple formula for
microstrip impedance

In many amateur vhf and uhf appli-
cations strip transmission lines etch-
ed on printed-circuit board are used
for impedance matching and as com-
ponents in tuned resonant circuits.
Although several methods are avail-
able for calculating the characteristic
impedance of microstrip transmission
line, the formula derived by Saoboll is
the most popular. it has been widely
publicized in Motorola Semicon-
ductor’'s application notes and ap-
peared recently in QST 2. Sobol's
equation:

120mh

tion with a non-programmable calcu-
lator is impractical.

Some time ago N6TX (ex
WAGBUAM) sent me an iterative
HP-25 program for Sobol’s microstrip

then be refined with the HP-25 pro-
gram. My first step was to rewrite
Sobol’s equation as

7 = 120%
=
\/e,,-l“-’

1
[1+1_ 735700724 wh-o.sw]

By inspection, to a first approxima-
tion Z, is equal to the first term on the
right-hand side of the equal sign; the
term inside the parenthesis is a
modification term which is a function
of both ¢, and w/h. Designating the

7 =
o \/e_r- w(] 1 73567—0‘0724 w/h—0.836)

where w is strip width, 4 is the dielec-
tric thickness, and e, is the relative
dielectric constant of the substrate.

Sobol’s equation gives Z, as a
function of microstrip geometry, but
in practical applications you usually
need to know what size microstrip is
required for a given impedance.
Since the equation can't be solved
directly for w/h, an interactive trial-
and-error solution is necessary. This
can be done rather quickly with a
high-speed computer, but an iterative
solution with a programmable calcu-
lator such as the HP-25 may require a
minute or more — an iterative solu-

1. H. Sobol, “Extending IC Technology to Microwave
Equipment,”” Electronics, March 20, 1967, page 112.
2. R. Olsen, N6NR, "'Designing Solid-State RF Power
Circuits,” QST, September, 1977, page 15.
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MICROSTRIP WIOTH TO SUBSTRATE HEIGHT , w/h

fig. 1. Microstrip impedance calculated with simple formulas developed by W1IHR
(dashed lines), as compared to actual impedance (solid line). For ¢, >4, accuracy is

very good forw/h>0.2.

equation which provided acceptable
accuracy for most design work. This
program begins at w/hA=1 and
iterates out to the required value.
Therefore, for low and high values of
Z, a solution requires considerable
calculation time. To reduce calcula-
tion time | decided to see if | could
develop a simple equation for an ap-
proximate value of w/h which could

quantity (1.735¢,~0.724y/h—0.836) as
K, eq. 1 was rewritten as

120n  _ w w w
= W + - P
zve w TR K,

All that remained was to find a value
for Kew/h which satisfied varying
values of €, and w/h. After calculating
several tables of values, it was ap-



parent that Kew/h= 1 would give the
desired results. Substituting and re-
arranging terms yielded the ex-
pression

Q ~ 1207{ _ 1
v Zve @)

When this equation was plotted on
graph paper and compared to a graph
of Sobol’s equation, the similarity
was much closer than | expected —
the curve had essentially the correct
shape, but all values were slightly
larger than those given by Sobol's
formula. This was the desired result;
rewriting the HP-25 program around
eq. 3 considerably reduced calcula-
tion time.

Later it occurred to me that it might
be possible to further factor eq. 3 to
obtain a more accurate formula for
microstrip impedance. After cal-
culating numerous tables of Z, vs
w/h and ¢,, and inspecting the values,
| found that the impedance of
microstrip etched on a substrate with
e,> 4.0 could be approximated with-
in a few per cent by the following
equations:

w, _ I120m 1
h o Z,Ne #\[e, (4)
Za ~ 120ﬂ

(hy+1)\/e,+\/g: (5)

For microstrip etched on glass-epoxy
circuit board (e¢,=4.8), these equa-
tions can be reduced to

w L 1426 _ 1 Zo ~ 1426
R Z, h“—’+1

For Teflon-fiberglass circuit board
(e,=2.55) the simplified expressions
are

wo 18515z, ~ 181
h Z, L +1

The dielectric constant of Teflon-
fiberglass is below the value recom-
mended for these equations, but ac-
curacy is still acceptable for many ap-
plications.

These formulas can be solved
quickly by hand (or with a simple
four-function calculator), and shouid
be a big help to amateurs who want
to design their own microstrip cir-
cuits. They can also be used to deter-
mine the approximate impedance of
circuit traces for digital logic boards
{for best results the V. and ground
lines for TTL should have low im-
pedance).

The accuracy of these simplified
equations is surprisingly good. As
shown in fig. 1, for w/h>0.2, the
simplified formulas are within a few
per cent of the impedance calculated
with more accurate equations; this
covers the microstrip impedance
range most commonly used in radio
communications work. With fiber-
glass-epoxy board the formulas are
within about 1 ohm of the exact ex-
pression for all values of Z, below 60
ohms. The values for Teflon-
fiberglass board are somewhat less
accurate, but are still acceptable for
most amateur work.

James R. Fisk, WIHR

improved (vfo) stability
for the Atlas 180

Early versions of the Atlas 180
transceiver have exhibited poor vfo
stability with a varying dc supply
voltage. In some cases, the vfo will
actually be frequency modulated at

8V REG.

dc input voltages below 13 volts.
Atlas owners can check for this con-
dition by listening to a signal or the
calibrator beat note and adjusting the
dc supply from about 11.5 volts to
14.5 volts. A 500-milliampere supply
is more than ample to operate the
receiver. The test can also be made in
the car by first setting up the beat
note with the engine off and then
starting the engine. After a few
moments the battery system will
come up to full-charge voltage of
14.5 volts. Any change in pitch dur-
ing this time indicates poor vfo power
supply regulation. The units in which
this is most likely to occur are those
which use a 10-volt regulator circuit
consisting of a transistor with a
10-volt Zener on the base.

The solution to the problem is to
remove the 27-ohm decoupling
resistor (R401 in my Atlas 180) on the
vfo board (PC-400), and replace it
with a 78LOSACP low-power 8-voit
regulator. The wire that previously
connected to the 10-voit bus is then
reconnected to the 13-volt bus. After
making this change, retuning is un-
necessary for dc inputs of 11.5 volts
to 14.5 volts, and there are no reports
of frequency modulation when
operating mobile without the engine
running. There is no other noticeable
change in the operation of the vfo
due to the 8-volt rather than 10-volt
supply.

Dave Sargent, K6KLO

78L0O8ACP
8V REGULATOR
BOTTOM VIEW

L R40O}
s 27
W REMOVE

GROUND
TO FOIL
BETWEEN MHOLES
OF R40!

lnwz l S R405
S ok j:

$ 680 :

+13v
ORIGINALLY
CONNECTED
TO iov

aus €401

i

a

i
> /’-\ €403

R403
10k
S R404

$%470 ~ C404

Y

fig. 1. Modification to the Atlas 180 vfo power supply to pre-
vent any frequency modulation due to voltage changes. The
78LOBACP voltage regulator is used to prevent voltage
changes. It is fed from the normal 12.6-volt dc supply.
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 KENWODD SSB TRANSCEIVER
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FULL COVERAGE TRANSCEIVER

The TS-520S provides full cover-
age on all amateur bands from
1.8 to 29.7 MHz. Kenwood gives
you 160 meter capability, WWV
on 15.000 MHz., and an auxil-
iary band position for maximum
flexibility. And with the addition
of the TV-506 transverter, your
T5-520S can cover 160 meters
to 6 meters on SSB and CW.

DIGITAL DISPLAY DG-5 (option)
The Kenwood DG-5 provides
easy, accurate readout of your

operating frequency while trans-
mitting and receiving.

Rt BAND

SENSITIVITY A MINIMUM
CROSS MODU 10N

The TS-520S incorporates a
35SK35 dual gate MOSFET for
outstanding cross modulation and
spurious response characteristics.
The 35K35 has a low noise
figure (3.5 dB typ.) and high gain
(18 dB typ.) for excellent
sensitivity.

OUTSTANDINGEECEWER

NEW IMPROVED SPEECH
PROCESSOR

An audio compression amplifier
gives you extra punch in the pile

PROCESS0OW PULL ON
- cAR

st
I
= _

v
N
ﬁf N

AF i
AN —8- GAIN

PLATE

M

.
t

']
v

FURCTIGN POWER

ups and when the going gets
rough.

VERNIER TUNING FOR FINAL
PLATE CONTROL

A vernier tuning mechanism
allows easy and accurate adjust-
ment of the plate control during
tune-up.

FINAL AMPLIFIER

The TS-520S is completely solid
state except for the driver (12B-
Y7A) and the final tubes. Rather
than subsitute TV sweep tubes as
final amplifier tubes in a state of
the art amateur transceiver,




HIGHLY, EFFECTIVE NOISE
BLANKER

I

RFATTENUATOR

A special jack on the rear panel
of the TS-620S provides receiver
signals to an external receiver for
increased station versitility. A
switch on the rear panel deter-
mines the signal path . . the
receiver in the TS-B20 or any
external receiver.

The VFO-520 remote VFO
matches the styling of the TS-
520S and provides maximum
operating flexibility on the band
selected on your TS-520S.

The TS-520S is completely self-
contained with a rugged AC
power supply built-in. The addi-
tion of the DS-1A DC-DC
converter (optional) allows for
mobile operation of the TS-520S.

The TS-520S has 2 convenient
RCA phono jacks on the rear
panel for PHONE PATCH IN and
PHONE PATCH OUT.

The CW-520-500 Hz filter can be
easilly installed and will provide
improved operation on CW.

The AGC circuit has 3 positions
(OFF, FAST, SLOW) to enable
the TS-520S 1o be operated in
the optimum condition at all
times whether operating CW

or SSB.

The TS-520S retains all of the
features of the original TS-520
that made it tops in its class: RIT
control * 8-pole crystal filter =
Built-in 25 KHz calibrator « Front

panel! carrier level control » Semi-
break-in CW with sidetone *
VOX/PTT/MOX * TUNE position
for low power tune up = Built-in
speaker * Built-in Cooling Fan +
Provisions for 4 fixed frequency
channels * Heater switch.

‘Power Requirements: 120/220 V.
AC,50/60 Hz 138V DC
(with optional DS.1R)

Power Consumption: Transmit:
280 Watls Receive: 26 Watls
(with heater off)

Dimension: 333(13%) W x 153 (6-0)
H x'335(13. (13:3/16) D mm(inch).

Weight: 16.0 kg(35.2 Ibs)

TRANSMITTER

RF Input Power: SS8: 200 Watls
"PEP CW: 160 Watts DC

Carrier Suppression: Better than
-40 dB

Sideband Suppression; Belter
than -50 dB

Spurious Radiation; Better than
-40 dB

Microphone Impedance: 50k Ohms

AF Resoonse: 400 to 2,600 Hz

RECEIVER
Sensitivity; 0.25 uV for 10 dB
(S+N)/N
Selectivity: SSB:2.4 kHz/-6 dB,
A4 kHz/-60 dB
Selectivity: CW. 0.5 kHz/-6 dB,
15 kHz/-60 dB (with optional
CW:520 filter)
Image Ratio: Better than 50 dB
IF Rejection: Better than 50 dB
AF Output Power. 1.0 Watt (8
Ohm load, with less than 10%
distortion)
AF Output Impedance: 4 to 16
Ohms

DG-5

SPECIFICATIONS

Measuring Range: 100 Hz to
40 MHz

Input Impedance: 5 k Ohms

Gate Time: 0.1 Sec.

Input Sensitivity: 100 Hz 1o 40
MHz. .. 200 mV rms or over, 10
kHz 1o 10 MHz .. 50 mV or over

Measuring Accuracy; Internal time
base accuracy 01 count

Time Base: 10 MHz

Operating Temperature; -10° to
50° C/14* 122°F

Power Requirement: Supplied
from TS:520S or 12 to 16 VDC
(nominal 13.8 VDC)

Dimensions: 167(6-9/16) W x
43(1:11/16) H x 268(10.9/16) D
mm(inch)

Weight: 13 kg(29 Ibs)

COUNTER

0
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- We told you that the TS-820 would be Following are a few of the
best. In little more than a year our TS-B20S’ many exciting
promise has become a fact. Now, in features.
response to hundreds of requests from  PLL * The TS-820S employs
amateurs, Kenwood offers the TS.  the latest phase lock loop
820S°. .. the same superb transceiver, C'cuity: Thesingle
but with the digital readout factory eI e eshidy

: i - performance offers superb
installed. As an owner of this beautiful protection against. unwanted

rig, you will have at your fingertips cross-modulation. And now Amount of comprass
the combination of controls and fea-  pLL allows the frequency to adjustable to the desi
tures that even under the toughest remain the same when level by a convenient fri
operating conditions make switching sidebands (USB, panel control.
the I'S-8208 the Pacesetter that it /s.  LSB, CW) and eliminates IF SHIFT * The IF SHIFT
having to recalibrate each control varies the IF pass-
time. band without changing the
DIGITAL READOUT « The receive frequency. Enables i
digital counter display is em- the operator to eliminate - B8
ployed as an integral part of unwanted signals by moving
the VFO readout system. them out of the passband of '
Counter mixes the carrier VFO,  the receiver, This feature
and first heterodyne frequen-  alone makes the TS-8208
cies to give exact frequency. a pacesetter.
Figures the frequency down & i s e e Rt
to 10 Hz and digital display able separately.
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has provisions for fixed frequency
operation on NETS or to listen for
beacons. State of the art features
such as an effective noise blanker
and the RIT (Receiver Incremental
Tuning) circuit make the TS-600
another Kenwood 'Pacesetter’’.

Experience the luxury of 460 MHz
at an economical price.

The TR-8300 offers high quality
and superb performance as a result
of many years of improving VHF/
UI:IF design techniques. The trans-

ceiver is capable of Fa emission
on 23 crystal-controlled channels
(3 supplied). The transmitter out-
put is 10 watts.

The TR-8300 incorporates a 5
section helical resonator and a

two-pole crystal filter in the IF
section of the receiver for improved
intermodulation characteristics.
Receiver sensitivity, Spurious
response, and temperature
characteristics are excellent.
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P KENWODODLD 2m ALL MODE TRANSCEIVER "
x I,
POWER SEND CEN NB RIT R-DX - ;

Features: Digital readout with ““Kenwood Blue" digits *
receiv Tl High gain receiver pre-amp * 1 watt lower power switch »
: m' ST S e Built in VOX * Semi-break in on CW * CW sidetone *
ak in, and CW sidetone! p 1
)perates all modes: SSB (upper & lower), FM, AM and CW
“ ‘ﬁﬂ" all mode, 144‘1_48 = Completely solid state circuitry provides stable, long last-
ViHz and VFO controlled.  ing, trouble-free operation » AC and DC capability (operate
' from your car, boat, or as a base station through its built-in
power supply) * 4 MHz 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.

-

" Handsomely styled and a perfect companion to on the VFO-700S selects the VFO in use and
- the TS-700S. This unit provides you with the the appropriate frequency is displayed on the
~ extra versatility and the luxury of having a digital readout in the TS-700S. In addition a
second VFO in your shack. Great for split momentary contact ‘‘frequency check’* switch
- frequency operation and for tuning off fre- allows you to spot check the frequency of the
~ quency to check the band. The function switch VFO not in use.



2m FM TRANSCEIVER

MHz o ..

@ KENWOOD
DC POWER SUPPLY PS-8

TRIO-KENWOOD CORF

i 1 et
sﬁ'ﬁﬁt@ L] J
mﬁ R/vOL k

{ @ KENWOOD
DC POWER SUPPLY wmooe. PS-6

Features Kenwood’s unique Continuous Tone Coded
Squelch system, 4 MHz band coverage, 25 watt
output and fully synthesized 800 channel operation.
This compact package gives you the kind of perform-
ance specifications you've always wanted in a
2-meter amateur rig.
Outstanding sansntmty large-sized helical resonators
with High Q to minimize undesirable out-of-band
interferance, and give a 2-pole 10.7 MHz monolithic
crystal filter combine to give your TR-7400A outstand-
ing receiver performance. Intermodulation character-
istics (Better than 66dB), spurious (Better than --60dB),
image rejection (Better than —70dB), and a versatile
squelch system make the TR-7400A mps in its class =y
Shown with the PS-8 power supply : Syssrls
{Active filters and Tone Burst Modules optional) it a4

This 100 channel PLL synthesized 146-148 MHz
transceiver comes with 88 pre-programmed channels
for use on all standard repeater frequencies (as per
ARRL Band Plan) and most simplex channels. For
added flexibility, there are 6 diode-programmable
switch positions. The 15 KHz shift function makes
these 6 positions into 12 channels. 10 watt output,
+600 KHz offset and LED digital frequency display
are just a few of the many fine features of the TR-7500.
The PS-6 is the handsomely styled, matching power
supply for the TR-7500. Its 3.5 amp current capacity
and built-in speaker make it the perfect companion for
home use of the TR-7500.

The high performance portable 2-meter FM
transceiver. 146-148 MHz, 12 channels (6
supplied), 2 watts or 400 mW RF output.
Everything you need is included: Ni-Cad
battery pack, charger, carrying case

and microphone.



... paceselter in amateur radio

Dependable operation, superior specifications and excellent
features make the R-300 an unexcelled value for the
shortwave listener. It offers full band coverage with a

frequency range of 170 KHz to 30.0 MHz « Receives AM,

SSB and CW = Features large, easy to read drum dials
with fast smooth dial action * Band spread is calibrated for
the 10 foreign broadcast bands, easily tuned with the use
of a built-in 500 KHz calibrator = Automatic noise limiter =
3-way power supply system (AC/Batteries/External DC)
.take it anyplace = Automatically switches to battery
power in the event of AC power failure

Kenwood developed the T-599D transmitter and R-599D
receiver for the most discriminating amateur.

The R-599D is the most complete receiver ever offered. It is
entirely solid-state, superbly reliable and compact. It covers the
full amateur band, 10 through 160 meters, CW, LSB, USB,
AM and FM.

The T-599D is solid-state with the exception of only three
tubes, has built-in power supply and full metering. It operates
CW, LSB, USB and AM and, of course, is a perfect match to
the R-599D receiver.

If you have never considered the advantages of operating a
receiver/transmitter combination . . .maybe you should.
Because of the larger number of controls and dual VFOs the
combination offers flexibility impossible to duplicate with'a
transceiver

Compare the specs of the R-599D and the T-599D with any

‘other brand. Remember, the R-599D is all solid state (and in-

cludes four filters). Your choice will obviously be the Kenwood.

v

4‘.‘."5-%



 Fine equipment that belongs in cwty
well equipped station

HE LINESISE v (CC-29A. . . .2 Meter Converter for
820 S R-599D ;
6 Meter Converter for TR-8300...7
R-599D - (4
. FM Filter for R-599D LB M
520/ 8:

TS-600....6 M All Mode Transceiver
TS-700S...2 M All Mode Digital
Transceiver
VFQ-700S . Remote VFO for TS-700S
Matching Speaker for
_ TS-600/ 700 Series
TR-2200A. 2 M Portable FM
Transceiver
TR-7400A. 2 M Synthesized Deluxe replacement parts, accessories
FM Transceiver for all Kenwood models.

MORE ACCESSORIES:
Description Model = For use with

Rubber Helical Antenna RA-1 TR-2200A
Telescoping Whip Antenna T90-0082-05 TR-2200A

Ni-Cad Battery Pack (set) PB-15 TR-2200A

4 Pin Mic. Connector E07-0403.05 All' Models

Active Filter Elements See Service Manual TR-7400A

Tone Burst Modules See.Service Manual TS-700A; TR-7400A
AC Cables Specify Model All Models

DC Cables Specify Model All Models

The Kenwood HS-4 headphone set adds
versatility to any Kenwood station. For
‘extended periods of wear, the HS-4 is comfort- as a splendid addition u any
‘ably padded and is completely adjustable. The 4 Complete with PTT and LOCI
frequency response of the HS-4 is tailored microphone plug for instant
- specifically for amateur communication use. Kenwood rig. Easily converted
. (300 to 3000 Hz, 8 ohms). impedance. (600 or 50k ochm),

TRIO-KENWOOD COMMUNICATIONS INC. @ KENWDDD

1111 WEST WALNUT/COMPTON, CA 90220




. QSA 599

Amateur Radio Center
11 S.Morris, Mesa, AZ 85202

11 GHZ Portable Counter
PROFESSIONAL QUALITY BUT AFFORDABLE
Specifications

No Pre-Scaler Needed

Calibrated to .0002%

Rechargeable Ni-Cd Pack Built In

Weight: 2 1b. 1 oz. Size: 4"x4.15"x7"

Front Panel FAA Approved Lettering

Guaranteed One Year Parts and Labor
Price: $599.95 postpaid

EIMAC Tubes

New with Guarantee

3-4002 $67.00 4Cx2508 $43.00

3-5002 $67.00 4-400A $74.00

3-1000Z $165.00 4-1000A  $221.00

7289 $56.50 8874 $116.00

8873 $116.00 8877 $260.00
HY-GAIN

TH6DXX  $249.95
TH3MK3  $199.95

5 element, 2m $16.95
14 element, 2m $27.95

Hy Tower $279.95 14RMQ $28.95
18AVT/WB $97.00 14AVQ/WB $67.00
WILSON
14025M 2.5W Handheld, 2m $212.00
14055M 1W/5W Handheld, 2m £279.00
45025M 1W/1.8W Handheld, 70cm  $349.00
WR-500 Rotor $149.95
SY-1 Deluxe Triband Beam $259.95

USED EQUIPMENT
AM-479/GR serial number 1, 5KW Amplifier;
with MD-135/GR & 4 new 4-1000A's $3400.00*
Ballantine 300HS/2 VTVM calibrated $75.00*
Ballantine 300HS/2 VTVM uncalibrated $35.00*

Kay Mega-Sweep Model 111A $175.00*
Antenna Tuner TN-339/GR $85.00*
Transmitter T-368A/URT $185.00*
WU Desk-Fax $20.00*
Model 15 Printer (Teletype) $45.00*

MORE: MWrite for free list.
* Allow for shipping charges.

PARTS PARTS PARTS

Air Variable Capacitors ? Vacuum Variable
Capacitors 1 Roller Inductors ® New Tubes
Used Tubes ¥ Transformers § Miniductors
Chokes 1 Ceramic Standoffs » RF Switches

MORE! Write for free list or quotes.
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MAKE CW MORE ENJOYABLE

MVD-1000 MORSE VIDEO DISPLAY

Enjoy Morse Code copy on your TV screen
Displays letters, numbers, and punctuation
16 lines of 32 characters per page

2 page display with Recall feature
Automatic scrolling

Automatic or Manual speed control

Copy Morse Code from 6-60 WPM

Easily connects between receiver and TV set

ONLY $350

MK-1 REPROGRAMMABLE
MEMORY KEYER

« Stores up to 100 characters

* lambic keying, dot, dash memories
+ Dual keyed outputs

ONLY $169.95 . oOperates on 120 VAC or 12 VDC

CMOS KEYER, ASSEMBLED PCB
ONLY $24.95

MORSE KEYBOARD COMING SOON

Wisconsin residents add 49, sales tax

EL ECTRONICS

787 BRIAR LANE, BELOIT, WISCONSIN 53511

il

K-ENTERPRISES

DIREET =~ PRESCALL
10 S0

OX 6.5 2 004

S0 mE (e

'E-nuunm-\ PREQUENCY COUNTLE MODLL 444

MODEL 4X6C
50 HZ—250 MHZ

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

WRITE FOR FREE CATALOG
—

BANKAMERICARD.

weloome fer

master charge
918-676-3752 THE INTERBANK CARD

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

More Details? CHECK — OFF Page 150




] 1978 ARRL RADIO
AMATEUR'S HAND-
BOOK

World's best selling technical

reference: a standard for every

Radio Amateur's bookshelf. Revised

and updated with state of the art

technology. Guaranteed to please
every ham. Softbound

(AR-HB) $8.50

[0 AMATEUR SINGLE
SIDEBAND

Originally published by Collins

Radio Company, reissued by

tremendous popular demand. The

bible of SSB; a complete intro to

SSB and its equipment. Softbound
(HR-SSB) $4.95

[0 RADIO HANDBOOK
20th Edition

Famous communications handbook

for engineers and Amateurs alike

How to design and build radio

communications equipment and

accessornes

Holiday Sé)ecial Save $2.00
(24032) Only $17.50

[J 1978 US RADIO
AMATEUR CALLBOOK
Brand new format! Calls in new bold
face, large, easy to read type. Over
350,000 entries vs. 303,000 last
vear. Thousands of new hams and
new 1 X 2 calls. Same price as before

(CB-US) Only $14.95

[Please include $1.50 shipping and
handling)

[] Two Volume 5th Edition
RADIO COMMUNICA-
TIONS HANDBOOK

Completely revised edition from the
RSGB. One of the most thorough
and handsome books in Amateur
Radio. The perfect gift

(RS-RCH12) Only $29.95

(] 3rd Edition
ELECTRONIC COM-
MUNICATION

The most fantastic Amateur and
commercial license study guide we
know of! Comprehensive, includes
questions and answers

(MH-57138) Only $18.95

(J TUNE IN THE WORLD
WITH HAM RADIO

Tells you what Amateur Radio is,
how to pass the Novice exam and
set-up vour first station. Includes
booklet, code cassette and map

(AR-HR) $7.00

[0 OSCAR-AMATEUR

RADIO SATELLITES
The comprehensive book on
Amateur satellites. Leam the
principles. then examine OSCAR
from concept to actual use

Softbound
(RS-0) $8.50

S 2=

[0 Ham Radio HORIZONS Magazine
[1One Year...$10.00 [ Three Years...$24.00

(12 issues) (36 issues)

[0 HAM RADIO Magazine

Please enclose names and addresses on all gift subscriptions
4 I

(J THE FRENCH (] 80 METER DXin
ATLANTIC AFFAIR A must for every DX'er. A loremost
International suspense and romance ~ authority has compiled many of his
in a dunamic novel where Amateur  secrets into this book. Meet this
Radio is the hero. A real spellbinder!  exciting challenge and get the most

(A-FAA) $10.95  from your station
(Much sex and violence, for mature (HR-80M) $4.50

readers only)

Yes! Please enter my order as checked on the boxes by each boc k
on this page

Number of books checked Total amount $
[1 Check or money order enclosed
[0 Charge my Mastercharge

Acct. No

Name

[0 Charge my VISA (BAC)

Exp. Interbank No

Address
State Zip

HAM RADIO'S BOOKSTORE
GREENVILLE, NH 03048

orcall TOLL FREE 8(1)—258-5353

City
Send to




products

For literature on any of the new
products, use our Check-Off
service on page 150.

crystal filters

Sherwood Engineering has an-
nounced two new additions to their
crystal filter line. As complements to
the CF-600/6, the new CF-2.6K/8 or
CF-2.3K/8 crystal filter sets will re-
place the normal 8-kHz wide first i-f
filter in the Drake R-4C. Each set
has two filters, USB and LSB, that
must be switched for the correct
sideband. The individual filters are
8-pole crystal-ladder filters.

The CF-2.6K/8 is a set of ssb-
bandwidth filters that are approxi-
mately 200 Hz wider than the normal
second i-f phone filter. This allows a
limited amount of passband tuning,
while still reducing the second i-f
bandwidth from 32 kHz, at — 60 dB,
to approximately 4 kHz. The other
phone filter pair is the CF-2.3K/8,
which is slightly narrower (100 Hz
nominally) than the second i-f filter.
Having the new filter sharper than
the normal filter produces the equiv-
alent of a 2 to 2.1 kHz filter, with 16
poles distributed over two frequen-
cies. The passband tuning is then
used to align the center frequencies,
of the two filters, for proper cas-
cading. This narrow combination
offers the ultimate in phone selec-
tivity. The bandwidth using the
CF-2.6K/8, with the normal phone fil-
ter, is 2.3 kHz, at —6 dB, and 3.1
kHz at —60 dB; the bandwidth for
the CF-2.3K/8 is 2.1 kHz and 2.9
kHz, at the 6 and 60 dB points. The
additional advantages gained by dis-
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tributing selectivity over two i-f fre-
quencies are: virtual elimination of
the chance of overloading the second
mixer, and elimination of off-fre-
quency signals that leak around the
normal second i-f filter.

In addition to offering the basic
filters, Sherwood Engineering also
sells switching kits for the first i-f
filters. The simplest arrangement is
for the operator who wants to switch
only between the two ssb bandwidth
filters (CF-2.3K/8 or CF-2.6K/8).
Custom-designed kits are also avail-
able to permit switching of all first i-f
filters, 8 kHz, 2.6/2.3 kHz, or 600 Hz.
Prices for the new filters are $120.
The basic switching kit is $29.00
with the cost increasing approxi-
mately $25.00 per additional filter
switched. Exact price quotes are
given based on an individual’s needs.
For more information, contact Sher-
wood Engineering, Incorporated,
1268 South Ogden Street, Denver,
Colorado 80210.

two-meter preamplifier

A new two-meter preamp has
been introduced by Janel Labs.
This preamp is specially designed to
improve the sensitivity of transceivers
and includes bypass circuitry for
carrying transmit power through
the unit. The preamp has a low
noise figure, which gives excellent
sensitivity for weak signals. An ad-
justable delay circuit (similar to that
used in VOX circuits) allows for its
use on all modes — f-m, ssb, am
and CW.

The gain of the QSA 5 has been
optimized for transceivers. It has a
15-dB gain level, which is sufficient
to improve the sensitivity as much as
practical but low enough to avoid
creating overload problems.

A front-panel switch on the QSA 5

disables the preamp from the antenna
line. This switch allows you to reduce
gain on local signals and also allows
experimentation on weak signals. A
LED pilot light indicates when the
preamp is in the line. This same
LED also indicates when transmit
power is being sensed.

The QSA 5 preamp is available
from Janel Laboratories, 3312 S.E.
Van Buren Blvd., Corvallis, Oregon
97330. The QSA 5 is available from
stock at $39.95 plus postage. A
full one-year warranty is provided.
Specifications are available upon
request.

multiband antenna coils
(40 through 10 meters)

Microwave Filter Company an-
nounces a set of antenna coils that
will convert an amateur antenna
from a single-frequency band of
limited operation to operation on ali
amateur hf bands (40-10 meters).

Known as Reyco antenna coils,
they are designed to shorten the
overall physical length of an original
single-frequency-band antenna.
Model numbers are KW-40, 20, 15,
and 10. Used in pairs, the model
KW-40 coils will give flexibility of
operation on all five hf amateur
bands. Ideal performance is obtained
by using all four coil pairs (KW-40
through KW-10).

In today’s crowded apartment and
suburban communities, the short-
ened antenna using Reyco multiband
coils provides flexibility in minimum
space. For additional information,
write Microwave Filter Company,
6743 Kinne Street, East Syracuse,
New York 13057.



All in the family.

Feather Touch
Keyer
$69.95

——
‘“
b4
PERLANT LN -
Touch Keyer responds to the lightest touch. No

No mowing parts! The Kantronics Feather
more slapping or sloshing! No moving parts also
means the end of adjusting and readjusting belore
each QS0

The Feather Touch sends self completing
dots and dashes, adjustable from 7% WPM., and
gives you a great fist on the air. Attractive design
and compact size make the Feather Touch a
professional addition to the sharpest ham station
Design features keep the keyer from creeping away
as you send

This battery powered unit is great for
portable use or home operation with the aid of any

DC power supply from 515 volts. Pick up a
motionkess keyer today!

Notcher
CW Filter $34.95

Make your CW receiver selectivity
razor sharp with the Kantronics
Notcher Audio CW Filter. This
filter makes sense out of the biggest
pileups! The Notcher funnels down to
150 Hz @ -3dB to separate signals that
appeared to be on top of each other
before,

Your Notcher will operate portable
with a 9 volt intemal battery, or from
your 5-15 volt DC power supply.

Designed to look sharp too, the
Notcher is one in a growing family of
Kantronics quality products. Our
quality is more than skin deep. One
look inside will tell you the Notcher is
built to perform!

The Kantronics Code Speed-
Bullding Kit offers perfect computer
generated code Code Is sent 1o exact
Morse specifications as used by the FCC
Choose 5, 7'4, 10, 13, 16 or 20 words
per minute tapes. Oscillator and brass
key included

The Standard
Frequency
Calibrator

$39.95

Kantronics frequency calibrator is The
Standard. Advanced CMOS circultry checks your
frequency with crystal controlled accuracy. Zero beat
your transceiver 1o The Standard at 50 KH:
intervals

No direct connections are needed, the unit transmits
to your receiver. Internal jumpers adjust The
Standard for a choice of 25 KHz, 50 KHz or 100
KHz intervals

Powered by battery for portable operation,
or 515 volt DC power supply. The Standard is a
handsome station accessory that looks sharp, inside
and out

Be confident of your frequency

KK ANTRONCS

Magnetic Mount a — \

The Kantronics Mobile 2
Antenna offers a reasonable alternative
to the high priced VHF antenna! The
Mobile 2 is a high-quality, quarter-
wavelength antenna that is quickly
installed.

Choose between magnetic or trunk
mounting bases. Both include 18 feet
of RG-58/U coax cable and standard
PL-259 connector. Specify 147 MHz or
220 MHz whip and coil assembly.

All these features . . . for a low,
low price!

Trunk Mount

More Details? CHECK — OFF Page 150

The Lightweight Champs.
1202 East 23rd Street Lawrence, Kansas 66044
Il B B BE BN B 1

Name

l Address .

City State Zip

l Card No. Expires I

l — Code Kit with ______ WPM tape - $19.95
__ Notcher - $34.95 __ Feather Touch - $69.95
__ Mobile 2 Trunk - $6.95 __ The Standard - $39.95
I __ Mobile 2 Magnetic - $14.95
__WhipandCoil - $495 147 _____ 220

I KS & MO add 3% sales tax

Il I I BN B B .
Master Charge, Visa, check or money orders only!

913 842-??45'

december 1977 85



The New Sigma XR3000D

Linear Amplifier
_ ] Compare!

s699 A

2 Day Air Shupment

Anywhere in U.S

Airport to Airport $35

Alaska and Hawan Slightly Higher

e e S U
TR e

Features:
Custom computer grade commercial components, capacitors, and tube sockets « Full band coverage 160-10 meters including mars
manufactured especially for high power use—heavy duty 10Kw silver plated ceramic ~ + 2000 watts P.E.P. SSBinput. 1000 watts input continuous
band switches « Silver plated copper tubing tank coil - Huge 4" easy to read duty, CW, RTTY & SSTV

meters—measure plate current, high voltage, grid current, and relative RF out- - Two Eimac 3-500Z conservatively rated finals

put » Continuous duty power supply built in = State of the art zener diode standby and « All major HV and other circuit components mounted on
operating bias provides reduced idling current and greater output efficiency - Builtin single G-10 glass plug in board. Have a service problem?
hum free DC heavy duty antenna change-over relays = AC input 110V or 220V AC, (Very unlikely) Just unplug board and send to us

50-60Hz + Tuned input circuits « ALC-rear panel connections for ALC output to ex- + Heavy duty commercial grade quality and construction sec-
citer and for relay control « Double internal shielding of all RF enclosures « Heavy ond to no other unit at any price!

duty chassis and cabinet construction and much, much more = Weight: 90 Ibs. Size: 9% (h) x 16" (w) x 15%" (d)

HOLIDAY INTRODUCTORY SPECIAL! e

New! Sigma Model AF250L
Deviation/Modulation Meter 3% | oavsae

s $169

Extremely stable local I for sasy ament of HF, VHF, and UHF bands
ploying negative feedback to insure extremely high stability @ Easy to read, accurate
linear scale ® Direct off the sir signal messurement capability.

Specifications:
Frequency: 1.8MHZ-520MHZ/3 range select (A, B, C, EXT), A range: 26.5 MHZ-40MHZ, B range 48MHZ-60MHZ, C range 140MHZ-156MHZ,
EXT. range: 1.8BMHZ-520MHZ (Need Signal Generator) ~Generous overranges=Input level:(1) Through type input level: IW-200W (RF Input Ter-
minal) (2) Direct input level: More than 80db/500hm impedance « Amplitude modulation degree: 0-100% « Frequency deviation
0-20KHZ « Accuracy: +/-3% of full scale « Intermediate frequency: 10.7MHZ » Local input frequency (EXT Range) » Measuring frequency
+/-10. 7MHZ - RF Attenuator: 0-60db variable = Audio signal oscillator: (1) Audio Frequency—1,000HZ (1 KHZ), (2) Output level—More than 1V
AMS » Power Source: AC117V » Dimensions: H-5%" (140mm), W-10%" (260mm), D-7%" (184mm) - Weight: 7 Ibs

- —
SIGMA RF-2000 SWR & POWER METER SPECIAL SCANNER SALE ok .ﬁ".‘:.";&
PWHR Scanner Nl Trio-
5000w Freq Range 35. | FOR KENWOOD TR-7400A e ™ @ I ] &0 oerr 146 ans 147
160 MHz Pleass do not — - MHz consecutively or 1

& confuse the RF2000 with
= similar appearing lower
priced units. RF2000 is an
individually calibrated

$29 =it — professional quality
uw instrument. Unequaied st

MHz, or any MHz range
® Scan rete. 1 MHz/2
seconds (adjustable) @
Controls Scan/Hold,
Latch/Delay, 600 KHz
offset (o, up, down)

, many times the price. Size | 14 Channel Programmable FMSC-1 reg $169 — 899 ot 2
Introductory Price ?"1"-:1 -"'2-1 .'3“:::: reg 9109 — #66 7400 Scanner || Reg $189-9119 .‘f.fﬂ.ﬁm‘n""' e
IIKDK| Sreonsue ™o umomomenseve [ Standard New 2 Meter | NemCMEER
PARIFN | FM 144 Accessories FMTE-1 Sub Audible Tona (100 Hz- FM Transceivers ) FM50-10SXRII
wners Milusable 67203 Ha).... 918 || Model SRC 146A Special Sale
FMTP-1 T Tone Ped............. §69 il e i C 1
FMTP-2 ﬂ: Tx Pad with 10 Number FM 2015R Accessories :F:_.-_n]-_d.?: 94 and 94,94 sl‘\ﬂ4
Programmable Memory . . . #99 FMPS-4R Regulated ACPS.......... 849 USA 2 Deluxe Base Charger 47
EMTD-1 Private Call Decoder for use with FMMC-1 Microphana with Built-in PT3644 Leather Case $12
and Programmed by Any Touch Tona Pad . . . ceniaa. BAB AT 19 Rubber Anl and Whip $10
Touch Tone Pad . ..... .. 876 MARS-CAP* Option Kit - Any Frequency, N1-cads $30
§C-12A Audible Tone Encoder Decoder 885 Ay SpIit . ..oonirnnienns 1] A 51.00-53.886 MHz. 600 channels
EMSC-1 Scanner-Random Any Range. $99  FMAT-1 % Wave Portable Antenna for Reg. 3413 Holiday Sale—Price 98339
G o Rl AT i T || NN T To . o g e e
FRABE T Doreat Dot b 3 tn Sarvice Manual . ez 00 || Completely wired and Price NEW CDE HAM 11l ROTATORS —
Positions, Crystals Required .. $10  Mounting Bracket (Extra) ....86.00 ready to plug in-$69.00 Reg. §159.95—5125
AMATEUR-WHOLESALE ELECTRONICS L
8817 S.W. 129th Terrace, Miami, Florida 33176 —
COURTEOUS PERSONAL SERVICE—SAME DAY SHIPMENT - Prices subject to change without notice ‘ Atlas 210X-215X and 350-XL
Telephone: (305) 233-3631 « Telex 51-5628 + Store Hours: 10-5 Mon.-Fri. rx,..u..m,&:q_, offers

86 [l december 1977 More Details? CHECK — OFF Page 150
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"NEW! &
THE FUTURE NOW!

FM2015R

INTRODUCTORY]

$39900

Regulated AC/PS
Model FMPS-4R . ..

& e

[BKDK

Does Your Unit Cover The New
Sub-band 144.5 - 145.6 MHz?

The FM2016R Does, PLUS MARS-CAPI*
All Solid State-CMOS PLL digital synthesized - No Crystals to Buy! 5KHz steps -

144 - 149 MHz-LED digital readout PLUS MARS-CAP.*

e 5 MHz Band Coverage - 1000 Channels (instead of the usual 2MHz to 4MHz-400
to 800 Channels) ¢ 4 CHANNEL RAM IC MEMORY WITH SCANNING e
MULTIPLE FREQUENCY OFFSETS @ ELECTRONIC AUTO TUNING - TRANSMIT
AND RECEIVE e INTERNAL MULTIPURPOSE TONE OSCILLATOR e RIT o
DISCRIMINATOR METER - 15 Watts Output - Unequaled Receiver Sensitivity and
15 POLE FILTER, MONOLITHIC CRYSTAL FILTER AND
AUTOMATIC TUNED RECEIVER FRONTEND, COMPARE! ® Superb Engineering
and Superior Commercial Avionics Grade Quality and Construction Second to

Selectivity -

None at ANY PRICE.

PRICE

$49.00

FREQUENCY RANGE: Receive and Transmit: 144.00 to 148.995
MHz, 5Khz steps (1000 channels ) INCLUDING NEW BAND 144.5-
145.5MHz + MARS-CAP.*

LED DIGITAL READOUT.

4 CHANNEL RAM SCANNER WITH IC MEMORY: Program any 4
frequencies and reprogram at any time using the front panel
controls-scan all or part of the memory-search for occupied (closed)
channel or vacant (open) channels. Internal Ni-Cad included to retain

me (no diode matrix to wire or change).
MULTIPLE FREQUENCY OFFSETS: Three positions AB.C,
provided for installation of optional crystals: EXAMPLE - 1 MHz

offset. Duplex Frequency Offset Built in - 600 Khz PLUS or MINUS 5
KHz steps, plus simplex, any frequency.

INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN
1750Hz tone burst for “whistle on operation’” and sub-audible tone
operation possible by simply adding a capacitor across the terminals
provided. Internal 2 position switch for automatic and manual
operation, tone burst or sub audible tone PL - adjustable 60-203Hz
(100 Hz provided).

® AIRCRAFT TYPE FREQUENCY SELECTOR: Large and small

coaxially mounted knobs select 100KHz and 10KHz steps
respectively. Switches click-stopped with a home position facilitate
frequency changing without need to view LED's while driving and
provides the sightless amateur with full Braille dial as standard
equipment

FULL AUTOMATIC TUNING OF RECEIVER FRONT END AND
TRANSMITTER CIRCUITS: DC output of PLL fed to varactor diodes
in all front end RF tuned circuits provides full sensitivity and
optimum intermodulation rejection over the entire band. APC (AUTO
POWER CONTROL) - Keeps RF output constant from band edge to
band edge. NO OTHER AMATEUR UNIT AT ANY PRICE has these

N-1-¥-

® only 3-3/4"

features which are found in only the most sophisticated and
expensive aircraft and commercial transceivers.

TRUE FM: Not phase modulation - for superb emphasized hi-fi audio
guality second to none.

RIT CONTROL: Used to improve clarity when contacting stations
with off frequency carrier.

MONITOR LAMPS: 2 LED's on frant panel indicate (1) incoming
signal-channel busy, and (2) Transmit.

FULLY REGULATED INTEGRAL POWER SUPPLY: Operating
voltage for all 9v circuits independently regulated. Massive
Commercial Hash Filter.

MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
Unitized modules eliminate stray coupling and facilitate ease of
maintenance.

ACCESSORY SOCKET: Fully wired for touch tone, phone patch,
and other accessories. Intarnal switch connects receiver output to
internal speaker when connector is not in use.
MULTI-PURPOSE METER: Triple Function Meter Provides
Discriminator Meter, “S** Reading on receive and Power Out on
Transmit.

RECEIVE: Better than .25uv sensitivity, 156 POLE FILTER as well as
maonaolithic crystal filter and AUTOMATIC TUNED LC circuits provide
superior skirt selectivity - COMPARE|

HIGH/LOW POWER OUTPUT. 15 watts and 1 watt, swilch
selected. Low power may be adjusted anywhere between 1 and 15
watts. Fully protected-short or open SWR.

OTHER FEATURES: Dynamic Microphone, Built in Speaker, mobile
mount, external 5 pin accessory jack, speaker jack, and much, much
more. Size 2% x 7 x 7%. All cords, plugs, fuses, microphone hanger,
etc. included. Weight 5 Ibs.

Manufactured by one of the world’s most distinguished Avionics manufacturers, Kyokuto Denshi Kaisha, Ltd.
First in the world with an all solid state 2 meter FM transceiver.

Telephone (306) 233-3631 e Telex: 61-6628
U.S. DISTRIBUTOR

Regional Sales & Service Conters.

$4 900

x 2"

@@ AMATEUR-WHOLESALE ELECTRONICS E5si

e 8817 S.W. 129th Terrace, Miami, Florida 33176 DEALER INQUIRIES INVITED.

Esst: Wcmm

Colonia. N.J
(201) 674-3003

PLEASE ORDER FROM YOUR LOCAL puawest Universsi Service
DEALER OR DIRECT IF UNAVAILABLE. 1814) 221-2338

y

More Details? CHECK — OFF Page 150
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(
Plug it in like a k@y. .

timed Morse code as
easily as typing a let-
ter. Sidetone and
buffer register make
it simple to send at
the speed you select.

and send perfectly (i} W

J LI LT LT
vailable directly
KEYBOARD . . from the factory for
. - only $225 plus post-
@ MORSECODE =

TO

ATRONICS -

L BOX 2946, LAGUNA HILLS, CA 92653

(714) 830-6428

~

age & handling. Mas-
tercharge or Banka-
mericard accepted.
Call or write to order
or request complete
specifications and

J

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 U.S.A.

TR-7400A
2M MOBILE TRANSCEIVER

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 iIn
Kenwood equipment is yours for
only $599.00 ppd. in U.S.A.

80-10M TRANSCEIVER

This brand new mobile transceiver
(TR-7400A) with the astonishing
price tag is causing quite a com-
motion. Two meters with 25W or
10W output (selectable), digital
read-out, 144 through 148 MHz
and 800 channels are some of the
features that make this such a
great buy at $399.00 ppd. in U.S.A.

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 WONWE — Phone 309-691-4840

SUB-AUDIBLE  GENERATOR

» Inexpensive multi
tone encoder

. Comgatible with
PL-CG-QC

* Low distortion
sinewave

« Input 8-18 VDC
unregulated

« Rugged, plastic

Sxbx b in
encased with Price $19.95
leads

« Adjustable frequency F"?f,‘c ?‘:_t at
(98-250 Hz), Lower y
available L 3500 extra

« Excellent stability

Send for more info

Calit. res. add 6%

PO. Box 2083 Sonta Clor

ROTOR PROTECTION

WITH AUTOBRAK DELAY

1

Have you had rotator damage? Removed the

rotator? Been off the air? Waited for parts? No
morel AUTOBRAK is a complete conversion kit,
including punched and finished cabinet for all

HAM-M series 1 through 5 rotator controi units.

AUTOBRAK reduces the inherent problem of
damaged rotator components due to instant brake
engagement AUTOBRAK allows the antenna
array to come 1o a coasting stop before brake
engagement, thereby reducing stress on rotator
components,

Other features include Zener regulated meter
circuitry, adjustable brake delay, and handsome
up-to-date styling compatible to most Ham gear
Cabinet measures 6 X7% X7%"

Price $39.95. Shipping and handling $1.75 in
U.S. Illinois residents add 5% sales tax

Kampp Electronics Inc.
Box 43, Wheaton, IL 60187

312-665-3556




- 3= ) - i i Dﬂ RANDOM WIRE ANTENNA TUNER

All band operation (160-10 meters)
with any random length of wire.
200 watt output power capa-
bility —will work with virtually any
transceiver. ldeal for portable or
home operation. Great for apart-
ments and hotel rooms—simply
run a wire inside, out a window, or
anyplace available. Toroid induct-
or for small size: 4-1/4" X 2-3/8"
X 3.” Built-in neon tune-up indi-
cator. SO-239 connector. Attract-
ive bronze finished enclosure.

only $29.95

sst -2 ULTRA TUNER

Tunes out SWR on any coax fed antenna as well as random
wires. Works great on all bands (160-10 meters) with any
transceiver running up to 200 watts power output.

Increases usable bandwidth of any antenna. Tunes out SWR
on mobile whips from inside your car.

Uses toroid inductor and specially made capacitors for
small size: 54" x 24" x 2)A." Rugged, yet compact.
Attractive bronze finished enclosure. SO-239 coax con-
nectors are used for transmitter input and coax fed
antennas. Convenient binding posts are provided for ran-
dom wire and ground connections.

only 549.95

sst t-3
IMPEDANCE TRANSFORMER

Matches 52 ohm coax to the lower impedance of a mobile
whip or vertical. 12 position switch with taps spread
between 3 and 52 ohms. Broadband from 1-30 MHz. Will
work with virtually any transceiver— 300 watt output power
capability. SO-239 connectors. Toroid inductor for small
size: 2-3/4" X 2 X 2-1/4.” Attractive bronze finish.

only $1 9.95

GUARANTEE you are not satisfied for any reason. Please add $2 for shipping

All SST products are guaranteed for 1 year. In addition, they may  and handling. Calif. residents, please add sales tax. COD orders
be returned within 10 days for a full refund (less shipping) if you OK by phone.

ELECTRONICS

P.O.BOX 1 LAWNDALE, CALIF.
90260 (213) 376-5887

More Details? CHECK — OFF Page 150 december 1977 89



PARTS PANIC!!

Having parts problems such as Minimum Orders, Unanswered Letters,
Uninterested Suppliers, Too Much Time at Flea Markets?

Let G. R. Whitehouse & Co., the New Parts Specialists solve your

problems. NOW IN STOCK
Transmitting Variables — Roller Inductors — Counter Dials
Air Wound Coils — Couplings — Knobs — Receiving Variables
Toroids — R.F. Chokes — Coil Forms and more
From
Millen - E. F. Johnson - Barker & Williamson - JW Miller - Hammarlund

Send First Class Stamp for Flyer

G. R. WHITEHOUSE & CO.

o 10 NEWBURY DRIVE, AMHERST, N. H. 03031 .
- “The Parts Finders" w

Clegg won't sell you a radio
in a factory sealed carton!

When you purchase your YAESU, WILSON, KLM, DENTRON, HY-GAIN,
ATLAS or other selected product from Clegg, please don't expect to
receive it in a factory sealed carton. When we deliver any of these fine
pieces of equipment to you, we want to be certain it meets or exceeds all
the manufacturers specs. First of all, we want to warrant that it does;
secondly—you're entitled to that extra assurance! We thoroughly test
each unit before we ship it. And we furnish you with test data:

If getting a super discount on your new radio is important o you—or if
you insist on a factory sealed carton, we suggest you shop elsewhere.
But—if you want the positive assurance that you are receiving the value
and performance you're entitled
to—then we are the guys lo lalk to.

For complete details and
prices on any Clegg-approved
product, telephone Toll Free
1-(800)-233-0250 (In Pennsylvania
call Collect (717)-299-7221). Or
drop a card to Clegg Communica-
tions Corp., 1911 Old Homestead
Lane, Greenfield Industrial Park
East, Lancaster, PA 17601

"'L’J”I\

For faster servicel

90 december 1977

PABAFBANMI

PARABOLIC

ANTENNA

FRAMEWORKS

FOR...
[l EME 1 TV DXing
[] Radio Astronomy
] Experimenting
[ Student projects

Apertures available —
12',16',20' TBA: 24’

With PARAFRAME you can build

a complete 20’
antenna for

parabolic
$1300. With

interchangeable feeds you can
have several antennas for the

price of one.

JAMES K. VINES

611 Farmview Rd.
Park Forest South, IL
60466
(312) 534-0889
after 7 PM CDT

TEST EQUIPMENT

All eqguipment hsted 15 operational and un
conditionally guaranteed. Money back f not
sahshed equipment beng refurned must be
shipped prepaid, Include check or money order
with order Prices listed are FOB Monroe

BOONTON 190A Q mtr 30 200mHz
FLUKE 803B Ditf ac-dc vivm .
GRP16A RF Imp bridge 420kHz 60MH 2
GRID0IA LF sig gen 5kHz 50mH2z
HP120B 450kHz gen pur scope
HPI160B(USMI05) 15mHz scope with
reg horiz, dual irace vert plugs
HP1668B (Mil) Delay sweep for above
HPI170A{USM140) 30mHz scope with
reg horiz, dual frace ver! plugs
HP175A 50mHz scope with reg
horiz, dual trace vert plugs
HP185A Sampling scope to 1 aHz
1868 xsir rise hme plug
HP202B LF Osc 5H2 50kHz 10v out
HP205AG Lab audio gen .02 20kHz
HP212A Pulse gen 06 SkHZPRR
HP524D Freq counter basic range
10Hz 10mHz extends w plug ins
HP540B Trans osc 1o 12.4gHz for
use w HP524 type counters
HP&16 Siggen | B-4agHz FM CW
HP&BS Sweep gen 8.2 12 4gHZ sweep
range 4. 4AmH7 4. 4gHz
HPBOIA VHF Ant bridge 50 500mH2z
HP2801A Prec dig thermometer
BO 10 250 deg Cels with 1
0sC. less sensors
Tek181 Time mark scope calib
Tek 190 Sig gen(const ampl) 50mHz
Tek 545(mil vers by HickokLavoie)
33MH2 gen pur scope less plugin
Tek565 Dual beam 10mHz scope
less plug ins (3 series)
Tek58580MHz gen pur scope less

plugin
For complete list of all test equipment
send stamped, sell addressed envelope

GRAY Electronics

$425

295
325
385
215

375
130

475
565
585

75
195

65
195

145
165

495
135

1295

55
125

495
625

445

P.O.Box 941, Monroe, Mich. 48161

Specializing in used test equipment

More Details? CHECK — OFF Page 150




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 potentiometer
» Low distortion sinewave output
« Available inall EIA tone frequencies, 67.0 Hz-203.5 Hz

o % _Complete immunity to RF

" Réverse polarity protection built-in

L]

$29.95 each K-1 FIELD REPLACEABLE,

PLUG-IN, FREQUENCY
Wired and tested, complete with P.0. BOX 153 DETERMINING ELEMENTS

K-1 element BREA, CALIFORNIA 92621
(714) 998-3021 $3.00 each

More Details? CHECK — OFF Page 150 december 1977 [ 91




” T ———
OLD TESTAMENT NEW TESTAMENT

[y —

hvrrfurr the Lord himself | ““. .. the angel Gabriel was sent from

‘ shall give you a sign; Be- God to a rity of Galilee, to a virgin
ll | bold, a virgin shall con- betrothed to Joseph, of the house
JI ceive, and bear a son, an of Dauvid; and the virgin’s name was

5lmll call Ipm name I'mmmuu-l Mary . . . The anael said to her “Do
(which mreans God with us).” not be afraid Mary, for you hauve
found favor with God. And behold,

tsaiah 7:14 740-687 BC you will conceive in your womb and

bear a son, and you shall call his

name Jesus.”’
#uke 1:27-31 70-90 AD

% C)ling #ierod was troubled and
oy ingquired where the Christ

et wou shall come forth one W) was to be born. They told
who is to be ruler in Israel, whose CEeND)| him in Bethlehem of Ju-
origin is from old, from ancient ‘u'a for so it is written by the

Nays. pruphrt (Micah).
Micah 5:2 740 BC

thou be little ummm thr
A thousands of Judah, from

o)

Mathew 2:4-5 60-70 AD

e —
Historical evidence clearly points to Jesus as the
man God, who fulfills the literal prophecies of 2100 Enterprise Parkway
Isaiah and Micah within 800 years. The same Twinsburg, Ohio 44087
God who chose the Virgin Mary to bear Jesus Radio €o..Ine (216)425-3173

and who chose Bethlehem for the birthplace
reveals himself in holy scripture today. We thank
I him for the birth of Christ this Christmas, _

[€ 3] ICOM

\
l

NEW

Fits any HT. Only 3.5 mA current

drain. Kit price $159.95 Wired

and tested. $239.95

Send for FREE 16 page catalog.
We welcome Mastercharge or VISA

GLB ELECTRONICS

1952 Clinton St., Buffalo, N. Y. 14206

-
T EpEE I
- BLLLLE . B
o oo EE
ER -2 I
o l EE = B A complete line of QUALITY 50
w = g‘-’m thru 450 MHz TRANSMITTER
g ) 2 : 2 AND RECEIVER KITS. Only two
% gggg I-él-f_ s B ag boards for a complete receiver.
x - - ] (771 . -
1C-22S < 3352 E_”:s,g 2“@'3 0% 4 pole crystal filter is stan
146 MHz FM 10 W £288 g;igaiggfgi aIN dard. Use with our CHAN-
TRANSCEIVER > S8<t P LR NELIZER or your crystals.
O 52%% ¢82,23°<885a8 2 Priced from $69.95. Matching
FeS28 §osgiids o) transmitter strips. Easy con-
S %Eﬁ@nsﬁéfggiggg e struction, clean spectrum, TWO
S Ec5zi§2%5%1823: - R WATTS output, unsurpassed
d 33 3:3 O Sepl3fi .t zis H O audio quality and built in TONE
2 £ Ze ELi.i8g0tuzZS
IC-211 wZess Fiisutertsiy < :;gr:;;menucs. Priced from
14410 148 MHz w3 =3 37°388535853¢ o
SSBIFMICW C 3ooc pEeS,1augCess
IMMEDIATE DELIVERY = E252 #25288gT<d232 L Iross sena e
SHIPPING PREPAID IN USA m 8%z 3 : Now available in KIT FORM —
W w - A
MASTERS SINCE 8 2 g GLB Model 200 MINI-SIZER.
va
-

COMMUNICATIONS

7025 N. 57th DR.
GLENDALE, AZ 85301

PipoCommu

R PHONE
mmem 602-939-8356 L
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The
Touch.

It's the best value
available in scanners.

Searching Receiver

Touch SP, then enter the starting
frequency of your choice. The
Touch will search up through
the action radio channels in
the search band until it
hears an active call. You'll
probably discover “live"”
frequencies you never
before knew existed.

-
[

=0 @0

Priority Receiver
Touch 2., then sit back. Any call coming in over

the frequency you choose for channel one will

automatically override calls on other channels. You'll never
miss a call on your favorite frequency.

Search or Scan

Touch SS to Search the unknown. Touch SC to
scan the known. You can either search through
all bands for unknown frequencies, or listen to
the stored frequencies you've selected for the
sixteen scanning channels. There's so much
versatility, and it's all at the tip of your finger.

Model ACT-T-16K Selectivity

7 KHz (min) (@ 6 DB
Frequency Range: + 15 KHz (max.) (@ 60 DB
Lo VHF 30-50 MHz  Squelch: (threshold)

Hi VHF 146-174MHz Lo VHF 04V
UHF 440-512MHz Hi VHF 05uV
UHF 06V
Sensitivity
(20 DB quieting) Search Scan Range: (max)
Lo VHF 05uV Lo VHF 4000 channels
Hi VHF 06 uV Hi VHF 5600 channels
UHF 07V UHF 5760 channels

COMMUNICATIONS DIVISION

Scanning Receiver

Touch PR, then enter the frequency you want as
you watch it appear on the L.E.D. display. Next,
touch the channel number you wish to use.
Then touch SC, the scanning lights will begin
the search for action.

REGENCY DIGITALLY
PROGRAMMABLE SCANNER
WITH KEYBOARD

SPECIAL $299

Master Charge & B of A
We ship prepaid in USA
Calif residents add 6% tax
Check with order or COD

10 day money back guarantee
full sausfaction guaranteed
Factory warranty on all items

IN STOCK FOR IMMEDIATE DELIVERY

WESTCOM

1320 Grand Ave. San Marcos, CA. 92069 (714) 744-0728

More Details? CHECK — OFF Page 150
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Q@ 1-800-233-0250

FORNEWORUSED
AMATEUR RADIO
GEAR . . we're specialists

and carry in stock most of the
famous-brand lines. Or, we will
talk trade.

t p\ay

A l
A\
A 2] - 3

the

. \\,\‘\l

L]
.

FORFAST, DOOR-
STEP DELIVERY ...

giveusacall. You'llbe amazed:
for we guarantee we’'ll ship
your equipment the same day.
Plus, most shipments are PRE-
PAID.

[ - 1‘800‘4"

. o 7

;‘“b

Tty - 525 ?
Just callus...Toll Free!

1-800-325-3636

= ;hfq

TO SAVE MONEY

. join thousands of our satis-
fied customers who buy from
us as easily as from their local
supplier. So, remember your
call is Toll Free.

w

er s‘ 1-8¢

1-800-228-4097

We welcome your Master Charge or VISA/BankAmericard.

"HAM RADIO CENTER, INC.

8340-42 Olive Blvd

YOU'VE SEEN THE MAGAZINE ARTICLES

Here's what you can expect

from the DX ENGINEER!NG
RF Speech Processor J

Ve
6 db INCREASE IN AVERAGE
POWER

MAINTAINS VOICE QUALITY
IMPROVES INTELLIGIBILITY

NO CABLES OR BENCH
SPACE REQUIRED
EXCELLENT FOR
PHONE PATCH '.'.'.'.' B
NO ADDITIONAL ADJUST-

MENTS — MIKE GAIN ADJUSTS
CLIPPING LEVEL

UNIQUE PLUG-IN UNIT — NO
MODIFICATIONS REQUIRED

/-B'Ix\ |
wwe | This is RF Envelope Clipping—
=I the feature being used in new
transmitter designs for amateur
.. and military use.

Models Now Available
Collins 32S, KWM-2 $ 98.50 ea.
Drake TR-3, TR-4, TR-6, TR-AC,

T-4, T-4X, T-4XB, T-4XC $128.50 ea.

Postpaid — Calif. Residents

add 6% Tax

Watch for other models later!

DX Engineering

1050 East Walnut, Pasadena, Calif. 91106

94 ﬂ december 1977

P.O. Box 28271

10’s OF THOUSANDS
OF CRYSTALS
IN STOCK!

H25C CASE

SCANNER
MONITOR

107

AMATEUR
HAM

2METER

\_\5ummnn

Immediate delivery on most frequencies!
OTHERS ARE SPECIAL ORDER

CRYSTAL BANKING SERVICE
P.0. BOX 683
LYNNFIELD, MASSACHUSETTS
01940

St. Louis, MO 63132

Radio
Amateurs
Reference
Library
of Maps
and Atlas
WORLD PREFIX MAP — Full color, 40 x 287,
shows prefixes on each country DX rones,
time zones, cities, cross referenced tables
$1.25
RADIO AMATEURS GREAT CIRCLE CHART OF
THE WORLD — from the center of the United

States! Full color, 30" x 25”. listing Great Cir
cle bearings in degrees for six major U5 cities;
Boston, Washington, D.C., Miami, Seattle, San

$1.25

Francisco & Los Angeles

RADIO AMATEURS MAP OF NORTH AMERICA!
Full color, 30" x 25* — includes Central Amer

ica ana the Caribbean to the equator, showing
call areas, zone boundaries, prefixes and time
rones, FCC frequency chart, plus useful informa

tion on each of the 50 United States and other
Countries ‘

WORLD ATLAS Only atlas compiled for radio
amateurs. Packed with world-wide information

includes 11 maps, in 4 colors with zone
boundaries and country prefixes on each map
Also includes a polar projection map of the

world plus a map of the Antarctica - a com-
plete set of maps of the worid. 20 pages Size
8% x 12

Complete reference library of maps — set of 4
as listed above $

See your favorite dealer or order direct.
Mail orders please include $1.25 per order
for shipping and handling.

WRITE an mmun ” bD (=] l( INC
11113

Dept. E 925 Sherwood Drive
Lake Biuff, 11l. 50044

BROCHURE!

More Details? CHECK — OFF Page 150



The new standard of performance for Tribanders is the Wilson System One!!! A DX’ers

.';

1S HERE ...

WILSON'S
WRS00
ROTOR

delight operating 20 meters on a full 26’ boom with 4 elements, 4 operational elements

on 20-15-10, plus separate reflector element on 10 meters for correct monoband
spacing. Featured are the large diameter High-Q Traps, Beta matching system, heavy duty
Taper Swaged Elements, rugged Boom to Element mounting . . . and value priced at
$259.95. Additional features: ® 10 dB Gain ®20-25 dB Front-to-Back Ratio ®SWR less

than 1.5 to 1 on all bands.

MODEL SY-1 SPECIFICATIONS:
Matching Method: Beta F/B Ratio 20-25 dB Mast Diameter 2" 0.D. Bl = F I ]
Band MHz: 14-21-28 Boom Length 26' Boom Diameter 2" O.D. | 4 ——— 1 |
Maximum Power Input: Legal Limit (2" 0.D.) Surface Area 7.3 5q. . —— 7 I
Gain 10 dB No. of Elements 5 Windload Area 146 Ibs. ! —F—=—1 i i
VSWR (at Resonance) 1.5to 1 Longest Element 26° 7" Shipping Weight 50 Ibs. .e . o METERS AT
Impedance 50 ohms Turning Radius 18" 6" e .-
= <l 2 :-_'"::-'_‘:‘- .....g-..— F '. {
, . — =: !
— 1
" A T _— 15 METERS - —
ADVANCED DESIGN LARGE DIAMETER I I -
HIGH-QQ TRAPS FOR MINIMUM LOSS AND i 3 . 1
MAXIMUM POWER CAPACITY I\ —4 i
-F ; = |
" - el - g o] ;l."-.. - -__:..
INSULATED DRIVEN ELEMENT WITH
PRECISION BETA MATCH AND HEAVY
DUTY ELEMENT MOUNTS
1 AR R et i e gt PR e AAEE I
| AMATEUR PRODUCTS DEALERSHIPS [
|
} FOR MANY AREAS ARE AVAILABLE!!! i
I If you are interested in the profits youcan |
HEAVY DUTY BOOM i make as a Wilson Dealer, contact us. |
TO ELEMENT EXTRUSION s i e S v e i s S S S S St P S S e s e s i S SIS S . Wi S e S S S S '

For complete specifications on the above products or a copy of our new Amateur Products Buyers Guide, write:

%

Consumer Products Division

Wilson Electronics Corp.

P.0. BOX 19000 - LAS VEGAS » NEVADA « 89119 - (702) 739-1931 « TELEX 684-522

More Details? CHECK — OFF Page 150 december 1977 [@ 95




GREGORY ELECTRONICS

The FM Used
Equipment People.

15 Poar

-‘-———-

CRYSTAL FILTERS and DISCRIMINATORS

9.0 MHz FILTERS

XEOA 2.5 kHz  SSB TX

F9-B 2.4 kHz  SSB RX/TX

XF9.C 3.75 kHz  AM $48, Export
XF9.D 5.0 kHz  AM i
XF9.E 12.0 kHz  NBFM Inquiries
XF9-M kHz CW (4 pole) $34.25 Invited

50 MMz CRYSTALS (Hez5/ —  Shipping START THE NEW YEAR

XF900 9000.0 kHz Carrier $4.00

XF901  B998.5 kHz USB $4.00 $1.25

XFap2 9001.5 kHz LSB $4.00

XF903  8999.0 kHz  BFO .

F-05 Hec25/u  Socket Chassis

GREGORY ELECTRONICS
LINEAR AMPLIFIERS

COMPATIBLE WITH OUR LOW e v e 1 ' 8
POWER TRANSVERTERS. :

10W DRIVE, 509 IN/OUT

EDL432, 50W (ILLUS.) $129.95 A AI OG
EDL432P, INCL. POWER SUPPLY/CABINET 5

EDL144, 100W 2M, IN CABINET, WITH 115V POWER SUPPLY

$299.95 “-' - GREGORY ELECTRONICS CORP.

245 RI. 46, Saddle Brook, N.J. 07662

UPS Shipping at Cost

432 MHz SSB TRANSVERTERS o Phone: (201) 489-9000

Use your HF Transceiver on the 432 MHz band with the addition of the
MM1432 linear Transverter. The MM1432 operates on all modes; SSB, CW,

AM, FM. It contains BOTH the linear transmit up-converier and the re- PREAMPS from LUNAR

ceive duw&l-mnmr‘ger. An internal PIN diode T/R connects to your TraAns-

ceiver T/R line. The MMt432 is FT101 and similar HF rig calnpaluh[e. dd Originally developed by Chip Angle NGCA, the “Anglelinear”
the 70/MBMA8 MULTIBEAM and operate direct into OSCAR 7 mode B. recﬁmng” preamplmer;’ Sl Lo (Iemand"flg st
Write for application note. where low noise figure is important

Specifications:

Output Power 10 W PEP
Drive, 10 meters 145 W max
Receiver N.F. 3.0 dB typ
Receiver gain 30 dB iyp
Prime Power 12 V D.C.
Shipping: $3.50
MMt432-28 MK4 229.95 MMt144.28 199.95
MMt432.50 §249.95 FMt440-146 154.95

MME432-ATV 259.95 QMt432-144 $154.95
MMt432-144 319.95

VARACTOR TRIPLERS

The low cost, easy way to operate on the 432 MHz and 1295 MHz bands. Bandwidth
For OSCAR 7, mode B, drive the MMva32 family varactor tripler with your y 10
2 meter transmitter. The wideband varactor triplers cover the full 2M /432
band without retuning.
NO power supply required for varactor triplers; efficiency approximately 50%.
Three models available at 432, two at 1296,

Model Max Drive

MMv432 30 W $65.95
MMv432ZM 50 W 79.95
MMv432H JO W 125.50
MMv1296 20 W 77.50

MMv1296H 35 W 99.95
Shipping $2.50

Send 26¢ (2 stamps) for full line catalogue of KVG crystal products and

;Irlefgt‘f;‘e:gf}.‘:“lirf wu'p;::riﬁr::u'mmm" SSB Transverters Write for descriptive brochure on all Lumar Products.

Varactor Triplers Crystal Filters FM Transverters Please add $3.00 shipping/handling
Decade Pre-Scalers Frequency Meters VHF Converters —
Antennas Oscillator Crystals UHF Converters California residents add 6%, Order today at your dealer or
direct from:

——
Lol
W

g o e K
u-q;bc-cmu"u\
f

BNC Connectors standard, except E432.3 SMA only. Others,
specify RCA Phono, TNC, etc.

New “Anglelinear” line products coming soon: Preamps thru
2.5 GHz, converters & transverters systems filters 28 MHz
thru 2.5 GHz.

Spectrum
International, Inc. | RS < sureto
Post Office Box 1084 gm orEGcE_st';A 92110
714-209-9740

' Mass. 01742, USA Louis N. Anciaux WBENMT
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Gift ideas trom

f engineering

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

PSISCW/T
PS25C Kit . . .

ply w/case, wifold-back current limit-
ing and overvoltage protection
same as above—wired & tested
25 amp-—12volt regulated power sup
ply w/fcase, wffold-back current limit-

79.95
94.95

PS3A Kit
PS3012W/T

KX 250 2835 MHz FM receiver with 2 . ., ] ;
pole 10.7 MHz Ll,l“:;_.; filter § 59.95 RECEIVERS RXCH accessory filter for above receiver kits
KX 280 W/T same as above - wired & tested 104.95 :r:e‘"ﬂil-l“ adjacent channel oen
e = 17 pole - ejectio
RX500 Kit \“':I‘;'i"\"“r‘.l':l‘l'h_‘l‘ 4/poie 1o Cas RF 28 Kit 10 mtr RF front end 10.7 Milz out 12.50
RX500C W/T same a8 above -wired & tested 104.95 RESO Kl cit & mtr RE frontend 10 I Milziout 12.50
RX 144¢ Kit 140-170 MHz feve w2 pole RF144D Kit. . 2 mtr RF front end 10.7 MHz out  17.50
: b 10.7 MHz crystal filter ¥ a8.95 RF220D Kit. . 220 MHz RF front end 10.7 MHz
4 2 pget ) QUL v o o 793 5.3.8 %o 0w e 17.50
ﬁ: h s \,:,,' .",':'f‘j",,'.t”]; h‘::"“' ?lf.l.f.-h I Sy RF432 Kit 432 MHz RF front end 10.7 MHz
44 el & oF A . 2750
RX220C W/T . 10 b ired & tuted 114,98 IF 10.7F Kit. .. 10.7 MHz IF module includes 2
a ? - : pole crystal filter 27.50
RXa432C Kit :1:];\.1::itr:l‘llul‘:u pale 10 T FMas55 Kit. . . 455 KHz IF stage plus FM detector 17.50
: § 32 K .
RXA32C W/T . same as above - wired & tested 124,95 AS2 Kit audio and squelch board 15.00
TX50 transmitter exciter, | watt, 6 mtr.  39.95 ) ) sl
ITX50W same as above -wired & tested 59.95 same as above —wired .3( tested 49.95
X transmitter exciter —1 watt—2 mtrs  29.95 transmitter exciter 432 MH2 19.95
I'x same as above —wired & tested. . 49.95 same as above ~wired & tested 59.95
X transmitter exciter —1watt—220 300 millilwatt, 2 mir transmitter 19.95
. MHz 3 R 29.95 same as above —wired & tested 29.95
FA2501H Kit 2 mir power amp kit 1w in—25w
out with solid state switching, Blue Line RF power amp, wired & tested, emission
case, connectors . . 59.95 - CW-FM-S5B/AM
PA2501H W/T. same as above ~wired & Iestnl 74.95 Power Power
PAGO10H Kit . 2 mtr power amp -1 0w in-40w Model BAND Input Output
out-relay switching . . . . . 59.95
PA4010H W/T. same as above —wired & tested 74.95 BLC 10/70 144 MHz 1 OW TOW 139.95
PAS0/25 Kit 6 mir power amp, 1w in, 25w out, BLC 2/70 144 MHz W T0W 159.9%
less case, connectors & switching 49.95 BLC 10/150 144 MHz 10W 150W 259,95
PAS0O/25 W/T . same as above, wired & tested. 69.95 BLC 30/150 144 MHz IOW 150W 239,95
PA144/15 Kit . 2 mtr power amp— 1w in—1 5w BLD 2/60 220 MHz W 6O0W 159.95
Ot les cato, Connectors and PT BLD 10/60 220 MHz 10W 60W 139.95
E X Jeaie Boain #leiE 6 i23 20 W 20W 9.9
PA144/25 Kit. same as E’r\l-i-l,-‘l 5 kit but 25w . . 49.95 gttj :g;:go :2(: ui:: :gw -:Oa' f;; q:
PA220/15 Kit . similar to PA144/15 for 220 MHz  39.95 BLE 2/40 420 MHz W 40W 159 95
PA432/10 Kit . power amp-similar to PA144/15 BL[": 0/8 420 MH 10W -
except 10w and 432 MHz 49.95 ~ BLE 10/80 420 MH: Jow  sow 28998
PA140/10W /T 10w in - 140w out -2 mtr amp 179.95 - — =
PAL140/30W/T 30w in - 140w out-2 mtr amp 159.95
POWER SUPPLIES
PS15C Kit . 15amp—12volt regulated power sup- - O.V.P. adds over voltage protection to your

power supplies, 15 VDC max. 3 9.95
12 volt —power supply regulator card

with fold-back current limiting . . B.95
new commercial duty 30 amp 12 VDC
regulated power supply w/case,

DIVISION OF BROWNIAN ELECTRONICS CORP.
320 WATER ST. /| BINGHAMTON, N.Y. 13901

BOX H /

More Details¥ CHECK — OFF Page 150

ing and ovp . . 129.95 w/fold-back current |
same as above —wired & tested 149.95 overvoltage protect 239.95
¥ . same as PS25C with meters . . . 149,95
P5258M \v\-f"i . . same as above ~wired & tested 169.95 .y
RFTS50 Kit. repeater—6 meter . 465.95 REPEATERS
RPTS0 . . repeater — 6 meter, wired & tested 695.95 DPLA144 2 mir, 600 KHz spaced duplexer
RPT144 Kit :IPNI:\. !:I "]‘" 15w “"“P‘"‘ T wired and tuned to frequency 379.95
ess crystals . 2. P
2 g DPLA220 . . 220 M exer, ed an
RPT220 Kit repeater—220 \1I|1 |<\~ uunplrlc - ! Im:,td{:,l:lr:.lélﬂll‘r::.'; Wirud and 179.9%
(less crystals) . . 465.95 DPLA432 110
T = LA432 L .. rack mount duplexer r 319,95
RPT432 Kit r;-fuculrr Illllluall 432 MHz pen — DSCU double shielded duplexer cables
: (less crystals 2 515.95 with PL259 connectors (pr.) 25.00
RPT144 W/l repeater—15 watt mlr . 695.95 DSC-N same sk above with type N
RPFT220W (1 repeater—15 watt—220 MHz, . . . 695.95 3 SONNECLOIE (D) SE o
RPT4232 W/l repeater — 10 watt 4.1: MHz. 749.95 Pr. +
DPLASD 6 mir close spaced duplexer 5§75.00
TRX50 Kit Complete 6 mtr FM transceiver kit, rR A NS(‘I,[VERS OTHER PRODUCTS BY VHF ENGIN EERING
20w out, 10 channel scan with case ;
(less mike and crystals). .. 22998 Chr Kin 1n.|nnm||. eive stal deck
TRX 143 Kit same as above, but 2 mir & I‘\\- out219.95 : diode switching. . $ b.9S
TRX220 Kit . same as above except for 220 MHz 219.95 Ch2 Kit 10 channel xmit deck w/fswitch )
TRX432 Kit same as above except 10 watt and and trimmers 14.958
432MHz 254.95 CDd K UHE version of ( D1 deck, needed i
TRC transceiver case only 19.95 . for 432 mulii-¢hannel operation 12.95
TRC-2 transceiver case and accessories . . 39,95 COR2 kit carrier operated relay 19.95
SO Kin L0 channel guto-scan adapter
for KX with prionty 19.95
SYN I Kir 2 mtr synthesizer, transmitt offsets Crystals we r"'l'r' 'I 'l”l";l "‘IFI‘ "ll'l [“' d l"}”‘l‘l' o
W ) K M pPairs Iraur » ach
:\r.1.‘lLr'-.II::;‘:::.:I:Il:}:rjlnpw.tnrlllr . CWID Knt 159 hit, Gield programmable, code iden
adapters) iy e S 169.95 :;l‘nl';nu |r|r| built-in sguelch tail and ——
. Yove . 239.95 Vers
SYN LW fameks above-wizeg & tosted ‘\ " WD wired and tested, nut programmed 534,95
MO-) Kt Mars/cap offset aptions| 2,39 LwWIin W f and rested, pr 1||\.m ] 549,95
i o i w14 ol Wi i
TO:1 Kiy 18 MHz optional tripler Zol MIC 2000 <I;Im. dy n.||||‘|\ ke with
POET . and conl cord 12,9%
— : ISt Wi tome squeloh decoder 50,08
1 ; , -
WALKIE-TALKIES sy W/l imstalled i repeater. mchudg
HI 1348 Kit 2 mtr, 2w, 4 channel, hand held transceiver N3 nterf S B ey it
with crystals for 146,52 simplex . 129.95 "‘:" 2 tone devinder e
NICAD battery pack, 12 VDO, “amp 29.95 1D W/l ame as a wired & tested 1995
My 2 battery charger for above 5.98 HI 1aa W/l heli .1:.-...|:..|..r .-lu. 1 & :"'I'.'I.
Rubber Dick 2 mitr, with male BNC connector 12,95 i M IRE 1“.' in ! =900
220V 1 w240
HLA32 W/ 12 M 19
\ [ engineering ey

| Phone 607-723-9574
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(11 e 3
Wasyerbespriz?”
0K, so you want to save money — can’t blame you for that!

$

$

3

$

g After you have called the 800 numbers, got your ““best price,” sent your money — what do
$ you get? A box. Suppose it doesn’'t work? (Murphys’ law). Ship it back (at your own ex-
g pense)and wait. Or — two weeks after the warranty expires — so goes therig. .. what to do?
$ And since you got that great discount how much attention will you get? Rotsaruck fella!

$ Today’s amateur equipment is far more sophisticated than that of even a few years ago,
$ and it's getting more so every day. Service becomes an important issue. At CFP we have
decided to offer you an alternative: If you are willing to pay the regular list price on any
$ Drake or Yaesu product, CFP will provide an additional 90 days of warranty protection.
$ This warranty will be identical with the normal warranty with the exception that we will
$ pay all charges including shipping both ways!

$ There may be occasions when we won't have the item you desire. Should you place an
$ order and we don’t, we will refund your money and advise you when it will be available.
$ We won't sit on your money! If you wish a high demand item and want to make a deposit to
$ ensure getting what you want — fine.

$ Because we are amateurs and concerned about the issues, we limit our transmitter and
$ amplifier sales to licensed amateurs (a license photocopy will do).

$ Amateur radio is a great service and a greater hobby — lets keep it that way!

g Mail Orders accepted. N. Y. residents add sales tax. SASE will get our list of used Amateur Equipment.
$

$

$

3

3

wanten:cooo G F P COMMUNICATIONS, INC. Pt
211 NORTH MAIN STREET - F'ls:.‘;;:?.:;;:;n_

WA2KTJ
WB2LVW [@| HORSEHEADS, N.Y. 14845 =y Hamfest weskents
- PHONE: 607-739-0187 —— Closed Sun & Mon

$$35335333535355333535535$$T$$T$STSSSITTITTITTSFFTTTSSTTTISSITTIIIS

m ALUMA BD H!
Ham Crank-Up

Model T-60-H

. Crank-Up :
Ham Model T-140 ’
HIGHEST QUALITY '

our 1977 WRAP-UP issue

A real nostalgia trip for the old timer
A super eye opener for the newcomer

POPAPAPAARPRPRARAAPANPNAPNAPRARPRPRARIRPRANNA

MADE IN ALUMINUM

* TELESCOPING

(CRANK UP)
* GUYED
* TILT OVER MODELS

QUALITY MADE

oQlont o

Chocked full of real goodies for everybody. Those old
Radio magazines of the 30's — war surplus gear of the
40's — exciting OSCAR in the 70's — QSO's of the
future. HORIZONS 1977 WRAP-UP a completely unigue
issue — one you must have.

Al your local store — NOW

Better yet, why not subscribe now and get your WRAP-
UP issue absolutely FREE?

oxe

r—_—_——_—_—_

I
I
li
I
| Subscribe Today! |
)
| upnscripe 10aay. i HAM
l Enclosed is check or money order for $10.00 _ !\‘ COMMUNICATIONS
l s?t:{dorarzla?quE Wrap-Up Issue and One Full Year (12 issues) "F
(s}
' Here's $1.00 for the Wrap-Up Issue only. No subscription i,' MANY MODELS MFG.
please. N
l [ &hargaaﬂ year (12 issue) subscription and send the FREE I S S U E ' 'IF Towers to 100 feet. Specials
rap-Up Issue. ! } i ¥
VISA Mastercharge I gress‘g:gc:g_ T:eagec aSt:Ie dealer
l Acct # _ Exp. Date . |‘| 0g.
N
l ame '!
I Address ' "'" ALUMA TOWER CO.
i BOX 2B06HR
| Shy: : il o0 | \Wl vero BEACH. FLA. 32960
Mail to: Ham Radio HORIZONS, Greenville, NH 03048 ] PHONE (305) 567-3423

L_——__——_---_—_-J
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I NEW LS| TECHNOLOGY

FREQUENCY COUNTER

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY
OPERATION IS NOW PRACTICAL), DEPENDABILITY, EASY ASSEMBLY AND
ﬂE\tOLUTIONARY LOWER PRMG' ‘1 1935

 KITHFC-50C « -cvonune 60 MHZ COUNIER WITH CABINET & P.S. COMPLETE!
~ KITHPSL-650--:::-..... 650 MHZ msc.uenugt SHOWN| . ...... , 29.95

WFC-50WT....... 60 MHZ COUNTER WIRED, B CAL: < oiannt 165.95
L #FC-50/600 WT. . 500 MHZ COUNTER WIRED, 0.

.199.95
SIZE: vall
/. 3" High
LECTRONICS,INE. g9
{ E a:-'-g-!-»-—""""‘""_ 6" Wide
5%:" Deep

FEATURES AND SPECIFICATIONS:
DISPLAY: & RED LED DIGITS 4" CHARACTER HEIGHT
GATE TIMES: 1 SECOND AND 1/10 SECOND
PRESCALER WILL FIT INSIDE COUNTER CABINET
RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND
FREGUENCY FREQUENCY RANGE: 10 HZTO 60 MHZ. (65 MHZ TYPICAL|
eALE ! SENSITIVITY: 10 MV RMS TO 50 MHZ, 20 MV AMS TO 60 MHZ TYP
1710 SEC “ . INPUT IMPEDANCE : 1 MEGOHM AND 20 PF
|DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.|
‘.1"{ . ACCURACY * 1 PPM|* .0001% | AFTER CALIBRATION TYPICAL
mljc STABILITY WITHIN 1 PPM PER HOUR AFTER WARM UP |.001 XTAL
1 8EC IC PACKAGE COUNT: 8 [ALL SOCKETED|
suP ESS INTERNAL POWER SUPPLY: 5 v DC REGULATED
: INPUT POWER REQUIRED: B-12 VDC OR 115 VAC AT 50/60 HZ
POWER CONSUMPTION: 4 WATTS

KIT ¥FC-50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY.STEP INSTRUCTIONS
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED

AN
PLEXIGLA SEE THE WORKS Clock Kit .
o, NS [ T, |ttt | SPECIAL PRICING!
senda PRIME - HIGH SPEED RAM

Digital  project Clear-Red § J12 a¢ 24 hr time or Clock-Calendar
Chassis serves as Bezello § 43sel swilches

Kits to operate
ABINET | "Gisciavs o | e nciuces 2 PC Bowrd 21 L02'3 a0 N
3"H6% " "W,5%”D Black, White or | Piexigiasis Power Feq: 5-15V /
Chlr co'ar Pre-cul & dniled 'Ez 5”_" I:Y:I lﬂw FOWER ¥ FﬂCTﬂHV FHESH
BNBINET “ Kil #8S0-4 CP h';::,ja: o ,D;;;:‘ 1-24 $1.75 ea. 100-199 $1.45 ea.
2%“".5“‘*.‘"0 ss'w ea Size 6"H.4%"W 3D "TB-1.I;GF_‘-'5"‘NE 25-99 1.60 ea. 200-999 1.39 ea.
REDORGREY PLEXIGLASFOR DIGITAL BEZELS 1000 AND OVER ‘1.29 ea.

I'x6"x1 /8

JUMBO DIGIT CLOCK

E-0I5/T LED CLOCK CALENOAR KIT

ORTE-TINE-S002E u'-l';l'\'”’ IMORE... kiT 7001 six .5" digits, MM5314 IC 12/24 Hr

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R 24 HOUR TIME — time, PC Boards. Transformer, Line

29.30-31 DAY CALENDAR. ALARM, SNOOZE AND AUX TIMER CIRCUITS Cord, Switches and all Parts. Ideal Fit
Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, in Cabinet|l
with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm Kit #5314-5 t1995 2/038_

with a repeatable 10 minute snooze alarm, alarm set B timer set indicators. Includes 110
VAC/60Hz power pack with cord and top quality components through-out. .

JUMBO DIGIT $0Q95
conversTion kit *998ea

Convert small digit LED clock to large
5" displays. Kit includes 6 - LED's,
Multiplex PC Board & Hook up info.
Kit #JD-1CC For Common Cathode
Kit #JD-1CA For Common Anode

KIT-7001BWITHG- 5" DIGITS $39.9%5
KIT - 7001C WITH 4 - 6" DIGITS &

2. 3" DIGITSFORSECONDS $42.95
KIT-7001X WITHE - 6 DIGITS $45.95

KITS ARE COMPLETE (LESS CABINET)| ' -mu X OISPLAY
ALL 7001 KITS FIT CABINET | AND ACCEPT QUARTZCRYSTAL TIME BA

PRINTED CIRCUIT BOARDS for CT 7001 Kns Specily o 7001

sold separately with assembly info. PC Boards are

drilled Fiberglass. solder plated and screened B.CorX-5795
with component layoul :

AUTO BURGLAR
ALARM KIT

42001 DC POWERED

1 AMP

POWER SUPPLY KIT
(10 TN DEASY TOMSTALL

s pacviOnG WANT FEATURES MOT & VARIABLE FROMdt0:14V « 6JUMBO 4" REDLED'S BEHIND RED FILTER LENS WITH CHROME RIM
WORMALLY FOUND METL d DA DA - 4, '

YoUND XEVLESS ALAR HAS Y OAT BIRCHIT PHOGE SET TIME FROM FRONT VIA HIDDEN SWITCHES « 12/24-Hr. TIME FORMAT
O SENSORS WIL PULLE WOAN S 723 1IC REGULATOR « STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC
LAY AT tWi RATE O OANVE SIREW kT S IN30S5 PASS TRANSISTOR « BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP
T Y Tuvar s Aanu FIMOO. Ut . CURRENT LIMITING AT 1 Amp ] * OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Off in Car, Etc.|
MOUNTS UNDER DASH - REMOTE SWITCH K’T #ALR-1 KIT IS COMPLETE INCLUDING « TOP QUALITY PC BOARDS & COMPONENTS - INSTAUCTIONS
Cam |‘| a:rm-:;i&na:-u'-: 2:;.::2.::-02 $9.95 DRILLED & SOLDER PLATED s MOUNTING BRACKET INCLUDED 115 VAC s 50
AL ARRITY sy L . - -

THA DEPEMDABLE ALARW v FIBEAGLASS PC BOARD AND KIT #2061 3 0“ 2
:;n:fl.ur‘:(E?);au:aus‘\.\wr-:lcl::s THaIsA H#ALR-1WT ALL PARTS (Less TRANS COMPLETE KIT ‘2795 $ sei FO:':TCP"C'\ EA
TOP QUALITY COMPL ny' ALL 3 . .
;",i.'.'“".'.’;,‘.'..,"‘S:"lﬂ‘.“[".'."'i"".:.;&" no WIRED & W ASSEMBLED UNITS WIRED & TESTED
TESTED TESTED . L] 95 1 0R § 95

provide J0OMA at 12V and ORDER #2001 WT |LESS 9V. BATTERY)| 3
19.95 § 1 Ampatsv $1.50 Wired for 12-Hr. Op. il nol otherwise spocilied A MORE ea

ORDER BY PHONE OR MAIL
COD ORDERS WELCOME

OPTOELECTRONICS, INC. c:o::s 10 usa & canron aoos ror surem,

HANDLING & INSURANCE. ALL OTHERS ADD 10

BOX219 _HOLLYWOOD, FLA. 33022 ADDITONAL 3100 CHARGE FOR OROERS UNOER ™~ mabuinca
PHONE [305] 921-2056 / 921-4425 el y=
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and shalt call His name Jesus.

inn.

today.

this Christmas.

._:on te H'm‘lljorfaf s

nd the angel said unto her, Fear not,
God. And, behold, thou shalt conceive in thy womb, and bring forth a

Then said Mary unto the angel, How shall this be, seeing I know not a
And the angel answered and said unto her, The Holy Ghost shall come
thee, and the power of the Highest shall overshadow thee; therefore also

holy thing which shall be born of thee shall be called the Son of God.

And she brought forth her firstborn son, and wrapped him in swaddling
clothes, and laid him in a manger; because there was no room for them in the

For God so loved the world, that he gave his only begotten Son, that

whosoever believeth in him should not perish, but have everlasting life.

Nearly 2000 years ago, God reached out and touched the world with
his love. He is still reaching out today seeking the lost.

Let his love reach into your heart this Christmas season. Become a
member of God's family by turning from your way, and trusting in God's way

May you and your family reach out and accept the joy he has for you

Kim, Lee, Rick, Jane, Deb, Barb, Les, Merrill, and Paul

Lee, Andy, Denny, Don, Bill, Denny, Linda, Lydia, Billie, WE

RD 1+ BOX 185A « FRANKLIN, PA 16323

for thou hast found favor

Luke 1: 30,31 KJV

Luke 1: 34,35 KJV

Luke 2:7 KJV

John 3:16 KJV

DICK EXPERIENCE the Ultimate o8
KARYR _in Scanners wavys

The Touch.
bye—-@fls%

J $329 LIST 4
+ (Over 15,000 frequencies at your fingertips our price

 Scans the Channels in 1.3 Seconds 327900
« Special Weather Alert* and Priority Scan features

LAFAYETTE RADIO ELECTRONICS svor

@ 15!! WY 1752 MATLAND, FL 32751  mm
| 305-831-2271

AMECO * ARRL BOOKS » ASTATIC * B & W * BEARCAT
* CALLBOOK * CDEHAM Ill *» CUSHCRAFT * DENTRON
* HALLICRAFTERS * HY-GAIN ¢ KLM * LARSEN
*MALLORY ¢ J. W. MILLER * MOSLEY * NPC POWER
SUPPLIES * SHURE * W2AU BALUN * MORE TO COME!

Orlando's Most Complete Stock of Electronic Hardware
Transistors * Diodes * Integrated Circuits ® Variable Capacitors ® Connectors ¢ Audio Cables

* Variable Resistors * Antenna Wire « RG-8/U Coax (foam) * Rotor Cable * Steel Mast
* Ceramic Insulators * and much more

LAFAYETTE RADIO ELECTRONICS sror:

1811 N. HWY 17-92, MAITLAND, FL. 32751

“ (Near Orlando)

305-831-2271

GEM-QUAD FIBRE-GLASS

ANTENNA FOR 10, 15, and 20 METERS

Two Elements $139.00
Extra Elements $99.00

Price is F.O.B. Transcona
INCLUDES U.S. Customs
Duty

", KIT COMPLETE WITH

*SPIDER

*ARMS

*WIRE

*BALUN KIT

| > *BOOM WHERE

NEEDED

WINNER OF MANITOBA
DESIGN INSTITUTE
AWARD OF EXCELLENCE
Buy two elements now — a third and
fourth may be added later with little

effort.

Enjoy up to 8 db forward gain on DX,
with a 25 db back to front ratio and
excellent side discrimination.

Get maximum structural strength with
low weight, using our “Tridetic”
arms.

GEM QUAD PRODUCTS

Box 53
Transcona, Manitoba
Canada R2C 2Z5

Tel: (204) 866-3338




YOUR BEST BUY IN KITS
WOW — FREE &2uney i,

RECEIVE ABSOLUTELY FREE — A SIX-DIGIT 12- OR 24-HOUR
ELECTRONIC CLOCK KIT, COMPLETE WITH POWER SUPPLY
AND CASE. WITH THE PURCHASE OF ANY ONE OF THE FOL-
LOWING FREQUENCY COUNTER KITS. HAL-600A, HAL-300A,
HAL-50A OR THE ANALOG DIGILAB. JUST MENTION THIS AD
WAS FOUND IN HAM RADIO MAGAZINE.

OR RECEIVE A GIFT CERTIFICATE WORTH $15.00 ON YOUR
NEXT PURCHASE OF $50.00 OR MORE.

B GUDD REASDNS FOR BUYING A HAL-TRONIX

FREQUENCY COUNTER
(1) 100% COMPLETE KIT, (2) EASY ASSEMBLY, (3) COM.
PLETELY ENCLOSED IN METAL CABINET, (4) IC SOCKETS
USED THROUGHOUT FOR EASY TTL REPLACEMENT (5) EASY
ON YOUR POCKET BOOK, AND (6) NO EXPENSIVE CHIPS TO
REPLACE (EXAMPLE — IF YOU LOSE A DECODER, LATCH OR
DRIVER IN A HAL-TRONIX COUNTER, THE AVERAGE COST
OF REPLACEMENT OF THE LOW-COST TTLS IS LESS THAN
$1.00 EXCLUDING THE PRE-SCALE CHIP. IN SOME OF THE
NEWER COUNTERS NOW BEING MARKETED BY MY COMPE-
TITION, THEY ARE USING THE EXOTIC SINGLE CHIP AND
WOULD COST YOU CLOSE TO $30.00 TO REPLACE). THIS IS
SOMETHING YOU SHOULD CONSIDER.

ANALOG-DIGILAB
KIT $139.50

DESIGNED BY HAL-TRONIX
AND MIKE GOLDEN OF
R.E.T.S. ELECTRONICS
SCHOOL OF DETROIT. FOR
RUGGED CLASSROOM USE.

FOR THE RADIO AMATEUR, THE STUDENT,
THE EXPERIMENTER OR DESIGMER

SPECIFICATIONS: OUTPUT VOLTAGES: 5V, {12V, 12V;
USABLE CURRENT: 750mA; 9% Regulation at 500mA: 0.2%;
Short-circuit limited at 1.0 amp; Thermal overload protected.
Power requirements: 117VAC, 60HZ, 40 Watts.

Function Generator: Frequency range: 1HZ to 100 HZ in §
bands., Amplitude adjustable from 0 to 10 VPP. DC offset
adjustable from 0 to *+ 10V. Waveforms: Sine, square, tri-
angular and TTL Clock. TTL Clock 0 to 5V level, 200 ns rise
and fall time, Frequency determined by Function Generator.
Output impedance 1.2K ohm.

Most of all, it's easy to construct and service. PC boards are
predrilled, plated thru and solder flowed. Over 1000 units
sold to schools.

6-DIGIT CLOCK

12/24 HOUR
COMPLETE KIT CONSISTING OF 2
PC G10 PRE-DRILLED PC BOARDS,
1 CLOCK CHIP, 6 FND 359 READ-
OUTS, 13 TRANSISTORS, 3 CAPS,
9 RESISTORS, 5 DIODES, 3 PUSH-
BUTTON SWITCHES, MOLDED
POWER TRANSFORMER CORD AND
INSTRUCTIONS.

DON'T BE FOOLED BY PARTIAL
KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.

PRICED AT $12.95

4-DIGIT ALARM CLOCK

12 HOUR ONLY

COMPLETE KIT CONSISTING OF 2
PC G10 PRE-DRILLED PC BOARDS,
1 CLOCK CHIP, 4 FND 503 READ-
0OUTS, ALL NECESSARY TRANSIS-
TORS, CAPS AND _RESISTORS
INCLUDING 5 PUSH-BUTTON
SWITCHES, MOLDED POWER
TRANSFORMER CORD PLUS
SPEAKER; COMES COMPLETE
WITH INSTRUCTIONS.

PRICED AT $16.95

CLUCK BASE Available and will fit any one of the above clocks

Regular Price . . . $6.50

But Only $4.50 when bought with clock

60-HZ TIME BASE

CRYSTAL TIME BASE KIT. WILL
ENABLE MOST ALL DIGITAL
CLOCKS TO OPERATE FROM 12
VDC. LOW PROFILE UNIT, EASY
3-WIRE HOOKUP. ACC ' 2PPM,
ADJUSTABLE.

COST ONLY $5.95 EACH OR 2
FOR $10.00 — OR ONLY $4.50
WITH CLOCK PURCHASE.

10-MHz CRYSTALS
HI-QUALITY CRYSTALS, DESIGNED
FOR FREQUENCY CONTROL AND
ELECTRONIC TIME PIECES; AGING
FACTOR 5PPM. MEETS OR EX-
CEEDS MIL-C-3098 SPECS. MADE
ESPECIALLY FOR HAL-TRONIX
BY SENTRY.
PRICE $5.95 OR 2 FOR $10.00

KIT INCLUDES:

PRINTED CIRCUIT KIT
19.95

X"L‘ EXCEL CIRCUITS LY
\ \  ETCH=IT—YOURSELF piys 51.00 SHIPPING

4 PCS PHOTO-SENSITIZED GLASS EPOXY BOARD; DEVELOPER & RESIST

STRIPPER; DRY ETCHANT CRYSTALS; 1 -

8 x 12 x 3 PLASTIC TRAY

AND COVER. 2 - 82 x 11 SHEETS OF .100 GRID PAPER. 2 - 8Y2 x 11
SHEETS OF .002 MYLAR; 1 PAIR OF PLASTIC GLOVES, MISC. ART-

WORK SUPPLIES.

pistrisutor For A P PRODUCTS, INCORPORATED

SUPER STRIP
§5-2 #923252
PRICE $17.00

More Details? CHECK — OFF Page 150

FREQUENCY COUNTERS

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL
PART NEEDED TO MAKE YOUR COUNTER COMPLETE.
HAL-600A 7-DIGIT COUNTER WITH FREQUENCY
RANGE OF ZERO TO 600 MHz. FEATURES TWO IN-
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION.
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP-
TIONAL 10 SEC GATE AVAILABLE. ACCURACY =
.001%, UTILIZES 10-MHz CRYSTAL 5 PPM.

COMPLETE KIT $149.00
HAL-300A 7-DIGIT COUNTER WITH FREQUENCY
RANGE OF ZERO TO 300 MHz. FEATURES TWO IN-
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION.
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP-
TIONAL 10 SEC GATE AVAILABLE. ACCURACY =+
.0019%, UTILIZES 10-MHz CRYSTAL 5 PPM.

COMPLETE KIT $124.00

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE
OF ZERO TO 50 MHz OR BETTER. AUTOMATIC DECI-
MAL POINT, ZERO SUPPRESSION UPON DEMAND.
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY
INPUT, AND ONE ON PANEL FOR USE WITH ANY
INTERNALLY MOUNTED HAL-TRONIX PRE-SCALER
FOR WHICH PROVISIONS HAVE ALREADY BEEN
MADE. 1.0 SEC AND .1 SEC TIME GATES. ACCURACY
+ .0019%. UTILIZES 10-MHz CRYSTAL 5 PPM.

COMPLETE KIT $124.00

HAL-TRONIX BASIC COUNTER KITS

STILL AVAILABLE
THE FOLLOWING MATERIAL DOES NOT COME WITH
THE BASIC KIT: THE CABINET, TRANSFORMER,
SWITCHES, COAX FITTINGS, FILTER LENS, FUSE
HOLDER, T-03 SOCKET, POWER CORD AND MOUNT-
ING HARDWARE.

HAL-600X (Same Specifications as HAL-600A)
HAL-300X (Same Specifications as HAL-300A)
HAL-50X (Same Specifications as HAL-50A)

PRE-SCALER KITS
HAL-0-300PRE (Pre-drilled G10 board and all com-
ponents) $19.95
HAL-0-300P/A (Same as above but with preamp)
$29.95
HAL-0-600PRE (Pre-drilled G10 board and all com-
ponents) $39.95
HAL-1GHZ (New Item - Available in December)
$124.95

$124.00
$99.00
$99.00

PRE-BUILT COUNTERS AVAILABLE

(HAL-600A — $229.00) (HAL-300A — $199.00) HAL-
50A — $199.00). ALLOW 4- TO 6-WEEK DELIVERY
ON PRE-BUILT UNITS.

HAL-TRONIX
P. 0. BOX 1101
SOUTHGATE, MICH. 48195
PHONE (313) 285-1782

ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID

SHIPPING EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES

ARE REQUESTED. ON ORDERS LESS THAN $15.00

INFORMATION: PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING
AND MAILING CHARGES.

SEND SASE FOR FREE FLYER

- d‘l-. P
Q)

4
et b
“HAL" HAROLD C. NOWLAND
WBZXH
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NOW SHOWING AT:

scanmindg

30-50
H6-M8
le Touch by Regency. The first fully synthesied 16 :_i:;’:ll?';:{'
channel scanner to put over 15,000 lreguencies at the 'r |- p
command of a fingertip 450-512

Now that's not just a new scanner. It's a revolution in

¢ dﬁéﬁ: Chreck ozn{,daauk' 4%41k44;1»
L

:TRULY AMAZING!" The Montrose Gazette
“MAGNIFIFESTE” l'he Salida Post Tribune
”..1HUH?' The Cotopaxi Chronic Bugler
ATSA MY BOY.'" Mrs, Capone

Frequency Coverage (MHJ.]

> HONCS

LRt L] 303-893-5525
talk

pogcyer 'p‘
Eecono-line

Quality for an Economy Price
Solid State Construction
Linear Switch (FM/SSB)
Broad Band

Model Input Output Typical Frequency Price
702 10W-20W 50W-90W 10W in/70W out 143-149MHz $149.00
| 702B 1W- 5W 60W-80W 1Win/70Wout 143-149MHz $179.00
Now get TPL COMMUNICATIONS quality and
reliability at an economy price. The solid state construc-
[ tion, featuring magnetically coupled transistors and a
floating ground, gives you an electronically protected
amplifier that should last and last
The Linear Bias Switch allows you to operate on either
FM or SSB. The 702 and 702B are exceptionally well
suited for 2-meter SSB. Typical power oulput levels as
high as 100W PEP can be achieved with the proper drive
The broad band frequency range means that your
amplifier is immediately ready to use. No tuning Is
required for the entire 2-meter band and adjacent MARS
channels on TPL's new Eeono-line
See these greal new additions to the TPL COM-
MUNICATIONS product line at your favorite radio dealer.

Call or write for prices and infor

mation on TPL's complete line of
P amateur and commercial amplifiers
COMMUNICATIONS INC.
1324 W, 135TH ST., GARDENA, CA 90247 +(213) 538. 9814

Conoda: A.C.Simmonds & Sons Ltd., 285 Yorkland Blvd., Willowdale, OntarioM2J 158
Export : EMEC Inc., 2350 South 30th Avenue, Hallandale, Fla. 33009
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BIND 'EM
AND
FIND 'EM

Don't let your valuable issues of HAM Magazine
get dog-eared or lost! Collect the whole years worth
and protect them in one of our washable, durable, al-
tractively designed buckram binders

Order HR-BDL $6.95 each

3for $17.95

the really deluxe way to build your
HAM RADIO Magazine library
BOUND VOLUMES OF HAM RADIO

Each volume is a years collection of HAM RADIO
Magazine bound as a handsome hardcover DOOK
Available for the years 1973, 1974, 1975, and 1976

1973 Order BY-73 $24.95 each
o7 Oaunvrs  Setofalls
ok ooer 75 SAVE over 10%
$109.95
*Bound volumes for 1977 will be avallable around February 15, 1978

Ham Radio's Communications Bookstore
Greenville, NH 03048

More Details? CHECK — OFF Page 150




HIGH GAIN « LOW NOISE
30 dB power gain, 2.5-3.0d8B
N.F. at 150 MHz, 2 stage,
R.F. protected, dual-gate
MOSFETS. Manuval gain
control and provision for
AGC. 4.3/8"" x 1-7/8" x
1-3/8"" aluminum case with power switch and
your choice of BNC or RCA receptacles.
Available factory tuned to the frequency of
your choice from 5 MHz to 350MHz with
approximately 3% bandwidth. Up to 10%
B.W. available on special order. Reguires 12
VDC @10mA.

Model 201 price (5 200 MHz) ...
201-350 MHz

2 METERS
This converter has a min-
imum of 20 dB gain and a
noise figure of 2.5-3.0 dB
which assures you of a sen-
sifivity of .1 microvolt or
better. The circuit uses a
dual-gate MOSFET R.F. stage and a dual-
gate MOSFET mixer (thereby giving you a
minimum of cross-modulation products), é
tuned circuits, a bipolar oscillator and .005%
crystal. Covers 144.146 MHz at 28-30 MHz
output with one crystal included and 146-148
MHz at 28-30 MHz with an extra crystal
(available for $6.00 more). The glass epoxy
circuit board is enclosed in a 16 gauge
aluminum case measuring 3-1/2"" x 2-1/4"" x
1-1/4"* with your choice of either BNC or RCA
receptacles. Also included is a power and
antenna switch. Requires 12 VDC @ 15 mA.
The converter is also available at other input
and output frequencies, Call us for prices.
PRICE: Model C-144-A available from stock
at $39.95 with one crystal. Additional crystal
$6.00 extra.
HF & VHF

40dB GAIN 2.5-3.0

N.F. 150MHz
2 RF stages with ftran-
sient protected dual.gate
MOSFETS give this con.
verter the high gain and low (G g Y W8,
noise you need for receiving =
very weak signals. The

mixer stage is also a dual-

gate MOSFET as it greatly reduces spurious
mixing products — some by as much as 100
dB over that obtained with bipolar mixers. A

$259.95
$279.95

FOR ALL TRANSCEIVERS

for any transceiver m
operating from 20 MHz | ®

MHz range. It has a

thumbwheel dial calibrated for your operat-
minus 1 MHz, and 2 spare offsets that you can
add later, Frequency accuracy is .0005% and
formula of your transmit and receive crys.
tals. If your transceiver uses 1 crystal for
receive synthesizer described to the right.
Maximum tuning range per synthesizer is 10
kHz steps from 5 to 30 MHz and 5 kHz steps
above.

151-475 MHz .. ;

The STR series syn-
thesizers are available A ————— .
to 475 MHz that uses
crystals in the 5 to B5
ing frequency plus a selectable transmit
offset of plus or minus 600 kHz, plus or
spurious outputs are 60 to 70 dB down. To
process your order we must have the crystal
both transmitting and receiving (like the
Motorola Metrum 11), you can use our
MHz above 100 MHz and proportionally less
at lower frequencies. Dial increments arein |
Model STR synthesizer price:
5.150 MHz
196-23 Jamaica Ave.

l- s Hollis NY 11423

(212) 468-2720

EXTRA LOW NOISE
Excellent for weather satel.
lite reception and recom.
mended by Dr. Ralph E.
Taggart in his Weather
Satellite Handbook. Less
than 2 dB noise figure and

approximately 17 dB gain. Uses a low noise
J-FET in a common source neutralized cir.
cuit, Available factory tuned to your choice of

frequency from 135 MHz to 250 MHz.
Bandwidth approximately 4 MHz. Supplied in
a2:-1/4" x 1-1/8"" x 1-3/8" die cast aluminum
weather-proof case with a filter for powering
it through the antenna. Requires 12 VDC @ §

mA. Choice of VHF, type "N, or BNC
receptacles.
Model 102 PRICE ..........covveennn $36.95

UHF
3ITOS5dB MAX. N.F.
20dB MIN. POWER GAIN
Uses 2 of Ti's low noise

J-FETS in our special cir
cuit board design which | wms &
gives a minimum of 20 dB T ®

power gain at 450 MHz.

Stability is such that you

can have mismatched loads without it oscil-
lating and you can retune (using the capped
openings in the case) over a 15-20 MHz range
simply by peaking the maximum signal.
Available tuned to the frequency of your
choice between 300-550 MHz. 4.3/8"" x 1.7/8"" x
1-3/8" aluminum case with power switch and
your choice of BNC or RCA receptacles.
Requires 12VDC @ 10mA.

Model 202 price

bipolar oscillator using 3rd or 5t
plug-in crystals is followed by a harmonic
bandpass filter, and where necessary an
additional amplifier is used to assure the
correct amount of drive to the mixer,
Available in your choice of input frequencies
from 5-350 MHz and with any output you
choose within this range. The usable band-
width is approximately 3% of the input fre.
quency with a maximum of 4 MHz. Wider
bandwidths are available on special order.
Although any frequency combination is
possible (including converting up) ' best
results are obtained if you choose an output
frequency not more than 1/3 nor less than
1/20 of the input frequency. Enclosed in a
4.3/8" % 3 x 1.1/4" aluminum case with
power and antenna transfer switch and your
choice of BNC or RCA receptacies. Requires
12VDC @ 25mA.

Model 407 A price:

S0 MHE = o b A Usa $54.95
LB MHE i daaisvsiiiaas i $59.95
Prices include .005% crystal. Additional

crystals $8.95ea.
UHF
20dB MIN. GAIN
3TO5dB MAX. N.F.

This model is similar in
appearance to our
Model 407A but uses 2
low noise J.FETS in our
specially designed RF
stage which is tuned
with high-Q miniature
trimmers. The mixer is a special dual-gate
MOSFET made by RCA to meet our require-
ments. The oscillator uses 5th overtone

FOR VHF RECEIVERS
This synthesizer has
B000 channels and can
tune a continuous 40
MHz segment of your
choice from 110-180 MHz
in 5 kHz steps. This will
satisfy most of your
requirements in the VHF range and can save
you hundreds of dollars in crystals plus a lot
of time. Stock units are programmed for
receivers with the crystal formula Fc = Fs
10.7 divided by 3 but we can program it to
almost any other |F at no additional cost at
the time of your order. It is supplied with an
interface for plugging in to your existing
crystal socket. Requires 12 VDC @ Y2 amp
which is easily obtainable from a low cost
power supply. The synthesizer has 4 voltage
regulators therefore the power supply need
not be regulated. Phase noise s not
detectable as the VCO is coarse tuned by a
DAC thereby easing the requirements of the
phase locked loop. Not affected by vibrations
encountered in mobile use. Enclosed in an 8°°
x3-7/8" % 1.1/2" aluminum case and supplied
with a combination tilt stand/mobile mount-
ing bracket,

Price: Model SR 140D.05 ..... $179.95

NOTE: We can make any synthesizer from
audio to 475 MHz. Call us for prices.

crystals to reduce spurious responses and
make possible fewer multipliers in the oscil-
lator chain which uses 1200 MHz bipolars for
maximum efficiency. Available with your
choice of input frequencies from 300-550 MHz
and output frequencies from 14.220 MHz.
Usable bandwidth is about 1% of the input

frequency but can be easily returned to cover
more. Requires 12 VDC @ 30 mA.

Model 408price .....................

.005% crystal included.

11 crystal controlled

channels. Available in

your choice of frequen.

cies from 135.250 MHz in

any one segment from

1-4 MHz wide. | .F. band

width (channel selectiv

ity ( available in your choice of +7.5 kHz or
15 kHz. 8.pole quartz filter and a 4.pole
ceramic filter gives more than 80 dB
rejection at 2X channel bandwidth. Phase
locked loop detector. Frequency trimmers
for each crystal. .2 to .3 microvolt for 20 dB
quieting. Dual-gate MOSFETS and integrat-
ed circuits. Self contained speaker and
external speaker jack. Mobile mount and tilt
stand.

Aluminum case, 6" x 7' x 1.3/8""

Model FMR 260-PL price:

135-180 MHz ... . $149.95
181-250 MHz ... .. $159.95
Price includes one .001% crysial Add:honal
crystals $8.95 ea. This receiver is recom-
mended in Dr. Taggart's Weather Satellite
Handbook.

HOW TO ORDER: All items on this page are
available only from Vanguard Labs, For re-
ceivers and converters state model, input
and output frequencies, and bandwidth
where applicable. For the fastest service call
(212) 4682720 between 9§ AM and 4 PM
Monday through Friday, except holidays.
Your order can be shipped COD by Air Parcel
Post.

BY MAIL: Send your order to Vanguard
Labs, 196.23 Jamaica Avenue, Hollis, NY
11423 and include remittance by postal
money order, cashiers check or certified
check. Personal checks are also accepted,
but banks now require 3 weeks for checks to
clear, therefore this will delay your order.
Include sales tax if you reside in New York
State,

PURCHASE ORDERS: We accept purchase
orders from US and Canadian government
agencies, universities, and AAA rated cor-
porations. Our terms are Net 30 days.
FOREIGN ORDERS: Must remit payment in
full in US funds plus postage and insurance
fees. If complicated customs forms are re-
quired, please forward your order to an
import-export agent,

SHIPPING: We ship all our merchandise by
insured parcel post or air mail. Special de-
livery is also available. Prices include ship-
ping by regular parcel post if you remit with
your order. For air mail shipping add $1.00.
Postage will be added on all CODs, purchase
orders, and foreign orders.

More Details? CHECK — OFF Page 150
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WEUIS) ELECTRONICS

500 MHz
and 1 GHz

GOUNTERS

ANTENNA BALUN

sy

_ !
;8

Full 2KW, 3 to 30 MHz, 1:1 or 1:4
ratios.

Special TEFLON insulated wire

windings.
The CTR-2 Series Counters are designed and built to the highest standards to fulfill the May be used with tuned matching
needs of commercial communications, engineering labs and serious experimentors. With an lines or antenna tuners. Withstands

accuracy of + 00005% (oven option) the CTR 2 can handle the most critical measurements

and is about half the cost of other commercial counters. accidental high VSWR, great for

antenna experimentation.
If you need a reliable counter at an affordable price, the CTR 2 is the answer

Built-in hang-up and dipole center

® 8 Digit .3" LED Display ® |nput Diode Protected insulator.
® High Stability TCXO Time Base ® 1 2V-DC Operation (Optional) Totally weatherproofed by encapsu-
® Built-in VHF-UHF Prescaler ® Oven Controlled Crystal (Optional) lation, silver plated $0-239 coax
e Automatic Dp Placement +.5 ppm connector input, and brass terminal
e TCXO Std. £ 2 ppm ® Selectible Gate Times output.
CTR-2-500 CTR-2-1000 Balance your antenna, end radiation
RANGE 10 Hz to 512 MHz 10 Hz to > 1000 MHz from coss, knpeows Desny. pattams,
and lower receiving noise pick-up.
500 MHz Kit CTR-2-500K . . o $249.95 Free literature upon request.
500 MHz Assembled CTR 2 SOOA y g 349 .95 Available at your dealer
1 GHz Kit CTR 2 1000K 399.95 or order direct:
1 GHz Assembled CTR 2 1000A 549 95 ONLY $11.45 d : :
(OPTIONS) (OPTIONS) A #+. PPei. - (specily:ratio)
(02) Oven Crystal $49.95 (04) 12V DC $10.00 .ﬁ

(03) 43" LED 1000  (05) 10 sec. Time Base 10.00 . K. E. ELECTRONICS
@ ? Call Toll Free 130A North Sherman Avenue
s 1 800828 7422 Corona, CA 91720

DAVIS ELECTRONICS 636 Sheridan Dr., Tona, N.Y. 14150 716/874.5848 Tob Na.i(204) 734-3870
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DATA BIDNAL INC

Ban-mO0
@ -

N AUTE BATGH ¥

A Complete Autopatch facility that requires only a repeater
and a telephone line. Features include single-digit access/
disconnect, direct dialing from mobile or hand-held radios,
adjustable amplifiers for transmitter and telephone audio, and

tone-burst transponder for acknowledgement of patch dis-
connect.

RAP-200 P. C. Card 199.50
RAP-200R Rack Mount 249.50

DATA TONE

-
B3

TO DIAL PULSE e yf“:'

CONVERTER >

The Data Tone to Dial Pulse converter Model DPC-221 pro-
vides full compatibility between Touch-Tone®* encoders and
rotary dial-pulse telephone exchanges, Two separate outputs
for the * and # digits provide remote control operation, and
a cancel function permits the caller to automatically stop
and reset the converter's dialing circuits.

DPC-221 P. C. Board iZIB‘OO
DPC-221R Rack Mount 299.00

MIGHTY MOS
i

- s
MIGHTY M2
e

Complete C-MOS keyer, versatile controls allow wide charac-
ter-weight variations, speeds from 5- to 50-wpm plus volume
and tone control. Solid state output switching transistors are
compatible with both grid-block and solid-state transmitters.
Unit also available in kit and wired p. c. board only versin;s.

MIGHTY MOS 9.50
P. C. Card - Wired 24.95
P. C. Card - Kit 19.95

TTP-1

——— o
L L

| |

| e e ———

UNIVERSAL TOUCH-TONE
ENCODERS

The Data Signal TTP Series of keyboard encoders is used to
generate the standard 12 or 16 DTMF digits. The encoders
provide fully automatic transmitter keying and feature a
delayed Transmit Ready light, an interdigit timer, and a built-
in audio monitor. Features also include all solid-state, crystal-
controlled, digitally-synthesized tones and an optional internal
mount Automatic Number I|dentifier (ANI).
&9.00
9.00

TTP-1 (12-digit)
TTP-2 (16-digit)
*Touch-Tone is a registered trade name of AT&T.

~Decgeling 6T ¢
S R EEEER—m——

EXCITING NEW PRODUCTS
RAP-200

RAP-400

BEREATER AUTD BATCH

A complete Autopatch facility, similar to the RAP-200, that
additionally provides for half- or full-duplex operation and
features built-in compression amplifiers plus a long-distance
inhibit function on digits 1 and 0.

$749.00

RAP-400
ME
+ Iz g al

SUB-MINIATURE
TOUCH TONE ENCODERS

MODEL SME — Smallest available Touch Tone Encoder. Thin,
only .05" thick, keyboard mounts directly to front of hand-
held portable, while sub-miniature tone module fits inside.
This keyboard allows use of battery chargers. Price $34.50,
with your choice of keyboards.

DTM

MODEL DTM — Completely self-contained miniature encoder
for hand-held portables. Only 5/16" thick. Three wire con-
nection. Automatic PTT ke igg optional. With your choice of
keyboards. Price: DTM - ﬂg , DTM-PTT - 359.;0‘

DATA SIGNAL
AND
DIGITRAN KEYBOARDS

Style A Style B Style C
DB E
-
=1=1s] B HEE
zlslajo)
zlsls! EEH GRS
DOG
xJol#
2047 x 3" 1% x 24" 24" x 1%”
Style D Style F Style G
T
(-0 ]
BEOa
om o

2% x 2% 27 x 2 11/16” 234 x211/16%

Ask About Our Deluxe Receiver Preamplifier For HF & VHF

and

Send For Free New Catalog

DATA SIGNAL, INC.

2403 COMMERCE LANE
ALBANY, GA. 31707, 912-883-4703

Base AmgnicanD

8

More Details? CHECK —OFF Page 150
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We have DenTron’s New MLA-1200

The MLLA 1200 is a compact KW designed to fill the gap
between your barefoot transceiver or transmitter and a
full power 2 KW amplifier. A single 8875 external-anode
ceramic/metal triode, (the same revolutionary tubes that
power the MLA 2500) yields 1200 Watts PEP SSB and
1000 Watts DC CW with as little as 70 Watts drive. (An
automatic swamping circuit prevents damage to the final
if more than 100 Wattsdrive is applied to the MLA 1200.)
There are scores of features common to both the MLA

1200 and MLA 2500, like forced-air cooling, all-steel
chassis construction with tight fitting black wrinkle fin MLA-1200 - $399.50

ish cabinetry, a plugin PC board for metering, ALC,

and mandatory warm up timing. The MLA 1200 is the AC4200.-3169.50 '‘DLA200.29399.50
same size as our Super Tuner (just 10" W x 6% H x 10" D), and weighs only 10 pounds! Twin

outboard power supplies are available for AC or DC operation, with the MLA-1200's low filament
current drain characteristics allowing for standard 6 foot cabling between units. Both supplies
are constructed of high quality, high current components, and are designed for a lifetime of
trouble free operation.

e 80 thru 10 meters « AC or DC Outboard Power Supplies (AC-1200,

« 1200 Watts PEP input on SSB DC-1200)

« 1000 Watts DC input on CW, RTTY, or SSTV « EIMAC 8875 external-anode ceramic/metal triode
« Forced Air Cooling System operating in grounded grid

COMMUNICATIONS DIVISION
1320 Grand Ave. San Marcos, CA.
(714) 744-0728 92069

ASTRAL ELECTRONICS CORP.
321 PENN. AVE. P.0. BOX 707
LINDEN, NEW JERSEY 07036

201 - 486-3365 '

PRIME QUALITY
TUBES * SEMICONDUCTORS * IC'S » LED'S

IF YOU DON'T SEE IT, SEND A SASE
AND WE WILL QUOTE.

MODEL KR50

SUPERLATIVE “FEEL"

5-50 GRMS PADDLE FORCE
AUTOMATIC OR

MANUAL WEIGHTING

DIT AND DAH MEMORIES
WITH SEPARATE DEFEATS
“STRAIGHT KEY" DVERRIDE
FOR GRS OR TUNE-UP

@ GUARANTEED FOR LIFE
BEARING PIVOTS

A sparkling new keyer with a
host of exciting teatures. A
powerful aid to cleaner, more
articulate CW that is relaxing 1o
use and a joy to copy

[Iu paddle assembly will delight the CW purist KR20-A |KR1-A
RE oll as the 1-||t graduate from a bug OF pooge has unigue neiple | This |5 the
I|||||I Lu\. The sup I" is attained by
a8 magnelic return e, instantly adjustable to

PEd l\. the right |-I

h for you
it and dah (hits] lengths
spac them, is r'|11ur auloma
tically or nlirsl; ¥ var ud In the automatic posi
tion, it is ant,uunqul to lengthen the bits at slow
speed for enhanced smoothness and dec e them
as you advance the speed, for highest articulation
Or, it can be adjusted to a constant value.

The KRS0 is versatile. Dit and dah memories are ——
provided for full iambic (squeeze) keying. Either
dit or dah, or both, may be turned off for opera
tion as a conventional type keyer. Self-completing
characters at all times,

A convenienl “Straight key" is built-in for QRS
-.en:l-m,\I or tune-up. Also an internal side-tone and y

115VAC/ 12VDC operation is provided PRICE £39 50

[ KR2:A
The paddie used in the KR20A
single paddie for mbic

s KA20A but
r signal and
A 1

dlum with wa hll..
" XA"XE Free Metnc Converter With Fach Order

Lo 2 by vl L it PRICE $17.00 FREE CATALOG WITH ORDER
ahead. An investmeni in the enjoyment of CW WE PAY POSTAGE
PRICE $110.00 1r1 TEN-TEC ixc. N.J. RES. ADD 5% SALES TAX MINIMUM $10.00
$ ERAORTE Br1 ‘__'_““""'“:‘ """'“ff ”,“j'r SEND STAMP FOR FREE CATALOG
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CT-50 # cy counter

Frequency J|E653170425
Counter

$ 7 9 kit UTILIZES NEW MOS-LSI CIRCUITRY

You've raquested it, and now it's here!l The CT-50 frequency SPECIFICATIONS
counter kit has more features than counters selling for twice the Sensitivity: less than 25 mv.
price. Measuring frequency is now as easy as pushing a button, the Frequency range: 5 Hz to 60 MHz, typically 65 MHz
CT-50 will automatically place the decimal point in all modes, giving Gatetime: 1 second, 1/10 second, with automatic decimal
you quick, reliable readings. Want to use the CT-50 mobile? No point positioning on both direct and prescale
problem, it runs equally as well on 12 V dc as it does on 110 V ac. Display: 8 digit red LED .4" height
Want super accuracy? The CT-50 uses the popular TV color burst Accuracy: 10 ppm, 001 ppm with TV time base!
freq. of 3.579545 MHz for time base. Tap off a color TV with our Input: BNC, 1 megohm direct, 50 Ohm with prescale option
adapter and get ultra accuracy .001 ppm! The CT-50 offers Power: 110 V ac 5Watts or 12 Vdc @ 1 Amp
professional quality at the unheard of price of $79.95. Order yours Size: Approx. 6" x 4" x 2", high quality aluminum case
today! Color burst adapter for .001 ppm accuracy available in 6
CT-50, 60 MHz counter kit . ..5$79.95 weeks.
CT-50 WT, 60 MHz counter, wired and tested 159.95 oo es 514,95
CT-600, 600 MHz prescaler option for CT-50, add .........29.95

CLOCK KIT VIDEO TERMINAL
6 digit 12/24 hour KIT $149.95 TONE DECODER KIT

plete tone decoder o
. 4005000
range, volisge iey
¢ 2 touch-tone decoding, i
Want a clock that demad, signaling, and many o a
looks good enough for your w <o ; :‘:. ,.::',”“" touchtone decoding, Funs on &
living room? Forget the com o A g ke Complete Kit, TD 1 5496
petitor's kludges and try one of ¢ " p 5
ours! Features: jumbo 4" digits, i
Polaroid lens filter, extruded aluminum Amncth, rw fu. SUPER SNQOP AMPLIF'ER .
case available in 5 colors, quality PC boards it Woih 4t dampriin, D00 ma end @it mils Handaed I8 A super-sensitive amplifier which will pick up a
and super instructions. All parts are included, no pin drop at 15 feet! Great for monitoring
extras to buy. Fully guaranteed. One to two hour. 0 a4 baby's room or as a general purpose test
assembly time. Colors: silver, gold, black, bronze, il s A A Lol amplifier. Full 2 watts of output, runs on 6 to
blue (specify). 12 volts, uses any type of mike. Requires 8-45
Clock kit, DC-5 d ohm speaker,
Alarm clock, DC-8, 12 hr only .. 24, CAR Complete Kit, BN-9
Mobile clock, DC-7 : CLOCK
Clock kit with 10 min ID timer, DC-10 . . . 25,
Assembled and tested clocks available, add | KIT $27.95 FM WIRELESS MIKE KIT
$10.00

Transmit up to 300" to any FM broadcast radio,
; R AUTO.DIMMER uses any type of mike. Runson 3 to 9 V. Type
CHEAP CLOCK KIT $8.95 PC Board . $2.50 FM-2 has added super sensitive mike preamp.
DC4 Features Does not £295 ; . it \ mat ey $2.95 2 €49
®6 dign 47 LED include board Transformer L ARt -

12 or 24 format o transtormer $1.49 Gt Be 11 2198 T COLOR ORGAN/MUSIC LIGHTS

2 met CALENDAR ALARM CLOCK See music come alive! 3 different lights flicker
600 MHz W_— 30 watt Powaererﬂmp hoeatis AR R ..,.--l.—..- 2 with music or voice. One light for lows, one for

PRESCALER The famous RE class C power | fia' i imte vl vihing excest case: the midrange and one for the highs. Each
amp now available mail order! Four FEATURES - v . channel individually adluﬂﬂbl_ﬂ. and drives up
Extend the range of your Watts in for 30 Watts out, 2 in for 16 X to 300 watts. Great for parties, band music,
counter to 600 MHz. Works with out, 1 in for 8 out, incredible value, A nite clubs and more.
all counters. Less than 150 mwv complate with all parts, instructions . » 1 |
sensitivity. Specity ~10 or 100 and details on TR relay. Case not ¥ il m J compl“OK“' ML
Wired, tested, PS. 18 $59.95 included.
Kit, PS1B $44.95 | Compiate Kit, PA 1 $22.95 | Somplew Rt iascos: 95 LED BLINKY KIT
A great attention getter which alternately
LINEAR REGULATOR TRANSISTORS h Ds. U me badoes
5314 Clock $2.95 555 $ 50 78MG $1.49  MRF 238 30W VHF $11.95 E‘ﬁt:r‘kzof":‘:r’?‘i;ﬁv;s ;:n;f:i;‘;“ e
74500 .35 556 75 309k B9 NPN 2N3904 ype 10/%1.00 3109 va“ Z
745112 75 566 1.49 309H ~ 99 PNP 2N3906 type 10/$1.00 Complete K'-“
7447 79 567 1.49 340K 12 A 99 NPN Power Tab 40W 3/$1.00
7473 35 1458 .50 7805 O .89 PNP Power Tab 40W 3/%1.00
7475 50 LED DRIVER 1812 QY .89 FET MPF 102 type 3/$2.00 POWER SUPPLY KIT
74904 55 75491 50 7815 2 89 UJT 2N2646 type 3/$2.00
74143 3.50 75492 50 7818 .89 2MN3055 NPN Power 75 Complete wiple regulated power Supply pro
wides va

abile 115 e at 200 mA and +5 volty

50 my load reguiation good filter ing
DIODES 1KV 25A . ......5/$1.00 100VIA ... ... . 10/$1.00 1INS14A type 50/$2.00 and small wre Kt les transformens Feguie
68V at | Amp and 18 10 30 VCT
LED DISPLAYS 741 OP-AMP SPECIAL SOCKETS FERRITE BEADS | Comeee ki ps oLt $6.95
FND 359 75 Factory prime mini dip with both P T
FND 510 1.7% 4741 with info and specs
DL 707 1.2 Xerox “” spz"&;;"mbm 16 PIN  5/$1.00 | 15/$1.00 SIREN KIT
Fufnghit o or 3£. 24 PIN  2/$1.00 | 6 hole Balun Beads .
30 1.25 20PN 35200 | 581,00 Produces upward and downward wail char-
.59 ) ) acteristic of police siren. 5 watts audio output,
Satisfaction runs on 3-9 volts, uses 8-45 ohm speaker.

I I H TELEPHONE ORDERS  averanteed o [RELU BT SIS veer..$2.95
IHFHSE’.'IJ E} El[} IUHII}S WE LCOME i Iy
COD. add DECADE COUNTER PARTS
P.O.Box 4072 Rochester NY 14610 $1.00. Orders Includes; 7490A, 7475, 7447, LED readout,
s :,lnrff current limit resistors, and instructions on an

4 —_ e it easy to build low cost frequency counter,
(716) 271-6487 et ad Kit of parts, DCU-1

Red Polarowd Filter 425" X 1.125"
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Finally! Superior 8-Pole CW Selectivity for
Drake TR-4, TR-4C, TR-4 Cw

. 380 My - B, BS0 Hi #r - B0 Cur DM Mosw selective 1han G-pois CW Tiller in new
TRACw which i 500 M af ~ Bit, snd 2000 Hs ot — 6006 CF IS0 $100.00  Swerch
and mounting kit $10 00

At Last! Superior 8-Pole CW Selectivity for

T S e (A T e T e et specially-treated high-Q crystals.
) l i 600 Hz 6-Pole First-IF Filter for Drake R4C  Sherwood Engineering Inc.
! - Dept. A

rir
1 siny

1268 South Ogden St.
Denver, Colo. 80210

nd-IF Filt (303) 722-2257 m

Money back if not satisfied

[ | l ’
1o Dealer Inguiries Welcome  — visa

Superior Quality and
Construction at a price
you can afford.

Tristao is a pioneer, Years of I
designing and manufacturing |
show in structural performance
and practical pricing. Certified
welded construction; sand-
blasted surfaces; hot-c'ipped
galvanized; heavy duty for ca-
pacity, strength, safety, Send
for FREE Catalog. |

Dealer Inquires always invited. |

Self-supporting b
or Guyed

CZ SERIES .
Selt-supporting 38° 10 84" for most H’\‘

trr-hand beams i 60 mph winds s ~
Eguipped with heavy duty winch ", ", ' " -
CTLSERIES Rugged...compact (10"x17.5"x4.5")...lightweight (17.5 Ibs.)

Guyed crank-up 18" thru 105" tor tn-band
beams to 8 sq. f1. Takes COR HAM 11

biore jostalision An extraordinary world of DX from
your mobile station with the

All Solid State Metron 1000

and similar rotors. Co
packages avanlable

TRISTAO

\ MASTASTER

Self-supporting
Rotating - Crank-up

SUPER AND STANDARD
MINI-MASTS

No tuning or adjustment whatever over
Supports 105q. 1. antenna in 80, 40, 20, 15 and 10 meters

A 50 mph winds. Setl-supporting
.-.ql.'r.!:.:'-,f.l:l.'..:.l.':Ir|1"||:;\T;I!fll :G e For direct use with standard automobile battery/alternator
FULL-LINE OF MINI-MAST | | Base station with optional 13.6V power supply
ACCESSORIES | - Fully remote controlled
NEWEXCLUSIVE ROTOR SME | Suitable for use with any transceiver in the 100W class
incluting HAM 11 | Heatsink convector-cooled and thermostatically controlled
| —— R sbrapeob ity 8 power transistors of latest stripline RF linear devices
BUILT TO YOUR rated for operation at infinite VSWR
\ ] SEcrcaTions  Masts priced e Meets all applicable specifications

— : Power input 13.6V DC 1000W

: Al | : _ Power output 13.6V DC 600W PEP typical

0 of P ) . Harmonics 50dB all amateur bands
Drive level 60W PEP 50 ohms

| OASEE Dl Bt - M 0: Bax 118 For further details, send for free informative brochure

| Hanford, CA 93230/ Ph. (209)582-9016 - HGEr S
Dealer inquiries invited.

I Send me your complete catalog

1

1
l Name l
| ' MAGNUS
l Address __ l

] ELECTRONICS CORPORATION

I

|

5715 Lincoln Avenue, Chicago, lllinois 60659
Phone (312) 334-1502 » Telex 253503 MAGNUS CGO

l City

1 State, Zip .
Ly x X N N N _ N N N N _§_ &N N N N _§N_ ]
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8 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78

..... Have you been thinking about a wonderful Florilla vacation, to places
such as Disney World, Cypress Gardens, Sea World, the famous East and
West coast beaches, and many of our other near by attractions???......
..... NOW, think about combining that vacation with one of the South’s
greatest Hamfest.........

ORLANDO’S
HAMCATION ‘78’

and the

FLORIDA STATE ARRL
CONVENTION

AT THE SHERATON'S TWIN TOWERS HOTEL & CONVENTION CENTER, ON 5—-435
NEAR THE CROSSROADS OF THE FLORIDA TURNPIKE AND [-4 INTERCHANGE.

FEBRUARY 17-18-19, 1978

DOORS OPEN....... *6PM FRI. the 17th (Swapfest area only),
7AM SAT.the 18th, 8AM SUN. the 19th.

p‘*i:@s ADMISSION, $3 Advance, $4 At the door. ﬁog('j%‘, )
<© Ladies FREE, Children 14 and under FREEM s

THOSE ADMITTED FREE MUST BE IN THE COMPANY OF A REGISTERED TICKET HOLDER AT THE DOOR.

@ MANY DOOR AWARDS @

GIGANTIC SWAPFEST AREA

. 6?’ 25,000 SQ.FT. OF AIR CONDITIONED INDOOR COMFORT.
pg‘ I\ SWAPFEST TABLES $5 PER TABLE PER DAY ¢l o
v ﬁ\?’@o\ <> 4 40/6‘
& (] -
o o’ SATURDAY NIGHT BANQUET ",
9*“ 38 per person —Great speaker lineup. s

RESERVE BANQUET TICKETS IN ADVANCE, LIMITED QUANITY AVAILABLE.
FOR ADVANCE REGISTRATION, SWAPFEST AND BANQUET TICKETS
SEND CHECK PAYABLE TO : THE ORLANDO AMATEUR RADIO CLUB,INC.

HAMCATION CHAIRMAN, WB4HAK
6 CAMELLIA DRIVE
De BARY, FLORIDA 32713

All advance ticket sales will be confirmed by return mail, Last postmark for advance sales will be Feb. 12th 1978.

FOR SHERATON TWIN TOWERS HOTEL RESERVATIONS, WRITE DIRECTLY TO:
The Sheraton Towers, 5780 Major Bivd. Orlando, Fla. 32805. Sing. $28, Doub. $36 per day.
Call toll free 1-800-325-3535. Mention that you are attending Hamfest Convention.

JON 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDQ HAMCATION 78 0

Sorry!!! City ordnance prohibits overnight camping (Rec. vehicles,etc.) on parking lots.

LVOWVYH OaNVTHO 84 NOILYOWVH OGNVIHO 8/ NOILVIWVYH OANVIHO 84 NOILYOWYH OANVIHO 84 NOILYOWVYH OQNVT1HO 84 NOILYOWYH OANV1HO

1VIWVH OGNVIHO 82 NOILYOWYH OONVIHO 8. NOILYOWYH OGNV THO 8. NOILVOWVH OGNYTHO 84 NO
More Details? CHECK — OFF Page 150 december 1977 [ 109



Im-ms

and HF too...
SATELLITE
HEADQUARTERS

See Erickson
for all your
Amateur Radio I \
needs!

WBYEBP, WB9JKT,
WBIVIK serving you
with...
* Ameco® ASP e Atlas

* Belden* Bird ®* CDE

* CESe Collins ® Cushcraft

* Dentron ® Drake ®* HAL

* Hy-Gain ® Icom * KLM

* Kenwood ® Larsen* MFJ

* Midland ®* Mosley ® NPC

* Newtronics ® Nye

* Regency ® Shure ® Swan

s Standarde* TPL* Tempo
y*® Ten-Tece Wilsone*Yaesu

*5935 MILWAUKEE

N

!

Hours: 9:30-9 Mon. & Thurs,
9:30-5:30 Tues, Wed. & Fri.

9-3 Sat. n

ERICKSON
COMMUNICATIONS

5935 N. Milwaukee Ave.

Chicago, IL 60646
(312) 631-5181 J

110 december 1977

. [WGNTE ELECTRONICS
Mini il ol
Counter m— Ch

60 MHz ] | i
- = B
600 MHz =~ J F Y e
[Lit S TAP— »
{with optional prescaler)
-_—
General Purpose Low Cost Counter Without the Sacritice of Basic Performance

“Check the features we have that some other low cost counters don't have,”

® All Metal Cabinet ®Crystal Time Base ® Completely Auto Decimal Paint i
o8 Digit 4" LED Display ®115V or 12V Operation e Selectible Gate Times (1 sec & 1sec) =

®input Cable Included ®Push Button Controls ® State of the Art LS| Circuitry ORDER NOW
®12V Input Jack ®Gate Light ®Sensitivity €10 MY Call Toll Free

1-8B00-B28-7422
7208 60 MHz Kit ....... $119.95 Assembled .... 169.95 e s
720BA 600 MHz Kit.. $149.95 Assembled .... 199.95 m ——

]
L ml;_]mnﬁ DAVIS ELECTRONICS 636 Sheridan Dr., Tonawanda, NY 14150 716/874-5848

Seeour HAM MART
listings to find the
Amateur Radio
dealers nearest you.

ALL-MIODE VHF
amplifiers

FOR BASE STATION & REPEATER USE

| MODEL | INPUT | OUTPUT | PRICE
V70 10-20W 60-70W $298
V7 1-5W 60-70W 5329
V130 | 25-40W | 110-130W £389
Vil 1-6W 110-130W s419
V135 510W [ 110-130W 5419
V180 | 10-15W | 180-200W 5525
Uriversal 19" Rack Mount $25

% 115 or 230V AC

v+ 60dB Spurious

= Fully Protected Qutput
7 Internal T/R Switch

% U.S. Manufactured

v 19" Rack Panel Option
7 Size8-1/2x13x7"H

s 143-149 MHz No Tuning
% AM-FM - CW - SSB

r Low Harmonics

7t Heavy Duty

v: No Power Supply Needed
¥ Hluminated Panel Meter

¥ +13.5V/3 Amp Socket

Only two things are needed to put this power house on the air with your
handy-talky or mobile transceiver: a two fool piece of coaxial cable and a
115 or 230 volt AC outlet. That's all. You do not need anything else. The
mobile transceiver can be powered directly from the accessory socket
located in the rear panel of the RFPL amplifier. It puts out + 13.5 voits at 3
amperes. This is sufficient for powering most 15 watt transceivers.

[
=
SN, 5 DEALER INQUIRIES INVITED [sosdie

[[1 RFPOWERLABS, INC.

POWER  11013-118th Place N E = Kirkland, Washingion 98033 « Telephone (2068221251 » TELEX No. 32.1042
LABS
|

More Details? CHECK — OFF Page 150



* No COD'S. * Forsign orders add 10% (20% airmail]
* Send check or MO * Catalog included with each order

; " MasterCharge or VISA accepted * Ordars aver $50. take 10% discount.
* Taxas Residents add 5% sales tax

P. O. BOX 19442 DAL LAS‘ TEXAS 75219 PHONE ORDERS (214/823-3240) ON MASTERCHARGE & VISA

Did Somebody Mention Parts? Well, Here Are Just A Few i

:

k

i

& [

| Of The Items We Have. All Parts Are ane & Guaranteed! 5
; ]

e T

111160W NPN Darlingtons R @ ZENER S eciall |

] 3

i \a\ iy p =1

i1 : CcK A PR U= : ALL UNITS PRIME! %’ﬂ

14 HOUSE NO. 2N6283 TO~-3 Power Transistors . P\ Ovasthgggi on these ulmts. 1?]

11 with Hie of over 5,000! BOV Vceo. Outper - e srliiaten Power Trasston 1 o nu“‘r‘- 27 volt |

l:}l forms MJ3001 #Hi E’HAJBEU l;I\IllP .MtJ‘I;Og I\.:PI:J“ Qﬁpw:nlts.TBuilrl Liqﬁ } H’::;se no. 4‘;'” 15?-?6\:#

1 1 power audio amps

i
i

1 9 for $1.00 sume o |

| Limited Qty.! - $1.00 || Buy a Pair for $3.00! | i
e e e e e e
4MC1351P FM IF, Limiter, il General i Wideband AMP
| Discriminator & AF Pre-Amp  [iiPurpose NPN i G, High Gain
£ 14 PIN IC. COMPLETE FM SOUND SUB SYSTEM USES MINIMUM ﬂ 2NIED el Viso= OIY § 100Khz to_over 20Mhz. Good fhy
H Eigﬁsnml‘;ibﬁﬁ}:qﬁ%{:limﬂs' GCHIFLETE SRRGS ANDUACRLIGA ._ NP:W‘?O?—.?'Lmnlnd Ul'f'm“ ] g_:;mhll:t:‘?nf:;jr e
" House # - 5/$1.00[:| 6 for $1.00 |:j CA3011_50¢ each [
R R R R R R R T T P TR T S S
1 MULTICOLORED 26 CONDUCTOR 1 : 1 L
I] Ribbon Cable No. 2B wire g V(JLM{’_Q.!&QAQTE‘( Ic 5 ] HeatShrlnk - Quad_ MatChed }
] o souion suvr tor BH| 1 ST 1SS (0 weuping gy Diodes
;ﬂ'm”ggm%%“m- R il 1+ [ e i
" | all $9.9 6" length 5 Assorted Il ne set J
T T i EETEEHHGRLEL
2N5590 % #30 Sliver i BIJLLIF_T LUCKY NUMBER! ¢ rll AL b . ]
ar roner TransisTon F Counter Chips Plated [ &inese, )
Just what you've been looking Single digit pre-settable up Wirewrap wire with Ky ['
for: 10 Watts with 13.5vDC or down BCD counter with nar® jacket. 4 colors 5%&% ]
supply. Frequencies to 300 7 seqgment decoded output/ available, 100 f1. of each
MHZ Limited Quantity! driver has internal latch. Re colbr y
quires +12, & +24VDC. I-%ml(!
$3.95 et specs. 24 Pin IC. /55,00 $4.95 oo .

v sl Ir &wrvplm

WE ALSO SELL A GROWING LINE

1OF QUALITY KITS. WE HAVE SHIPPED 1000’s!
e T T F S T A

0 sddinie
o 3 times
wl S0LID

b beautitul

3 ’ a
PS 14 HIGH CURRENT REGULATED i POWER SUPPLY AGCESSORIES - Al '-'
r{\,ﬂ-‘ POWER SUF‘PLY KIT A Guatity 3% Meters for PS4 (0.25A: 015 VDCI : Simul uwes LEDS
_____ o Individually Packsged. Not Surplus §12.50/501 . :[:”‘“ s and wanstorms i

=l ' ' ] * Cunlity laten PC boards 12] 65
I ] OVERVOLTAGE PROTECTION KIT MG-O1 $39 95
ul H " ¥ o ve pquipment BEAUTIFUL SOLID HARDWOOD CASE FOR
E[‘ 4] " e 1 .yr‘.‘..;:-a v 'Sﬂ;‘ :w
P = iy, coni ...; i'l‘i']-Jl"fl\lllljt::_l;ulm Eﬂr;msmnsmnun,&“ ;E:::;E‘.Il:!l:-:q :..
é. e [ r‘%g ' $6 95 e i |l;.;lgi2"3‘ r:": l| atal cr ':1 :;1“!;0 J(‘::nod :-; th
AT T R T
|
s s

MK-05 MINI MOBILE CLOCK

o o

iy

e We designed this to be a SUPER CLOCK
b with ALL the features you want. Quality
| double sided PC boards make mssembly

easy. Mobile (12VDC) or home (12VAC)

Cuar al o
o avervoltage protection ; e
I Il N A o e 1] " # > -
| Samiilnte with presettabile 24 b alarm p e | -
* 9-14vVDC @ -l!}: 50 1 * Large %" LED Readout * Intergal Timebase is i | 1
- L ! - o 0 * Prose Alarm
. EASY QUICK “ASSEMBLY : / A snw’_‘r‘..“"'wm arm with Additional Options

= Al components requited included  Ivou supply the - . N sy "N voltage pro 24 hour Tormat: Add $2
. Spoaker ab ey i s ““m""‘m"c"m“ 12VAC XFMR lor 110 operation
W Guality drilled and plated PC boards. Sl sy 1o or blankad * Single front mounted add $1.75
" " . - e
Clock board 26" x 2 umerradind- \ * Flashing Colon counts rotary switch selocts all
Readout board: 2 3/8" = 75 the seconds 21 .5

More Details? CHECK — OFF Page 150 december 1977 [ 111



Watch for our supermarket bargains each month!

CONDENSER MIKE
“TIE-PIN" TYPE

It's a little giant in sound
lity, Metal encased with

t 'n FET circuit, omni-
directional, freq, resp. 20.
2,000Hz. Less tie pin or

1
7/16" x tapel clip, 600 ohm im-

7" long R isinire . .99
POWER PAK|AM-FM-MPX TUNER AMP:::5.:

ELECTRONIC
DISCOUNT

P
SUPERMARK

AZINE SPECIALS

4D
quad

state cimcuitry.

simulates In 5-12-15

“GELézu'

oclurn blel Perfect for | . 4D Matrix for 2 & 4 speaker systems @ Wall/Console sound lrom stereo FM, volts!
power for 'y design h| ck chrome front panel tapes, and records. Gives
and  more feel of  live performance. 1-AMP

Sealed, spill-proof, Jeak
proof, Better than NI-CADS,
recharges to 100 % esgnc.
4

Sllde coptrols for VOLUM!

TR and BAL-
ANC Selector for PHONO,
TAPE, AM, FM, FM- M X
Rocker switches for PO
ON/OFF, AFC, STEREO/dD
MATRIX, Also features ster-

The Philharmonic

SPECIFICATIONS! AMP:
Pwr, our & 2 RMS, both
chan into 8 Dhms, 40-20000

. T Freq. resp.

REGULATED
POWER SUPPLY

New! Easy
Uses LM340K positive volt-

Compact,

to Assemble!

lend/anumony gel  (sorry,

15 20 OOD*Zdb S/N ratio

no choosing). ea headphone jack, FM ster-
6 LA CI$4 9 . FM: Sens 2.7 uV for [ 20 mdlc“m_“ tn::;;xelél:mre glenvl;!;]sesl:;dzs Your
1000 MILS no. 1214088 - Cat. No- sss 95 for a + power supply! With
. . ) uu4oo1 transformer, regulator, PC
100 KHZ* oulioow o =5 Sa oard & all components.
MARKER &&= ¢t Calibrate receiv- LAB-N-HOBBY TEST EQUIPMENT FACTORY OVERSTOCK Complete kit, nothing clve
ers, ham rigs and mare. P N s
CRYSTALS 15, i¥, i | TRANSISTOR CHECKER  SIGNAL 0S%de Y ,
tions for building marker Tests NPN, PNP, Powers °a AL C'i12H3857 12 41595
generator. *100 KHz after and unknown semi’s. Simple TRACER U 12H3858 15
trimming. Wt. 1 B cute Amtomationlly Menr
by Cat. f . - i{] 1t’s like havi third hand, 2
gt brce. (] $2.95 tifies” polarity. Tosts leak: | Lon ke having  third hend; JY 95% OFF
[ 104.067 KHz|D) 105.000 KHz sistors, Use with VOM to troubles in AF, RF, and IF

Easy to use, com-

BUV 15% ofF

0 104.092 KHz (] 114.000 KRz test noise, dynnrnic leakage

! and more, Built-in quick teat pact and lighuw etk e e KNO by Can N 081
&é ” socket. Requires 11,V & 1 Orgér by Cat. No: 12H|
LM peuker nnd gain mtral, mwes
POLAY PAAYK'sc Pcn.:IcPEsS! “,1/12 x ;v‘xhsn ’""NC"?,:: ;mh test lend! Requires 9V the & Type No
w attery,
0 Ne. [) SN74141
Order Cat, No. 12H4048 and Type No. | Cot M- OJ 514.95 L6 o8, s 12.95 Type  Sale C1SN74148
- 12H3934 $N7400 $0.14 [ 8N74148
[u] et 208 Stopwatch ... ...... SN7401 ] sN74183
0 A¥3.6500-1 SIa'TV Games STEREO TO QUAD ADAPTOR [o:vio: i
O MMs5330 41/, Digit DVM sees nds. Gi the feel of | SN7404 .17
[] 8038C Volt Control Osc Derives _quad _sound from s, e e e D) SN7408 .18
(] KR2376 Encoder ROM BCD Ica(, Wo. I stereo, Works with all mod- “live’” performance, No M= gya "
{J 8sHacDC 350 MHz Prescaler ° 2H3910 els, all makes, hooks up in p%\xer lﬁ;ﬁes:a:gmlnputa 2 C) $N4707
CIMC14410  Touch Tone Encad k. St T 3 0 SN7 ds
C]MK2002P  Char. Gon. (2513 o "WESTINGHOUSE $2 95 iagky, Size: 3/a x 2z X RO sN7a11 19
[] 7207A /7208 Frequency Counter, p.|r 29 CT —— SN7413 .39
ICM7107  34; Digit DPM . 2.80 69¢ . g S, Heo tgmoo - D;:;::: e+
5316 k.. 10 - .
C18080A = Micvopracensor u.sg EACH Ofor $250 SPECTROL  5i3 5 « dit ¢ foswair  ae
Qitoza Erasable PROM I ales “SKINNY-TRIMS” oot JENNGS e
PROM .22.8 347 .
02102-1 ol S 2288 oy, unre.  erewdrlier 1213863 28 Turn upright, type 64 gaox 3 NOsnrazz .28
_ ’ [J112H3864 25 Turn flat,/type 84 100K ++ fl L1 SN7430 .14
watt, Cermet consuucuon, s|type dj O 100 N7432
RCA “POCKET’’ VOM PC.lénds. Order by Cat. UOnzH3866 Single turn fial, type €3 0 zo0x 1 gLl SNTA3? 2% O sN7a181
’ ® 1000 ohms per volt wpright [and 3 alue. *Avallable in lll tm- **Avalisble In Cat. No. 12HI883 anly. 0 1 Megrs SN7438 ‘24| O SN7aes .69 |0 SN74182
Model WV-639A. Features & SN7440 .14| (I SN7496 .69 |1 SN74190
1% precision, movements I 1) 3 AMPS 8N7441 79| LI SNT4®s .69 |0 SN74191
diode  protected against Ideal for CB's, Ham rigs, W eN7442 .49 | () SN74107 .29 (] SN74192
burnout, Measures DC valts 1 8 tape decks & more! Modetn J75N7443 .61 []3N74112 .19 |(1SN74193
0-15-150-1000; AC volts J " cabinet, 5 x 4%z x 2%i”. W1 SN7444  .61|[]SN74113 .19 | SN74194
0-15-150-1000; DC current 0'4 AMPS  With on/off switch, LEDME sN7ass 68| [JsN7a11a .19 | SN74198
0-150ma; resistance X1000. POWER lamp, built-1n, cireuit break- @FTSN7447 69| O SN74121 31 | (1 SN74107
\Sensltlvn.y 1000 ohms/volt & A 319 95 Lip VAC 60 Hz, Wt. Q[ swzase .14| 0 SN74123 .49 N74199 1.69
C. zea ;Szenme s/ceu G Iba. Cat. No.12H3482 sN7ds1 14 (1 SN74128 .39 | (] SN74200 8.50]
aet inclyded. Size 2% x . 7453  .14| (] SN74t26 .39 | (] SN74251 1.39
'3 1, x 1%”. Wt 5 ozs. % -ﬁ% ® Completely ¢ 12 VDC @ 3 Amps output 5 sn1454 ‘14| C1sN74132 .83 |[] SN74284 4.2s|
Cat. No. '12H392 e wired ® Regulated, continuous dutyll [} SN74ss .14} [ SN74140 1.00 |0 SN74285 4.2§)
L.{]
: TEST 'EM YOURSELF / |BARREL KIT /264
LF N SAVF PRE-CUT‘N'TINNED
HOOXUP WIRE

D iy o meclY Ay K Ay A S SNy Sy
' o 7| EXCLUSING Y.
00 Iengths';i.z ’
We bot 2 t £ 2,74, 10
B A R ” ‘(E (l ) KK , I s GUARANTEED (}—1 %g;gd';‘;;g?;m e 3 and 25 amp fall wave
N A e\ R\ K LBl N\ B/ s50% YIELD ON uy Tengihe. Asst. color minstic | bridges, How good, we don't
L] L) ol 7 S Y/ R\ A Y] UNTESTED... 1 jackets. Wt. Nloz °:;'".3gg Wt. 9 ozs. No. 121«402;
. h‘ Approx. 2
BARREL KIT $203 TWIE A RREL KIT ;283 BARREL KIT §38 BARREL KIT /244 BARREL KIT f239 BARREL KIT /7
CALCULATOR O0gn |§= CORDS NEON LAMPS HOBBY CPasn - A EL SHIELDED CAPLE TRANSISTOR )
KEYBOARDS LTI for for 17024 NoC 00 KT, 98 zu:c'rnos i
10 for $1.9 $1.98 $1.98 or $1.68 f ms - 50 for $1.98
It's true! 20-key, 4 func- |100's of A pawer uses! | oot N N £e. All prime, or § . /= “s us why the fac-
fon  Keyb ¥ idicu- Heavy- -duty, 6-£c. long, 18 B e Rliow:| Hobby fallouts of the fn~ For ‘mikes, stereos; 1-cond, Tories dump 'em in barrels,
Toos givacmnny. We. 12 028 gage. Mf; d""'l’" ‘“w‘;“‘g and barrcled "em. Your ad-| MOus  erasesble programs F / > |zl hiela. 22 “gn, vinyi| We dun'twish o sepuraié
~ - - i m e D et. 3 . wide asst volta
Cat. No. 12H 3824 °" Cat, N W aniige.  12M2613 | EEr'Ne 12063728 re N | o i2nasry to 500 mL e 12WaT4T
BARREL KIT §228 _ / BAnn:L m-r ug; Q ARREL KIT /20588 ARREL KIT /201 BAanzL KIT grno BARREL KIT 776 BARREL KIT f188
ssogun TRIGGERS ( IC SOCKETS ~ sWlVs 'y I:I Bl.oocl( 6V INDICATORS GLOWIN' PANELS 1-WATT ZENER, 400 PARTS ﬁ
or 8 for O APACITORS - w/leads for ! o / »|100 for Y
| ,u//'y'/ Includes resistors, caps,
$1.98 $1.98 5. 50 for $1.98 15 for $1.98 1. 98\ L $1.98 Untested diodes. 1C, for PC work,
“‘Hand clap” sesitizes erys- |, | Unbelievablel Worth $50, [Test lam manufacturer| 4” x 17 panels that Ro\\ Factory sarac ns 400-mw’s. | some on PC boards. Dumped
1al mike mmplifier, triggers r unloads! Four 14-pib,{gigh  precision  submini |[dumps inventory! ~Worth|blue-green with ‘110 Never-to-see-again offer. 6, | into barrels by factories,
SCR. Use for alarms, etel |four 18-pin. Solder tail,!qgmps for ail .ppncnlona 89¢ ea. Like grain-o-wheat.]Use for nite lites, -ndlcn- &, 10, 12, 15V. under | 100 % material. Wt, 12 ozs.
Wt. 6_ozs. Wa. 12H3I6Z3 lo-profile. No. . 12H3621 W¢. 3 oze. No. 28 |Cat, No, 1243828 hobby |iors. etc.Cat. No. 12ZH3650.] giass. Double plug.a2H2¥a1] Cet. No,  12Wm340i
BARREL KIT ;184 BARREL KIT f182 BARREL KIT §163 BARREL KIT #1160 BARREL KIT {138 BARREL KIT #128
1,-WATT METAL FILM |JUMBO RED f;ps MINI TRIM POTS HOBBY Vol.'l"’AGE p ""?’- SWITCHES . | MINI-DIP IC'S BARREL WIT §127
150 for 15 for $1.98 /|30 for lo= recuLaToRs Y %30 for " 1100 for $1.98 AXIAL ELECTROS
1 100% material, user cdn’ $1.98 10 for $1.98! 1.98 ;... 2 [741's, 1M380, 703, seA, 40 for
$1.98 cellation . from factory S o £, JM-509K 103 barreled,| Did yau hear of OAK?" An. | 885, who knows? Factory | B4 98
dum?s, 3V 10 mils. For|Asst. values 100 to meg bot by the pound, but whol other eqpt maker barrelled mixed, you test. Untested sst. capacities
100% metal film resis- |100’s of projects, red lens.|\What a buy. Single turn. [wants to check 'em? Your|all types of rotaries, elec- fand hobby, Wt, 1 Il vonazes Cat. N: 12"'22
fors. Long leads. 12H3413 [Cat. No.121{3369 13 W. Wt. 6 oz, 12H3348gain. Wt 20 o0zs.12H3330] tric, slides, ete. 12143268 | Cat,_ No. nuazqs - No-
BARREL KIT #126 BARREL KIT #1158 [BARREL KIT 7109 BARREL KIT f104 BARREL KIT #101 BARREL KIT {99 BARREL KIT /93
UPRIGHT MOLEX —~—_|TERMINAL STRIPS SLIDE VOLUME RESISTOR SPECIAL Pno'ro ELECTRIC' HALF WATTERS 9
LECTRO:
ELEC S 100%;0000 CONTROLS 200
40 for [SOCKETS oo 100 for $1.98 2 200 for .. -~ 0 f 1.98 for $1.98
$1.98 150 for c..vo. Wide asst. of termina) aurip | 10 fOr $1.98 = 1 or $1. * | Resistor factory tried to
» $1 98“2“"“ *connectors,. from 1 contact 51 98 " N Asst. GE types, CDS types,] fool us by mixing 100 %
1mf to 300mi in mixture up. Strip  manufacturers » Includes: 5, %, V2, 1, 2-| Mixed by factory. Big job| color-coded resistors in
of voltages. mo% marked |Calculator maker dump! Welbarrel dump is your gain.},catNo.12H30S7 watters, carbon, oz.|for us to separate. 100 % | barrel. But value is there,
‘n good, 12H3. gut a zillion of ‘em. Wt. 1 1b.Cat.No 12H3136 100 % 'good. 1213054 good, Cat.No. 12H3052 4 0z, 12H3048 Untestes

BARREL KIT 781
POLYSTYRENE CAP.

100 for

TBARREL KIT 783
\|eM-340T vorTace)y
)\ |REGUL

W15 for 51 98

“BARREL KIT #71
CAPACITOR SPECIAS

100 pcs.

BARREL KIT {87
NAT. IC BONANZA
100 for $1.98

Hobby and untested, factory

BARREL KIT /86"
OBBY LEDS |
0 for $1.98°

BARREL KIT /S8
SLIDE SWITCHES
| 30 for $1.98$.

All shapes, sizes, spt, apd,

mixed in barrels. Linears, [WOW! Top U.S.A. makenfactory rejocts, hobhy. cos-| G O hast o s
7400°'s, ROMS, DTL'S, reg. |[dumps discretes in barrels.[metic rejects May Tclude - . |Finest caps made. &s a gam-| momentaries reen.
isters, clock and calculator |Hobby and untested. Use- |5, 12, 156, 18 or 24|micas, moldeds, plastics, Suppliers throw 'em in the|ble we bought 10 barrels| dous shop pak for 100's of
chips and more, Wt, 12 ozs. [able yield 50 % or hetter! volts, TO-220 power tah, |ceramics, discs, etc. Nifty[barrel. It's a 1i’l gold mine.lfrom factory, mixed values; switching projects
Cat. No. 12H2860 Wt 4 ozs.Cat. No.12H2889 Wt 4 qzs Cat12H2635  '|100 % good Cat.Nol{ 2127 38All markedCat.No. 12H2738)4!1 Rood.Cat.No.12H2729 Cat.No.12H 2728100 % good
BARREL KIT #39 BARREL KIT 730 BARREL KIT ¥27 BARREL KIT /26 BARREL KIT 20 BARREL KIT (19
HOBBY NPN PO! RESISTORS PREFORMED PREFORMED DISCS, PLASTIC TRANSISTORS LONG LEAD DISCS DIPPED MYLAR
RESISTORS !
pin. Y g npel L LS O Gy 100 for 72| 60 for $1.98 17
Factory faliouts and “off e mostly DY o CommIng, [We got barrels of Ly wndfyy 1} mir's shelf inventory]Untested and (hobby transie-} .. $1.98 - ; e o e T
7 e e resistor made. | 107" atters for pe use, i fiors, TO-32 (TO-18), asst.} ~nuction sale Prime,{ shiny finish, Imagine facto-
;;;i% 73;30 ;:l;:za;so 1&1)';7: g(g:uy' l{z watters, 1'/; u; 160: Vs, 100 17 watters, bult h]g d,“'",‘,;';"; ;:r' 1;'(‘: “:';' humbers, asst. manufac.| marked only. Lung ry dumping ‘em in barrels,
T e Mo, G 217 |Sorsen. Cat Ne. i3waeos | No.12n2608 100% goot]iired ataes tooiiaHzgodlturers. Wi, § ozs.a2H2604 | Cat. 1202598100 % goo(Cat.Ng12H2597100 % good
BARREL KIT 14 BARREL KIT 77 BARREL KIT f1 Terms: Add postage Rated: net 30 ALE
BARREL l(l'l' 13 » S

PRECISION vo:g:gl lINa148/81 ,w’ SN7400 DIP IC Phone : Wakefield, Mass. (617) 245-3829 00 Send for FREE
RESISTORY co P | swiTcHing nloo:s 75 for $1.98 Retail: 16-18 Del Carmine St., Wakefield, enda ror
200 for 30 for O 1°100 for $1.98 [ruked 1 ma 1o oin die. ' SPH/NG CATALOG

$1.98 $1.98 100% good {Imagine tamous switchinglfiona, "‘,2;‘,,‘2,,,‘“'2‘1;“”‘,‘1' MAY
M"k.d' wnd unmar Y Sirl:gles, ldllmls bvlriety of fdiodes at these prices! i “knoa? Untested. hob.| E H:)NED

hod Ve, ues, styles, big_ones ;i

Vi 3 watts.Ne 1 2142428 |emall ongs, Cat. - 12H 2421 (Cat.No 12H2418 Untested. fhy. e, 14 ozs. 1oH2418] P.0. BOX 942H LYNNFIELD, MA. 01940 | BET

©Poly Paks Inc® waketield, Mass., U.S.A. 1977
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RATES Non-commercial ads 10¢ per
word; commercial ads 60¢ per word both
payable in advance. No cash discounts or
agency commissions aliowed.

HAMFESTS Sponsored by non-profit
organizations receive one free Flea Market
ad (subject to our editing). Repeat inser-
tions of hamfest ads pay the non-
commercial rate.

COPY No special tayout or ar-
rangements available. Material should be
typewritten or clearly printed (not all
capitals) and must include full name and
address. We reserve the right to reject un-
suitable copy. Ham Radio cannot check
each advertiser and thus cannot be held
responsibie for claims made. Liability for
correctness of material limited to cor-
rected ad in next available issue

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N.H. 03048.
.}

MOBILE IGNITION SHIELDING provides more range
with no noise. Available most engines. Many other sup-
pression accessories. Literature, Estes Engineering, 930
Marine Dr., Port Angeles, WA 93862.

YAESU EQUIPMENT OWNERS — Present or Prospec-
tive — Join the six-year-old, 2500 member, 42-country,
international Fox-Tango Club. Members receive valuable
monthly Newsletter, money-saving purchasing service,
technical committee consultation, free ads, FT net,
more. Back issues of Newsletter available from 1872. To
join, send $5 for calendar year (includes all 1977 issues
of Newsletter) or $1 creditable towards dues, for com-
plete information and sample Newsletter. Milton
Lowens, WA2AOQ/N4ML, 248 Lake Dora Drive, W. Palm
Beach, Fi. 33411.

QRP TRANSMATCH with Preamp for HW7 Ten-Tec.
Send stamp for details to Peter Meacham Associates, 19
Lorreta Road, Waltham, Mass. 02154,

WANTED — Manual for Panoramic Electronics Model
SPA-4a Spectrum Anatyzer — Judson Snyder, K2CBA,
Petersburg, N.Y. 12138.

CANADIANS 1,000,000 surplus parts. Bargains
galore. Free catalog. Etco-HR. Box 741, Montreal,
H3c 2v2.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austria
Karin Ueber
Postfach 2454
D-7850 Loerrach
Wast Germany

Ham Radlo Belgium
Stereohouse
Brusselsesteenweg 416
B-9218 Gent

Beigium

Ham Radio Canada
Box 114, Goderich
Ontario, Canada N7A 3Y§

Ham Radio Europe
Box 444
S-194 04 Upplands Vasby
Sweden

Ham Radio France
Christiane Michel
F-89117 Parly
France

Harm Radio Germany
Karin Ueber
Postfach 2454
D-7850 Loerrach
Waest Germany

Ham Radio Holland
MRL Ectronics

Halland

Ham Radio italy
STE, Via Maniago 15
1-2G1 34 Milano

tealy

Ham Radio Switzeriand
Karin Ueber

Postfach 2454

D-7850 Loerrach

West Germany

Ham Radlo UK

P.0. Box 83, Harrow
Middlesex HA3 6HS,
England

Holiand Radla

143 Greenway

Greenside, Johannesburg
Republic of South Africa

More Details? CHECK — OFF Page 150

PORTA PAK the accessory that makes your mobile real-
ly portable. $67.50 and $88.00. Dealer inquires in-
vited. P.O. Box 87, Somers, Wisc. 53171,

TRAVEL PAK QSL KIT — Send call and 25¢; receive your
call sample kit in return. Samco, Box 203, Wynantskill,
N.Y.12198.

MERRY XMAS and HAPPY NEW YEAR from WeCVU.
Now Using: KENWOOD TS-820S, DRAKE L-4B and
TELREX Xmas Tree.

MULTIBAND INVERTED VEE 80-10m. Shorter than 75m
*“V" G5RV plans $1. WB3EZH, 229 Noble, Souderton, PA.
18964,

QSL — BROWNIE W3CJI — 3035B Lehigh, Alientown,
Pa. 18103. Samples with cut catalog 50¢.

VHF ENGINEERING COMPANY REPEATER 35 watt
Power Amplifier. North Shore Technology Duplexer
Power Supply All in one package — Operating Xtals for
31.91. Ozone Amateur Radio Club, P.O. Box 553, Slidell,
LA 70459.

NATIONAL NC-183 General Coverage receiver complete
with manual. Poor condition as is $40. Steven Terhaar,
WAOPXQ, 650 Beech, Moorhead, MN. 56560.

FOR SALE, Brand new boxed advance coax relays. 6, 12,
24, 100VDC. 117VAC. $15.00 with aux. contacts. $12.00
each without. Antique R.R. Sounders (new) $50.00 each
— have three. Add $1.00 shipping. James Gysan W1VYB,
53 Lothrop Street, Beverly, Mass. 01915.

SELL: ROBOT 70A monitor, 61 viewfinder, 80A camera
with 25mm 1.4 lens, 8- and 15-foot camera cables.
Original cartons and instruction books. Recently factary
calibrated. $500. Gordon Buckner, WOVZK, Box 721,
Marshall, MO. 65340.

MOTOROLA HT220, HT200, and Pageboy service and
moditications pertormed at reasonable rates. WA4FRV
(804) 320-4439, evenings.

AUTHORIZED DEALER for Dentron, KLM, Larsen, Bear-
cat, etc., Big Catalog 201-962-4695 Narwid Electronics,

-61 Bellot Road, Ringwood, N.J. 07456,

RECONDITIONED TEST EQUIPMENT for sale. Catalog
$.50. Walter, 2697 Nickel, San Pablo, Ca. 94806.

PERSONALIZED CODE TAPES Specify: Speed (5-99
WPM), Content (Letters, or Punctuation and Numbers, or
Both). 60 minutes for $4.00. TRICOMM, P.O. Box 5036,
Aloha, OR 97005,

VERY in-ter-est-ing! Next 4 issues $1. “The Ham Trader”,
2435 Fruitville, Sarasota, FL 33577.

D & V RADIO PARTS — variable & trimmer capacitors,
chokes, Miniductors, stocked for immediate shipment.
First class stamp for flyer — 12805 W. Sarle Rd., R#¥2,
Freeland, Michigan 48623.

REGENCY: HR2A with SYN Ii, Synthesizer, P-107 Power
Supply, all $180.00: in mint condition. C. P. Gibson, 101
N. Henniger, Leitchfield, Kentucky 42754.

CASH for your ciean ham gear. Beacon Communications
— used equipment specialists, 879 Beacon St., Boston,
Mass. 02215. 617-267-1975.

BECKMAN/BERKELEY Counter manuals. Most models,
$5.00 each postpaid. 51J4; $425.00, 61873; .$1,990.00.
WOAMZ, 2009 Hopi, Mont Prospect, IL. 60056.

HAM RADIO HORIZONS, a super new magazine 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 just $10.00 per year.
HURRY! HURRY! Ham Radio HORIZONS, Greenville, NH
03048.

FOR SALE: Send long, stamped SASE for list of Radio
and Optical parts. Fred Redburn, 3300 Hobbs #127,
Amarillo, Texas 79106. 806-352-2443.

TELETYPE FOR SALE: Model 28ASR’s, KSR's, typing
reperfs, and TD's. New and used parts available in-
cluding cabinets, tables, mod kits, gears and gearshifts.
Paper, ribbons, and supplies. Some 8-level Model 33 and
35 equipment available. Send SASE for complete list and
prices. KOWJB, Lawrence R. Pfleger, 2141 N. 52nd St.,
Milwaukee, W 53208.

BUY-SELL-TRADE. Write for free mailer. Give name, ad-
dress 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
Radio, 8012 Conser Overland Park, Kansas 66204.

LET’S TRADE. | have new HORNET ANTENNAS. 6-10-15
& 20 meter beams; 10 to B0 element 2-meter antenna
systems; stacking kits, antenna hardware, etc. | need
good clean transmitters, receivers, transceivers, test
equipment. Jack W5AJZ, Box 880, Duncan, OK 73533.

v

Gmmbwheol Switch,
0-9, BCD encoded, 4 ¢
sections. Size app. 1" |
x 37,
Quan. limited.

factory new.

$5.50 ea. ppd.

Wire-Wrap Prototype

-~ Board. F
never w

to 30 sock

sockets

actory new —
ired. Assorted

sockets. Some 8 pin — 14
S|l pin — 16 pin — 24 pin.
4|/ Our choice: Boards with 10

ets $12.50 ea.

Boards with 30 to 55

$18.00 ea. ppd.

Matching wire wrap 86 pin edge connec-
tor while supply lasts
4PDT Relay, 12VDC coil, Potter
Brumfield, 5 amp contacts, fac-
tory new of course, a beauty

$2.50 ea. ppd.

$1.90 ea.

Mini-Toggle Switches, factory
new and compiete with all hard-

ware. SPST

— 2 for 25
30¢ ea.;

$1.0

90¢ ea. ppd.

Jumbo LEDs. .2 inch diameter. Color-
Red. Prime factory units. Not seconds or
retests.

2" Square Speaker. 8 ohms.
Mounting holes in the corners.
Very nice unit and easy to mount.
$1.00 ea. ppd.

B foot AC Line Cords. 2 conductor heavy
duty. Color white.

20¢ ea. ppd.

=

7

40¢ ea. ppd.

; /16" Copper Clad PC Board Material
” x 3 ”

c; 3"X6"

6"x6" — 75¢ ea.

18 pin Solder Tail, IC Socket
~ for that memory chip.

28¢ ea. ppd.

Ceramic Disc Capacitors all new full
leads .004 @ 1000 volts; .1 @ 12 volts;
.02 @ 100 volts; .001 @ 100 voits; .05
@ 100 volts; Your choice

2-1/4” Round Speaker. 8 ohms =
— .3 watts. Factory new of {

courss.
Resistor Assortment. All new FULL
leads. Color coded. Some 1/8 - 1/4 -

20 for $1.00

0 ea. ppd.

1/2 watt. 100/$3.00 ppd.
88 mHy unpotted toroids 5 for $3.50
2N3391A NPN plastic transistors T7¢ ea.
1N4148 diodes — cut and

formed leads 100/$1.10
Wire Wrap Sockets

8pin................ .22¢e2

4pin................ .28¢ea

16pin.......... vee... 3562

24pin........ veven... 1063,
8.0000 MHz Crystal —

HC6 holder 3.50 ea.
1000 voit PIV 2 amp diodes .10 ea.

ALL ITEMS PPD USA

SEND STAMP FOR LIST OF BARGAINS
PA RESIDENTS ADD 6% SALES TAX
FONE 412-863-7006

12690

NORTH HUNTI

ROUTE 30
INGDON, PA. 15642
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250 MHz .. . ONLY $129%

STOP! Don’t order that counter
kit until you see what EEB has come

up with,

The NEW B & K 1827, 30 MHz
counter (assembled and tested), a
famous pre-scaler kit, hardware and
complete instructions to result in
250 MHz Counter. ALL FOR $129.95
postpaid!

Model 1827

* 30 MHz reading guaranteed. 50 MHz typical.

* Full &-digit display with range switch allows
Bdigit accuracy.

1Hz resolution — even at 30 MHz and beyond.
Completely portable for use anywhere.

Exclusive battery saver features auto-shutoff of
display to reduce battery drain.

Operates on AA size batteries, AC with optional
charger fadapter or 12VDC with optional power
cord fadapter

SPECS

FREQUENCY CHARACTERISTICS

Range: 100Hz to 30 MH:z (guaranteed); 50 MHz
typical. Accuracy: * 1 count. Resolution: 1
PPM of a 6 digit scale,

INPUT CHARACTERISTICS

Impedance: 10 K¢ minimum. Connector: RCA
Phono. Sinewave Sensitivity: 100mV RMS: 200
kHz—30MHz. 200mV RMS; 100Hz—200kHz.
INTERNAL TIME BASE CHARACTERISTICS
{25* C)

Frequency and Type: 4.0MHz crystal oscillator.
Setability: £0.25 PPM (% 1Hz). Temperature
Stability: Better than *0.001% (je. =x 10
PPM) from 0-50°C ambient

.

Model 1827 only $119.95
Prescaler Kit 22.50
Misc. & Instructions 12,50

$154.95

YOU PAY ONLY $129.95

AC Charger and NICADS $31.00
Test Antenna (BNC) $4.00

EW MS-15 MINI

A Serviceman's Small Oscilloscope

with Big, Big Performance and a

Low, Low Price. The Model MS-15

by Non-Linear Systems, Inc.
FEATURES

15 megahertz bandwidth.

External and internal trigger.

Time Base 0.1 microseconds to 0.5 Sec/div

21 settings.

Battery or line operation.

Size: 2.7"H x 6.4*W x 7.5"D

Automatic and line sync modes.

Power consumplion less than 15W,

Vertical Gain - 0.01 to 50 volts/div 12 settings.

Weight is only 3 pounds

» $289.00 -
Guess who's got your AM

EEB DOES, and here's why . . .

* We pay the AIR FREIGHT on all
prepaid or credit card orders,

* Call our order desk collect:
703-938-3511.

* We stock in depth: Bird 43
Thruline, All Table 1 elements,
CC-1 & EC-1 cases.

$120.00

AUTHORIZED BIRD DISTRIBUTOR
All Prepaid & Charge Orders .\

\@ Shipped NO CHARGE To You.
Sales tax 4% to Virginia residents only.

ELECTRONIC EQUIPMENT BANK, INC.

..

TR

516 Mill St., Vienna, VA 22180
Call COLLECT 703-938-3511
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SELLING: 120 Hz sharpest CW lilter for TS-B20. New
$95 Yamada, Box 272, FPO, Seattle 98761

FREE Catalog Solar Cells, Nicads, Kits, Calculators,
Digital Watch Modules, Ultrasonics, Strobes, LEDS,
Transistors, IC's, Uniqgue Components. Chaney's, Box
27038, Denver, Colo, B0227

TELETYPE EQUIPMENT lor beginners and experienced
operators. RTTY machines, parts, supplies. Beginner's
special: Model 15 Printer and demodulator $139.00
Dozen black ribbons $6.50, case 40 rolis 11/16 peri. tape
$17.50 FOB. Atlantic Surplus Sales, 3730 Nautilus Ave.,
Brooklyn, N. Y. 11224 Tel: (212) 372-0349

KEYER Micro-TO MKIlI PC boards, parts. K3CU(W), 5414
Oid Branch, Washington, DC 20031

MOBILE BONDING STRAPS under 50¢ each. Literature
Estes Engineering, 930 Marine Drive, Port Angeles,
Wash. 98362.

COLLINS CW Filter, 300Hz bandwidih X455KF300. For
use in 7553, 75538 and 75A4 receivers. See Sepl. 1975
H.R. for article. $60.00 postpaid. W1EBC, Gary Firtick, 40
Pilgrim Trail, Woodbury, CT. 06798

FERRITE BEADS: wispecification and application sheet -
10/$1.00. Assorted PC pots - 5/$1.00. Miniature mica trim-
mers, 3-40 pi. - 5/$1.00. Postpaid. Includes latest catalog
Stamp for catalog alone. CPO Surplus, Box 189, Brain-
tree, MA 02184

THE “CADILLAC" of QSL's! New! Samples: $1.00
(Refundable) — MAC'S SHACK; Box #1171-D; Garland,
Texas 75040

CASH tor any Collins unit, 618T, 490T, modules, parts,
accessories. Air Ground Electronics, P.O. Box 416, Kear-
ny, NJ 07032.

TELETYPEWRITER PARTS, gears, manuals, supplies,
tools, toroids. SASE list. Typetronics, Box 8873, Fit
Lauderdale, FL. 33310. NATT Buy parts, late machines

EXCLUSIVELY HAM TELETYPE 23rd year, RTTY Journal
articles, news, DX, VHF, classitied ads, Sample 35¢
$3.50 per year. 1155 Arden Drive, Encinitas, Calif. 92024

FIGHT TVI with the RSO Low Pass Filter. For brochure
write: Taylor Communications Manufacturing Company,
Box 126, Agincourt, Ontario, Canada MIS 3B4

RUBBER STAMP, nameicall/QTH $2.50 ppd. (CA
residents add tax). LWM Press, Box 22161, San Diego,
CAa 92122

COMPUTER HOBBYISTS — Classified advertising
newsletter. Ads, New Products, etc. Every 3 wks. —
Since Jan 76. $3.75/year. Free Sample. ON_LINE, 24695
Santa Cruz Hwy., Los Gatos, CA 95030

FOR SALE: Cleaning our garage and store room. Many
choice items. SASE lor large list. WOZPP 2824 Forest
Ave., Evansville, Ind. 47712

FOR SALE: GE TPL rear mount 80 watt RE73 130-150
MHz. 2-freq. transceivers. No accessories. $40 each
WOZPP 2824 Forest Ave., Evansville, Ind. 47712

TRANSFORMER Brand new with application note. 118V
Primary, Dual Secondaries each 18VCT at 4 amperes
$24.00 NY Residents add 8% Tax. Inquiries Invited
Classical Electrodynamic Labs, PO Box 190, Jackson
Heights, NY 11372

WANTED: HRO dial widrive, 455 kHz SSB, CW lilters
Thurtell, Rie. #1, Paw Paw, M| 49079

TOROID CORES! 20 for $6.00. Varlous sizes. SASE
Catalog. OK Electronics, Box 291, Onalaska, W, 54650

WANTED: 40 Channel SSB/AM CB Transceiver with
Antenna, ATLAS 1B0r210v215X. TRADE or SELL: New
Television Camera with Zoom lens, SLR viewfinder, 2:1
interlace; OR HW-2021 Handytalky 2M transceiver
WEDOM, 6017 Majorca C1., San Jose, Calif, 95120 (408)
997.0132

OLD TELEPHONE WANTED, Handheld upright with or
withoul dial, Also Old spring suspended mike & Old Key
Del Popwell, KANBN, Box 23413, Jacksonville, Fla
27

QSL FORWARDING SERVICE — 30 cards per dollar
Write: QSL Express, 30 Lockwood Lane, West Chester,
PA 19380

ELECTRONIC PARTS — Service supplies. Talk to me!
Free list — Tommy, WDA4EKJ, Comm-Tech, 104 North
Third Street, Richmond, Kentucky

-ON
TARGET

with
JAN QUARTZ CRYSTALS
for
e CB Synthesized ® CB Standard
e General Communications
e |ndustry ® Two-Meter
e Monitor ® Scanners
e Marine VHF ¢ Amateur Bands

Dependable USA Mfg. for
* Frequency Control
* Frequency Stability
* High Performance

Write or phone for more delails Send 10° for our latest calaiog

2400 Crystal Drive
Ft. Myers, Florida 33901
all Phones (813) 936-2397

IF WE WERE YOU

the indispensable BIRD 43
THRULINE®R* WATTMETER

I'D BUY FROM US

YOUR INQUIRY OR ORDER WILL
GET OUR PROMPT ATTENTION

AUTHORIZED DISTRIBUTOR

WEBSTER COMMUNICATIONS
115 BELLARMINE
ROCHESTER, MI 48063
CALL TOLL FREE
800-521-2333
MICHIGAN 313-375-0420

More Details? CHECK —OFF Page 150
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NEW! ICKEYER

The World’s Greatest
Sending Device

Adjustable to Any
Desired Speed

Now available from Palomar
Engineers — the new Electronic
IC KEYER. Highly prized by
professional operators because it
is EASIER, QUICKER, and
MORE ACCURATE.

It transmits with amazing ease
CLEAR, CLEAN-CUT signals at
any desired speed. Saves the
arm. Prevents cramp, and
enables anyone to send with the
skill of an expert.

’ SPECIAL
RADIO MODEL ‘

Equipped with large specially
constructed contact  points.
Keys any amateur transmitter
with ease. Sends Manual,
Semi-Automatic, Full
Automatic, Dot Memory,
Squeeze, and lambic — MORE
FEATURES than any other
keyer. Has built-in sidetone,
speaker, speed and volume
controls, BATTERY
OPERATED, heavy shielded
die-cast metal case. FULLY
ADJUSTABLE contact spacing
and paddle tension. The perfect
paddle 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.

Send check or money order.
IC KEYER $97.50 postpaid in
US. and Canada. IC KEYER
LESS PADDLE and non-skid
base $67.50. Add 6% sales tax
in California.

Italy write i2VTT, P.O. Box
37, 22063 Cantu.

Fully guaranteed by the
world’s oldest manufacturer of
electronic keys. ORDER
YOURS NOW!

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

Phone: (714) 747-3343
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ELECTRONIC Voitage Regulators lor Automobile Alter-
nators, Available for most cars. Free literature. Send
$14.95 (ppd) to SOLID STATE DEVELOPMENT CO. P.O.
Box 108, Clarkson, Mississauga, Ontario, Canada
L5J3X9

ELIMINATE QRM and QRN problems with our superior
CW and SSB Filters. Also CW keyers, speech com-
pressors, power supplies, teletype converters, and multi-
band antennas assembled or in kits. Dealer discounts
Dynamic Electronics, Box 896, Hartselle, AL 35640. (205)
773-2758

EZ does It besl. Deals, that is, on Yaesu, ICOM, Drake,
Swan, Cushcralt, Larsen, KLM, Dentron, VHF Engineer-
ing and Wilson, For new or used gear call, see or wrile
WOEZ, Bob Smith Electronics, 12 So. 21st St., Fort
Dodge, lowa 50501. (515) 576-3886

WANTED General Electric Mastr Pro Mobile Radio, High
band for 2 melers. Must be late model, clean and in good
operating condition. SID PURVIS, 1306 Sioux Dr,,
Jacksonville, N.C. 28540, (919) 455-2080.

LOOKING for a used fax-equipmenti suitable for
amateurs. H.-Ch. Als, Stegerwaldweg 7, 6800 Mannheim
31, W-Germany.

STOP LOOKING For a good deal on amateur radio equip-
ment — you've found it here — at your amateur radio
headquarters in the heart of the Midwes!. We are factory-
authorized dealers lor Kenwood, Drake, Collins, ICOM,
Ten-Tec, Atlas, Hallicralters, KLM, Wilson, Regency,
Tempo, Swan, Midland, Alpha, Standard, Dentron, Hy-
Gain, Mosley, Cushcraft, and CDE, plus accessories
Thousands of thrifty hams from coast to coast already
know us and we invite you to join them by writing or call-
ing us today for our low quote and Irying our personal
and Iriendly Hoosier service. HOOSIER ELECTRONICS,
P. O. Box 2001, Terre Haute, Indiana 47802,
(812) 238-1456.

TECH MANUALS for Govl. surplus gear — $6.50 each
SP-600JX, URM-25D, OS-8A/U, TS-17IUR. Thousands
more available. Send 50¢ (coin) for 22-page list. W3IHD,
7218 Roanne Drive, Washington, DC 20021

WANTED: Military freq. counter USM-207. Will consider
non-working unit in reparable condition. R. Allen,
WA3IGOL, 606 Patterson Ave., Willow Grove, PA. 19080,

WANTED: Riders TV, Sams Photolacts #650-#1000,
RADEXs, 1940's and 1950's SWL club bulletins, ARRL
Handbooks, 1930's Callbooks, and anything else for
radio library. Swap or buy. State price and condition. Don
Erickson, B059-N Essex Streel, Riverside, California
92504. (714) 687-5810.

PC BOARDS HAM RADIO ARTICLES Tone encoder 77
$3.50, Freq. Standard &/77 $3.50, Capacitor checker 4/75
$3.50, Prescaler 12/75 $3.00. Glass, plated, drilled, in-
structions. RTC Electronics, Box 2514, Lincoln, Nebr
68502

OLD QSTs WANTED, also HT-100, W1BL Al Blank, 727
Pine St., Bristol, CT. 06010

GALAXY V, with AC power supply, calibrator, VOX,
$200.00. James Honey, WASZCK, (618) 687-1937.

HEATH HW-18, with MFJ audio filter and Accu-Keyer,
$125.00. James Honey, WA9ZCK, (618) 687-1937.

Coming Events

SOUTH BEND, INDIANA Hamlest Swap & Shop January
8, 1978, lirst Sunday after New Years Day atl NEW CEN-
TURY CENTER downtown by river on U.S. 31 ONEWAY
MNorth across from St. Joseph Bank Bullding. Half acre in
one large room at same ground level as entrances and
loading dock. Tables $2 each. Food catering service,
automobile museum and Art Center in the same bulld-
ing. Four lane highways to door from all directions. Talk-
in freq: 146.52-52, 04-64 East, 13-73, 25-85 SE, 34-94,
147.99-39, 93-33, 84-24, 69-09. Wayne Werts K9IXU, 1889
Riverside Drive 46616.

THE ANNUAL FORT WAYNE WINTER HAMFEST is at
Shiloh Hall, North of Fort Wayne, on January 22 from 8
AM until 4 PM local time. Early parking is available and
28/B8 and 52/52 will be monitored. This yearly event is
sponsored by the Allen County Amateur Radio Technical
Society (AC/ARTS). Admission is $2.00 at the door. Table
space s available at $1.50 per hall table (aboul 4 feet).
For information or lable reservations (held until 9:30 AM)
write: Hamtest Chairman; AC/ARTS, P.O. Box 342, Fort
Wayne, IN. 46801

WANTED FOR CASH

f

4CX150 4CX1000 4-65 4-250
4CX250 4CX1500 4-125A 4-400

4CX300A 4CX3000 4-1000
4CX350A 4CX5000 304TL
4CX10,000
5CX1500

Other tubes and Klystrons also wanted.
See last month for other items available.

The Ted Dames Company

308 Hickory St. Arlington, N.J. 07032
(201) 998-4246 Evenings (201) 998-6475

GROTH-Type

COUNTS & DISPLAYS
YOUR TURNS -

D
® 99.99 Turns .
e One Hole

Panel Mount
e Handy Logging Area
® Spinner Handle Available
Case: 2x4"'; shaft %''x3"

' 2 Model TC2: Skirt 2-1/8";
Knob 1-5/8"
8 Model TC3: Skirt 3";
Knob 2-3/8"

| R. H. BAUMAN SALES

P.0. Box 122, Itasca, Ill. 60143

IMPROVES ALL
SSB & CW STATIONS

PR-1000
VARIABLE AUDIO
FILTER

By Wy Wy B

PR-1000 »

Vo atie Aumd d ave W s

Greatly improves reception and audio selectivity of
even the best ham receiver. Easy to operate and quick:
Iy connects between any ham receiver, transceiver or
SWL receiver and speaker (or head phone), Prowvides
variable selectivity bandpass of 40 Herz (o 3000
Hertz with selectivity skirts @ minimum of 80db!
Super sharp 70db vanable notch rejects nearby W
stations as close as 100 Hertz! Incorporates the latest
electronic audio filtering cirevitry, Five (5) integrated
circuits with self-contained 110 volt AC power supply
and one walt audio amplifier. Attractive low profile
eggshell white cabinet with walnui-like sides

PRIME ELECTRONICS, INC. Dept. HR 1

221 West Market St. Derby, KS.67037

O Please send me more information

O Rush me PR-1000 Variable
Audio Filters @ $59.95 each plus
$L50 postage & handling. Check or
M.0O. enclosed.

]
I
i
|
i
|
|
: Name
I
I
|
1
1
i
I

Address

City State Zip
Distributor and dealer inquiries invited.

More Details? CHECK — OFF Page 150



DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 10Q0v 10mA .05 8-pin pcb .25 ww 45 2N2222 NPN (Plastic .10) .15
1N4005 600v 1A .08 14-pin  pcb .25 ww 40 2N2907 PNP .15
1N4007 1000v 1A .15 16-pin pcb .25 ww A0 2N3906 PNP 10
1N4148 75v 10mA .05 18-pin pch .25 ww .75 2N 3054 NPN .35
1N753A 6.2v z .25 22-pin pcb A5 ww 1.25 2N3055 NPN 15A  60v .50
1N758A 10v z .25 24-pin pcb .35 ww 1.10 T1P125 PNP Darlington 35
1IN759A 12v z .25 28-pin pcb .35 ww 1.45 LED Green, Red, Clear .15
1N4733 5.1v z .25 40-pin  pcb .50 ww 1.25 D.L.747 7 seg 5/8" high com-anode 1.95
1N5243 13v z .25 Molex pins .01 To-3 Sockets .45 XAN72 7 seg com-anode 1.50
1N52448 14v z .25 2 Amp Brid 100 20 FND 359 Red 7 seg com-cathode 1.26
1N52458 15v z 25 mp Bridge -prv 1.
25 Amp Bridge  200-prv 1.95
C MOS - TTL —
4000 15 7400 15 7473 .25 74176 1.25 74H72 b5 745133 .45
4001 .20 7401 .15 7474 35 74180 .85 74H101 .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .35
4004 3.95 7403 .20 7476 .30 74182 95 74H106 .95 745153 .35
4006 1.20 7404 15 7480 b5 74190 1.75 745157 .80
4007 .35 7405 .25 7481 .75 74191 1.35 74L00 35 745158 .35
4008 .95 7406 .35 7483 95 74192 1.65 74L02 .35 745194 1.05
4009 .30 7407 .65 7485 .95 74193 .85 74103 .30 745257 8123) .25
4010 .45 7408 .25 7486 30 74194 1.25 74L04 35
4011 .20 7409 15 7489 1.35 74195 .95 74L10 .35 741500 .35
4012 .20 7410 .10 7490 .55 74196 1.25 74120 .35 74LS01 .35
4013 .40 7411 .25 7491 .95 74197 1.25 741 .30 45 741.502 .35
4014 1.10 7412 .30 7492 .95 74198 2.35 74L47 1.95 741504 .35
4015 .95 7413 45 7493 40 74221 1.00 74L51 .AB 74L.S05 45
4016 .35 7414 1.10 7494 1.25 74367 .85 74155 .65 741508 .35
4017 1.10 7416 .25 7495 .60 74L72 A5 741L.S09 .35
4018 1.10 7417 40 7496 .80 75108A .35 74173 .40 741510 .35
4019 .60 7420 .15 74100 1.85 75110 .35 74L74 45 74LS11 35
4020 .85 7426 .30 74107 35 75491 .50 74L75 .65 74LS20 .35
4021 1.35 7427 45 74121 .35 75492 .50 74193 .55 741521 .25
4022 .95 7430 .15 74122 .55 74L123 .55 741522 .25
4023 25 7432 .30 74123 .65 74H00 .25 741532 40
4024 .75 7437 .35 74125 45 74H01 .25 74500 .55 741837 .35
4025 .35 7438 .35 74126 .35 74H04 .25 74S02 .65 741540 45
4026 1.95 7440 .25 74132 1.35 74H05 25 74S03 .30 741542 1.10
4027 .60 7441 1.15 74141 1.00 74H08 .35 74504 .35 74LS51 .50
4028 .95 7442 45 74150 .85 74H10 .35 74505 .35 74LS74 .65
4030 .35 7443 .85 74151 .75 74H11 .25 74508 35 74L.S86 .65
4033 1.50 7444 .45 74153 95 74H15 .30 74510 .35 741590 .95
4034 245 7445 .65 74154 1.05 74H20 .30 74511 35 741593 95
4035 1.25 7446 95 74156 .95 74H21 .25 74520 .35 74LS8107 .85
4040 1.35 7447 .95 74157 65 74H22 .40 74540 .25 7415123 1.00
4041 .69 7448 .70 74161 .85 74H30 25 74550 .25 74L5151 95
4042 .95 7450 .25 74163 95 74H40 .25 74551 45 74LS163 1.20
4043 .95 7451 .25 74164 .60 74H50 25 74564 .25 74LS157 .85
4044 95 7453 .20 74165 1.50 74H51 .25 74574 40 7415164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 15 745112 .90 7415367 .85
4049 .70 7460 40 74175 .80 74H53J .25 745114 1.30 7415368 .85
4050 .50 7470 .45 74H55 .25
4066 95 7472 .40
4069 A0
4071 .35 LINEARS, REGULATORS, etc.
4081 .70 8266 .35 LM320K5 (7905) 1.65 LM340T24 .95 LM723 .50
4082 45 MCT2 .95 LM320K 12 1.65 LM340K12 2.15 LM725 1.75
8038 3.95 LM320T5 1.65 LM340K15 1.25 LM739 1.50
9000 SERIES LM201 .75 LM320T12 1.65 LM340K 18 1.25 LM741(8-14).25
9301 .85 LM301 .25 LM320T15 1.65 LM340K24 95 LM747 1.10
9309 .35 LM308 (Mini} .75 LM339 .95 LM373 2.95 LM1307 1.25
9322 .85 LM309H .65 7805 (340T5) 95 LM380 95 LM1458 .95
96H03 .55 LM309K (340K-5) .85 LM340T12 1.00 LM709 (8,14 PIN}) .25 LM3900 .50
9601 .75 LM310 1.15 LM340T15 1.00 LM711 45 LM75451 .65
9602 .50 LM311D (Mini} .75 LM340T18 1.00 NES55 .50
LM318 (Mini} .65 NES56 .95
TS (32252 300 NEsse 178
7451 822 X .
17024 695 INTEGRATED CIRCUITS UNLIMITED NESE7 135
MM5314 3.00
MM5316 3.50
2102-1 1.75 7889 Clairemont Mesa Boulevard, San Diego, California 92111
210211 1.95 (714) 278-4394 (Calif. Res.) SPECIAL
TR 16028/ . . - DISCOUNTS
TM™S 6011 6.95 All orders shipped prepaid No minimum Total Order  Deduct
8080AD 15.00 Open accounts invited COD orders accepted sfgg i ggg 5%
gT13 1.50 -$300  10%
8723 150 Discounts available at OEM Quantities  California Residents add 6% Sales Tax $301 - $1000 15%
8724 2.00 All IC’s Prime/Guaranteed. All orders shipped same day received. $1000 - Up 20%
21078-4 4.95 24 Hour Tall Free Phone 1-800-854-2211 MasterCharge / BankAmericard / AE




RF TRANSFORMER

® New! Broadband antenna
matching.

® For all verticals and mo-
bile whip antennas.

@ Smaller size and higher
efficiency. Only 312"
diameter for full 5-Kw
PEP capability.

Here is the answer to the match-
ing problem for vertical antennas
and mobile whips. A broadband
transformer that matches your
50 ohm transmitter to 32, 28, 22,
18, 12, 8, or 5 ohms. Plenty of
taps to match any vertical or whip.

And with no tuning or other ad-
justment. The RF Transformer is
completely broadband 1-30 MHz
(1-10 MHz on three lowest taps).
So when you change frequency
within a band you need only re-
tune the antenna to resonance;
not fiddle with a matching net-
work.

Also, more power goes to your
antenna. The RF Transformer is
more efficient than a matching
network or tuner—less than 0.1
db loss.

As always, when you buy Palomar
Engineers you get the best: large
ferrite toroid core, teflon insu-
lated wire, sealed epoxy-encap-
sulated weatherproof construc-
tion, stainless steel mounting
hardware, full 2000 watt CW
(5-Kw PEP) capability.
Send for free brochure.

Improve your station. Simplify
your tuneup. Get better results
with the new Palomar Engineers
RF Transformer.

Order direct. $42.50 postpaid U.S.

and Canada. California residents
add sales tax.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343
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flea market

LAPORTE ARC'S WINTER HAMFEST, Sunday, February
26, 1978 at the LaPorte Civic Auditorium, 50 miles
southeas! of Chicago. Plenty of room, free tables, good
food. Donation $2 al gate. Talk in on 01/61 and 52
simplex. LPARC, Box 30, LaPorte, IN 46350

RICHMOND, VIRGINIA WINTERFEST — 78 January 15,
1978, Bon Air Community Center, sponsored by The
Richmond Amaleur Telecommunications Society. Talk
in 28-88 and 52 simpiex. ARRAL coordinated. Technical
symposium, drawing, home brewers contest — 2 divi
sions, over 18 and under — with framed certilicate to
winners with Most Original Idea, Best Mechanical and
Best Electrical Construction. FCC exams will be admin
istered, starting at 10:00 AM, to take exam, mail Form
610 at leas! five days prior 1o Fest 1o address below
Send self-addressed, stamped envelope il you need
Form 610, Commercial Exhibits, Indoor Flea Market
$2.00 (table included), Outdoor Frost Bite Tail Gate Flea
Marke!, $1.00. Admission $2.00, children under 12 free
RATS members excluded from contest and drawing
Bring the family and spend the weekend in beautiful,
historic Richmond. Richmond Amateur Telecommunica
tions Society, Post Oftice Box 1070, Richmond, Virginia
23208

Stolen Equipment

DRAKE ML-2, SN 11546, with 34/94, 94/94 16/76, 07/67,
22/82. and 25/85 cryslals installed. Stolen from Tom
Fraser, WAQQT, Colorado Springs, Colorado. Call (303}
635-8911, Ext. 3874 Anyone desiring to lisl stolen
Amateur radic equipmen! please send information o
Colorado Council of Amateur Radio Clubs C/O Charles
E Myers WORNT 1120 Yosemite Drive, Colorado Springs.,
Co. 80910. Please include as much identification infor
mation as possible. Free distribution will be made 1o all
Amateur radio magazines and Colo. Amateur radio
clubs. Funds for postage and printing will be greatly ap
preciated

ATLAS 350 XL with DD6-XL Digital chal Ser #877025
AC POWER SUPPLY for the Atlas, Ser WB77104PS. Jay
Leonard, Rt 1, Box 32A, Pottsville, Ark. 72858

MAXI TUNER

SOLVES ANTENNA PROBLEMS!

QST

THE FINEST
ANTENNA TUNER AVAILABLE

— Presents 50-75 Ohm Resistive Load to Your

Transmitter  Using Antenna

System
— Improved Ultimate Transmatch Circuit Matches
Coax, Random Wire and Balanced Antennas

— Continuous 1.7-30 MHz Coverage
— 229-203 Rotary Inductor (28 uH)
— Rugged Cast Aluminum Turns Counter
— Handles 3 KW PEP
— Monimatch SWR Circuit
Heavy Duty Balun
Velvet-Smooth & to 1 Vernier Tuning
— 0-100 Logging Scale on Capacitors
— Available in Kit Form or Assembled
— Dne Year Faclory Warranty
Available without SWR for use with your
present SWR meter or wattmeter.
Custom Vacuum Capacitor Designs and [Indi-
vidual Components Available

Virtually Any

Call or Write for Pricing, Spec Sheel, and FREE
Amateur Marke! Antenna Tuner Comparison Chart
That Tells it Like It Is! Dealer inquiries Invited

R POWER

COMPONENTS

P. 0. Box 11
Ladysmith, WI 54848
(715) 532-3971

ﬂLOELCD SEMI-CONDUCTOR SUPERMARKET

RF DEVICES
INIITE IW 400 MH: 650 INGOBO AW 175 MH: 540
INIBEE 1W 400 MH: 115 INGOEY 15W 175 MH:z 845
2NS58G IW 175 MM 475 INGOB2 25W 175 MHE . 1095
INS500 10W 175 MH: 780 2NGOB3I J0W 175 MHs 12 30
ZNSEO1 25W 175 MH: . 10.95 2NGOBE 40W 175 MH; 16.30
25C517 396 25C1307 5.26
25C1226. 1.26 2N4427 136
Z5C1306 4.30 INS109 206

NOW NEW IMPROVED DIGITAL ALARM CLOCK KIT Hour e
Minutes » Seconds doplayed on us BIG 0.5 Farchild 7 Segment
Display LEDS. 12-how format 24 hour slarm with snoose featurs,
s elapsed time ndecator snd freere feature Eighl peges of
pictonah and imtructions. NEW onboard power transformer and
crcutry for optional time base with umulated wood gran cabinet

$23.95
12/24 Hour Clock Kit Six beg 5 LEDS freere feature with samulated
wood cabinet 2195

COMBINATION DIGITAL CLOCK AND FREQUENCY COUNTER
KIT & digit 40 MH: counter AND 1224 howr clock kit Battery
operated with 110V charger

B AR NICHD Batienes mot At

2" x41/4" 2 6" catunet

Assembled umit complels for $139 96

ONLY $99.95

VARIABLE POWER SUPPLY KITS - 600 Ma. 515 VDC $6.95
1228 VDC 36.95 1Y cmmis par wnil Wi
| N A
NOW! — A
oBH W53
Dual Digital !
12-24 hour clock kit
MODEL ALDS
Sex beg 5 desplay LEDh wn an attractive black plastic catunet with 8
red front filter. Great for @ ham or broadcast station. Set one clock
to GMT the other 10 local time. Or have & 24 hour lormat on one

cock and 17 hour on the other Freere teature lets the clock be set
to the second. Esch clock it controlied separately . Cabenet meatures
2% w 4%" x 9%° Complete Kit 54495

We have 7400 serie 10 wond stamp for catalog

Add 5% for shipping. Add $1 to orders under $10. Out of USA
send Certified Check or Money Order. Include postage

AILIDIEILICIO

2281H Babylon Tnpk.. Merrick, NY 11566
1516) 178 4555

BUILD YOUR OWN TV CAMERA!
Ideal for home & business

Seeour HAM MART
listings to find the
Amateur Radio
dealers nearest you.

NEW ELECTRONIC PARTS

IC'S - TRANSISTORS -PROTOBOARDS - RESISTORS
CAPACITORS - DIODES - SWITCHES - CONNECTORS
VOLTAGE REGULATORS - CABINETS - HEAT SINKS
FUSES & MUCH MORE--STAMP BRINGS CATALOG

SPECIALS
KEYBOARD ENC LOSURES

TWO SIZES W D PRICE
14 83 3 $13.50°
4 1.3 3 $14.50°

BLUE BASE SPECIFY
WHITE OR BLACK TOP

BREADBOARD ...
KIT#10. 7'3

"X &

> BankAMiRICARD
- L1 *sHipPING INCLUDED
{r-] NuData Electronics

1 Vo4 EMiRSON AT

WOUNT PROSPICT ILLINDIY SO0

More Details? CHECK — OFF Page 150



YOV GET

Advance Registration $14.00 per person; with
Hotel Sahara Late Show and two drinks $28.00
per person or with Hotel Sahara Congo Dinner
Show (entree Cornish Hen), no drinks $35.00
per person. Tax and Gratuity included.

Entertainment in Hotel Sahara’s Congo Room has
not been selected at press time.

Advce Registration must be received by
LXK on or before December 22, 1977,

The NATION'S ANNUAL LAS VEGAS PRESTIGE CONVENTION

A R

0C

HOTEL SAHARA’S CONVENTION SPACE CENTER

January 5

Registration includes: registration
tickets, admission to technical sessions, Friday
cocktail party hosted by TRI-EX Tower Corp.;
Saturday cocktail party hosted by Ham Radio
Magazine; Hotel Sahara Buffet Brunch on Sun-
day, Tax and Gratuity.

Hotel Sahara room rate for MIXXKM registered
delegates $22.00 per night plus room tax, single
or double occupancy.

Hotel Sahara room reservation request card will
be sent only to HIEXXKM registered delegates
and exhibitors only until December 22, 1977.

-8, 1978

19334
NG |
s

s <<

o AN

| -
-

=il
Wi

e —

)

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

More Details? CHECK —OFF Page 150
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TOROID CORES

This is easy-
anyone can solder-

WITH

KESTER SOLDER

— e

- 1
.-

Handymen! Hobbyists! ;@1
DO-IT-YOURSELFERS! —/

Let Kester Solder aid you in your home repairs or hobbies. For that household

\/ All the popular sizes and mixes.
\( Fast Service. Same day shipment
via first class mail or air.
No minimum order.

IRON POWDER TOROIDS:

ore | MXZ | mix MIX12 [ si7e | PRICE item that needs repairing — a radio, TV, model train, jewelry, appliances, minor
§7% 33,:’0 M?I??s ﬁn’;; 9 USA ei_:i-;:t:cai repairs, _plulmbi_ng. etc. — Save money — rep:lair it yourself. Soldering
u= =8, u= wi ester is a simple, inexpensive way to permanently join two metals.
T.200 :
| —::: f:: ::Z . When you Solder go "'First Class'' — use Kester Solder.
T80 56 45 ] 80 | .80 | For valuable soldering information send self-addressed stamped envelope to
168 5 | a7 | =1 &8 & | Kester for a FREE Copy of ““Soldering Simplified".
T-50 51 a0 18 50 55
T-25 34 27 12 25 A0
, KESTER SOLDER
RF FER]R'TE TOROIDS: kutton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 50539/
MIXO1 Mix 2
s | R | K2 | o | g
) MHz | MMz b ] f N
F.240 1300 400 2.40 6.00
| Fa2s 900 30 | 125 | 300 | RA D I 0 w 0 R L D E"ERGY CRIS|s
Fer | 0 | 1m0 w7 | 205 | CENTRAL NEW YORK'S FASTEST SOI.VED'
L Boo: Il 1e0: =0 128 GROWING HAM DEALER
_F :l? 400 140 a 1.25
F23 190 60 23 110 |

Chart shows uH per 100 turns,

FERRITE BEADS: FT-101E "

TRITON IV
Featuring - Yaesu, Atlas, Dentron, Ten-Tec,

Swan, Regency, Standard, Tempo, KLM,
Hy-Gain, Mosley, Larsen, Midland, Wilson.
We service everything we sell! Write or call for
quote. YOU WON'T BE DISAPPOINTED.

- We are just a few minutes off the
@' Vs Thruway (1:90) - Exit 32,

PARTRIDGE {HR]
ELECTRONICS LTD.

Broadstairs, Kent, England
Tel. Thanet 62535

$2.00 DOZEN
WIDE BAND CHOKES

ONEIDA COUNTY AIRPORT

Warren TERMINAL BUILDING
{21XN ORISKANY, NY 13424 3
315-337-2622 A

G SvFAJ

SEMTECH BRIDGES
TRANSFORMERS d§> | (1 Heat sink w/center hole
American made, 115V Primaries: J! \ g . 10 Amp — Tested —

Vv P.LV. 1.75 ea. d.
6.3V, 1 Amp Shielded 21‘95 ea. g:d
12V, 250 mils, for P. C. Board. $2.15 ea. ppd.
12 volt 15 amp.
12v 1.2 Amp
12V, 3 Amp
36V CT, 1A; 14V CT, 400 Ma
44V CT — 1A; 6.3V, 14 amp tap . .
48V CT — 1A; 6.3V, 14 amp tap $3.46 ea.

NEW ITEM — PHILCO TRANSFORMER —

95¢ EACH

TO ORDER: Specify both core size
and mix for toroids. Packing and
shipping 50 cents per order USA and
Canada. Californians add 6% sales

$2.25 ea. ppd.
$2.50 ea. ppd.
$2.85 ea. ppd.
CARBON TRIMMERS
, Miniature 14 watt units. PC

tax.

Fast service. Free brochure and
winding chart on request.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343

120 B december 1977

115V Pri., Secs 6.3V 3A, 115V 1A, 24V 2A
w/6.3V TAP 2A Shided. Wt. 7 Ibs. 4" x 315"
x 34", $7.55 ppd. Qty Prices Available

8 PIN ““TO5" IC Socket, goid pit. 6/$1.08

T 3000 MFD
& @ 30 Volts
= - Capacitors.

1”7 Dia. x 3" — 90¢ ea. or 3/$2.25

UNPOTTED TOROIDS — Center tapped.
88 MHY - 5 0z. 5/$2.95; 9 oz. - 5/%3. ?Qf,_?,
= i

44 MHY - 5/$3.95

lyge. Values: 200, 700, 1000,
1.5K, 250K, 700K

30¢ ea. or 5/%$1.35 ppd.

NEW SIZES — VERTICAL MOUNT

PC BOARD POTENTIOMETERS .
American made (CRL) Cermet F“‘- !
sizes: 25K, 100K ohms. 5/$1.30 ppd. :
CTS Blue wheel. Values: 750, 1K,
1.5K, 50K, 300K ohms. 5/%1.25 ppd.

7 m. weinschenker

Q electronic specialties-BOX 353, IRWIN, PA 15642

More Details? CHECK — OFF Page 150



Everybody likes power and
nowhere can you get more
of it for $349.95 than with
our Cygnet 1200X linear
amplifier.

With 100 watts of driving
power you're on the air
with a solid 1200 watts PEP
input and most people
won't be able to tell you
from somebody operating
full bore.

Linearity on the 1200X is
excellent, efficiency is
outstanding, 117/230 A.C.
power supply is builtin, and
features like provision for
external ALC give you the
flexibility you need to get
the most out of your rig.

Mark Il for power and glory, too. But if
you've got your heart seton
block-buster power we've also got the
right linear amp for you.

It's the Mark I, the proven unit
everybody thinks of when you talk
about workhorse linear amplifiers.

The Mark Il dominates the bands
with all the power that's
allowed—2000 watts PEP—and a
clean, linear signal that's music to
your ears.

The Mark Il features a separate,
matching power supply, big, quiet

blowers for both the RF deck and the
power supply, all bands from 10 to 80
meters and all you need to enjoy itis
100 watts driving power.

Get a Swan 1200X or Mark Il linear
amplifier today and stop letting
people shout you down. Use your
Swan credit card. Applications at your
dealer or write to us.

Cygnet 1200X 1200-watt linear
amplifier complete with builtin
110/220V power supply ....... $349.95
Mark Il 2000-watt linear amplifier
complete with separate 117/230 VAC
power supply and two 3-5002
Vo ¥ gy
(Prices FOB Oceanside, CA)

Dealers throughout the world or order
direct from

Swamn,
‘ELECTRONICS

v of Cubic Corp
305 Airport Road, Oceanside, CA 92054

SWAN 1200X LINEAR AMPLIFIER.
TALK LOUD FOR A SONG.

$349.95

[ Swan 1200-X |

MC

14
? n
s : 0
L ] ’
o o

CYGNET

LINEAR AMPLIFIER

RANGE

TUNE=CW
BYPASS \ I 7 b1
.

L

e REVERSE @ FORWARD

RELATIVE OuTtPUTY

CATHODE
CURRENT



Sentry’s Quartz
Technology Manual

One reference does all this:

* Takes the mystery out of un-
derstanding and using quartz
crystals

* Specifies what you need for
commercial two-way, marine,
aircraft, public service, ham
and monitor radio

¢ Gives the most complete mili-
tary specifications ever pub-
lished

* Shows how to convert your
23-channel CB to 40 channels

¢ Explains how to understand
and use digital quartz clocks

Never before has so much informa-
tion been compiled under one cover
... for the low price of $2.95. If
your profession or hobby involves a
working knowledge of crystals,
everything you need is here . . . in
an easy-to-find, easy-to-assimilate
form. the first printing is just 20,000
copies. To assure a first edition
copy, send your check or money
order today, or call toll
free 1-800-654-8850.

artz
Qu Sentry Mfg. Co..
Crystal Park,

Chickasha,Oklahoma 73018 I I

Please rush my copy of Sentry’s compre
hensive 150 pm:!}.- Quartz Technology
Manual today. Enclosed is my check or
money order for $2.95, which includes

l postage and handling

I Name

Address

City State Zip

4 N
o New Wattmeters
TRIE”
VHF model 4362
HF model 4360
The 4360, 4362 HAM-MATE
Directional Wattmeters are insertion
type instruments for measuring
forward or reflected power in 50-ohm
coaxial transmission lines, They are
direct descendants of the model 43
THRULINE® Wattmeter — the
professional standard of the industry
-and will accurately measure RF
- power flow under any load condition.
specifications A VH;‘MEEJ;deI HENRY RADIO
% b IS THE EX
iR i 1.58:30 MHz—140-150 MHz EXCLUSIVE DISTRIBUTER FOR
Forward Power Range ~0-200/2000W—0-25,/250W —
Reflected Power Range  0-200/2000W—0-25/250W
Impedance Z, 50 ohms® / ‘J 5
Insertion VSWR 1.1 to 1.0 max -mff
Accuracy +8% of Full Scale  Available at select dealers throughout the U_S
Directivity 20 dB min -
Dimensions INe" 26" x IW”
(100 x 150 x 85 mm)
Weight 1Ib.(0.43 kg)
Connectors—Input & Output . Female UHF (S0-239) 11240 W.Olympic Bivd , Los Angeles, Calif. 90064 213/477-6701
Price $9400 SN Euchd, Anaheim, Calil. 92801 714/172.9200
Y “May pe used with 50 52 ohm u.bk' Butler, Missauri 64730 B]Bﬁ?ﬁ-nﬂ)

— PCB — PCB — PCB — PCB — PCB — PCB —

ETCH-IT-YOURSELF

Printed Circuit
Kit

EE $19.95
Al X ppd.

NOW YOU CAN design and produce your
own printed circuit boards.

IT'S EASY. Photo positive method. No
darkroom required.

LESS THAN 2 HOURS to produce a p.c.
board direct from magazine article.

KIT INCLUDES materials to make 4 p.c.
boards direct from magazine article.
Add $1 for COD, S.A.S.E. for details.

cXc EXCEL CIRCUITS co.
4412 Fernlee 313-549-0440

Seeour HAM MART
listings to find the
Amateur Radio
dealers nearest you.

MILITARY
SURPLUS WANTED

Space buys more and pays more, High-
est prices ever on U.S. Military sur-
plus, especially on Collins eguipment
or parts. We pay lreight, 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

PCB — PCB — Printed Circuit Board — PCB — PCB
80d — 80d — PJROE HNAD PelUNd — B8Od — 80d

Royal Oak, MI 48073
— PCB — PCB — PCB — PCB — PCB — PCB —
----------------------1

$289.

The Bearcal 210 super synthesized receiver
scans and searches over 16,000 different
frequencies withoul expensive crystals
¥ The Bearcat 210 covers 32-50, 146-174 &
416-512 Mhz., and has AC/DC operation
Save over $60.00 now by ordering on our 24
hour toll-free credit card order line
B800-521-4414. In Michigan and outside the
U.S. call 313-994-4441. Add $5.00 for
shipping in the U.S. or $9.00 for air UPS to
the west coast. Charge cards or money
E orders only. Foreign orders invited

'COMMUNICATIONS ELECTRONICS
M0 BOX 1002 DEPT. 912
ANN ARBOR. MICHIGAN 48106

[ = — -
I Bearcat -'/!] Scanner

i

,.
8



YOU...
AND AMSAT PHASE 1I[

An exciting new era in amateur radio
is about to begin...the era of AMSAT PHASE
11l OSCAR satellites.

Many of you are familiar with the bene-
fits of the AMSAT OSCAR satellites, notably
OSCAR 6 and 7 These satellites, with a com-
bined total of over 8 years in orbit, have
provided communications between amateurs
throughout the world. They have also pro-
vided a capability for an educational program
in space sciences and many interesting
experiments.

AMSAT, with members and contrib-
uting groups worldwide, and headquarters in
Washington, D.C., has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
demonstration of amateur resourcefulness
and technical capability to radio spectrum
policy makers around the world.

The value of this aspect of amateur radio
as we prepare for the 1979 World Adminis-
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE 11l satellite pro-
gram promises a continuing demonstration
that amateur radio is at the forefront of
modern technology. PHASE Il satellites will
routinely provide reliable communications
over paths of up to 11,000 miles (17,600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE |1l satellites
is a projected $250,000. Commercial satel-
lites of similar performance would cost nearly
$10,000,000.

Your help is needed to put these
PHASE Ill OSCAR satellites in orbit.

i

Your valued, tax-deductible contribu-
tion can be as small as one of the 5000+
solar cells needed. A handsome certificate
will acknowledge the numbered cells you
sponsor for $10 each. Larger components of
the satellites may also be sponsored with con-
tribution acknowledgements ranging to a
plaque carrying your name aboard the satel-
lites. Call or write us for the opportunities
available.

Your membership in AMSAT is impor-
tant to the satellite program, and will give
AMSAT a stronger voice in regulatory matters
concerned with satellites. At $10 per year or
$100 for life, you will be making a most signifi-
cant contribution to the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newsletter.

Clip the AMSAT PHASE Il coupon
below and send your support today, or call
202-488-8649 and charge your contribution
to your BankAmericard (VISA) or Master
Charge card.

2N\ AMSAT PHASE I HR
i wh Radio Amateur Satellite Corporation
vy Box 27, Washington, D.C. 20044
- 202-488-8649

| |
I |
| YES.!want to support AMSAT PHASE Ill OSCAR |
satellites. Enclosed is

| s insponsorship ol _ solarcells (@ $10 each) |
] $10 Annual membership [ $100 Lite membership

| [7] Send intormation on sponsoring larger satellite com- i

ponents

I |
| |
| |
I |

Name ~ call “AMSAT Member?

Street

City - State “Zip
The publisher has donated this space to AMSAT in support of
AMSAT and the PHASE [l program _J



Alabama

LONG'S ELECTRONICS

2808 7TH AVENUE SOUTH
BIRMINGHAM, AL 35202
800-633-3410

Call us Toll Free to place your order

Arizona

TOWER ELECTRONICS CORP.
24001 ALICIA PARKWAY
MISSION VIEJO, CA 92675
714-768-8900

Authorized Yaesu Sales & Service.
Mail orders welcome.

Colorado

HAM SHACK

4506 A NORTH 16TH STREET
PHOENIX, AZ 85016
602-279-HAMS

Serving all amateurs from
beginner to expert.

C W ELECTRONIC SALES CO.
1401 BLAKE ST.

DENVER, CO 80202
303-573-1386

Rocky Mountain area’s complete
ham radio distributor.

Ham Radio’s guide to help you find your local

lllinois

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

312-631-5181

Hours: 9:30-9 Mon. & Thurs. 9:30-5
Tues., Wed., Fri. 9-3 Sat.

KLAUS RADIO, INC.

8400 NORTH PIONEER PARKWAY
PEORIA, IL 61614

309-691-4840

Let us quote your Amateur needs.

MASTERS COMMUNICATIONS
7025 N. 57th DRIVE
GLENDALE, AZ 85301
602-939-8356

Rohn tower distributor, Atlas,
lcom, Tempo, HyGain & service.

POWER COMMUNICATIONS
6012 NORTH 27th AVE.
PHOENIX, AZ 85017
602-242-8990

Arizona’'s #1 Ham Store.

California

C & A ELECTRONICS

2529 EAST CARSON ST,

P. 0. BOX 5232

CARSON, CA 90745
213-834-5868

Not the biggest, but the best —
since 1962.

CARSON ELECTRONICS

12010 EAST CARSON ST.
HAWAIIAN GARDENS, CA 90716
213-421-3786

Dealing exclusively in ICOM
communications equipment.

MILE-HI COMMUNICATIONS, INC.
1970 SOUTH NAVAJO

DENVER, CO 80223
303-936-7108

Rocky Mountain’s newest

ham store. Lee Tingle KgLT.

Connecticut

ARCOMM ELECTRONICS
2865 MAIN STREET
BRIDGEPORT, CT 06606
Come on in, Tues. thru Sat.
10:00 - 6:00

SPECTRONICS, INC.

1009 GARFIELD STREET
OAK PARK, IL 60304
312-848-6777

Chicagoland’s Amateur Radio
leader.

Indiana

AUDIOTRONICS INC.

18 ISAAC STREET

NORWALK, CT 06850
203-838-4877

The Northeast’s fastest growing
Ham Dept. dedicated to service.

HOOSIER ELECTRONICS

P. 0. BOX 2001

TERRE HAUTE, IN 47802
812-238-1456

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

COMMUNICATIONS CENTER
705 AMADOR STREET
VALLEJO, CA 94590
707-642-7223

Who else has a Spectrum
Analyzer?

HAM RADIO OUTLET

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

Visit our stores in Van Nuys
and Anaheim.

QUEMENT ELECTRONICS

1000 SO. BASCOM AVENUE

SAN JOSE, CA 95128
408-998-5900

Serving the world’s Radio Amateurs
since 1933.

Florida

AGL ELECTRONICS, INC.
1800-B DREW ST.
CLEARWATER, FL 33515
813-461-HAMS

West Coast's only full service
Amateur Radio Store.

CENTRAL EQUIPMENT CO.

18451 W. DIXIE HIGHWAY
NORTH MIAMI BEACH, FL. 33160
305-932-1818

Specializing in Amateur, CB

& Marine Equipment.

KRYDER ELECTRONICS
GEORGETOWN NORTH
SHOPPING CENTER

2810 MAPLECREST RD.

FORT WAYNE, IN 46815
219-484-4846

We service what we sell. 109 T,
TH, F; 10-5 W, SAT.

lowa

BOB SMITH ELECTRONICS
12 SOUTH 21ST STREET
FT. DODGE, IA 50501
515-576-3886

For an EZ deal.

Kansas

RAY'S AMATEUR RADIO

1590 US HIGHWAY 19 SO.
CLEARWATER, FL 33516
813-535-1416

West coast’'s only dealer:

Drake, lcom, Cushcraft, Hustler.

ASSOCIATED RADIO

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

Amateur Radio’s Top Dealer.
Buy — Sell — Trade.

Qitlny- s Moulpl o bore @) Lot Ko Ry Ticy for- cmmphTe A0ty
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Amateur Radio Dealer

Kentucky

COHOON AMATEUR SUPPLY
HIGHWAY 475

TRENTON, KY 42286
502-886-4535

Yaesu, Ten-Tec, Tempo, Dentron.
Qur service is the BEST,

Maryland

COMM CENTER, INC.

9624 FT. MEADE ROAD

LAUREL PLAZA RT. 198

LAUREL, MD 20810
301-792-0600

New & Used Amateur Equipment.
Wilson, Ten-Tec, R. L. Drake, Tempo

PROFESSIONAL

ELECTRONICS CO., INC.
1710 JOAN AVENUE
BALTIMORE, MD 21234
301-661-2123
A professional place for amateurs.
Service-sales-design.

Massachusetts

TUFTS RADIO ELECTRONICS
209 MYSTIC AVENUE
MEDFORD, MA 02155
617-395-8280

New England’'s friendliest
ham store.

Michigan

RADIO SUPPLY & ENGINEERING
1207 WEST 14 MILE ROAD
CLAWSON, MI 48017
313-435-5660

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

Minnesota

DACOM

3926 BEAU D'RUE DRIVE
EAGAN, MN 55122
612-454-7420

Full Sales & Service

HF thru UHF

MIDCOM ELECTRONICS, INC.
2506 SO. BRENTWOOD BLVD.
ST. LOUIS, MO 63144
314-961-9990

At Midcom you can try before you
buy!

Nebraska

COMMUNICATIONS CENTER, INC.
2226 NORTH 48 ST.

LINCOLN, NE 68504
800-228-4097

Yaesu, Drake, Tempo, Swan,
HyGain - call Toll Free

New Hampshire

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

icom, Dentron & 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 Mexico

ELECTRONIC MODULE
601 N. TURNER
HOBBS, NM 88240
505-397-3012

Yaesu, Kenwood, Swan, Dentron,
Tempo, Atlas, Wilson, Cushcraft

New York

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

ECI is still your best buy.

Missouri

HAM RADIO CENTER, INC.
8340-42 OLIVE BLVD.

ST. LOUIS, MO 63132
800-325-3636

See Our Ads
In This Issue.

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 12010
607-739-0187

Jim Beckett, WA2KTJ, Manager
Bryant Hozempa, WB2LVW, Sales

GRAND CENTRAL RADIO
124 EAST 44 STREET
NEW YORK, NY 10017
212-682-3869

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

HARRISON

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

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

RADIO WORLD

ONEIDA COUNTY AIRPORT
TERMINAL BLDG.

ORISKANY, NY 13424
315-337-2622

New & used ham equipment.

See Warren K2IXN or Joe WB2GJR

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

PORTLAND RADIO SUPPLY CO.
1234 S.W. STARK STREET
PORTLAND, OREGON 97205
503-228-8647

Second location, 1133 S. Riverside
Avenue, Medford, OR 97501.

Pennsylvania

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

New & Used Amateur Radio
sales and service.

“HAM’ BUERGER, INC.

68 N. YORK ROAD
WILLOW GROVE, PA 190390
215-659-5900
Communications specialists.
Sales and service.

HAMTRONICS, DIV. OF
TREVOSE ELECT.

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

Same location for 25 years.
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South Carolina

AMATEUR RADIO ELECTRONICS
100 STATE ST.

WEST COLUMBIA, SC 29169
803-796-7957

Featuring Swan Equipment

Tennessee

GERMANTOWN AMATEUR SUPPLY
3203 SUMMER AVE.

MEMPHIS, TN 38112
800-238-6168

No monkey business, Call

Toll Free.

J-TRON ELECTRONICS
505 MEMORIAL BLVD.
SPRINGFIELD, TN 37172
615-384-3501

Ten-Tec dealer — call or
write for best trade.

Texas

AGL ELECTRONICS

3068 FOREST LANE, SUITE 309
DALLAS, TX 75234
214-241-6414 (within Texas)
Out-of-State, Call our toll-free
number 800-527-7418.

HARDIN ELECTRONICS
5635 E. ROSEDALE

FT. WORTH, TX 76112
817-461-9761

Your Full Line Authorized
Yaesu Dealer.

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.

Washington

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

First in Ham Radio in Washington
Northwest Bird Distributor

Wyoming

DENCO COMMUNICATIONS CENTER
1728 EAST 2nd STREET

CASPER, WY 82601

307-234-9197

Sales, Service to Wyoming

and the Northern Rockies.

The R.L. Drake Company is
pleased to report that the

See the Drake UV-3 Brochure
for complete specifications.

5 BAND OPERATION - | FOR ALL AMATEUR HF
ONLY ONE NEAT SMALL | TRANSMITTERS GUARAN-
ANTENNA. FOR CONG- | TEED FOR 1,000 WATTS
ESTED HOUSING AND ' POWER LIGHT, HNEAT
APARTMENT DWELLERS! WEATHERPROOF

Complete as shown tolal length 102 1L, with D0t of 52 ohm
RGS58U cosx and PL259 connector. Hi-impact molded reso-
nant traps, (wt. 3 oz. 1"x 5" long) You just tune to desired
band for excellent reportsl Excellent for ALL world - wide
recelvers and amateur transmitters, For NOVICE AND ALL
CLASS AMATEURSI NO EXTRA TUNERS OR GADGETS
NEEDED! Eliminates 5 separate antennas with excellent
performance guaranieed Can be used as inverted V. NO
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION!
B0-40-20-15-10 meter bands. Complete .. $3995
40-20-15-10 meter bands. 541t ant $38.95
20-15-10 meter bands. 24-ft. ant $37.95
SEND ONLY $5.00 (cash, ck, mo) and pay postman balance
COD plus postage on arrival or send full price for pp. del
BankAmericard- - - Master Charge - - - Ph 30B8-236-5333
Free info. avallable only trom. WESTERN ELECTRONICS
Dept. AH- 12 Kearney, Nebraska, GEDA4T

Wil 1175

from DRAKE

Drake UV-3
Multi-Band FM Transceiver
covers the new FM Repeater
Sub-Band expansions

R.L. DRAKE COMPANY

540 Richard Street, Miamisburg, Ohio 45342 « Phone (513) 866-2421 » Telex 288-017

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 = 702/382-9470

ALL BAND TRAP ANTENNA !
X — - J — p— >

TONE ENCODER PAD

® DIGITRAN® Keyboard
® Output Level Set Pot
e Crystal Controlled-Digitally
Synthesized Tones
® Strapping for Hi-Low Z Output
@ Internal 5 V. Regulator
Supply Voltage Range 7 to 24 V.
® RFI Suppression
® Velcro and Case Included
® Size 2.80 - 2.00 - 0.60 Inches

... which were just
announced by the
FCC for 2 meter
and 220 MHz
Amateur Bands.

NO RETUNING
NECESSARY

o>

PLANET XP-7 CALLING EARTH

Takes you "'to the exciting frontiers of asstronomy,
with a sense of great adventures to come™

Dinah Moché THE PHYSICS TEACHER

“Lively, human, thought-provoking "
Ron Bracewell IEEE SPECTRUM

“An inspiration to any young scientist’’
Beroard Burke PHYSICS TODAY

A FASCINATING, POPULAR, PERSONAL INSIGHT INTO THE
EXPLORATION OF THE COSMOS BY RADIO AND THE
DISCOVERY OF THE OLDEST SIGNALS IN THE UNIVERSE
(12 BILLION YEARS) COMING FROM THE GREATEST
DISTANCE., LEADING TO THE SEARCH FOR SIGNALS FROM
EXTRATERRESTRIAL CIVILIZATIONS

John
BIG EAR vex
W8JK
228 poges llustroted

Cypnus Quasar Books, Hox 85, Powell, Ohio 43065

$L25 paper, $6.25 hard, postpmid

MODEL TTP-03

$54.95

POSTPAID
IN U.S.A.

TEXAS RESIDENTS
ADD 59 SALES TAX
\ CHECK OR M.O.
SEE UP-COMING AD FOR NEW
! AUTOMATIC UNIT: ATD-70
| 2 NUMBERS, FIELD PROGRAM-
MABLE. $79.95

SATISFACTION
GUARANTEED

CLEN

CLENG ELECTRONICS COMPANY
BOX 12171 DALLAS ,TEXAS 75225
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Y| WESTC

g

ON 558
. . METER PWR
POWER M LIN EAR AMP

ARRL Southeastern
Division

CONVENTION

FLAGLER
DOG TRACK

(37th Ave, at NW. 7th 5t.)

miAmi, FLA.

Jan. 21-22,
1978

FREE PARKING INCLUDING
OVERNIGHT SPACE FOR
COMPLETELY
SELF-CONTAINED RV's

Pre-
Registration

’2.50

FOR SPECIAL HOTEL RATES
AND FURTHER INFORMATION
WRITE:

P.O. BOX 350045
RIVERSIDE STA.
miAMI, FLA. 33135

Wesrcom

2M .15 X 80 L IS SOn morces o).

the new 2 meter VHF
amplifier from Westcom.

e An add-on unit, no internal connections or adjustments required to as-
sociated equipment e Standard Amplifier Models operate FM. Linear
Models operate all modes: SSB, FM, AM, RTTY, CW, etc. ® “Microstrip”
design provides high stability and optimum performance over wide band-
width e Factory adjusted, no tuning required. ® Mobile mounting bracket
included e RF sensing T/R switching, adjustable dropout delay ® Remote
keying capability ® Thermally coupled biasing ®» Reverse Voltage pro-
tected and fused e Conservatively rated with oversized heat sink e Red
LED indicators for monitoring DC and RF e« VSWR protected e Ninety
day material and workmanship warranty

MODEL INPUT NOM NOM PRICE
NO. POWER OUTPUT  CURRENT

(watts) (watts) 13.8 VDC
2M 3X30 1-4 30 4 $7295
2M 3X30L* 1-4 30 4 $82.95
2M 10X40 2-12 40 5 $77.95
2M 15X50L" 5-15 50 6 $94.95
2M 15X80 5-15 80 " $129.95
2M 15X80L" 5-15 80 1" $139.95

*Linear; AM, CW, FM, SSB, RTTY; Size: 4% x 5% x 2%
technical specifications and data subject to change withoul notice

Call your local dealer, or write direct:

WESTCOM

ENGINEERING

1320 Grand Avenue San Marcos,
California 92069 (714) 744-0700




MADISON
SUPER STATION BUYS

NEW OMNI-J 2-meter mobile or

portable antenna. %" thr\‘-ur' H’i[! gain
1 B gain over conventio wave
mobile whip antenna). $29.95; 220-MHz
$27.95. Guaranteed results

PREMAX 4.-foot ground rod plus Clamf
$4.50

MIDLAND 136 dual meter reads SWR
wer, Handles 1 kW from
$21.95
YAESU FT-101EE : Hy-Gain 1BAVT/WB
vertical antenna $649.00
YAESU FT-101EX + Hy-Gain 1BAVT/WB
verfical antenna $5
HY GAIN 1BAVT/WB | 100 feet RGS
coax $100.00
HY GAIN 18V vertical $19.95
Model 214 ?2m Yagi $21.50
Hy.Gain 2BDQ Dipo $39.95

VHF SPECIALS: Kenwood TS700S List. .
$679 Call for quote

KLM: Antennas, Linears, Accessories All
In Stock
FREE balun w/2 meter base antenna.

JANEL PREAMPS: In Stock. Technical
Books (ARRL, Sams, Tab, RCA, T.l., etc.)

HAM X ROTOR (New Model) Turns 28 sq.
ft. of antenna List ., $325 Order Now

Your Price $289
CDE HAM:III $129.00
BIRD 43 WATTMETERS plus slugs in stock.

SWAN METERS: WM 6200 VHF Wattmeter
$49.95; SWR 1A $21.95

TELEX HEADSETS: In Stock
CETRON 5728 $24.95 ea.
ADEL nibbling tool, $6.45; punch $3.50

CABLE 5/32", 6-strand, soft-drawn guy
cable. For mast or larhl l::v.er 3¢ foot.

BELDEN COAX CABLE: 8237 RGB 19¢ ft.
4 RGB foam 23r ft., B-IN-B B-wire rotor

e 14/ ohm kw twinlead
$19/100 ft., 3 ohm kw twinlead
$12/100 ft.,, Amphenol PL-259 59¢, UG175
EGETL 19 PL-258 dbl female $1.00. BNC
ssis mount 6lc ea; MICRO

ize as RG-59, 2 KW PEP

NVLON CORD _JIH"H) ft. + per roll $15.00

BELDEN 14 gauge copper stranded anten-
na wire $5.00/100 ft.

RGS m Xtra-Flex coax, 100°% Braid
cov 23 ft.

22 ge plastic covered ant

lo wire, radials $31.5

KESTER SOLDER 1 Ib, 60/40, .062 $6.50

Leader — Amateur Test Equip. — 10%
off list

Maliory 2 5A/1000PIV epoxy diode 19¢ ea.
.001 MFD 20KV CAP. $1.95

CALL ror quotes on:

YAESU FT301D, FT301, KEN-
WOOD TS520S, TS820S,
TS600A, TR7400A, TR7500A,
FT101E & ETO-ALPHA. ALL
IN SEALED CARTONS. CALL
FOR QUOTES ON ITEMS NOT
LISTED.

CALL FOR FAST QUOTE, OR WRITE AND
INCLUDE TELEPHONE NUMBER. IF WE
HAVE YOUR BARGAIN, WE'LL CALL YOU
PREPAID.

TERMS: All FOB Houston. Prices subject
1 c ms Guaranteed
o prior sale. Send letterhead
list. Texas residents add

postage estimale

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY HOUSTON, TEXAS 77002
713/658-0268 Nites 713/497-5683
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APOLLO PRODUCTS by “Village Twig’

2100X-2
SWR Bridge
Large Meter
Sloping Panel Cabinet - Rubber Feet
1500X-2 Keep in Antenna Line up fo 1 Kilowatt
Rotary Antenna Switch $37.50
Single pole, 3 posihon Antenna Swilch = 900X-2
Low SWR = Use up 10 30 MHz 500 Watt
handling capacity. Sloping Fron! Console Waltmeter
Cab $14.95 Measures RF in 2
wooeL WGTH MEONT DUFTR  SCALEN wi? B ranges 25 and 250
"o | BWMDE)  WEWTED  wison! i walts 52 Ohm input
. R $35.50
L " o 1700X-2 Vertical/Horizontal
I un Antenna Swiltch
450X-S Antenna Swilch > als Allows operator to select any one of 3
- # F " antennas or dummy load. Two Antennas
3-Position Slide Swilch. Law Loss L 5 can be switched in simultanecusly. New
Walnut-grain. Finish Chassis yoa i e Sioping Front Console Cab
Gold Cover o N i $14.95
§7.95 i un .
S ix
e
-
s G i “L e Kit
oy

“TM"" *'Trans-Syslems-

Tuner’' or Homebrew
Enclosure only. Drilled | Machined

e APOLLO PRODUCTS s s

BOX 245 - VAUGHNSVILLE, OHIO 45893 - Phone (419) 646-3495 - Evening Phone (419) 646-3495

package enclosure ' Shadow Box
machined with: 2-50-239, 1 - Pilot
Light, 3-Rocker Swilches, and 2-Knobs

| PAY CASH
for your military surplus.
It you have or know of availability: TT-98
TT-76 Teletypewriter, AM-913 p/o TRC-24, PRM-31
hone me collect

Dave — (213) 760-1000

% adio Amah'ur Lnfu'f s

SiX
COLORS

FOUR
DESIGNS

FOR SAMPLES AND PRICES WRITE TO

Artistic Label Co.

P.O.BOX 1662 ENGLEWOOD. COLO. BO150

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
power handling at the KW plus level!

Kit includes: 1 heavy inductance for 10-15-20
AR 40-B0 meters

1 200 pfd widespaced wariable 6 pvc stand-offs, 4 for condensers

with solantite insulation rated and 2 for inductance

3,000 voits 1 HD switch for band catching 10

1 200 pfd dual section parallel thru 80 meter coverage

1 pkg 12-gauge tinned round wire
2 finger-gri in 2 Cabinet included — Apollo “Sha
i gl A i dow Boxes” M Kit includes sche
matic. Recommend parts layout

1 pvc insulated shaft couplings  |NFO NOTE *377 OHM and **600
a to 4 OHM “Open wire spaced ladder
3 S0-239 coax chassis connectors line" aiwr dialectric

Tunes 52 ohm or 52-300-600°* or *53 x 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"

condenser isolantited

a NEW antenna principle

PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT WeMBH — KgAST — KBVRM

BEAM
THE/; (1o ANTENNA _ ... .

A COMPLETELY NEW ANTENNA

Here is an ultra compact beam antenna which can be tuned to any frequency between 7.0 and 14.5
MHz. Weighing WIB 8 Ibs. this antenna may not outperform a full sized beam but it sure will give
you your share of DX and stateside contacts. Will handle 1 KW over a 100 kHz bandwidth.

* Fully weather proof * Hi-Q, attenuates harmaonics

* Mounts e.‘usuly on TV masting +« Comes assembled & tested KITS 1040 $94.50
* Fipure B patter

LITTLE GIANT MODEL 100X1000-40 $149.50
Add $3 trans

Other models available for 10, 15 & 20 meters

Little Giant Antenna Lahs, Box 245, Vaughnsville, Ohio 45893

Subsidiary "Apollo Products" Village-Twig Co.

419-646-3495

More Details? CHECK — OFF Page 150




UNIVERSAL [

TOWERS

FREE STANDING
ALUMINUM TOWER
10" to 100"
Prices from
$128.00 (30°)

MOST
POPULAR

>

HAM TOWE

EVER MADE!

REQUEST

NEW CATALOG
OF
TOWERS &
ANTENNAS

Communication Specialists
Midwest Ham Headquarters

For Over 38 Years
HAMS! Write For Free Catalog
and Wholesale Prices!
Electronic Distributors, Inc.
Pec Muskegon, MI1 49441

516-726-3196 TELEX:

COLLINS & MORE

Collins 7553B, Ham rcvr 725.00
Collins 312B4, Excell., round. 250.00
Collins KWM-2 transcvr. V.G. $650.00
Collins 3253, Ham Xmtr 95.00
Collins 3051, like new $1750.00
Collins 7583, very good $475.00
Collins 3253, round, late 1195.00
Collins 75S53C, round, .late 1295.00

Collins R388/51J3, vy. gd. $425.
Drake R4C, new, boxed, w/250-500 Hz
filters. $535.00
National HRO500 receiver, exc. $795.00
We stock good, used equipment from Collins,
Drake, Heath and other manufacturers. Hundreds
of test items also available, Call for specific re-
guirements, or write for free catalog.

DAMES COMMUNICATION SYSTEMS
201-998-4256
10 SCHUYLER AVENUE
NORTH ARLINGTON, N. J. 07032

Merry Christmas and Happy New Year

16 -POLE g===s
R—4C SSB!

e early stage selectivity of your

Sherwood Engineering Inc.
Dept. A
1268 South Ogden St.
Denver, Colo. 80210 —
(303) 722-2257

NOW YOU CAN RECEIVE

THE WEAK SIGNALS WITH THE
NEW AMECO PREAMPLIFIER

Model PT-2 is @ continuous tuming 6-160 meler preamp. designed for use with a
transceiver. It contains new sophisticated control circuitry that permits il to be add
ed 1o virtually any transceiver with NO modification. No serious ham can be without
one! Other fealures include “Improves sensitivity and signal-lo-npise ratio
*Boosts signals up to 26 db. *For AM, SSB, or CW *Dual gate FET amp

superior cross-modulation protection. *Simple o install. *Improves immunity 1o
transceiver front-end overload by use of ils vanable gain attenuator. *Provides
master power control for station equipment $69.95
Model PLF-2 is similar 1o the PT-2, except thal it is used for receivers only. Does not have gain control $49.95

Al leading distributors or write to

AMECO EQUIPMENT CO. Div. Ameco Publishing Corp.
275 Hillside Ave., Williston Park, N. Y. 11596

An invitation to join
E€ The

roonaut

Argonaut 509 ’ 3
Tired of push-button — . G o 0 O

QSO0s? Then the excitement
of Argonauting is for you! A challenge?

Of course, The test of an operator? Perhaps. But above all it is the thrill of 1
working the world with five watts.

The club is exclusive but if you enjoy the spirit of conquering distance with i
lower power, you are “in"". There are no dues — just $359.00, the price of an |
Argonaut. Join more than two thousand fellow members with Argo fun. Your
membership awaits you at most ham dealers.

Argonaut 509 $359.00

ACCESSORIES:

3 Model 206 — 100 kHz Crystal
MCIHCAHONS' Calibrator 5 $29.00
Model 208 — CW Filter $29.00

Five bands, 3.5-30 MHz.

; Model 210 — One Ampere
EET 200 OV mames. fupy sola Power Supply. . .. ... .. $30.00
state. Permeability tuning. Model 215P — Ceramic
Instant break-in. Instant band Microphone .. ........ $29.50
change. Built-in SWR bridge. Model KR5-A — Keyer ... $39.50

S-Meter. WWV. Internal speaker.
Direct frequency readoul.
Receiver offset tuning. Five
watts inpul. Aulomatic sideband
selection. Plug-in circuit boards.
Y& uV receiver sensitivity,

12-14 VDC or AC pack power.
Weight 6 pounds. Size HWD:
4%"x 13" x7".

For turther information. write

Tell

TEN-TEC

SEVIERVILLE, TENNESSEE 37862
EXPORT 5715 LINCOLN AVE
CHICAGO, ILLINOIS, 606848

More Details? CHECK —OFF Page 150
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ham_ radig
cumulative iIindex

antennas and
transmission lines

general

Antenna control, automatic azimuth/elevation
for satellite communications

WA3HLT p. 26, Jan 75

Correction p. 58, Dec 75
Antenna dimension (HN)

WASIMY p. 66, Jun 70
Antennas and capture area

KeMIO 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
w5JJ p. 24, May 73
Antenna design, programmable
calculator simplifies (HN)

wW3DVvO p. 70, May 74
Antenna gain (letter)

W3AFM p. 62, May 76
Antenna gain, measuring

K6JYO p. 26, Jul 69
Antenna switching, solid-state

W2EEY p. 30, Nov 68
Antenna wire, low-cost copper (HN)

W2EUQ p. 73, Feb 77
Anti-QRM methods

W3FQJ p. 50, May 71
Bridge for antenna measurements, simpie

W2CTK p. 34, Sep 70
Cubical quad measurements

WA4YM p. 42, Jan 69
Dipole center insutator (HN)

WA1ABP p. 69, May 69
Diversity receiving system

W2EEY p. 12, Dec 71

Dummy load and rf wattmeter, low-power

Ww20LU p. 56, Apr 70
Dummy loads, experimental

W8YFB p. 36, Sep 68
Dummy load, low-power vhf

WBIDNY p. 40, Sep 73
Effective radiated power (HN)

VE7CB p. 72, May 73

Feedpoint impedance characteristics
of practical antennas

w5JJ p. 50, Dec 73
Filters, low-pass, for 10 and 15

W2EEY p. 42, Jan 72
Gain vs antenna height, calculating

WBSIFM p. 54, Nov 73
GDO, new uses for

K2ZSQ p- 48, Dec 68
Gin pole, simple lever for raising masts

WA2ANU p. 72, May 77
Ground screen, alternative to radials

WBZJGP p. 22, May 77
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, beamn antenna

W6FFC p. 64, Apr 71
Hook, line 'n sinker (HN)

WA4NED p. 76, Sep 68
Horizontal or vertical (HN)

w7Iv p. 62, Jun 72

Impedance measurements, nonresonant antenna

W7CSD p. 46, Apr 74
Insulators, homemade antenna (HN)

Ww7ZC p. 70, May 73
Isotropic source and practical antennas

K6FD p. 32, May 70
Lightning protection (C&T)

wWI1DTY 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, Jul 69
Mobile mount, rigid (HN)

VE7ABK p. 69, Jan 73

Power in reflected waves

Woods p. 49, Oct
Reflected power, some reflections on

VE3AAZ p. 44, May
Reflectometers

K1YZwW p. 65, Dec
Rf current probe (HN)

W6HPH p. 76, Oct
Rf power meter, low-level

WSWGF p. 58, Oct
Sampling network, rf — the milli-trap

WeQJIW 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

WAQGPIA p. 22, May
T-R switch

K3KMO p. 61, Apr
Voltage-probe antenna

wWI1DTY p. 20, Oct
high-frequency antennas
All band antenna portable (HN)

W2INS p. 68, Jun
All-band phased-vertical

WA7GXO 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

KE6KA p. 55, Feb
Army loop antenna — revisited

W3FQJ p. 59. Sep

Added notes p. 64, Jan
Beam antenna, improved triangular shaped

W6DL p. 20, May
Beam for ten meters, economical

WIFPF p. 54, Mar
Beverage antenna

W3FQJ p. 67, Dec
Big beam for 10 meters

VEITG p. 32, Mar
Bobtail curtain array

WSYFB p. 81, May
Bobtail curtain array, forty-meter

VEITG p. 58, Jul
Coaxial dipole antenna, analysis of

w2DU p. 46, Aug
Coaxial dipole, mulitiband (HN)

W4BDK p. 71, May
Collinear, six-element, for

W@YBF p. 22, May
Compact antennas for 20 meters

W4ROS p. 38, May
Converted-vee, 80 and 40 meter

W6JKR p. 18, Dec
Corner-fed loop, low frequency

ZL1BN p. 30, Apr

Installation modified p. 41, Feb
Cubical quad antenna design parameters

K60OPZ p. 55, Aug
Cubical-quad antennas, mechanical design of

VE3il p. 44, Oct
Cubical-quad antennas, unusual

wIiDTY 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)

W4ATE p. 66, May
Dipole, all-band tuned

ZS6BT 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

p. 48, Feb

Double bi-square array

W6EFFF p. 32, May
Dual-band antennas, compact

W6ESAL p. 18, Mar

1968-1977

71
70
69

68

73

70
72
73
72
70

71
72

70
70
71
68
77

76
73
76
71
69

76
77

76
75
72
72

69
74

69

71

70

DX antenna, single-element
W6FHM
Performance (letter)

Folded mini-monopole antenna

p. 52, Dec 72
p. 65, Oct 73

W6ESAI p. 32, May 68
Four-band wire antenna
W3FQJ p. 53, Aug 75

Ground-piane antenna: history and development

K2FF p. 26, Jan 77
Ground-plane, multiband (HN)

JAIQIY p. 62, May 71
Groundplane, three-band

LALE!L p. 6. May 72

Correction p. 91, Dec 72

Footnote (leiter) p. 65, Oct 72
High-frequency amateur antennas

W2WLR p. 28, Apr 69
High-frequency diversity antennas

W2WLR p. 28, Oct 69

Horizontal-antenna gain at selected

vertical radiation angles

W7LR p. 54, Feb 76
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)

WIKNI p. 68, May 76
inverted V or delta loop, trow 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 MH

W4AEQ p. 18, Aug 73
Log-periodic antennas, 7-MHz

W4AEO p. 16, May 73

Log-periodic antennas, feed system for
W4AEO p. 30, Oct 74
Log periodic antennas, graphical design
method for
WAAEO
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)
WA4AEOQ p. 74, May 75

Log-periodic beam, 15 and 20 meters

WA4AEO p. 6, May 74
Log periodic feeds (letter)

W4AEO p. 66, May 74
Log-periodic, three-band

WA4AEO p. 28, Sep 72
Longwire antenna, new design

K4EF p. 10, May 77
Long-wire multiband antenna

W3FQJ p. 28, Nov 69
Loop antennas

W40Q p. 18, Dec 76
Loop receiving antenna

W2IMB p. 66, May 75

Correction p. 58, Dec 75
Loop-vagi antennas

VK2ZTB p. 30, May 76
Low-mounted antennas

W3FQJ p. 66, May 73
Mobile antenna, helically wound

ZE6JP p. 40, Dec 72
Mono-loop antenna (HN)

W8BW p. 70, Sep 69
Multiband dipoles for portable use

WG6SAI p. 12, May 70
Phased array, design your own

K1AON p. 78, May 77
Phased array, electrically-controlle

WSTRS p. 52, May 75
Phased vertical array, fine tuning

WAFXE p. 46, May 77
Phased vertical array, four-element

WBHXR p. 24, May 75
Quad antenna, multiband

DJ4VM p. 41, Aug 69
Receiving antennas

K6ZGQ p. 56, May 70
Satellite antenna, simple (HN)

WAEPXY 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
W5RUB

Simple 1-, 2- and 3-band antennas
WIEGQ

Sloping dipoles
W5RUB
Performance (letter)

Small-loop antennas

W4YOT p. 36, May 72
Stub bandswitched antennas

W2EEY p. 50, Juj 69
Suitcase antenna, high-frequency

VKSB8I p. 61, May 73
Tailaring your antenna, how to

KH6HDM p. 34, May 73
Telephone-wire antenna (HN)

K9TBD p. 70, May 76
Three-band ground plane

W6HPH p. 32, Oct 68
Triangle antennas

W3FQJ p. 56, Aug 71
Triangle antennas

wWeKIW 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

w4lys p. 70, Jul 72
Vertical antenna, three-band

WIBQE p. 44, May 74

Vertical antennas, improving performance of
K6FD

Vertical antennas, performance characteristics
W7LR

Vertical beam antenna, 80 meter

VEITG p. 26, May 70
Vertical dipole, gamma-loop-fed

W6SAI p. 19, May 72
Vertical for 80 meters, top-loaded

wame 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
W4VUO

Correction (letter) p. 74, Sep 74
Zepp antenna, extended
w6eQVvi p. 48, Dec 73

ZL special antenna, understanding the

WAGTKT p. 38, May 76
3.5-MHz phased horizontal array

K4JC p. 56, May 77
7-MHz short vertical antenna

WBTYX p. 60, Jun 77
160-meter loop, receiving

K6HTM p. 46, May 74
160-meter vertical, shortened (HN)

wevX p. 72, May 76

160 meters with 40-meter vertical

wa2imMB p- 34, Oct 72

vhf antennas

Antennas for satellite communications, simple
K4GSX

Circularly-polarized ground-plane
antenna for satellite communications
K4GSX

Collinear antenna for two meters, nine-element

W6RJO p. 12, May 72
Collinear antenna (letter)
W6SAI p. 70, Oct 71

Coallinear array far two meters, 4-element
WB6KGF

Collinear antenna, four element 440-MHz
WAGHTP

Collinear, six meter
K4ERQ

Converting low-band mobile antenna to
144-MHz (HN)

K7ARR p. 90, May 77
Corner reflector antenna, 432 MHz

WA2FSQ p. 24, Nov 71
Cubical quad, economy six-meter

W6EDOR p. 50, Apr 69

Feed horn, cylindrical, for parabolic reflectors
WASHUYV
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

p. 16, Dec 72
p. 54, Jul 68

p. 19, Dec 72
p. 76, May 73

p. 54, Dec 74
p. 34, Mar 74

p. 62, Jan 74

p. 24, May 74

p. 28, Dec 74

p. 6, May 71
p. 38, May 73

p. 59, Nov 69

p. 16, May 76

Log-periodic, yagi beam

K6RIL, W6SAI 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

K6HIS p. 52, Nov 69
Mobile antenna, magnet-mount

WI1HCI p. 54, Sep 75
Mobile antenna, six-meter (HN)

WA4PSJ p. 77, Oct 70
Mobile antennas, vhf, comparison of

WAMNW p. 52, May 77
Moonbounce antenna, practical 144-MHz

K6HCP p. 52, May 70
Oscar antenna, mobile (HN)

W60AL p. 67, May 76
Parabolic reflector antennas

VK3ATN p. 12, May 74
Parabolic reflector eiement spacing

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

W6BLZ p. 76, May 68
Vertical antennas, truth about 54-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)

VE3IDDD p. 70, Apr 73
Yagi antennas, how to design

WI1JR p. 22, Aug 77
Yagi, 1296-MHz

W2CQH p. 24, May 72
7-MHz attic antenna (HN)

W2ISL p. 68, May 76
10-GHz dielectric antenna (HN}

WA4WDL . 80, May 75
144-MHz vertical, %-wavelength

K6KLO p. 40, Jul 74
144.MHz antenna, %-wavelength

built from CB mobile whip (HN)

WB4WSU p. 67, Jun 74
144-MHz colinear uses PVC pipe mast (HN)

K8LLZ p. 66, May 76
144.MHz mobile antenna (HN)

W2EUQ p. 80, Mar 77
144-MHz vertical mobile antennas, Y and

54 wavelength, test data on

W2LTJ, W2CQH p. 46, May 76
144-M#z, 5%-wavelength vertical

WIRHN p. 50, Mar 76
144-MHz, %-wavelength, vertical antenna

far mobite

K4LPQ p. 42, May 76
432-MHz high-gain Yagi

KeHCP p. 46, Jan 76

Comments, WZPW p. 63, May 76
432-MHz OSCAR antenna (HN)

WILJAA p. 58, Jul 75
1296-MHz Yagi array

W3AED p. 40, May 75
matching and tuning
Antenna coupler for three-band beams

ZS68T p. 42, May 72
Antenna coupler, six-meter

K1RAK p. 44, Jul 71
Antenna impedance transformer for

receivers (HN)

W6NIF p. 70, Jan 70
Antenna instrumentation, simple, (repair bench)

KaIPV p. 71, Jut 77
Antenna matcher, one-man

w4SD p. 24, Jun 71
Antenna tuner adjustment (HN)

WA4MTH p. 53, Dec 75
Antenna tuner, automatic

WAZAQC p. 36, Nav 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

W3FQ. p. 58, Jan 73

Balun, adjustable for yagi antennas

W6SAL p. 14, May 71
Balun, Simplified (HN)

WAQZKKC p. 73, Oct 69
Baluns, wideband bridge

W6SAI, WAGBAN p. 28, Dec 68
Broadband Antenna Baluns

W6SAI p. 6, Jun 68
Couplers, random-length antenna

W2EEY p. 32, Jan 70
Dummy foads

W4MB p. 40, Mar 76
Feeding and matching techniques for

vhf/uhf antennas

WIJAA p. 54, May 76
Gamma-match capacitor, remotely controlled

K2BT p. 74, May 75
Gamma-matching networks, how to design

wW7ITB p. 46, May 73
Impedance bridge, low-cost RX

W8YFB p. 6, May 73
Impedance-matching baluns, open-wire

W6EMUR p. 46, Nov 73
Impedance-matching systems, designing

W7CSD p. 58, Jul 73
Loads, affect of mismatched transmitter

wsJJ p. 60, Sep 69
Matching, antenna, two-band with stubs

WGEMUR p. 18, Oct 73
Matching system, two.capacitor

WEMUR p. 58, Sep 73
Measuring complex impedance with swr bridge

WB4KSS p. 46, May 75
Mobile transmitter, loading

wW4YB p. 46, May 72
Noise bridge, antenna

WB2EGZ p. 18, Dec 70
Noise bridge, antenna (HN)

KBEEG p. 71, May 74
Noise bridge for impedance measurements

YA1GIM p. 62, Jan 73

Added notes p. 66, May 74; p. 60, Mar 75
Phase meter, ¢f

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

w6DOB p. 40, May 70
Swr bridge readings (HN)

W6FPO p. 63, Aug 73
Swr indicator, aural, for the visually handicapped

K6HTM p. 52, May 76
Swr meter

W6VSV p. 6, Oct 70
Swr meter, improving (HN)

WSNPD p. 68, May 76
Transmatch, five-to-one

W71V p. 54, May 74
Transmission lines, grid dipping (HN)

w20LU 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

W7V 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

waLx p. 34, Mar 75
Cornell-Oubilier rotators (HN)

K6KA p. 82, May 75
Ham-M modifications (HN)

W2TQK p. 72, May 76
Ham-M rotator automatic position control

WB6GNM p. 42, May 77
Keeping your beam, tips for

W6BLZ p. 50, Aug 68
Pipe antenna masts, design data for

W3MR p. 52, Sep 74

Added design nates (letter) p. 75, May 75
Rotator, AR-22, fixing a sticky

WALABP p. 34, Jun 71
Rotator for medium-sized beams

K2BT p. 48, May 76
Rotator, T-45, Improvement (HN)

WAZBVAM 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

WALABP p. 86, Apr 68
Tilt-over tower uses extension ladder

W5TRS p. 71, May 75
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Tower guying (HN)

KIMM p. 98, Nov 77
Tower, homemade tiilt-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
K4AKJ p. 16, Aug 74
Added note p. 56, Jul 75

transmission lines
Antenna-transmission line analog, part 1

W6UYH p. 52, Apr 77
Antenna-transmission line analog, part 2

W6UYH p. 29, May 77
Balun, coaxial

WAQRRDX p. 26, May 77
Coax cable dehumidifier

K4RJ p. 26, Sep 73
Coax connectors, repairing broken (HN)

W@HKF p. 66, Jun 70
Coaxial cable (C&T)

WI1DTY p. 50, Jun 76
Coaxial cable, checking (letter)

W20LU p. 68, May 71
Coaxial cable connectors (HN)

WALABP 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

WS3ISB p. 30, Sep 68
Coaxial connectors can generate rfi

WIDTY p. 48, Jun 76
Coaxial feedthrough panel (HN)

W3URE p. 70, Apr 69

Coaxial-line loss, measuring with reflectometer

W2VC} p. 50, May 72
Coax, Low-cost (HN)
Ké8IJ p. 74, Oct 69

Coaxial transmission lines, underground

WZFCH p. 38, May 70
Impedance transformer, non-synchronous (HN)

W5TRS p. 66, Sep 75

Comments, W3DVO p. 63, May 76
Open-wire feedthrough insulator (RN)

WA4RNL p. 79, May 75
Remote switching multiband antennas

G3LTZ p. 68, May 77
Single feedline for multiple antennas

K2ISP p. 58, May 71
Solenocid rotary switches
W2EEY p. 36, Apr 68

Transmission line calculations,
using your pocket calculator for

W5TRS p. 40, Nov 76
Tuner, receiver (HN)

WA7KRE . 72, Mar 6%
Tuner, wall-to-wall antenna (HN)

W20UX p. 56, Dec 70
Uhf microstrip swr bridge

W4CGC p. 22, Dec 72
VSWR indicator, computing

WBOCYY p. 58, Jan 77

short circuit p. 94, May 77
audio
Audio agc principles and practice

WASSNZ p. 28, Jun 71
Audio amplifier and squelch circuit

W6AJF p. 36, Aug 68
Audia CW filter

W70l p. 54, Nov 71

Audio filter, tunable, for weak-signal
communications

KEHCP p. 28, Nov 75
Audio filters, aligning (HN)

WA4ATE p. 72, Aug 72
Audio filters, inexpensive

WBYFB p. 24, Aug 72
Audio filter mod (HN)

K6HIL p. 60, Jan 72
Audio mixer (HN)

W6EKNE p. 66, Nov 76
Audio module, a complete

K4DHC p. 18, Jun 73
Audio-oscillator module, Cordover

WwWB2GQY p. 44, Mar 71

Correction p. 80, Dec 71
Audio-power integrated circuits

W3FQJ p. 64, Jan 76
Audio transducer (HN)

WA1O0PN p- 59, Jul 75

Binaural CW reception, synthesizer for
WENRW p. 46, Nov 75

Comment p. 77, Feb 77
Compressor, dual channel
W2EEY p. 40, Jul 68
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Distortion and splatter

K5LLI p. 44, Dec 70
Dynamic microphones (C&T)

WIDTY p. 46, Jun 76
Filter for CW, tunable audio

WALJSM p. 34, Aug 70

Filter-frequency translator for cw reception,
integrated audio

W2EEY p. 24, Jun 70
Filter, lowpass audio, simple

OD5CG 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
Gain control IC for audio signal processing

Jung p. 47, Jul 77
Hang agc circuit for ssb and CW

WIERJ p. 50, Sep 72
Headphone cords (HN)

wzoLu p. 62, Nov 75
Headphones, lightweight

K6KA p. 34, Sep 68
Impedance match, microphone (HN)

W5JJ p. 67, Sep 73
Increased flexibility for the MFJ

Enterprises CW filters

K3NEZ p. 58, Dec 76
Intercom, simple (HN)

WA4AYV p. 66, Jul 72
Microphone preamplifier with agc

Bryant p. 28, Nov 71
Microphone, using Shure 401A with
the Drake TR-4 (HN)

G3XOM p. 68, Sep 73
Microphones, muting (HN)

W6IL p. 63, Nov 75
Notch filter, tunable RC

WASLSNZ p. 16, Sep 75

Comment p. 78, Apr 77
Oscillator, audio, IC

W6EGXN p. 50, Feb 73
Oscillator-monitor, solid-state audio

WAL1JSM p. 48, Sep 70
Phone patch

WBGRG p. 20, Jul 71
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb 72
RC active filters using op amps

W41YB p. 54, Oct 76
Receivers, better audio for

K7GCO p. 74, Apr 77
Rf clipper for the Collins S-line

KéJYO p. 18, Aug 71
Rf speech processor, ssb

W2MB p. 18, Sep 73
Speaker-driver module, IC

WA2GCF p. 24, Sep 72
Speech amplifiers, curing distortion

Allen p. 42, Aug 70
Speech clipper, 1C

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

K1YZW p. 22, Feb 71
Speech clipping (letter)

W3EJD p. 72, Jult 72
Speech compressor (HN)

Novotny p. 70, Feb 76
Speech processing

wIDTY p. 60, Jun 68
Speech pracessing, principles of

ZL18N p. 28, Feb 75

Added notes p. 75, May 75; p. 64, Nov 75
Speech pracessing technique, split audio band

wWI1DTY p. 30, Jun 76
Speech processor, audio-frequency

K3PDW p. 48, Aug 77

Short circuit p. 68, Dec 77
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

K4AMOG p. 52, Apr 72
Synthesizer-filter, binaural

W6NRW p. 52, Nov 76
Tape head cleaners (letter)

KAMSG p. 62, May 72
Tape head cleaning (letter)

Buchanan p. 67, Oct 72
Voice-operated gate for carbon microphones

W6GXN 35, Dec 77

commercial equipment

Alliance rotator improvement (HN)
K6JVE p. 68, May 72
Alliance T-45 rotator Improvement (HN)
WAQVAM p. 64, Sep 71

CDR AR-22 rotator, 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 KWM2 transceivers, improved

reliability (HN)

W6SAL p. 81, Jun 77
Collins R390 rf transformers, repairing (HN)

WA2SUT p. 81, Aug 76
Collins receivers, 300-Hz crystal filter for

WI1DTY p. 58, Sep 75
Collins S-line, improved frequency readout for the

WI1GFC p. 53, Jun 76
Collins S-line power supply mod (HN)

W6IL p. 61, Jul 74
Collins S-line receivers, improved selectivity

W6FR p. 36, Jun 76
Collins S-line, reducing warm-up drift

W6VFR p. 46, Jun 75
Collins S-line, rf clipper for

K64YO p. 18, Aug 71

Correction p. 80, Dec 71
Collins S-line spinner knab (HN)

W6VFR p. 69, Apr 72

Collins S-line, syllabic vox system for

WGP p. 29, Oct 77
Collins S-line transceiver mod (HN)

W6VFR p. 71, Nov 72
Collins 32S-series ALC meter improvement (HN)

W6FR p. 100, Nov 77
Collins 32S-3 audio (HN)

K&KA p. 64, Oct 71
Collins 32S-1 CW modification (HN)

wI1DTY p. 82, Dec 69

Correction
Collins 51J PTO restoration

p. 76, Sep 70

WESAI p. 36, Dec 69
Collins 70E12 PTO repair (HN)
W6BIH p. 72, Feb 77

Coilins 70K-2 PTO, correcting mechanical
backlash (HN)

KIWEH p. 58, Feb 75
Collins 75A4 avc mod (letter)

WIKNI p. 63, Sep 75
Collins 75A4 hints (HN)

WEVFR 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

WIDTY 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
Short circuit
Collins 75S frequency synthesizer
W6NBI p. 8, Dec 75
Short circuit p. 85, Oct 76
Collins 75S-series crystal adapter (HN)
K1KXA p. 72, Feb 77
Collins R-388(51)J), inter-band
calibration stability (HN)
W50ZF p. 95, Sep 77
Collins R3S0A, improving the product detector

p. 42, Apr 70
p. 76, Sep 70

W7DI p. 12, Jul 74
Collins R390A modifications
WA2SUT p. 58, Nov 75

Collins R392, improved ssb reception with (HN)
VE3LF p. 88, Jul 77

Comdel speech processor, increasing the
versatility of (HN)

W6SAIL p. 67, Mar 71
Corneil-Dubilier rotators (HN)

K6KA p. 82, May 75
Drake gear, simple tune-up (HN)

W7DIM p. 79, Jan 77
Drake R-4 receiver frequency

synthesizer for

W6ENBI p. 6, Aug 72

Modification (letter) p. 74, Sep 74
Drake R-4C, electronic bandpass tuning in

Horner p. 58, Oct 73
Drake TR-4, using the Shure 401A

microphone with (HN)

G3XOM p. 68, Sep 73
Drake W-4 directional wattmeter

w1DTY p. 86, Mar 68
Elmac chirp and drift (HN)

W50ZF p. 68, Jun 70
EX crystal and oscillator

WB2EGZ p. 60, Apr 68
Galaxy feedback (HN)

WASTFK p- 71, Jan 70

Genave transceivers, S-meter for (HN)
KIOXX p. 80, Mar 77
Hallicrafters HT-37, increased sideband
suppression

W3CM p. 48, Nov 69
Ham-M modification (HN)
W2TQK p. 72, May 76

Ham-M rotatar automatic position control
WB6GNM p. 42, May 77



Hammarlund HQ215, adding 160-meter

coverage
W2GHK p. 32, Jan
Heath CAl, ten-minute timer from (HN)
K8HZ p. 74, Jul

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)

KBAUH p. 63, Sep
Heath HW-16 keying (HN)

W701 p. 57, Dec
Heath HW-16, low-impedance headphones

for (HN)

WNBWJIR p. 88, Jul
Heath HW16, vfo operations for

WB6MZN 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 p. 46, Feb
Heath HW-100 incremental tuning (HN)

K1GUU p. 67, Jun
Heath HW-10Q, 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)

WALIMKP p- 63, Oct
Heath HW-202, adding private-line

WABAWJ p. 53, Jun
Heath HW-202, another look at the fm

channel scanner for

K7PYS p. 68, Mar
Heath HW-202 lamp replacement (HN)

W5UNF p. 83, Sep
Heath IM-11 vtvm, convert to IC voltmeter

K6VCi p. 42, Dec
Heath intrusion alarm (HN)

Rossman p. 81, Jun
Heath S$B-100, using an outboard receiver

with (HN)

K4GMR p. 68, Feb
Heath SB-102 headphone operation (HN)

KIKXA p. 87, Oct
Heath SB102 modifications (HN)

W2CN p. 58, Jun
Heath SB-102 modifications (HN)

W2CNQ p. 79, Mar
Heath SB-102, rf speech processar for

welvi p. 38, lun
Heath SB-102, receiver incremental

tuning for (HN)

K1KXA p- 81, Aug
Heath SB-102, WWV on (HN)

K1KXA p. 78, Jan
Heath SB-200 amplifier, modifying for the

8873 zero-bias triode

weuov p. 32, Jan
Heath SB-200 amplifier, six-meter conversion

KIRAK p. 38, Nov
Heath SB200 CW modification

KeYB p. 99, Nov
Heath SB-300, RTTY with

W2ARZ p. 76, Jul
Heath SB-303, 10-MHz coverage for (HN)

WILJE p. 61, Feb
Heath SB-400 and SB-401, improving alc

response in (HN)

WA9IFDQ p. 71, Jan
Heath SB-610 as RTTY monitor scope (HN)

KIHVW 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
Heathkit SB-series equipment, heterodyne

crystal switching (HN)

K1KXA p. 78, Mar
Heath ten-minute timer

KE6KA p. 75, Dec
Heathkit Sixer, spot switch (HN)

WAGFNR p. 84, Dec
Heathkit, noise limiter for (HN)

W7CKH p. 67, Mar
Heathkit HW202, fm channel scanner for

W7BZ p. 41, Feb
ICOM-22A wiring change (HN)

K1KXA p. 73, Feb

70

75

716
75
74

74

70

74

76
76
74

77

70

75
77
75

76

77

71
71
77
68
74

70
74
73

73

77
71
69
71
75
77

icom IC-230, adding splinter channels (HN)

WA10JX p. 82, Sep
ICs, drilling template for (HN)
WA4WDL, WB4LJM p. 78, Mar

James Research oscillator/manitor

WI1DTY p. 91, Mar
James Research permaflex key

WIDTY p. 73, Dec
Kenwood TS-520 CW filter modification (HN)

w722 p- 21, Nov
Kenwood TS-520, TVI cure for (HN)

W3FUN p. 78, Jan
Knight-kit inverter/charger review

wI10TY p. 64, Apr
Knight-kit two-meter transceiver

wWIDTY 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, Jul

Short circuit p. 64, Mar
Motorola fm receiver mods (HN)

VEARE p. 60, Aug
Motorola P-33 series, improving

WB2AEB p. 34, Feb

Motarola receivers, op-amp relay for
W6GDO p. 16, Jul
Motorola voice commander, improving

WZDKU p. 70, Oct
Motrac Receivers (tetter)

K5ZBA p. 69, Jul
Quement circular slide rule

W2DXH p. 62, Apr

Regency HR transceivers, signal-peaking
indicator and generator for (HN)

WSBHVG p. 68, Jun
Regency HR-2, narrowbanding

WABTMP p. 44, Dec
Regency HR-212, channel scanner far

WAJSJK p. 28, Mar
R-392 receiver mods (HN)

KH6FOX p. 65, Apr
SBE linear implfier tips (HN)

WA6DCW p. 71, Mar

SB301/401, improved sidetone operation
WiwtLz 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

W20UX 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 (Jetter) p. 77, May

Swan 350, receiver incremental tuning (HN)
KIKXA 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

K@QMR p. 16, Apr

Ten-Tec Argonaut, accessory package for
W7BBX p. 26, Apr

Ten-Tec KR-20 keyer, stahbilization 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 signais (HN)

K6KA p. 69, Dec

Units affected (letter) p. 67, Oct
Yaesu FT101 clarifier (letter)

KINUN 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)

w72C p. 70, May

APC trimmer, adding shaft to (HN)
WIETT

Blower-to-chassis adapter (HN)
K6JYO p. 73, Feb

p. 68, Jul’

69
74
75

68
76

72
73

71

69
74
74

71
69
73

71
73

75

68
68
75
73

71

BNC connectors, mounting (HN)

WIKXJ p. 70, Jan
Capacitors, custom, how to make

WBZESV p. 36, Feb
Capacitors, oail-filled (HN)

w20LU p. 66, Dec
Center insulator, dipole

WALABP p. 69, May

Circuit boards with terminal inserts (HN)

W3KBM p. 61, Nov
Coaxial cable connectors (HN)
WALABP p. 71, Mar

Coax connectors, repairing braken (HN)

WZHKF p. 66, Jun
Coax relay coils, another use (HN)

K@vQy p. 72, Aug
Coils, self-supporting

Anderson p. 42, Jul
Cold galvanizing compound (HN)

WSUNF p. 70, Sep
Color coding parts (HN)

WAT7BPO p. 58, Feb
Component marking (HN)

WI1JE p. 66, Nov
Deburring holes (HN)

W2DXH p. 75, Jul
Drill guide (HN)

W5BVF p. 68, Oct
Drilling aluminum (HN)

welL p. 67, Sep
Enclosures, homebrew custom

wayuu p. 50, Jul
Etch tank (HN)

W3HUC p. 79, Jan
Exploding diades (HN)

VE3FEZ p. 57, Dec
Ferrite beads

WwW5J)3 p. 48, Oct
Files, cleaning (HN)

Walton p. 66, Jun
Ferrite beads, how to use

K10RV p. 34, Mar
Filter chokes, unmarked

WIKMF p. 60, Nov
Grommet shock mount (HN)

VE3BUE p. 77, Oct
Grounding (HN)

WIKXJ p. 67, Jun
Heat sinks, homemade (HN)

WAQWOZ p. 69, Sep
Homebrew art

WOPEM p. 56, Jun
Hot etching (HN)

KBEKG p. 66, Jan
Hot wire stripper (HN)

WBDWT p. 67, Nov
IC holders (HN)

W3HUC p. 80, Aug
IC lead former (HN)

WS5ICV p. 67, Jan
Indicator circuit, LED

WB6AFT p. 60, Apr
Inductance, toroidal coil (HN)

W3WLX p. 26, Sep
Inductors, graphical aid for winding

W7POG p. 41, Apr

Industrial carteidge fuses, using (HN)
VE3BUE p. 76, Sep
Magnetic fields and the 7360 (HN)
W70I p. 66, Sep
Metric conversions for screw and wire sizes

wIiOoTY p. 67, Sep
Miniature sockets (HN)

Lawyer p. 84, Dec
Minibox, cutting down to size (HN)

w20ouXx p. 57, Mar
Mabile instailation, putting together

W@FCH p. 36, Aug
Mobile mount bracket (HN)

WANJF p. 70, Feb
Modular converter, 144-MHz

weuov p. 64, Oct
Neutralizing tip (HN)

ZE6JP p. 69, Dec
Noisy fans (HN)

W8BIUF p. 70, Nov

Correction (letter) p. 67, Oct
Nuvistor heat sinks (HN)

WABKKC p. 57, Dec
Parasitic suppressor (HN)

WASIMY p. 80, Apr
Printed-circuit boards, cleaning (HN)

5BVF p. 66, Mar

Printed-circuit boards, how ta clean

K2PMA p. 56, Sep
Printed-circuit boards, how to make

K4EEU p. 58, Apr
Printed-circuit boards, low-cost

W6CMQ p. 44, Aug
Printed-circuit boards, low-cost

WSBYFB 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

71

n

72
73

73
70
71
76
73
71
75

7
70
74
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Printed-circuit tool (HN)

W2GZ p. 74, May
Printed circuits without printing

W4ZG p. 62, Nov
Professional look, for that

VE3GFN p. 74, Mar
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)

wsCL p. 69, Jan
Screwdriver, adjustment (HN)

WAZKGS p. 66, Jan
Silver plating (letters)

WAQAGD p. 94, Nov
Silver plating for the amateur

W4KAE p. 62, Dec
Silver plating made easy

WASHUV p. 42, Feb
Small 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

WA4MTH 15, May

Thumbwheel switch modification (HN)

VE3DGX p. 56, Mar
Titt your rig (HN)

WAANED p. 58, Jun
Toroids, plug-in (HN)

K8EEG p. 60, Jan
Transfer letters (HN)

WA2TGL p. 78, Oct
Transformers, repairing

WENIF 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)

WI1DTY p. 69, May
Vectorbord tool (HN)

WALKWJ p. 70, Apr
Volume controls, noisy, temporary fix (HN)

WoJuvV p. 62, Aug
Watercooling the 2C39

K6MYC p. 30, Jun
Wiring and grounding

WIEZT p. 44, Jun
Workbench, electronic

WI1EZT 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

WBGXN 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 . 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

WINLB p. 54, Jul
How to be DX

W4NXD p. 58, Aug
Nostalgia with a vengeance

W6HDM p. 28, Apr
Photographic illustrations

WA4LGNW p. 72, Dec
QSL return, statistics on

WB6IUH p. 50, Dec
Reminisces of ald-time radio

K4NW p. 40, Apr
Secret society, the

WANXD p. 82, May
Ten commandments for technicians

p. 58, Oct
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75
71
75
68
70
68
68
71

73

68
72
69
68
71
68
76

Use your old magazines

Foster p. 52, Jan
What is it?

WA1ABP p. 84, May
Wireless Point Loma

W6BLZ p. 54, Apr
1929-1941, the Golden years of amateur radio

WGESAI p. 34, Apr

1979 world administrative radio conference

W6APW p. 48, feb

fm and repeaters

Amateur vhi 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 twa-meter fm

WA3INFW p. 30, May
Antenna, two-meter fm (HN)

WB6KYE p. 64, May
Antenna, %;-wavelength, two-meter

K6KLO p. 40, Jul
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

WBGRG p. 22, Mar
Autopatch system for vhf fm repeaters

WB8GRG p- 32, Jul
Base station, two-meter fm

wauITQ p. 22, Aug
Carrier-operated relay

K@PHF, WAQUZO p. 58, Nov
Carrier-operated relay and call manitor

VE4RE p. 22, Jun
Cavity filter, 144-MHz

WISNN p. 22, Dec
Channel scanner

W2FPP p. 29, Aug
Channels, three from two (HN)

VEJABK p. 68, Jun
Charger, fet-controlled for nicad batteries

WABJYK p. 46, Aug
Collinear antenna for two meters, nine-

element

W6ERJO p. 12, May
Collinear array for two meters, 4-element

WB6KGF p. 6, May
Continuous tuning for fm converters (HN)

WIDHZ p. 54, Dec
Control head, customizing

VE7ABK p. 28, Apr
Converting low-band mobile antenna

to 144 MHz (HN)

K7ARR p. 90, May
Decoder, control function

WA9FTH p. 66, Mar
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 58, Dec
Digital touch-tone encoder for vhf 1m

W7FBB p. 28, Apr
Discriminator, quartz crystal

WABIYK p. 67, Oct
Distortion in fm systems

W5J4J p. 26, Aug
Encoder, combined digital and burst

K8AUH p. 48, Aug
European vhf-fm repeaters

SM4AGL p. 80, Sep
Filter, 455-kHz for fm

WAGIYK 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

WESAI 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

WA4JAZ p. 40, Jan

Short circuit p. 72, Apr
Frequency synthesizer, inexpensive

ali-channel, for two-meter fm

W@O0A p. 50, Aug

Correction (letter) p. 65, Jun
Frequency-synthesizer, one-crystal

for two-meter fm

WgZMV p- 30, Sep
Frequency synthesizer, for two-meter fm

WB4FPK p. 34, Jul
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Frequency synthesizer sidebands,
filter reduces (HN)
K1PCT p. 80, Jun
Heath HD-1928 Micoder for low-impedance
aperation (HN)

Johnson p. 95, Dec
1C-230 modification (HN)

WS8PEY p. 80, Mar
identifier, programmable repeater

W6AYZ p. 18, Apr

Short circuit p. 76, Jul
I-f system, multimode

WA2IKL p. 39, Sep
Indicator, sensitive rf

WB9IDNI 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

WISNN p. 46, Jun

Magnet mount antenna, portable (HN)

WwWB2YYU p. 67, May
Mobile antenna, magnet-mount
WIHCI p- 54, Sep

Mobile antennas, vhf, comparison of
WAMNW p. 52, May
Mobile operation with the Touch-Tone pad

WoLPQ 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
Monitar receivers, two-meter fm

WB5EMI p. 34, Apr
Motorala channel elements

WB4NEX 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

WgDKU p. 70, Oct
Motrac Receivers (letter)

K5ZBA p. 69, Jul
Multimode transceivers, fm-ing on uhf (HN)

W6SA! p. 98, Nov

Narrow-band fm system, using ICs in

WEAIJF p. 30, Oct
Phase-locked loop, tunable, 28 and

50 MHz

WIKNI 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

WIDTY p. 67, Jan
Power supply, regulated ac for mobile

fm equipment

WASTMP p. 28, Jun
Preamplifier, two-meter

WA2GCF p. 25, Mar
Preamplifier, two meter

wsBgsB p- 36, Jun
Private call system for vhf fm

WAGETTY p. 62, Sep
Private-line, adding to Heath HW-202

WABAWJ p. 53, Jun
Push-to-talk for Styleline telephones

WI1DRP p. 18, Dec
Receiver alignment techniques, vhf fm

K41PV 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 . 72, Apr
Receiver isolation, fm repeater (HN)

W1DTY p. 54, Dec
Receiver, modular fm communications

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
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Relay, operational-amplifier, for

Motorola receivers

wW6GDO p. 16, Jul
Remate base, an alternative to repeaters

WA6LBYV, WAGFVC p. 32, Apr
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 kerchunk eliminator

WB6GTM p. 70, Oct

Repeater linking, carrier-operated relay for

K@PHF p. 57, Jul
Repeater problems
VE7ABK p. 38, Mar

Repeater, receiving system degradation

K5ZBA p. 36, May
Repeater transmitter, improving

W6GDO p. 24, Oct
Repeater shack temperature, remote checking

ZL2AMY p. 84, Sep
Repeaters, single-frequency fm

W2FPP p. 40, Nov
Reset timer, automatic

W5ZHV p. 54, Oct
Satellite receivers for repeaters

WA4YAK p. 64, Oct
Scanner, twa-channel, far repeater monitoring

W8GRG p. 48, Oct
Scanner, vhf receiver

K2LZG p. 22, feb
Scanning receiver, improved

for vhf tm

WA2GCF p. 26, Nov

Scanning receiver madifications, vhf fm

WASWOU p. 60, Feb
Scanning receivers for two-meter fm

K41PV 28, Aug
Sequential encoder, mobile fm

w3nu p. 34, Sep
Sequential switching for Touch-Tone

repeater control

WBGRG p. 22, Jum
Single-frequency conversion, vhf/uhf

W3FQJ p. 62, Apr
Single-sideband fm, introduction to

W3EJD p- 10, Jan
S-meter, audible, for repeaters

ZL2AMY 49, Mar
S-meter for Clegg 278 (HN)

WA2YUD p. 61, Nov
Squelch-audio amplifier for

fm receivers

WB4WSU 68, Sep
Squelch circuit, another (HN)

WB4WSU p. 78, Oct
Squelch circuits for transistor radios

WB4WSU p. 36, Dec
Synthesized channel scanning

WAQZUZO p. 68, Mar
Synthesized two-meter fm transceiver

WICMR, K1WJZ p. 10, Jan

Letter, W5GQV p. 78, Sep
Telephone controller, automatic

for your repeater

K@PHF, WA@UZO p. 44, Nov
Telephone controller for remote repeater

operation

K@PHF, WAQUZO p. 50, Jan

Precautions (letters) p. 79, Apr
Test set for Motorola radios

K@BKD p- 12, Nov

Short circuit p. 58, Dec

Added note (letter) p. 64, Jun
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Time-out warning indicator for fm repeater users

K3NEZ p. 62, Jun
Timer, simple (HN)

W3CIX p. 58, Mar
Tone-burst generator (HN)

K4COF p. 58, Mar
Tone-burst generator for repeater accessing

WASKPG p. 68, Sep
Tone-burst keyer for fm repeaters

WBGRG p. 36, Jan

Tone encoder and secondary frequency
oscillator (HN)

K8AUH p. 66, Jun
Tone encoder, universal for vhf fm

W6FUB p. 17, Jul

Correction p. 58, Dec
Tone generator, IC

Ahrens p. 70, Feb
Touch-tone circuit, mobile

K7QWR p. 50, Mar
Touch-tone decoder, multi-function

K@PHF, WAQUZO p. 14, Oct
Touch-tane decoder, three-digit

W6AYZ p. 37, Dec

Circuit board for p. 62, Sep
Touch-Tane encader

W3HB p. 41, Aug
Touch-tone, hand-held

K7YAM p. 44, Sep

Touch-tone handset, converting slim-tine
K2YAH p. 23, Jun

76
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Transceiver for two-meter fm, compact

W6AOI p. 36, Jan
Transmitter for two meters, phase-modulated

W6AIF p. 18, Feb
Transmitter, two-meter fm

WISEK p. 6, Apr
Tunable receiver modification

for vhf fm

WB6VKY p. 40, Oct
Twa-meter synthesizer, direct cutput

WB2CPA p. 10, Aug

Short circuit p. 68, Dec
Up/down repeater-mode circuit for

two-meter synthesizers, 600 kHz

WB4PHO p. 40, Jan

Short circuit p. 94, May

Vertical antennas, truth about %-wavelength
K@DOK p. 48, May
Added note (letter) p. 54, Jan

Weather monitor receiver, retune to
two-meter fm (HN)

W3WTO p. 56, lan
Whip, 5/8-wave, 144 MHz (HN)

VE3DDD p. 70, Apr
144-MHz digital synthesizers, readout display

WB4TZE p. 47, Jul

144-MHz fm exciter, high performance

WA2GCF p. 10, Aug
144-MHz mobile antenna (HN)
W2EUQ p. 80, Mar

144-MH2z vertical mobile antennas, !4 and
5s wavelength, test data on
W2LTJ, W2CQH p. 46, May
144-MHz, %-wavetength vertical antenna
WIRHN p. 50, Mar
144-MHz, %-wavelength, vertical antenna
for mobile

K4LPQ p. 42, May
220 MHz frequency synthesizer
W6GXN p. 8, Dec

450-MHz preamplifier and converter
WA2GCF p. 40, Jul

integrated circuits

Amateur uses of the MC1530 IC

W2EEY p. 42, May
Amplifiers, broadband IC

W6GXN p. 36, Jun
Applications, potpourri of IC

WI1DTY, Thorpe p. 8. May
Audio-power ICs

W3FQJ p. 64, Jan
Balanced modulator, an integrated-circuit

K7QWR p. 6, Sep
Cmos logic circuits

W3FQJ p. 50, Jun
Counter gating sources

K6KA p. 48, Nov
Counter reset generator (HN)

W3KBM p. 68, Jan
C3L logic circuit

WIDTY p. 4, Mar
Digital counters (letter)

WI1GGN p. 76, May
Digital ICs, part |

W3FQJ p. 41, Mar
Digital ICs, part 11

W3FQJ p. 58, Apr

Carrection p. 66, Nov
Digital mixers

WBSIFM p. 42, Dec
Digital multivibrators

W3FQJ p. 42, Jun
Digital oscillators and dividers

W3FQJ p. 62, Aug
Digital readout station accessory, part |

KEKA p. 6, Feb
Digital station accessory, part Il

p. 50, Mar

Digital station accessory, part Il

K6KA p. 36, Apr
Divide-by-n counters, high-speed

w1lo0p p. 36, Mar
Electronic counter dials, IC

KEKA p. 44, Sep
Electronic keyer, cosmos IC

WB2DFA p. 6, Jun

Short circuit p. 62, Cec
Emitter-coupled logic

W3FQJ p. 62, Sep
Flip-flops

W3FQJ p. 60, Jul
Flop-flip, using (HN)

W3KBM p. 60, Feb
Function generator, IC

wWI1DTY p. 40, Aug
Functian generator, |C

K4DHC p. 22, Jun
Gain control 1C for audio signai processing

Jung p. 47, Jul
1C power (HN)

W3KBM p. 68, Apr
IC-reguiated power supply for ICs

W6GXN p. 28, Mar
iC tester, TTL

WA4LCO p. 66, Aug
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Integrated circuits, part |

W3FQJ p. 40, Jun
Integrated circuits, part I

W3FQJ p. 58, Jul
integrated circuits, part Ul

W3FQJ p. 50, Aug
I12L fogic circuits

WIDTY p. 4, Nov
Logic families, IC

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 ID

K6KA p. 25, Apr
Modular modulos

WIOSEK 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

WSBAA p. 32, Nov
Op amp (741) circuit design

WABSNZ p. 26, Apr
Operational amplifiers

WB2EGZ p. 6. Nov
Phase-locked loaps, 1C

W3FQJ p. 54, Sep
Phase-lacked loops, IC, experiments with

W3FQJ p. 58, Oct

Plessey SL600-series ICs, how to use

G8FNT p. 26, Feb
Removing ICs (HN)

WGENIF p. 71, Aug
Seven-segment readouts, multiplexed

W5NPD p. 37, Jul
Ssb detector, IC (HN)

K40DS p. 67, Dec

Correction (letter) p. 72, Apr
Ssb equipment, using TTL ICs in

G4ADJ p. 18, Nov
Surplus ICs (HN)

W4AYV p. 68, Jui
Sync generator, IC, for ATV

WaKGI p. 34, Jul
Transceiver, 3-MHz ssb, IC

G3ZvC p. 34, Aug

Circuit change (letter) p. 62, Sep
TTL sub-series ICs, how to select

WAL1SNG p. 26, Dec
U/ART, how it works

Titus p. 58, Feb
Using ICs in a nbfm system

W6AJF p. 30, Oct
Using ICs with single-polarity

power supplies

WZ2EEY p. 35, Sep
Using integrated circuits (HN)

WIKXJ p. 69, May
Voltage regulators

W6GXN p. 31, Mar
Voltage regulators, IC

W7FLC p. 22, Oct
Voltage-regulatar ICs, adjustable

WBOKEY p. 36, Aug
Voltage-regulator ICs, three-terminal

WB5EM] p. 26, Dec

Added note (letter) p. 73, Sep
Vtvm, convert to an IC voitmeter

K6eVCi p. 42, Dec

keying and control
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Accu-Mill, keyboard interface for the Accu-Keyer

WNOOVY 26, Sep
ASCIll-to-Morse code translator

Morley, Scharon p. 41, Dec
Automatic beeper for station control

WABURN p. 38, Sep
Break-in circuit, CW

W8SYK . 40, Jan
Break-in control system, IC (HN)

WOZTK p. 68, Sep
Bug, solid-state

K2FV p. 50, Jun
Carrier-operated relay

K@PHF, WAQUZO p. 58, Nov
Cmos keying circuits (HN)

WB2DFA p. 57, Jan
Contest keyer (HN)

K2UBC p. 79, Apr
Contest keyer, programmable

W78BX p. 10, Apr
CW reception, enhancing through a

simulated-stereo technique

WAIMKP p. 61, Oct
CW regenerator for interference-free

communications

Leward, WBZEAX p. 54, Apr
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CW sidetone (C&T)

WIDTY p. 51, Jun
Differential keying circuit

W4I1YB p. 60, Aug
Electronic hand keyer

KSTCK p. 36, Jun
Electronic keyer, cosmos IC

WB2DFA p. 6, Jun

Short circuit p. 62, Dec
Electronic keyer, IC

VE7BFK p. 32, Nov
Electronic keyer notes (HN)

ZL1BN p. 74, Dec
Electronic keyer package, compact

WA4ATE p. 50, Nov
Electronic keyer with random-access memory

WB9FHC p. 6, Oct

Corrections (letter) p. 58, Dec

p. 57, Jun

Improvements (letter) p. 76, Feb

Increased flexibility (HN) p. 62, Mar
Electronic keyer, 8043 IC

W6GXN p. 8, Apr
Electronic keyers, simple IC

WASTRS p. 38, Mar
Grid-block keying, simple (HN)

WA4DHU p. 78, Apr
Improving transmitter keying

KEKA p. 44, Jun
Key and vox clicks (HN)

K6KA p. 74, Aug
Keyboard electronic keyer, the code miit

W6CAB p. 38, Nov
Keying, paddle, Siamese

WASKPG p. 45, Jan
Keyer modification (HN)

WIKNI p. 80, Aug

Comments p. 94, Nov
Keyer mods, micro-TO

DJIRP p. 68, Jul
Keyer paddle, portable

WASKPG p. 52, Feb
Keying the Heath HG-10B vfo (HN)

K4BRR p. 67, Sep
Latch circuit, dc

WZLPQ p. 42, Aug

Correction p. 58, Dec
Memo-key

WA7SCB p. 58, Jun
Memory accessory, programmable

for electronic keyers

WAQLUD p. 24, Aug
Mini-paddle

K6RIL p. 46, Feb
Morse generator, keyboard

wW7CUU p. 36, Apr
Morse sounder, radio controlled (HN)

K6QEQ p. 66, Oct
Oscillators, electronic keyer

WAGJNJ p. 44, Jun
Paddle, electronic keyer (HN)

KL7EVD p. 68, Sep
Paddle, homebrew keyer

W3NK p. 43, May

Push-to-talk for Styleline telephones

WI1DRP p. 18, Dec
RAM keyer update

K3NEZ p. 60, Jan
Relay activator (HN)

K6KA p. 62, Sep
Relays, surplus (HN)

w20LU p.- 70, Jul
Relay, transistor repiaces (HN)

W3NK p. 72, Jan
Relays, undervoitage (HN)

wW20LU p. 64, Mar
Remote keying your transmitter (HN)

WA3HOU p. 74, Oct
Reset timer, automatic

W5ZHV p. 54, Oct
Sequential switching (HN)

W50SF p. 63, Oct
Solenoid rotary switches

W2EEY p. 36, Apr
Station control center

W70E p. 26, Apr

Step-start circuit, high-voltage (HN)

W6EVFR p. 64, Sep
Suppression networks, arc (HN)
WASEKA p. 70, Jul

Time base, calibrated electronic keyer

wW1PLJ p. 39, Aug
Timer, ten-minute (HN)

DJSRP p. 66, Nov
Transistor switching for

electronic keyers (HN)

Ww3QBO p. 66, Jun
Transmit/receive switch PIN dicde

WIKHC p. 10, May
Transmitter switching, solid-state

W2EEY p. 44, Jun
Typewriter-type electronic keys,

further automation for

W6PRO p. 26, Mar
Vox and mox systems for ssb

Belt p. 24, Oct
Vox, IC

W2EEY p. 50, Mar
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Vox keying (HN)
VE7IG

p. 83, Dec

Vox, versatile
WOKIT p. 50, Jul
Short circuit p. 96, Dec

measurements and
test equipment

Absorption measurements, using your
signal generator for

wW20UX p. 79, Oct
Ac current monitor (letter)

WBSMAP p. 61, Mar
Ac power-line monitor

W20LU p. 46, Aug
AFSK generator, crystal-controlled

K7BVT p. 13, Jul
AFSK generator, phase-locked loop

K7ZOF p. 27, Mar
Amateur frequency measurements

KEKA p. 53, Oct
A-m modulation monitor, vhf (HN)

K7UNL p. 67, Jul
Antenna gain, measuring

K6JYO p. 26, Jul
Antenna matcher

wW4sD p. 24, Jun
Antenna and transmission line

measurement techniques

w40Q p. 36, May
Base step generator

WB4YDZ p. 44, Jul
Beta master, the

K8ERV p. 18, Aug
Bridge for antenna measurements, simple

W2CTK p. 34, Sep
Bridge, naise, for impedance measurements

YAIGJM 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
Calibratars 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

WEMUR 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

webnJz p. 14, Oct
Coaxial cable, checking (letter)

w20LU p. 68, May
Coaxial-line loss, measuring with a

reflectometer

wavCl p. 50, May

Continuity bleeper for circuit tracing

G3SBA p. 67, Jul
Converter, mosfet, for receiver

instrumentation

WAIZMT p. 62, Jan
Counter, compact frequency

K4EEU p. 16, Jul

Short circuit p. 72, Dec
Counter, digital frequency

K4EEU p. 8, Dec
Counter gating sources

KEKA p. 48, Nov
Counter readouts, switching (HN)

K6KA p. 66, Jun
Counter reset generator (HN)

W3KBM p. 68, Jan

Counters: a solution to the readout problem

WAZGOZ p. 66, Jan
CRT intensifier for RTTY

KAVFA p. 18, Jul
Crystal checker

W6GXN p. 46, Feb
Crystal test oscillator and signal

generator

K4EEU p. 46, Mar

Crystal-controlled frequency markers (HN)

WA4WDK p. 64, Sep
Cubical quad measurements

W4YM p. 42, Jan
Curve master, the

KBERV p. 40, Mar

Decade standards, economical (HN)

W4ATE p. 66, Jun
Digital counters (letter)
WIGGN p- 76, May

Digital readout station accessory, part |
K6KA p. 6, Feb
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Digital station accessory, part Il

p. 50, Mar
Digital station accessory, part Il
KE6KA p. 36, Apr
Diode tester
weDOB p. 46, Jan
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

WB9DNI p. 40, Sep
Dummy loads

W4MB p. 40, Mar
Dummy loads, experimental

WEYFB p. 36, Sep
Dynamic transistor tester (HN)

VETABK p. 65, Oct
Electrolytic capacitors, measurement of (HN)

W2ZNA p. 70, Feb

Fm deviation measurement (letter)

K5ZBA p. 68, May
Fm deviation measurements

W3FQ) p. 52, Feb
Fm frequency meter, two-meter

WA4JAZ p. 40, Jan

Short circuit p. 72, Apr

Frequencies, counted (HN)
KEKA p. 62, Aug
Frequency calibrator, general coverage
w5sUQs p. 28, Dec
Frequency calibrator, how to design

W3AEX p. 54, Jul
Frequency counter, CMOS

W20KO p. 22, Feb

Short circuit p. 94, May

Frequency counter, how to improve the
accuracy of
WIRF
Frequency counter, 50 MHz, 6 digit
WB2DFA p. 18, Jan
Comment p. 79, Apr
Frequency-marker standard using cmos
wdlys p. 44, Aug
Frequency measurement of received
signals
W4AAD
Frequency measurement, vhf, with
hf receiver and scaler (HN)

p. 26, Oct

p. 38, Oct

w3LB p. 90, May
Frequency meter, crystal controlled (HN)

WS5JSN p. 71, Sep
Frequency scaler, divide-by-ten

K4EEU p. 26, Aug

Short circuit p. 72, Apr
Frequency scaler, divide-by-ten

6PBC p. 41, Sep

Correction p. 90, Dec

Added comments (letter) p. 64, Nov

Pre-scaler, improvements for

6PBC p. 30, Oct

Frequency scaler, uhf (11C90)

WBSKEY p. 50, Dec
Frequency scaler, 500-MHz

W6EURH p. 32, Jun
Frequency scalers, 1200-MHz

WBIKEY p. 38, Feb
Frequency-shift meter, RTTY

VK3ZNV p. 33, Jun
Frequency standard (HN)

WA7HK p. 69, Sep
Frequency standard, universal

K4EEU p. 40, Feb

Short circuit p. 72, May
Frequency synthesizer, high-frequency

KZBLA p. 16, Oct
Function generator, IC

WIDTY p. 40, Aug
Function generator, IC

K4DHC p. 22, Jun
Function/units indicator using LED displays

K@FOP p. 58, Mar
Gate-dip meter

W3WLX p. 42, 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
Harmonic generator (HN)

W5GDQ p. 76, Oct
I-f alignment generator 455-kHz

WASSNZ p. 50, Feb
I-f sween generator

K4DHC p. 10, Sep
Impedance bridge (HN)

W6EKZK p. 67, Feb
impedance bridge, low-cost RX

WBYFB p. 6, May
Impedance bridge, simple

WASQJP p. 40, Apr
Impedance, measuring with swr bridge

WB4KSS p. 46, May
Impulse generator, pulse-snap. diode

Siegal, Turner p. 29, Oct
Instrumentation and the ham

VE3GFN p. 28, Jul

76
68
71
71
71
72

71
71

74
71

74
74

72

71



Intermodulation-distortion measurements
on ssb transmitters

W6VFR p. 34, Sep 74
L, C, R bridge, universal

W6AOH p. 54, Apr 76
Linearity meter for ssb amplifiers

W4MB p. 40, Jun 76
Line-voltage monitor (HN)

WABVFK p. 66, Jan 74

Current monitor mod (letter) p. 61, Mar 75
Logic monitor (HN)

WASSAF p. 70, Apr 72

Correction p. 91, Dec 72
Logic test probe

VE6RF p. 53, Dec 73
Logic test probe (HN)

Rossman p. 56, Feb 73

Short circuit p. 58, Dec 73
Makeshift test equipment (HN)

WT7FS p. 77, Sep 68
Meter amplifier, electronic

WASHUV p. 38, Dec 76
Meter interface, high-impedance

tavghlin p. 20, Jan 74
Meters, testing unknown (HN)

WIONC p. 66, Jan 71
Microwave marker generatar, 3cm band (HN)

WA4WDL p. 69, Jun 76
Milliammeters, how to use

W4PS) p. 48, Sep 75
Mini-spotter frequency checker

W70E p. 48, May 68
Monitorscope, miniature

WA3FIY p. 34, Mar 69
Monitorscope, RTTY

W3CIX p. 36, Aug 72
Multi-box (HN)

W3KBM p. 68, Jul €9
Multitester (HN)

WIDTY p. 63, May 71
Noise bridge, antenna (HN)

KBEEG p. 71, May 74
Noise-figure measurements for vhf

WB6NMT p. 36, Jun 72
Noise figure, vhf, estimating

WAIHUV p. 42, Jun 75
Noise generator, 1296-MHz

w3Bsv p. 46, Aug 73
Noise generators, using (HN)

K2ZsQ 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
Oscillatar, two-tone, for ssb testing

W6GXN p. 11, Apr 72
Oscilloscope calibrator (HN)

K4EEU p. 69, Jul 69
Oscilloscope, putting it to work

Alten p. 64, Sep 69
Oscilloscope, troubleshooting amateur

gear with

Allen p. 52, Aug 69
Oscilloscope voltage calibrator

W6PBC p. 54, Aug 72
Panoramic reception, simple

W2EEY p. 14, Oct 68
Peak envelope power, how to meastre

W5JJ p. 32, Nov 74
Phase meter, rf

VE2AYU, Korth p. 28, Apr 73
Power meter, rf

KBEEG p. 26, Oct 73
Power meter, rf, how to use (repair bench)

W6ENBI p. 44, Apr 77
Precision capacitor

W4BRS p. 61, Mar 68
Pre-scaler, vhf (HN)

W6eMGI p. 57, Feb 73
Prescaler, vhf, for digital frequency counters

K4GOK p. 32, Feb 76
Probe, sensitive rf (HN)

w5J)J p. 61, Dec 74
Q measurement

G3SBA p. 49, Jan 77
Radio Shack meters, internal resistance

Katzenberger p. 94, Nov 77
Receiver alignment

Allen p. 64, Jun 68
Reflectometers

K1YZW p. 65, Dec 69
Regenerative detectors and a wideband amplifier

p. 61, Mar 70

Repairs, thinking your way through

Allen p. 58, Feb 71
Resistance standard, simple (HN)

W20LU p. 65, Mar 71
Resistance values, measuring below 1 ohm

WA4O0HT p. 66, Sep 77
Resistor decades, versatile

WA4ATE p. 66, Jul 71
Rf current probe (HN)

WEHPH p. 76, Oct 68
Rf detector, sensitive

WBION! p. 38, Apr 73
Rf generator clip

WIDTY p. 58, Mar 68

Rf power meter, low-level

WSWGF p. 58, Oct 72
Rf signal generator, solid-state

VESFP p. 42, Jul 70
Rf wattmeter, accurate low power

WA4ZRP . 38, Dec 77
RTTY monitor scope, solid-state

WB2ZMPZ p. 33, Oct 71
RTTY signal generator

W727C p. 23, Mar 71

Short circuit p. 96, Dec 71
RTTY test generator (HN)

W3EAG p. 67, Jan 73
RTTY test generator (HN)

W3EAG p. 59, Mar 73
RX impedance bridge

W2CTK p. 34, Sep 70
RX impedance bridge, low-cost

W8YFB p. 6, May 73
RX noise bridge, improvements to

W6BXI, WOENKU p. 10, Feb 77

Comments p. 100 Sep 77
Safer suicide cord (HN)

K6JYO p. 64, Mar 71
Sampling netwark, rf — the milli-tap

W6EQJIW p. 34, Jan 73
Signal generator, tone modutated 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
Slotted line, how to use (repair bench)

WENBI p. 58, May 77
Slow-scan tv test generator

K4EEU p. 6, Jul 73
S-meter readings (HN)

WIDTY p. 56, Jun 68
Spectrum analyzer, dc-100 MHz

WEURH p. 16, Jun 77

Short circuit p. 69, Dec 77
Spectrum analyzer for ssb

W3Jw p. 24, Jul 77
Spectrum analyzer, four channel

WA p. 6, Oct 72
Spectrum analyzers, understanding

WASSNZ p. 50, Jun 74
Ssb, signals, monitoring

W6VFR p. 35, Mar 72
Sweep generator, how to use

Allen p. 60, Apr 70
Sweep response curves for low-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 indicator, how to use (repair bench)

W6ENBI p. 66, Jan 77
Swr meter

WEVSY p. 6, Oct 70
Swr meter, improving (HN)

W5NPD p. 68, May 76
Swr meters, direct reading and expanded scale

WA4WDK p. 28, May 72

Correction p. 90, Dec 72
Test probe accessory (HN)

W2IMB p. 89, Jul 77
Time-base oscillators, improved calibration

WA7LUJ, WATKMR p. 70, Mar 77
Time-domain reflectometry, experimenter's

approach to

WAGPIA p. 22, May 71
Toroid permeability meter

WERICO p. 46, Jun 77
Transconductance tester for fets

W6NBI p. 44, Sep 71
Transformer shorts

WEBLZ p. 36, Jul 68
Transistor and diode tester

ZL2AMI p. 65, Nov 70
Transistor curve tracer

WASILCX p. 52, Jul 73

Short circuit p. 63, Apr 74
Transistor tester

WAGNIL p. 48, Jul 68
Transistor tester for leakage and gain

W4BRS p. 68, May 68
Transistor tester, shirt pocket

WZMAY p. 40, Jul 76
Transmitter tuning unit for the blind

WINTP 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
Turn-off timer for portable equipment

W50XD p. 42, Sep
Uhf tuner tester for tv sets (HN)

Schutler p. 73, Sep
Vacuum tubes, testing high-power (HN)

w20LU p. 64, Mar
Vhf pre-scaler, improvements for

W6PBC p. 30, Oct
Voltmeter, improved transistor, part |

Maddever p. 74, Apr
Voltmeter, transistor, part |l

Maddever p. 60, Jul
Yom/vtvm, added uses for (HN)

W7Dl p. 67, Jan
VSWR indicator, computing

wBoCYY p. 58, Jan

Short circuit p. 94, May
Vtvm medification

W6HPH p. 51, Feb
Vtvm, convert to an {C voltmeter

K6VCI p. 42, Dec
Wavemeter, indicating

WENIF p. 26, Dec

Short circuit p. 72, Apr
Weak-signa! 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

WSBTI p. 28, Mar
Zener tester, low-voltage (HN)

K3DPJ p- 72, Nov

-

microprocessors,
calculators
computers and
Accumulator |/O versus memary |/0

WB4HYJ, Rony, Titus p. 64, Jun
Data converters

WA1MOP p. 79, Oct
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 8080-based microcomputer

WB4HYJ, Rony, Titus p. 66, Sep
Internal registers, 8080

Rony, Titus, WB4HYJ p. 63, Feb
Interrupts, micracomputer

WB4HYJ, Rony, Titus p. 66, Dec
fntroduction to microprocessors

WB4HYJ, Rony, Titus p. 32, Dec

Comments, WB4FAR p. 63, May
Logical instructions

Titus; WB4HYJ, Rony p. 83, Jul
MOV and MVI 8080 instructions

Titus, WB4HYJ, Rony p. 74, Mar
Register pair instruction

Rony, Titus, WB4HYJ p. 76, Jun
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
Vectored interrupts

wB4HYJ, Rony, Titus p. 74, Jan
8080 logical instructions

WB4HYJ, Rony, Titus p. 89, Sep

8080 microcomputer output instructions
WB4HYJ, Rony, Titus p. 54, Mar

miscellaneous
technical

Admittance, impedance and circuit analysis

Anderson p. 76, Aug
Alarm, wet basement (HN)

W2EMF p. 68, Apr
Amateur anemometer

W6GXN 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

K6MI1O p. 42, Nov

68
76
69
72

77
72

68
68

74
75

69
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Bandpass filter design

K4KJ p. 36, Dec 73
Bandpass filters for 50 and 144 MHz, etched

WSKHT p. 6, Feb 71
Bandpass filters, single-pole

W6HPH p. 51, Sep 69
Bandpass filters, top-coupled

Anderson p. 34, Jun 77

Bandspreading techniques for resonant circuits
Anderson p. 46, Feb 77
Short circuits p. 69, Dec 77

Basic electronic units
W2DXH p. 18, Oct 68

Batteries, selecting for portable equipment
WBQAIK p. 40, Aug 73

Bipaolar-fet amplifiers

W6HOM p. 16, Feb 76

Comments, Worcester p. 76, Sep 76
Broadband amplifier, bipolar
WB4KSS p. 58, Apr 75

Broadband amplifier uses mospower fet
Oxner p. 32, Dec 76
Broadband amplifier, wide-range

W6GXN p. 40, Apr 74
Bypassing, rf, at uhf

WBGEBHI p. 50, Jan 72
Calculator-aided circuit analysis

Anderson p. 38, Oct 77

Calculator, hand-held electronic, its
function and use
wW4aMB p.
Calculator, hand-held electronic,
solving problems with it

18, Aug 76

wW4MB p. 34, Sep 76
Capacitors, oil-filled (HN)

wzoLu p. 66, Dec 72
Clock, 24-hour digital

K4ALS p. 51, Apr 70

Short circuit
Coil-winding data, vhf and uhf
K3svC p. 6, Apr 71
Communications receivers, designing
for strong-signal performance

p. 76, Sep 70

Moore p. 6, Feb 73
Camputer-aided circuit analysis

KI1IORV p. 30, Aug 70
Contact bounce eliminators (letters)

W7V p. 94, Nov 77

Converting vacuum tube equipment to

solid-state

W2EEY p. 30, Aug 68
Converting wavelength to inches (HN)

WABSXC p. 56, Jun 68
Current flow?, which way does

W2DXH p. 34, Jul 68
Digitat clock, low-cost

WA6EDYW p. 26, Feb 76
Digital mixer, introduction

WBS8IFM p. 42, Dec 73
Digital readout system, simplified

W6E0IS p. 42, Mar 74
Double-balanced mixers

WIDTY p. 48, Mar 68
Double-balanced modulator, broadband

WABNCT p. 8 Mar 70
Earth currents (HN)

w70uUl p. 80, Apr 70
Effective radiated power (HN)

VE7CB p. 72, May 73

Electrical units: their derivation and history

WB6EYV p. 30, Aug 76
Ferrite beads

W5JJ p. 48, Oct 70
Ferrite beads, how to use

K10RV p. 34, Mar 73
Fet biasing

W3FQJ p. 61, Nov 72
Filter preamplifiers for 50 and 144

MHz, etched

WS5KHT p- 6, Feb 71

Filters, active for direct-conversion receivers

W720lI p. 12, Apr 74
Fire extinguishers (letter)

W5SPGG p. 68, Jul 71
Fire protection

Darr p- 54, Jan 71
Fire protection (letter)

K7QCM p. 62, Aug 71
Fm techniques

W6ESAI p. 8. Sep 69

Short circuit p. 79, Jun 70

Frequency counter as a synthesizer

DJ2LR p. 44, Sep 77
Freon danger (letter)

WASRTB p. 63, May 72
Frequency multipliers

W6GXN p. 6, Aug 71
Frequency multipliers, transistor

W6EAJF p. 49, Jun 70

Frequency synchronization for scatter-mode
propagation

K20VS p. 26, Sep 71
Frequency synthesis
WAS5SKM p. 42, Dec 69

Frequency synthesizer, high-frequency

K2BLA p. 16, Oct 72
Frequency synthesizer sidebands, filter

reduces (HN)

K1PCT p. 80, Jun 77
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Frequency synthesizers, how to design

DJZLR p. 10, Jul 76

Short circuit p. 85, Oct 76
Gamma-matching networks, how to design

W7ITB p. 46, May 73
Glass semiconductors

WIEZT p. 54, Jul 69
Graphical network solutions

WINCK, W2CTK p. 26, Dec 69
Gridded tubes, vhf-uhf effects

weuov. p. 8, Jan 69
Grounding and wiring

WIEZT p. 44, Jun 69
Ground plow

WIEZT p. 64, May 70
Harmonic generator, crystal-cantrolled

WIKNt p. 66, Nov 77
Harmonic output, how to predict

Utne p. 34, Nov 74
Heatsink problems, how to solve

WASSNZ p. 46, Jan 74
Hybrids and couplers, hf

W2CTK p. 57, Jut 70

Short circuit p. 72, Dec 70
Hydroelectric station, amateur

KEWX p. 50, Sep 77
Impedance-matching systems, designhing

W7CSD p- 58, Jul 73
Inductors, how to use ferrite and

powdered-iron for

W6GXN p. 15, Apr 71

Correction p. 63, May 72
Infrared communications (letter)

K20AW p. 65, Jan 72
Injection lasers (letter)

Mims p. 64, Apr 71
Injection lasers, high power

Mims p. 28, Sep 71
Integrated circuits, part |

W3FQJ p. 40, Jun 71
Integrated circuits, part (|

W3FQJ p. 58, Jut 71
Integrated circuits, part tlI

W3FQJ p. 50, Aug 71
Interference, hi-fi (HN)

K6KA p. 63, Mar 75
Interference, rf

WIDTY p. 12, Dec 70
Interference, rf (letter)

G3LLL p. 65, Nov 75
Interference, rf

WA3INFW p. 30, Mar 73
Interference, rf, coaxial connectors can generate

WIDTY 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

WA4KAE p. 28, Nov 70
LC circuit calculations

w20UX p. 68, Feb 77
LED experiments

W4 KAE 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

WABIYK 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

WAGNCT p. 28, Oct 70
Marine installations, amateur, on small boats

W3MR p. 44, Aug 74
Matching techniques, broadband, for

transistor rf amplifiers

WATWHZ p. 30, Jan 77
Microprocessors, introduction to

WB4HYJ, Rony, Titus p. 32, Dec 75
Microwave rf generatars, solid-state

WIHKNR p. 10, Apr 77
Microwaves, getting started in

Roubal p. 53, Jun 72
Microwaves, !Introduction

wicBY p. 20, Jan 72
Mini-mobile

K9UQN p. 58, Aug 71
Mismatched transmitter loads, affect of

wsJJ p. 60, Sep 69
Mnemonics

W6ENIF p. 69, Dec 69
Mare 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-signal amplifiers

WA4WDK p. 40, Sep
Noise figure, meaning of

KEMIO p. 26, Mar
Operational amplifiers

WB2EGZ p. 6, Nov
Phase detector, harmonic

WS5TRS p. 40, Aug
Phase-locked loops, IC

W3FQJ p. 54, Sep
Phase-locked loops, IC, experiments with

W3FQJ p. 58, Oct

Phase-shift networks, design criteria for

G3NRW p. 34, Jun
Pi and pi-L networks

W6ESAI p. 36, Nov
Pi network design

W6EFFC p. 6, Sep
Pi network design and analysis

W2HB p. 30, Sep

Short circuit p. 68, Dec
Pi network inductors (letter)

W71V p. 78, Dec
Pi networks, series-tuned

W2EGH p. 42, Oct
Power amplifiers, high-efficiency rf

WBSLQK p. 8, Oct
Power dividers and hybrids

WI1DAX p. 30, Aug

Power supplies, survey of solid-state

WEGXN p. 25, Feb
Power, voltage and impedance nomograph
W2TQK p. 32, Apr

Printed-circuit boards, photofabrication of

Hutchinson p. 6, Sep
Programmable calculator simplifies

antenna design (HN)

W3DVOo p. 70, May
Programmable calculators, using

wW3DVOo p. 40, Mar
Proportional temperature cantrol for crystal

ovens

VESFP p. 44, Jan
Pulse-duration modulation

W3FQJ p. 65, Nov
Q factor, understanding

W5JJ p. 16, Dec
QRP operation

W70E p. 36, Dec
Radiation hazard, rf

WIDTY p. 4, Sep

Correction p. 59, Dec
Radio communications links

WIEZT p. 44, Oct
Radio observatory, vhf

Ham p- 44, Jul
Radio-frequency interference

WA3NFW p. 30, Mar
Radiotelegraph translator and transcriber.

W7CUU, K7KFA p. 8, Nov

Eliminating the matrix

KH6AP p. 60, May
Ramp generators

W6GXN p. 56, Dec
Rating tubes for linear amplifier service

W6UOV, W6ESAI p. 80, Mar
Reactance problems, nomograph for

WENIF p. 51, Sep
Resistor performance at high frequencies

K10RV p. 36, Oct
Resistors, frequency sensitive (HN)

WSBYFB p. 54, Dec
Resistors, frequency sensitive (letter)

W5UHV p. 68, Jul
RF amptifier, 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
Rf interference, suppression in telephones

K6LDZ p. 79, Mar
Safety circuit, pushbutton switch (HN)

K3RFF, WA1FHB p. 73, Feb
Safety in the ham shack

Darr, James p. 44, Mar
Satellite communications, first step to

K1IMTA p. 52, Nov

Added notes (letter) p. 73, Apr
Satellite signal poiarization

KHé61J p. 6, Dec
Signal detection and communication

in the presence of white noise

WB6IOM p. 16, Feb
Silver/silicone grease (HN)

W6DDB p. 63, May
Simple formula for microstrip impedance (HN)

WIHR 2, Dec
Single-tuned interstage networks, designing

K6ZGQ p. 59, Oct
Smith chart, how to use

WIDTY p. 16, Nov

Correction p. 76, Dec
Solar activity, aspects of

K3CHP p. 21, Jun
Solar energy

W3FQJ p. 54, Jul
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Speech clippers, rf, performance of

G6XN p. 26, Nov
Square roots, finding (HN)

K9DHD p. 67, Sep

Increased accuracy (letter) p. 55, Mar
Staircase generator (C&T)

WIDTY p. 52, Jun
Standing-wave ratios, importance of

W2HB p. 26, Jut

Correction (letter) p. 67, May
Stress analysis of antenna systems

W2F2) p. 23, Oct
Synthesizer design (letters)

WB2CPA p. 94, Nov
Temperature sensar, remote (HN)

WALNJG p. 72, Feb
Tetrodes, external-anode

W6ESAI 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

WA7KRE p. 54, Oct
Toroidal cail inductance (HN)

W3WLX p. 26, Sep
Toroid coils, 88-mH (HN)

WAINJG p. 70, Jun
Toroids, calculating inductance of

WB9FHC p. 50, Feb
Toroids, plug-in (HN)

KBEEG p. 60, Jan
Transistor amplifiers, tabulated

characteristics of

W54J p. 30, Mar
Trig functions on a pocket calculator (HN)

WIZTK p. 60, Nov
Tube shields (HN)

WIKNI p. 69, Jui
Tuning, Current-controlled

K22SQ p. 38, Jan
TV sweep tubes in linear service,

full-blast operation of

W6ESAL, 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)

w6D0OB p. 65, Apr
Wind direction indicator, digital

WEGXN 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

WAQZTCU p. 46, Jul
24-hour clock, digital

WB6AFT p. 44, Mar

. .

novice reading
Ac power line monitor

W20LU p. 46, Aug
Amplifiers, tube and transistar,

tabulated characteristics of

w5JJ p. 30, Mar
Antenna, bobtail curtain for 40 meters

VEITG p. 58, Jul
Antenna, bow tie for 80 meters

WIVMQ p. 56, May
Antenna, converted vee for 80 and 40

W6JKR p. 18, Dec
Antenna couplers, simple

W2EEY p. 32, Jan
Antenna grouhd system installation

WIEZT p. 64, May
Antenna, fong wire, multiband

W3FQJ p. 28, Nov

Antenna, multiband phased vertical

WA7GXO p. 33, May
Antenna systems for 40 and BO meters

KEKA p. 55, Feb
Antenna, top-loaded 80-meter vertical

VE1TG p. 48, Jun
Antenna tuning units

W3FQJ p. 58, Dec 72, p. 58, Jan
Antenna, unidirectional for 40 meters

GW3NJY p. 61, Jan
Antenna, 80-meter vertical

VELTG p. 26, May
Antenna, 80 meters, for small lot

W6AGX p. 28, May
Antennas, dipole

KH6HDM p. 60, Nov
Antennas, for apartment dwellers

W2EEY p. 80, Mar
Antennas, low elevation

W3FQJ p. 66, May
Antennas, QRM reducing receiving types

W3FQJ p. 54, May

73
74

71

71

69
75
69
70
70
69
72
70
69
73
70
70
73
75
68
73

71

Antennas, simple dual-band

WESAL p. 18, Mar 70
Antennas, simple for 80 and 40 meters

WS5RUB p. 16, Dec 72
Antennas, simple multiband

WIEGQ p. 54, Jul 68
Audio agc principles and practice

WASSNZ p. 28, Jun 71
Audio filter, tunable

WALJSM p. 34, Aug 70
Audio filters, inexpensive

W8YFB p. 24, Aug 72
Audio module, solid-state receiver

K4DHC p.18, Jun 73
Batteries, selecting for portable equipment

WBZAIK p. 40, Aug 73
Battery power

W3FQJ p. 56, Aug 74, p. 57, Oct 74
Coaxial cable, what you should know about it

woIs8 p. 30, Sep 68
Current flow

WILEZT 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

WAVNK p. 44, Oct 70
CW monitor, simple

WAI9OHR p. 65, Jan 71
CW reception, impraved through simulated stereo

WAIMKP 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

WBYFB p. 61, Mar 70
Diode detectors

WGEGXN p. 28, Jan 76
Dipoles, multiband for portable use

W6SAI 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

wsJJ p. 50, Dec 73
Filter, tunable for audio selectivity

W2EEY p. 22, Mar 70
Filters, single sideband

Beit p. 40, Aug 68
Fire protection in the ham shack

Darr p. 54, Jan 71
Frequency spotter, crystal controlled

WSJJ 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, digitai flip-fiops

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
Interference, radio frequency

WAINFW p. 30, Mar 73
Man-made interference, how to find

WI1DTY p. 12, Dec 70
Meters, how to use

WA4PSJ p. 48, Sep 75
Morse code, speed standards for

VE2ZK p. 58, Apr 73
Masfet circuits

W3FQJ p. 50, Feb 75
Power amplifiers, linear, basics of

Belt p.16, Apr 68
Preamplifier, 21 MHz

WASSNZ p. 20, Apr 72
Printed-circuit boards, how to make your own

K4EEU p. 58, Apr 73
Printed-circuit boards, low cost

W8YFB p. 16, Jan 75
Q factor, understanding

w514 p.16, Dec 74
Radio communications links, basics of

WIEZT p. 44, Oct 69
Receiver frequency calibrator

w5UQS p. 28, Dec 71
Receiver, novice, for 40 and 80

Thorpe p. 66, Aug 68
Receiver, regenerative for WWV

WAS5SNZ 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

W5JJ 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

K6KA 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

KBEEG p. 39, Jul 72
Transmitter power levels

WASSNZ 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

w4Mg p. 40, Mar 76
Underground coaxial transmission line,

how to install

W@FCH 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

WIEZT p. 44, Jun 69
Workbench, electronics

WIEZT p. 50, Oct 70

.

operating
Beam antenna headings

W6FFC p. 64, Apr 71
Code practice stations (letter)

WB4LXJ) p. 75, Dec 72
Code practice — the rf way

WA4NED p. 65, Aug 68
Code practice (HN)

W20UX p. 74, May 73
Computers and ham radio

WSTOM 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

WAIJOHR 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
Fluorescent light, portable (HN)

K8BYO p. 62, Oct 73
Great-circle charts (HN)

K6KA p. 62, Oct 73
How to be DX

WANXD p. 58, Aug 68
Identification timer (HN)

KOUQN p. 60, Nov 74
Magazines, use your old

Foster p. 52, Jan 70
Morse code, speed standards for

VE2ZK p. 68, Apr 73

Added note (letter) p. 68, Jan 74
Protective material, plastic (HN)

W6EBKX p. 58, Dec 70
QSL return, statistics on

WB6IUH p. 60, Dec 68
Replays, instant (HN)

W6DNS p. 67, Feb 70
Sideband location (HN)

K6KA p. 62, Aug 73
Spurious signals (HN)

K6KA p. 61, Nov 74
Tuning with ssb gear

W@KD p. 40, Oct 70
Zulu time (HN)

K6KA p. 58, Mar 73

-

oscillators
AFSK oscillator, solid-state

WAALFGY p. 28, Oct 68

december 1977 139



Audio oscillator, NE566 IC

WIEZT p. 36, Jan
Blocking osciliators

W6GXN p. 45, Apr
Clock oscillator, TTL (HN)

W9I2ZTK p. 56, Dec
Crystal oscillator, frequency adjustment of

WOZTK p. 42, Aug
Crystal oscillator, high stability

W6TNS p. 36, Oct
Crystal oscillator, miniature

W600R p. 68, Dec
Crystal oscillators

WEGXN p. 33, Jul
Crystal oscillator, simple (HN)

wa2oux p. 98, Nov
Crystal oscillators, stable

DJ2LR p. 34, dun

Correction p. 67, Sep
Crystal oscillators, survey of

VK2ZTB p. 10, Mar
Crystal oven, simple (HN)

Mathieson p. 66, Apr
Crystal switching (HN)

K6LZIM p. 70, Mar
Crystal test oscillator and signal

generator

K4EEU p. 46, Mar
Crystals, overtone (HN)

G8ABR p. 72, Aug
Drift-carrection circuit for free

running oscillators

PAZ KSR p. 45, Dec
Goral oscillator notes (HN)

K5Q!IN p. 66, Apr
Hex inverter vxo circuit

W2LTJ p. 50, Apr
Local oscillator, phase locked

VESFP p. 6, Mar
Monitoring oscillator

wW2JI10 p. 36, Dec
Muitiple band master-frequency oscillator

KeSOX p. 50, Nov
Muttivibrator, crystal-controlled

WN2MQY p. 65, Jul
Oscillatar, audio, IC

W6GXN p. 50, Feb
Oscillator, electranic keyer

WAGJINJ p. 44, Jun
Oscillator, Franklin (HN)

W5J4J p. 61, Jan
Oscillator, frequency measuring

W6IEL p. 16, Apr

Added notes p. 90, Dec
Oscillator, gated (HN)

WBSKEY p. 59, Jul
Oscillator-monitor, audio

WALISM p. 48, Sep
Oscillator, phase-locked

VESFP p. 6, Mar

Oscillator, two-tone, for ssb testing

W6GXN p. 11, Apr
Oscillators (HN)

WIDTY p. 68, Nov
Oscillators, cure for cranky (HN)

WBYFB p. 55, Dec
Oscillators, repairing

Allen p. 69, Mar
Oscillators, resistance-capacitance

WEGXN p. 18, Jul
Oscillators, ssb

Belt p. 26, Jun
Overtone oscillator (HN)

w5UQS p. 77, Oct
Quadrature-phased local oscillator (letter)

K6ZX p. 62, Sep
Quartz crystals (letter)

WB2EGZ p. 74, Dec
Stable vio (C&T)

WIDTY p. 51, Jun
TTL crystal oscillators (HN)

WQZJIVA p. 60, Aug
Vco, crystal-controlled

WB6IOM p. 58, Oct
Versatile audio oscillator (HN)

w7BBX p. 72, Jan
Vfo buffer amplifier (HN)

W3QB0 p. 66, Jul
Vfo design, stable

WICER p. 10, Jun
Vfo, digital readout

WBSBIFM p. 14, Jan
Vfo for solid-state transmitters

W3QBO p. 36, Aug
Vfo, high stability

WSBYFB p- 14, Mar
Vfo, high-stability, vhf

OH2CD p. 27, Jan
Vfo, multiband fet

K8EEG p. 39, Jul
Vfo, stable

K4BGF p. 8, Dec
Vfo, stable transistor

WIDTY p. 14, lun

Short circuit p. 34, Aug
Vfo transistors (HN)

W100P p. 74, Nov
Vxo design, practical

K6BIJ p. 22, Aug
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75
75

76
76

73
72

77

75
71
72
75
71

72
72

75
70

72
69
70
70

68
68
75

72

75
69

76

76
73
70
69
72

71

68
68

69

70

455-kHz bfo, transistorized

W6BLZ, KSGXR p. 12, Jul
power supplies
Ac current monitor (letter)

WB5MAP p. 61, Mar

Ac power supply, regulated, for mobile
fm equipment

WASTMP p. 28, Jun
All-mode-protected power supply

K2PMA p. 74, Oct
Arc suppression networks (HN)

WASEKA p. 70, Jul

Batteries, selecting for portable equipment

WAGZAIK 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

WAZIYK p. 46, Aug
Converter, 12 to 6 volt (C&~)

w1DTY p. 42, Apr
Current limiting (HN)

W@LPQ p. 70, Dec
Current limiting (letter)

KSMKQ p. 66, Oct
Dc-dc converter, {ow-power

WEMLY 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)

WA7LUJ p. 65, Mar

Added note p. 77, Aug
Dry-cell life

WIDTY p. 41, Apr
Dual-voltage power supply (HN)

WI1Q0P p. 71, Apr

Short circuit . 80, Aug
Dual-voitage power supply (HN)

W5JJ p. 68, Nov
Filament transformers, miniature

Bailey p. 66, Sep
High-power troublie 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

W6GXN p. 28, Mar

Short circuit p- 80. May
Klystrons, reflex power for (HN)

W68PK p. 71, Jul
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)

W50ZF p. 62, Oct
Low-value voltage source (HN)

WASEKA p. 66, Nov
Low-voltage supply with short-circuit

Protection

WB2EGZ p. 22, Apr
Low-valtage supply (HN)

WBZ2EGZ p. 57, Jun
Low voltage, variable bench power supply

(weekender)

WENBI p. 58, Mar
Meter safety (HN)

WG6VFR p. 68, Jul
Mobile power supplies, troubleshooting

Allen p. 56, Jun
Mobite power supply (HN)

WNSDJV p. 79. Apr
Mobile supply, low-cost (HN)

W4GEG p. 69, Ju!
Motoroia Dispatcher, converting to

12 volts

WB6HXU p. 26, Jul
Nicad battery care (HN)

WI1DMZ p. 71, Feb
Operational power supply

WAZ2IKL p. 8, Apr
Overvoltage protection (HN)

WI1AAZ p. 64, Apr
Pilot-lamp life (HN)

w2oLu p. 71, Jul
Polarity inverter, medium current

Laughtin p. 26, Nov
Power supplies for single sideband

Belt p. 38, Feb
Power-supply hum (HN)

WSYFB p. 64, May
Power supply, improved (HN)

WEATE p. 72, Feb
Power supply, precision

W7SK p. 26, Jul

74
74
75
76
72

75

76

68

72
72

69
69

71
74
68
72

68
68

73
68

74
75

71

68

68

76
72
70
70
70

72

69
71
72
71

Power supply protection for your solid-state
circuits

W5JJ p. 36, Jan
Power supply troubleshooting (repair bench)

K4I1PV p. 78, Sep
Precision voltage supply for

phase-locked terminal unit (HN)

WAGTLA p. 60, Jul
Protection for solid-state power supplies (HN)

W3NK p. 66, Sep
Rectifier, half-wave, improved

Bailey p. 34, Oct
Regulated power supplies, how to design

K5VKQ p. 58, Sep
Regulated power supply, 500-watt

WAGEPEC p. 30, Dec
Regulated solid-state high-voltage

power supply

W6GXN p. 40, Jan

Short circuit p. 69, Apr
Regulated 5-volt supply (HN)

WG6UNF p. 67, Jan
SCR-regulated power supplies

W4GOC p. 52, Ju!
Selenium rectifiers, replacing

WIDTY p. 41, Apr
Servicing power supplies

W6GXN p. 44, Nov
Solar energy

W3FQU p. 54, Jul
Solar power

W3FQJ p. 52, Nov
Solar power saurse, 36-volt

W3FQJ p. 54, Jan
Step-start circuit, high-voliage (HN)

WEVFR p. 64, Sep
Storage-battery QRP power

W3FQJ p. 64, Oct
Super regulator, the MPC1000

W3HUC p. 52, Sep
Survey of solid-state power supplies

WEGXN p. 25, Feb

Short circuit p. 76, Sep
Thermoelectric power supplies

K1AJE p. 48, Sep
Transformers, high-voltage, repairing

W6ENIF p. 66 Mar
Transformer shorts

wesLZ p. 36, Jul
Transformers, miniature (HN)

W4ATE p. 67, Jul
Transient eliminator (C&T)

WIDTY p. 52, Jun
Transients, reducing

w5J) p. 50, Jan
Variable power supply for transistor work

WA4MTH . 68, Mar
Vibrator replacement, solid-state (HN)

K8RAY p. 70, Aug
Voltage regulators, IC

W7FLC p. 22, Oct
Voltage regulator ICs, adjustable

WBIKEY p. 36, Aug
Voltage-regulator ICs, three-terminal

WBSEMI p. 26, Dec

Added note (letter) p. 73, Sep
Voltage regulators, boosting bargain (HN)

WA7VVC p. 90, May
Voltage regulators, IC

W6GXN p. 31, Mar
Voitage safety valve

W2UVF p. 78, Oct
Wind generators

W3FQJ p. 50, Jan
Zener diodes (HN)

K3DPJ p. 79, Aug

.

propagation
Artificial radio aurora, scattering

characteristics of

WBEKAP p. 18, Nov
Echoes, long delay

WBEKAP p. 61, May
lonospheric E-layer

WB6KAP p. 58, Aug
lonospheric science, short history of

WB6KAP p. 58, Jun
Long-distance high frequency communications

WB6KAP p. 80, Jul
Maximum usable frequency, predicting

WB6KAP p. 70, Sep
Quiet sun, the

WB6KAP p. 76, Dec
Scatter-mode propagation, frequency

synchronization for

K20VS p. 26, Sep
Solar cycle 20, vhfer's view of

WASIYX p. 46, Dec
Sunspot numbers

WBEKAP p. 63, Jul
Sunspot numbers, smoothed

WBGEKAP p- 72. Nov
Sunspots and salar activity

WB6KAP p. 60, Jan
Tropospberic-duct vhf communications

WB6KAP p. 68, Oct

70
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74
70
73
77
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75
75

70
70

75

73
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77
77
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75
68

74
69
69
69
68
68

68

71
74
69
68
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6-meter sporadic-E openings, predicting
WAIRAQ p. 38, Oct
Added note (letter) p. 69, Jan

receivers and
converters

general

Antenna impedance transformer for
receivers (HN)

72
74

WG6NIF p. 70, Jan 70
Antenna tuner, miniature receiver (HN)

WA7KRE p. 72, Mar 69
Anti-QRM methods

W3FQJ p. 50, May 71
Attenuation pads, receiving (letter)

KZHNQ 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

W6EAJF p. 36, Aug 68
Audio filter for CW, tunable

WALJSM p. 34, Aug 70
Audio filter-frequency translator for CW

reception

WZEEY p. 24, Jun 70
Audio filter mod (HN)

K6HIU p. 60, Jan 72
Audio filter, simple

WA4NVK p. 44, Oct 70
Audio filters, CW (ietter)

6Y5SR p. 56, Jun 75
Audio filters for ssb and CW reception.

K6SDX p. 18, Nov 76
Audio-filters, inexpensive

WBYFB p. 24, Aug 72
Audio filter, tunable peak-notch

W2EEY p. 22, Mar 70
Audio filter, variable bandpass

W3AEX p. 36, Apr 70
Audio, improved for receivers

K7GCO p. 74, Apr 77
Audio module, complete

K4DHC p. 18, Jun 73
Bandspreading techniques for resonant circuits

Anderson p. 46, Feb 77

Short circuits p. 69, Dec 77
Batteries, how to select for portable

eguipment

WAJAIK p. 40, Aug 73
Bfo multiplexer for a multimode detector

WA3YGJ 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

W6GXN p. 30, Aug 69
Communications receivers, design ideas for

Moore p. 12, Jun 74
Communications receivers, designing

for strong-signal performance

Moore p. 6, Feb 73
Converting a vacuum-tube receiver to

solid-state

W100P p. 26, Feb 69
Counter dials, electronic

K6KA p. 44, Sep 70
Crystal-filter design, practical

PY2PEC p. 34, Nov 76
CW filter, adding (HN)

w20UXx p. 66, Sep 73
CW monitor, simple

WA9OHR p. 65, Jan 71
CW processor for communications receivers

WOENRW p. 17, Oct 71
CW reception, enhancing through a

simulated-stereo technique

WALMKP p. 61, Oct 74
CW reception, naise 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

WBICYY p. 71, Oct 76

Short circuit p. 68, Dec 77
Detector, superregenerative, optimizing

Ring p. 32, Jul 72
Detectors, fm, survey of

W6GXN p. 22, Jun 76
Detectors, ssb

Belt p. 22, Nov 68

Digital frequency display

WB2NYK p. 26,
Diode detectors

W6GXN p. 28,

Comments p. 77,
Diversity receiving system

W2EEY p. 12,
Double-balanced mixer, active, high-

dynamic range

DJ2LR p. 90,
Filter alignment

w7uC p. 61,
Filter, vari-Q

WISNN p. 62,
Frequency calibrator, how to design

W3AEX p. 54,
Frequency calibrator, receiver

W5UQs p. 28,
Frequency-marker standard using cmos

WwatyB p. 44,
Frequency measurement of received

signals

W4AAD p. 38,
Frequency spotter, general coverage

W5J) p. 36,
Frequency standard (HN)

WAZJIK p. 69,
Frequency standard, universal

K4EEU p. 40,

Short circuit . 72,
Hang agc circuit for ssb and CW

WIERJ p. 50,
Headphone cords (HN)

w20LU p. 62,
I-f amplifier design

DJ2LR p. 10,

Short circuit p. 94,
I-f cathode jack

W6HPH p. 28,
I-f detector receiver madule

K6SDX p. 34,
I-f system, multimode

WA2IKL p. 39,
Image suppression (HN)

WENIF p. 68,
Intelligibility of communications receivers

improving

WASRAQ p. 53,
Interference, electric fence

KEKA p. 68,
Interference, hi-fi (HN)

KEKA p. 63,
Interference, rf

WIDTY p. 12,
Interference, rf

WA3INFW p. 30,
Interference, rf, its cause and cure

G3LLL p. 26,
Intermodulation distortion, reducing

in high-frequency receivers

WB4ZNV p. 26,

Short circuit p. 69,
Local oscillator, phase-locked

VE5fFP p. 6,
Local-oscillator waveform effects

on spurious mixer responses

Robinson, Smith p. 44,
Mixer, crystal

W2LTJ p. 38,
Monitor receiver modification (HN)

W2CNQ p. 72,
Noise blanker

K4DHC p. 38,
Noise blanker design

K7CVT p. 26,
Noise blanker, hot-carrier diode

W4KAE p. 16,

Short circuit p. 76,
Noise blanker, IC

W2EEY p. 52,

Short circuit p. 79,
Noise effects in receiving systems

DJ2LR p. 34,
Noise figure, the real meaning of

KEMI0 p. 26,
Panoramic reception, simple

W2EEY p. 14,
Phase-shift networks, design criteria

G3NRW p. 34,
Preamplifier, wideband

WIAAZ p. 60,
Product detectar, hot-carrier diode

VE3GFN p. 12,
Radio-direction finder

W6eJTT p. 38,
Radio-frequency interference

WA3NFW p. 30,
Radiotelegraph translator and transcriber

W7CUU, K7KFA p. 8

Eliminating the matrix

KHBAP p. 60,
Receiver impedance matching (HN)

WQ@ZFN p- 79,
Receiver spurious response

Anderson p. 82,
Receivers — some problems and cures

WB@JGP, K8RRH p. 10,
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Receiving RTTY, automatic frequency
control for

WSNPO p. 50, Sep 71
Reciprocating detector as fm discriminator

WISNN p. 18, Mar 73
Reciprocating-detector converter

WISNN p. 58, Sep 74
Resurrecting old receivers

K4|PV p. 52, Dec 76

Rf amplifiers for communications receivers
Moore p. 42, Sep 74
Rf amplifiers, isolating parallel currents in

G3IPV p. 40, Feb 77
Rf amplifier, wideband

WB4KSS p. 58, Apr 75
S-meter readings (HN)

WIDTY p. 56, Jun 68

Selectivity and gain control, improved

VE3GFN p. 71, Nov 77
Selectivity, receiver (letter)

K4ZZV p. 68, Jan 74
Sensitivity, noise figure and dynamic range

WIDTY p. 8 Oct 75
Signals, how many does a receiver see?

DJ2LR p. 58, Jun 77

Comments p. 101, Sep 77
S meters, solid-state

K6SDX p. 20, Mar 75
Spectrum analyzer, four channel

WIIA p. 6, Oct 72
Squelch, audio-actuated

KaMOG p. 52, Apr 72
Ssb signals, monitoring

W6VFR p. 36, Mar 72

Superregenerative detector, optimizing

Ring p. 32, Jui 72
Superregenerative receiver, improved

JAIBHG p. 48, Dec 70
Threshold-gate/limiter for CW reception

WZ2ELV p. 46, Jan 72

Added notes (letter)

W2ELV p. 59, May 72
Troubleshooting the dead receiver

K4IPV p. 56, Jun 76
VIf converter (HN)

W3CPU p. 69, Jul 76

Weak signal reception in CW receivers
75687 p. 44, Nov 71
WWYV receiver, five-frequency

W6GXN p. 36, Jul 76

high-frequency receivers

Bandpass filters for receiver preselectors

W7Z0t p. 18, Feb 75
Bandpass tuning, electronic, in the Drake R-4C

Horner p. 58, Oct 73
BC-603 tank receiver, updating the

WAGIAK p. 52, May 68
BC-1206 for 7 MHz, converted

W4FIN p. 30, Oct 70

Short circuit p. 72, Apr 71

Collins 75A4 hints (HN)

WGEVFR p. 68, Apr 72
Collins 75A-4 modifications (HN)

W4S0 p. 67, Jan 71
Communications receiver, five band

K6SDX p. 6, Jun 72
Communications receiver for 80

meters, IC

VE3ELP p. 6, Jul 71

Communications receiver, micropawer

WBOFHC p. 30, Jun 73

Short circuit p. 58, Dec 73
Communications receivers, miniature

design ideas for

K4DHC p. 18, Apr 76
Communications receiver, miniaturized

K4DHC p. 24, Sep 74
Communications receiver, optimum design for

DJ2LR p. 10, Oct 76
Communications receiver, solid-state

15TD)J p. 32, Oct 75

Correction p- 59, Dec 75
Companion receiver, all-mode

WISNN p. 18, Mar 73
Converter, hf, solid-state

VE3GFN p. 32, Feb 72
Caonverter, tuned very low-frequency

OH2KT p. 49, Nov 74
Converter, very low frequency receiving

w2imMB p. 24, Nov 76
Crystal-controlled phase-locked converter

W3VF p. 58, Dec 77
Direct-conversion receivers

W3FQJ p. 59, Nov 71
Direct-conversion receivers

PAZSE p. 44, Nov 77
Direct-conversion receivers, improved

selectivity

KéBlJ p. 32, Apr 72

Direct-conversion receivers,
simple active filters for
wW7Z01 p. 12, Apr 74

Double-conversion hf receiver with
mechanical frequency readout
Perolo p.

26, Oct 76
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ESSA weather receiver

W6GXN p. 36, May
Fet canverter, 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
W6ENBI p. 6, Aug
Modification (letter) p. 74, Sep

General coverage communications receiver

W6URH p. 10, Nov
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

wB2zZvu p. 10, Dec
Incremental tuning to your

transceiver, adding

VE3GFN p. 66, Feb
Monitoring oscillator

w2J10 p. 36, Dec
Multiband high-frequency converter

K6SDX p. 32, Oct
Outboard receiver with a transceiver

WIDTY . 12, Sep

p
Outboard receiver with the SB-100,
using an (HN)

K4GMR p. 68, Feb
Overioad response in the Collins 75A-4

receiver, improving

W6Z0 p. 42, Apr

Short circuit p. 76, Sep
Phasing-type ssb receiver

WAZIIYK 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)

W50ZF 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

wlrPLS p. 10, Jui
Receiving RTTY with Heath SB receivers (HN)

KOHVW p. 64, Oct
Rf amplifiers, selective

KéBIJ p. 58, Feb
Regenerative detectors and a wideband

amplifier for experimenters

W8BYFB p. 61, Mar
RTTY monitor receiver

K4EEU p. 27, Dec
RTTY receiver-demodulator for net

operation

VE7BRK p. 42, Feb
RTTY with SB-300

W2ARZ p. 76, Jul
Swan 350 CW monitor (HN)

K1KXA p. 63, Jun
Transceiver selectivity improved (HN)

VE3BWD p. 74, Oct
Tuner overioad, eliminating (HN)

VE3GFN p. 66, Jan

Attenuators for (letter) p. 69, Jan
Two-band novice superhet

Thorpe p. 66, Aug
Weather receiver, low-frequency

W6GXN p. 36, Oct
WWYV receiver

Hudor, Jr. p. 28, Feb
WWYV 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
WWYV receiver, simple (HN)

WA3JBN p. 55, Dec
WWV-WWVH, amateur applications for

W3FQJ p. 53, Jan
455-kHz bfo, transistorized

W6EBLZ, K5GXR p. 12, Jul

20-meter receiver with digital readout, part 1

K6SDX p. 48, Oct
20-meter receiver with digital readout, part 2

K6SDX p. 56, Nov
160-meter receiver, simple

W6FPO p. 44, Nov
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68
69

70
70

72
74

77
69

73
75

76

71
72
76
68
70
70
70
73
73
74
72

70
69

71

73
68
72

73
74

68
68

69
73

70
70

70
72
68
77
77
70

1.5 MHz receiver

W3TNO p. 6, Dec
7-MHz direct-conversion receiver

W@YBF p. 16, Jan
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 preamplifier for vhf-uhf

WAZRDX p. 36, Jul
Fet canverters for 50, 144, 220 and

432 MHz

W6AJF p. 20, Mar
Filter-preamplifiers for 50 and 144 MHz

etched

WSKNT p. 6, Feb
Fm channel scanner

W2FPP p. 29, Aug
Fm communications receiver, modular

K8AUH p. 32, Jun

Correction p. 71, Jan
Fm receiver frequency control (letter)

W3AFN p. 65, Apr
Fm receiver performance, comparison of

VE7ABK p. 68, Aug
Fm receiver, multichannel for six and two

WISNN p. 54, Feb
Fm receiver, tunable vhf

K8AUH p. 34, Nov
Fm receiver, uhf

WA2GCF p. 6, Nov
Fm repeaters, receiving system

degradation in

K5ZBA p. 36, May
HW-17A, perking up (HN)

WB2EGZ p. 70, Aug
Improving vhf/uhf receivers

WI1JAA 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

WBS5SEMI p. 34, Apr
Overload problems with vhf converters,

solving

W100P p. 53, Jan
Receiver alignment techniques, vhf fm

K41PV 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

K1BQT 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

K1B8QT p. 16, Oct
Terminator, 50-ohm for vhf converters

WABUAM p. 26, Feb
Two-meter converter, 1.5 dB8 NF

WAGSXC p. 14, Jul
Two-meter mosfet canverter

WB2EGZ p. 22, Aug

Neutralizing p. 77, Oct
Two-meter preamp, MM5000

WAKAE p. 49, Oct
Vhf converter performance,

optimizing (HN)

K2FSQ p. 18, Jul
Vhf fm receiver (letter)

K8IHQ p. 76, May
Vhf receiver scanner

K2LZG 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)

KavQY p. 71, Aug

69
77

74
74

68

71
71

72

68

71
71

69
70

71

76

70
72

74

74
74
70

68
68

74
70
77
68

68
68

68

73
73
73
74
75
73

70

144-MHz canverter (letter)

WOLER p. 71, Oct
144 MHz converter, hot-carrier diode

K8CJU p. 6, Oct
144-MHz converter, modular

weuov p. 64, Oct
144 MHz converters, choosing fets for (HN)

K6JYO p. 70, Aug
144-MHz preamp, low-noise

WI1DTY 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

K6JC p. 34, Oct
432-MHz fet converter, low noise

WAESXC p. 18, May
432 MHz preamp (HN)

WIDTY p. 66, Aug

432 MHz preamplifier and converter

WA2GCF p. 40, Jul
1296-MHz converter, salid-state
VK4ZT p. 6, Nov

1296 MHz, double-balanced mixers far

WAGUAM p. 8, Jul
1296-MHz preamplifier

WABUAM p. 42, Oct
1296-MHz preamplifier, low-noise

WA2VTR 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

receivers and converters,
test and troubleshooting

Receiver alignment
Allen p. 64, Jun
Rf and i-f amplifiers, troubleshooting

Allen p. 60, Sep
Signal injection in ham receivers

Allen p. 72, May
Signal tracing in ham receivers

Allen p. 52, Apr

Weak-signal source, variable-output

K6JYO p. 36, Sep
Weak-signal source, 144 and 432 MHz

KeJC p. 58, Mar
Weak-signal source, 432 and 1296 MHz

K6RIL p. 20, Sep
AFSK, digital

WA4VOS p. 22, Mar

Short circuit p. 94, May
AFSK generator (HN)

F8KI p. 69, Jul
AFSK generator and demodulator

WBIATW p. 26, Sep
AFSK generator, crystal-controlled

K78VT p. 13, Jul

AFSK generator, crystai-controlied

W6ELLO p. 14, Dec

Sluggish oscillator (letter) p. 59, Dec
AFSK oscillators, solid-state

WA4FGY p. 28, Oct
Audio-frequency keyer, simple

W2LTJ p. 56, Aug
Audio-frequency shift keyer

KH6FMT p. 45, Sep

Audio-frequency shift keyer, simple (C&T)
w1DTY p. 43, Apr
Audio-shift keyer, continuous-phase
VE3CTP
Short circuit

p. 10, Oct
p. 64, Mar

69
75
70
75

71
72

72
72

68
70
68
68
71
70

77

76

73
74

Automatic frequency control for receiving RTTY

W5SNPO p. 50, Sep

Added note (letter) p. 66, Jan
Avutostart, digital RTTY

K4EEU p. 6, Jun
Autostart monitor receiver

K4EED p. 37, Dec
CRT intensifier for RTTY

K4AVFA p. 18, Jul

Carriage return, adding to the automatic
line-feed generator (HN)

K4EEU p. 71, Sep
Coherent frequency-shift keying, need for

K3wJQ p. 30, Jun

Added notes (letter) p. 58, Nov

Crystal test oscillator and signal generator
K4EEU p. 46, Mar
CW memory for RTTY identification

W6LLO p. 6, Jan
0T-500 demodulator

KIHVW, K40AH, WB4KUR p. 24, Mar

Short circuit p. 85, Oct

71
72

73
72

71



DT-600 demodulator

K9HVW, K40AH, WB4KUR ‘p. 8, Feb 76

Letter, K5GZR p. 78, Sep 76

Short circuit p. 85, Oct 76
Electronic speed conversion for RTTY teleprinters

WABJYJ p. 36, Dec 71

Printed circuit far p. 54, Oct 72
Frequency-shift meter, RTTY

VK3ZINV p. 53, Jun 70
Line-end indicator, 1C

W20KO p. 22, Nov 75
Line feed, automatic for RTTY

K4EEU p. 20, Jan 73

Mainline ST-5 autostart and antispace
K2YAH p. 46, Dec 72
Maintine ST-5 RTTY demodulator

W6FFC p. 14, Sep 70

Short circuit p. 72, Dec 70
Mainline ST-6 RTTY demoduiator

W6FFC p. 6, Jan 71

Short circuit p. 72, Apr 71

Mainline ST-6 RTTY demodulator, more
uses for (letter)

W6FFC p. 69, Jul 71
Mainline ST-6 RTTY demodulator, troubleshootin
W6EFFC p. .50, Feb 71

Message generator, random access memory
RTTY

K4EEU p. 8, Jan 75
Message generator, RTTY

W60XP, WBKCQ p. 30, Feb 74
Monitor scope, phase-shift

wW3CIX p. 36, Aug 72
Monitor scope, RTTY, Heath

HO-10 and SB-610 as (HN)

KIHVW p. 70, Sep 74
Manitar scope, RTTY, solid-state

wWB2MPZ p. 33, Oct 71

Performance and signal-to-noise ratio
of low-frequency shift RTTY

KESR p. 62, Dec 76
Phase-locked loop AFSK generator

K72Z0F p. 27,.Mar 73
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
lipdate, W4AYV

Precise tuning with ssh gear

p. 22, Sep 75
p. 16, Aug 76

W@KD p. 40, Oct 70
Printed circuit for RTTY speed converter
W7POG p. 54, Oct 72

RAM RTTY message generator, increasing
capacity of (HN)

F2ES p. 86, Oct 77
Receiver-demodulator for RTTY net

operation

VE7BRK p. 42, Feb 73
Ribbon re-inkers

W6FFC p. 30, Jun 72
RTTY converter, miniature IC

K9MRL p. 40, May 69

Short circuit p. 80, Aug 69
RTTY distortion: causes and cures

WB6IMP p. 36, Sep 72
RTTY for the blind (letter)

VE7BRK p. 76, Aug 72
RTTY, introduction to

K6JFP p. 38, Jun 69
RTTY line-length ‘indicator (HN)

W2UVF p. 62, Nov 73

RTTY reception with Heath SB receivers (HN)

KIHVW p. 64, Oct 71
RTTY with the SB-300
W2ARZ p. 76, Jul 68

Serial converter for B--level teieprinters

VE3CTP p. 67, Aug 77

Short circuit p. 68, Dec 77
Signal Generator, RTTY

W7ZTC p. 23, Mar 71

Short circuit p. 96, Dec 71
Simple circuit replaces jack patch panel

K4STE p. 25, Apr 76
Speed cantrol, 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 €9
Synchrophase afsk oscillator

W6FOO0 p. 30, Dec 70
Synchrophase RTTY reception

W6FQO p. 38, Nov 70
Tape editor

W3EAG p. 32, Jun 77
Teleprinters, new loak 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
Test-message generator, RTTY

K9GSC, K9PKQ p. 30, Nov
Time/date printout

WgLIT p. 18, Jun

Shart circuit
Voltage supply, precision for
phase-locked terminal unit (HN)

WAGTLA p. 60, Jul

satellites

Amateur radio in space, bibliography

73
76
76

p. 68, Dec 77

74

W6E0LO0 p. 60, Aug 68

Addenda p. 77, Oct 68
Antenna control, automatic azimuth/elevation

for satellite communications

WAIHLT p. 26, Jan 75

Correction p. 58, Dec 75
Antenna, simple satellite (HN)

WAGEPXY p. 59, Feb 75
Antennas, simple, for satellite

communications

K4GSX p. 24, May 74
Az-el antenna mount for satellite

communications

w21Xx p. 34, Mar 75
Circularly-polarized ground-plane

antenna for satellite communications

K4GSX p. 28, Dec 74
Communications, first step to satellite

K1IMTA p. 52, Nov 72

Added notes (letter) p. 73, Apr 73
Future of the amateur satellite service

K2uBC p. 32, Aug 77
Medical data relay via Oscar

K7RGE p. 67, Apr 77
Oscar antenna (C&T)

WIDTY 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

KH61 p. 6, Dec 72
Tracking the OSCAR satellites

Harmon, WABUAP p. 18, Sep 77
28-30 MHz preamplifier for sateliite

reception

WILJAA p. 48, Oct 75
432-MHz OSCAR antenna (HN)

WI1JAA p. 58, Jul 75

.

semiconductors
Antenna switch for meters, solid-state

K2ZSQ p. 48, May 69
Avalanche transistor circuits

W4ANVK p. 22, Dec 70
Beta master, the

KBERV p. 18, Aug 68
Charge flow in semiconductors

WB6BIH p. 50, Apr 71
Converting a vacuum-tube receiver to

solid-state

WwW100P p. 26, Feb 69

Short circuit p. 76, Jul 69
Converting vacuum tube equipment to

solid-state

W2EEY p. 30, Aug 68
Curve master, the

KBERV p. 40, Mar 68
Diodes, evaluating

W51 p. 52, Dec 71
Dynamic transistor tester (HN)

VE7ABK p. 65, Oct 71
Eurapean semiconductor numbering system (C&T)

WIDTY p. 42, Apr 76
Fet bias problems simplified

WASSNZ p. 50, Mar 74
Fet biasing

W3FQJ p. 61, Nov 72
Fetrons, solid-state replacements for tubes

WI1DTY p. 4, Aug 72

Added notes p. 66, Oct 73; p. 62, Jun 74
Frequency multipliers

WEGXN p. 6, Aug 71
Frequency multipliers, transistor

W6AJF p. 49, Jun 70
Glass semiconductors

WILEZT 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 diode

Siegal, Turner p. 29, Oct 72
Injection lasers, high power

Mims p. 28, Sep 71

Injection lasers (letter)

Mims p. 64, Apr
Linear power amplifier, high power solid-state

Chambers p. 6, Aug
Linear transistor amplifier

W3FQJ p. 59, Sep
Long-tail transistor biasing

W2DXH p. 64, Apr

Matching techniques, broadband, for
transistor rf amplifiers
WATWHZ p. 30, Jan
Microwave amplifier design, solid state

WAGUAM p. 40, Oct
Mobile converter, solid-state modification of

Schuler p. 58, Sep
Mosfet circuits

W3FQJ p. 50, Feb
Mosfet transistors (HN)

WB2EGZ p. 72, Aug
Matorala fets (letter)

WI1CER p. 64, Apr
Motorola MPS transistors (HN)

W2DXH p. 42, Apr

Neutralizing small-signal amplifiers

WA4WDK p. 40, Sep
Noise, zener-diode (HN)
VE7ABK p. 59, Jun

Parasitic oscillations in high-power
transistor rf amplifiers

WZKGI p. 54, Sep
Pentode replacement (HN)
WIDTY p. 70, Feb

Power dissipation ratings of transistors

WNSCGW p. 56, Jun
Power fets
W3FQJ p. 34, Apr

Power transistors, parallelling (HN)

WASEKA p- 62, Jan
Relay, transistor replaces (HN)

W3NK p. 72, Jan
Replace the unijunction transistor

KIVXL p. 58, Apr
Rf power detecting devices

K6JYO p. 28, Jun
Rf power transistors, how to use

WA7TKRE p. 8, Jan
Snap diode impulse generator

Siegal, Turner p. 29, Oct
Surplus transistors, identifying

W2FPP p. 38, Dec
Thyristors, intraoduction to

WAT7TKRE p. 54, Oct

Transconductance tester for field-effect
transistars

W6NBI p. 44, Sep
Transistor amplifiers, tabulated

characteristics of

W5JJ p. 30, Mar
Transistor and diode tester

ZL2AMY p. 65, Nov
Transistor breakdown voltages

WASEKA p. 44, Feb

Transistors for vhf transmitters (HN)

w1loopP p. 74, Sep
Transistor storage (HN)

KBERV p. 58, Jun
Transistor tester

WABNIL p. 48, Jul

Transistor tester for leakage and gain

W4BRS p. 68, May
Transistor testing

Allen p. 62, Jul
Transistor-tube tatk (HN)

WA4NED p. 25, Jun
Trapatt diodes (letter)

WA7NLA p. 72, Apr
Troubleshooting around fets

Allen p. 42, Oct
Troubleshaoting transistor ham gear

Allen p. 64, Jul
Vfo transistors (HN)

W100P p. 74, Nov
Y parameters in f design, using

WAGTCU 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 maodulatars, dual fet
W3FQJ p. 63, Oct

Communications -receiver, phasing-type

WAZJIYK p. 6, Aug
Converting a-m power amplifiers to

ssb service

WA4GNW p. 55, Sep
Converting the Swan 120 to two meters

K6RIL p. 8, May
Detectors, ssb
Belt p.- 22, Nov

71
74
71

68

77
76
69
75
69
71
68
70
75

70
70
71

71

71

71

70

68
68

69

68
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Detector, ssb, IC (HN)

K40DS p. 67, Dec

Correction p. 72, Apr
Double-bajlanced mixers

WIDTY p. 48, Mar

Double-balanced modulator, broadband

WABNCT p. 8, Mar
Electronic bias switching for linear

amplifiers

W6VFR p. 50, Mar
Filters, single-sideband

Belt p. 40, Aug
Filters, ssb (HN)

K6KA p. 63, Nov

Frequency dividers for ssb

w7BZ p. 24, Dec
Frequency translation in ssb

transmitters

Belt p. 22, Sep
Generating ssb signals with

suppressed carriers

Belt p. 24, May
Guide to single sideband, a

beginner's

Belt p. 66, Mar
Hang agc circuit for ssb and CW

WIERJ p. 50, Sep
Intermittent voice operation of power tubes

WESAI p. 24, Jan

Intermodulation-distortion measurements
on ssb transmitters
WEVFR p. 34, Sep
Linear amplifier, five-band conduction-
cooled

WIOKIT p. 6, Jul
Linear amplifier, five-band kilowatt

W40Q p. 14, Jan

Improved operation (letter) p. 59, Dec

Linear amplifier, homebrew five-band
W71V p. 30, Mar
Linear amplifier performance, improving

W4PSJ p. 68, Oct
Linear amplifier, 100-watt

W6WR p. 28, Dec
Linear, five-band hf

W701 p. 6, Mar
Linear for 80-10 meters, high-power

WEHHN p. 56, Apr

Short circuit p. 96, Dec
Linearity meter for ssb amplifiers

w4mMB p. 40, Jun
Linear power amplifiers

Beit p. 16, Apr
Linears, three bands with two (HN)

WANJF p. 70, Nov
Minituner, ssb

K1BQT p. 16, Oct

Modifying the Heath SB-200 amplifier
for the new 8873 zero-bias triode

W6UOoV p. 32, Jan 7
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
Power supplies for ssb

Belt 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

WeUOV, W6ESAL p. 50, Mar
Rf clipper for the Collins S:line

K6JYO p. 18, Aug

Letter p. 68, Dec
Rf speech processor, ssb

WwW2MB p. 18, Sep
Sideband location (HN)

KEKA p. 62, Aug
Solid-state circuits for ssb

Belt p. 18, Jan

Solid-state transmitting converter for
144-MHz ssb

W6NBI p. 6, Feb

Short circuit p. 62, Dec
Speech clipper, IC

K6HTM 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
K6KA

p. 24, Apr
Speech clipping in single-sideband equipment
K1YZW p. 22, Feb
Speech processing
WIDTY 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
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72
73

68
70

75
68
73

68

68

68
72
71

74

72

74
74

70
71
75
72

71
71

76
68
69
70

68
74
70
68
69

71

71
71

73
73
69
74
74

73
73

72

72
74

69
71
68

75
75

70

Speech process, logarithmic

WA3FIY p. 38, Jan 70
Speech processor, ssh

VKIGN p. 31, Dec 71
Speech splatter on single sideband

W4MB p. 28, Sep 75
Ssb exciter, 5-band

K1UKX p. 10, Mar 68
Ssb generator, phasing-type

W7CM) p. 22, Apr 73

Added comments (letter) p. 65, Nov 73
Ssb generator, 9-MHz

WOKIT p. 6, Dec 70
Ssb transceiver, IC, for 80 meters

VE3GSD p.- 48, Apr 76
Switching and linear amplification

W3FQJ p. 61, Oct 71
Syllabic vox system for Drake equipment

W6RM p. 24, Aug 76
Transceiver, miniature 7-MHz

w7BBX p. 16, Jul 74
Transceiver, single-band ssb

WIDTY p. 8, Jun 69
Transceiver, ssb, IC

G3zZve p. 34, Aug 74

Circuit change (letter) p. 62, Sep 75
Transceiver, ssb, using LM373 IC

W5BAA p. 32, Nov 73
Transceiver, 3.5-MHz ssb

VE6ABX p. 6, Mar 73
Transmitter alignment

Allen p. 62, Oct 69
Transmitter and receiver for 40 meters, ssb

VE3GSD p. 6, Mar 74

Short circuit p. 62, Dec 74
Transmitter, phasing-type ssb

WAGBIYK p. 8, Jun 75
Transmitting mixers, 6 and 2 meters

K2I1SP p. 8, Apr 69
Transverter, 6-meter

K8DOC, K8TVP p. 44, Dec 68
Trapezoidal monitor scope

VE3CUS p. 22, Dec 69
TTL ICs, using in ssb equipment

G4ADJ p. 18, Nov 75
Tuning up ssb transmitters

Allen p. 62, Nov 69
TV sweep tubes in linear service,

full-blast operation of

W6SAI, WeUoVv p. 9, Apr 68
Two-tone oscillator for ssb testing

W6GXN p. 11, Apr 72
Vacuum tubes, using odd-ball types in

linear amplifier service

wW5JJ p. 58, Sep 72
Vhf, uhf transverter, input source for (HN)

FBMK p. 69, Sep 70
Vox and mox systems for ssb

Belt p. 24, Oct 68
Vox, versatile

WOKIT p. 50, Jul 71

Short circuit p. 96, Dec 71
3-500Z in amateur service, the

W6ESAI p. 56, Mar 68
144-MHz linear, 2kW

W6UOV, W6ZO, K6DC p. 26, Apr 70
144-MHz low-drive kilowatt linear

W6EHHN p. 26, Jul 70
144-MHz transverter, the TR-144

K1RAK p. 24, Feb 72
432 MHz rf power amplifier

KélC p. 40, Apr 70
432-MHz ssb converter

KéJC p. 48, Jan 70

Short circuit p. 79, Jun 70
432-MHz ssb, practical approach to

WA2FSQ p. 6, Jun 71
1296-MHz ssb transceiver

WABUAM p. 8, Sep 74
television
Callsign generator

WB2CPA p. 34, Feb 77
Camera and monitor, sstv

VE3EGO, Watson p. 38, Apr 69
Caption device for SSTV

G3LTZ p. 61, Jul 77
Color tv, slow-scan

W4UMF, WBBDQT p. 59, Dec 69
Computer, processing, sstv pictures

WAUMF p. 30, Jul 70
Fast-scan camera converter for sstv

WASUHV p. 22, Jul 74
Fast- to slow-scan conversion, tv

W3EFG, W3YZC p. 32, Jul 71
Frequency-selective and sensitivity-

controlied sstv preamp

DK1BF p. 36, Nov 75
Interlaced sync generator for ATV camera control

WABRMC p. 10, Sep 77
Slow-scan television

WA2EMC p. 52, Dec 69
Slow-to-fast-scan television converters,

an introduction

K4TWI p. 44, Aug 76

Sync generator for black-and-white 525-line TV

K4EEU p. 79, Jul 77
Sync generator, IC, for ATV

WZKGI p. 34, Jul 75
Synch generator, sstv (letter)

W1iA p. 73, Apr 73
Television DX

WAI9RAQ p. 30, Aug 73
Test generator, sstv

K4EEU p. 6, Jul 73

Vestigial sideband microtransmitter
for amateur television

WAGUAM p. 20, Feb 76

Short circuit p. 94, May 77
50 years of television

WIDTY, K4TWJ p. 36, Feb 76

Letter, WAGJFP p. 77, Sep 76

transmitters and
power amplifiers
general

Amplitude modulation, a different appreach
WASSNZ p. 50, Feb 70
Batteries, how to select for portable

equipment

WAZAIK p. 40, Aug 73
Blower maintenance (HN)

W6ENIF p. 71, Feb 71
Bilower-to-chassis adapter (HN)

K6JYO p. 73, Feb 71

Converting a-m power amplifiers to

ssb service

WA4GNW p. 55, Sep 68
Efficiency of linear power amplifiers,

how to compare

wW5JJ p- 64, Jul 73
Electronic bias switching for linear

amplifiers

W6VFR p. 50, Mar 75
Fail-safe timer, transmitter (HN)

KIHVW p. 72, Oct 74
Filter canverter, an up/down

WSDA p. 20, Dec 77

Filters, ssb (HN)
KEKA

p. 63, Nov 73
Frequency multipliers
W6GXN p. 6, Aug 71
Frequency translation in ssb
Transmitters
Belt p. 22, Sep 68

Grid-current measurement in

grounded:-grid amplifiers

W6SAI p. 64, Aug 68
Intermittent voice operation of power

tubes

W6ESAI p. 24, Jan 71
Key and vox clicks (HN)

K6KA p. 74, Aug 72
Linear power amplifiers

Belt p. 16, Apr 68

Lowpass filters for solid-state linear amplifiers
WAQZIYK p. 38, Mar 74
Short circuit p. 62, Dec 74

Matching techniques, broadband, for
transistor rf amplifiers
WATWHZ p. 30, Jan 77

Multiple tubes in parallel grounding grid (HN)

W7CSD p. 60, Aug 71
National NCX-500 moedification for 15 meters (HN)

WA1KYO p. 87, Oct 77
Networks, transmitter matching

W6EFFC p. 6, Jan 73
Neutralizing tip (HN)

ZE6IP p. 69, Dec 72
Parasitic oscillations in high-power

transistor rf amplifiers

WZKG! p. 54, Sep 70
Parasitic suppressar (HN)

WASJIMY p. 80, Apr 70
Pi and Pi-L networks

W6SAI p. 36. Nov 68
Pi network design aid

WENIF p. 62, May 74

Correction (letter)
Pi-network design, high-frequency
power amplifier

p. 58, Dec 74

W6EFFC p. 6, Sep 72
Pi-network inductors (letter)

W7Iv p. 78, Dec 72
Pi networks, series tuned

W2EGH p. 42, Oct 71
Power attenuator, all-band 10-dB

K1CCL p. 68, Apr 70
Power fets

W3FQJ p. 34, Apr 71
Power tube open filament pins (HN)

WIKNI p. 69, Apr 75
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb 72
Relay activator (HN)

K6KA p- 62, Sep 71
Rf power amplifiers, high-efficiency

WBSLQK p. 8, Oct 74



Rf power transistars, how to use

WA7KRE p. 8, Jan 70
Screen clamp, solid-state

WILRW p. 44, Sep 68
Sstv reporting system

WB6ZYE p. 78, Sep 76
Step-start circuit, high-voltage (HN)

W6VFR p. 64, Sep 71
Swr alarm circuits

W2EEY p. 73, Apr 70

Temperature alarms for high-power amplifiers

WZEEY p. 48, Jul 70
Transmitter power tevels, some

observations regarding

WAS5SNZ p. 62, Apr 71
Transmitter, remote keying (HN)

WA3HDU p. 74, Oct 69
Transmitter switching, salid-state

WZEEY p. 44, Jun 68
Transmitter-tuning unit for the blind

WINTP p. 60, Jun 71

TV sweep tubes in linear service,

full-blast operation of

WBSAI, W6UOV p. 9, Apr 68
Vacuum tubes, using odd-ball types in

linear amplifiers

w54J p. 58, Sep 72
Vfo, digital readout

WBSEIFM p. 14, Jan 73
high-frequency
transmitters

ART-13, Moadifying for noiseless CW (HN)
K5GKN p. 68, Aug 69
CW transceiver for 40 and 80 meters

W3NNL, K30I0 p. 14, Jul 69
CW transceiver for 40 and 80 meters, improved

W3NNL p. 18, Jul 77
CW transceiver, low-power 20-meter

W720l1 p. 8, Nov 74
CW transmitter, half-watt

KavQy p. 69, Nov 69

Driver and final for 40 and 80 meters,

solid-state

W3QBO p. 20, Feb 72
Electronic bias switch for negatively-biased

power amplifiers

WAS5KPG
Field-effect transistor transmitters

K2BLA p.
Filters, low-pass for 10 and 15 meters

W2EEY p. 42, Jan 72
Five-band transmitter, hf, solid-state

I5TDJ p. 24, Apr 77
Frequency synthesizer, high frequency

K2BLA p. 16, Oct 72
Grounded-grid 2 kW PEP amplifier,

high frequency

W6ESAI p. 6, Feb 69
Heath HW-101 transceiver, using with

a separate receiver (HN)

p. 27, Nov 76

30, Feb 71

WALIMKP p. 63, Oct 73
Linear amplifier, five-band

W71V p. 30, Mar 70
Linear amplifier, five-band conduction- cooled

WIKIT p. 6, Jul 72

Linear amplifier performance, improving
W4PS) p. 68, Oct 71
Linear amplifier, 100-watt

W6EWR p. 28, Dec 75
Linear, five-band hf

W7DI p. 6, Mar 72
Linear, five-band kilowatt

wW40Q p. 14, Jan 74

Improved operation (letter) p. 59, Dec 74
Linear for 80-10 meters, high-power

W6HHN p. 56, Apr 71

Short circuit p. 96, Dec 71
Linear power amplifier, high-power

solid-state

Chambers p. 6, Aug 74
Linears, three bands with two (HN)

WANJF p. 70, Nov 69
Low-frequency transmitter, solid-state

W4KAE p. 16, Nov 68
Lowpass filter, high-frequency

w20oLu p. 24, Mar 75

Short circuit p. 59, Jun 75
Modifying the Heath SB-200 amplifier for
the new 8873 zero-bias triode

wW6uov p. 32, Jan 71
Phase-locked loop, 28 MHz

WIKNI p. 40, Jan 73
QRP fet transmitter, 80-meter

W3FQJ p. 50, Aug 75
Ssb exciter, 5-band

K1UKX p. 10, Mar 68
Ssb transceiver, miniature 7-MHz

w788BX p. 16, Jul 74
Ssb transceiver using LM373 IC

W5BAA p. 32, Nov 73
Ssb transceiver, 9-MHz, IC

G3zZve p. 34, Aug 74

Circuit change (letter) p. 62, Sep 75
Ssb transmitter and receiver, 40 meters

VE3GSD p. 6, Mar

Short circuit p. 62, Dec
Ssb transmitter, phasing type

WAJJIYK p. 8, Jun
Tank circuit, inductively-tuned high-frequency

W6ESAI p. 6, Jul
Transceiver, singie-band ssb

wWI1DTY p. 8, Jun
Transceiver, 3.5-MHz ssb

VE6ABX p. 6, Mar

Transmitter, five-band, CW and ssb

WN3WTG p. 34, Jan
Transmitter, low-power

WGENIF 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

3-4002, 3-500Z filament circuits, notes on

KOWEH p. 66, Apr
3-500Z in amateur service, the

WG6SAI p. 56, Mar
7-MHz QRP CW transmitter

WA4MTH p. 26, Dec
14.MHz vfo transmitter, solid-state

w3QBO p. 6, Nov
28-MHz transmitter, solid-state

K2ZSQ p 10, Jul
40-meters, transistor rig for

W6BLZ, K5GXR p. 44, Jul

160-meters, 500-watt power amplifier
W2BP p. 8, Aug

vhf and uhf transmitters

Converting the Swan 120 to two meters
KO6RIL p. 8, May
Fm repeater transmitter, improving

wW6GDO p. 24, Oct
Linear for 2 meters

W4KAE 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)

W100P 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)

K225Q p. 74, Jul
Vbhf linear, 2kW, design data for

weuov p. 6, Mar
50-MHz kilowatt, inductively tuned

K1DPP p. 8, Sep
$0-MHz linear amplifier

KIRAK p. 38, Nov
50-MHz linear amplifier, 2-kW

wWeUGOV p. 16, Feb
50-MHz linear, inductively tuned

W6SAI 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 p. 14, Jul
144-MHz fm transmitter, Sonobaby

WABUZO0 p. 8, Oct

Short circuit p. 96, Dec

Crystal deck for p. 26, Oct
144-MHz low-drive kilowatt linear

WEHHN p. 26, Jul

144-MHz low-power solid-state transmitter
KoVvQY p. 52, Mar
144.MHz phase-modulated transmitter
W6AJF p. 18, Feb
144.-MHz power amplifier, high performance
weuaov p. 22, Aug
144-MHz power amplifier, 10-watt solid-state
WIDTY p. 67, Jan
144-MHz rf power amplifiers, solid state
W4CGC p. 6, Apr

74
74

73
68

68

71

72
70
70
70
71
74

73

144-MHz transmitting converter, solid-state ssb

WGENBI p. 6, Feb

Short circuit p. 62, Dec
144-MHz transceiver, a-m

K1AOB p. 59, Dec
144-MHz two-kilowatt linear

W6UOV, W6Z0, K6DC p. 26, Apr

144. and 432- stripline amplifier/tripler

K2RIW p. 6, Feb
220-MHz exciter
WB6DJY p. 50, Nov

74
74

71
70
70

71

220-MHz power amplifier

w6euov p. 44, Dec
220-MHz, rf-power amplitier for

WB6DJV p. 44, Jan
220-MHz rf pawer amplifier, vhf fm

K7JUE p. 6, Sep
432-MHz amplifier, 2-kW

W6DAI, W6NLZ p. 6, Sep
432-MHz exciter, solid-state

w100P p. 38, Oct
432-MHz rf power amplifier

K6JC 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
1256-MHz power amplifier

W2COH, W2CCY, w20J,

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, K8TVvP p. 44, Dec
Tuning up ssb transmitters

Allen p. 62, Nav
troubleshooting
Analyzing wrong dc voltages

Allen p. 54, Feb
Audio distortion, curing in speech

amplifiers

Allen p. 42, Aug
Basic troubleshooting

James p. 54, Jan
Dc-dc converters, curing trouble in

Allen p. 56, Jun
Fets, troubleshooting around

Allen p. 42, Oct
High-voltage troubleshooting

Alien p. 52, Aug
Logic circuits, troubleshooting

WBGRG p. 56, Feb
Mobile power supplies, troubleshooting

Allen p. 56, Jun
Ohmmeter troubleshooting

Allen p. 52, dan
QOscillators, repairing

Allen p. 69, Mar
Oscillator troubleshooting (repair bench)

K41PV p. 54, Mar
Oscilloscope, putting to work

Allen p. 64, Sep
Oscilloscope, troubleshooting amateur

gear with

Allen p. 52, Aug
Power supply, troubleshooting

K41PV p. 78, Sep
Receiver alignment

Allen p. 64, Jun
Receiver alignment techniques, vhf fm

K4IPV p. 14, Aug
Receivers, troubleshooting the dead

K4I1PV 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 receivers

Allen p. 52, Apr
Speech ampiifiers, curing distortion

Allen p. 42, Aug
Ssb transmitter alignment

Allen p. 62, Oct
Sweep generator, how to use

Allen p. 60, Apr
Transistor amateur gear, troubleshooting

Allen p. 64, Jul
Transistor circuits, troubleshoocting

K4tPv p. 60, Sep
Transistor testing

Allen p. 62, Jut
Tuning up ssb transmitters

Allen p. 62, Nov
Vhf transmitters, aligning

Allen p. 58, Sep

71
71
73
68
69
70
75

70
70

75
69

70
75

68
69

68

69
77
68
75
76
68

70
68

68

69

68
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Voltage troubleshooting

James p. 64, Feb 76
vhf and microwave
general
Amateur vhf fm operation

W6AYZ p. 36, Jun 68
Artificial radio aurora, vhf

scattering characteristics

WB6KAP p. 18, Nov 74
A-m modulation monitor (HN)

K7UNL p. 67, Jut 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-poie

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)

WAT7KRE 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

WEAJF p. 49, Jun 70
Frequency scater, 500-MHz

W6URH p. 32, Jun 75
Frequency scalers, 1200-MHz

WBIKEY p. 38, Feb 75
Frequency synchronization for

scatter-mode propagation

K20VS p. 26, Sep 71
Frequency synthesizer, 220 MHz

W6GXN 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

WBSDNI p. 38, Apr 73
Klystron cooler, waveguide (HN)

WA4WDL p. 74, Oct 74
Lunar-path nomograph

WAENCT p. 28, Oct 70
Microwave communications, amateur

standards for

K6H1J p. 54, Sep 69
Microwave frequency doubler

WA4WDL 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
Microwave rf generators, solid-state

WIHR p. 10, Apr 77
Microwaves, getting started in

Roubal p. 53, Jun 72
Microwaves, introduction to

WICBY p. 20, Jan 72
Microwave solid-state amplifier design

WAGUAM p. 40, Oct 76

Comment, VK3TK, WAGUAM p. 98, Sep 77
Moonbounce to Australia

W1DTY p. 85, Apr 68
Noise figure, meaning of

K6MIO p. 26, Mar 69
Noise figure measurements, vhf

WB6NMT p. 36, Jun 72
Noise generators, using (HN)

K2ZSQ p. 79, Aug 68
Phase-locked loop, tunahle 50 MHz

WIKNI p. 40, Jan 73
Polaplexer design

KEMBL p. 40, Mar 77
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)

W6EBPK p. 71, Jul 73
Rf power-detecting devices

K6JYO p. 28, Jun 70
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Satellite communications

KITMA p. 52, Nov

Added notes (letter) p. 73, Apr
Satellite signal polarization

KH61J p. 6, Dec
Solar cycle 20, vhfer's view of

WAS!IYX p. 46, Dec
Spectrum analyzer, microwave

WAGUAM p. 54, Aug
Tank circuits, design of vhf

K7UNL p. 56, Nov
Uhf dummy load, 150-watt

WB6QXF p. 30, Sep
Uhf hardware (HN)

WECMQ p. 76, Oct
Vfo, high-stability vhf

OH2CD p. 27, Jan
Vhf beacons

K6EDX p. 52, Oct
Vhf beacons

W3FQJ p. 66, Dec
Vhf circuits, eliminating parallel currents (HN)

G3IPV p. 91, May
50-MHz bandpass filter

W4EKO p. 70, Aug
50-MHz frequency synthesizer

WI1KNI p. 26, Mar
144-MHz fm frequency meter

W4JAZ p. 40, Jan

Short circuit p. 72, Apr
144-MHz frequency synthesizer

WB4FPK p. 34, Jul
144-MHz frequency-synthesizer, one-

crystal

WZKMV p. 30, Sep
220-MHz frequency synthesizer

W6GXN p. 8, Dec
432-MHz ssb, practical approach to

WA2FSQ p. 6, Jun

1296-MHz microstripline bandpass filters

WAGUAM p. 46, Dec
2304-MHz stripline bandpass filter

WA4WDL, WB4LIM p. 50, Apr
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

WAIHUV p. 16, May
Feeding and matching techniques for

vhf/uhf antennas

WI1JAA p. 54, May
Ground plane, portable vhf (HN)

K9DHD p. 71, May
Log-periodic yagi beam antenna

K6RIL, W6SAI p. 8, Jul

Correction p. 68, Feb
Matching techniques for vhf/uhf antennas

WIJAA p. 50, Jul
Microstrip swr bridge, vhf and uhf

W4CGC p. 22, Dec
Microwave antenna, low-cost

K6HIJ 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

WB6{OM p. 8, Aug
Parabolic reflectors, finding

focal length of (HN)

WA4WDL p. 57, Mar
Swr meter

WEVSV p. 6, Oct
Transmission lines, uhf

WA2VTR p. 36, May
Two-meter antenna, simple (HN)

wéeBLZ p. 78, Aug
Two-meter mobile antennas

W6BLZ p. 76, May
Vhf antenna switching without relays (HN)

K2ZSQ p. 77, Sep
10 GHz, broadband antenna

WA4WDL, WB4LJM p. 40, May
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, 5 wave vertical

K6KLO p. 40, Jul

72
73

72
74
77
70
76
70
72
69
71
77
76
74

71
71

73

73
74
71
75
77
68

74
76

76

69
70

76
72
69
74

75

74
70
71
68
68
68
77

75

69
69
68
70
74

144-MHz antenna, %-wave vertical,
build from CB mobile whips

WB4WSU p. 67, Jun
144-MHz antennas, simple

WA3NFW p. 30, May
144-MHz antenna switch, solid-state

K2ZSQ p. 48, May
144-MHz collinear antenna

W6RJO p. 12, May
144-MHz collinear uses PVC pipe mast (HN)

K8LLZ p. 66, May

144-MHz four-element collinear array
WB6KGF p. 6, May

144-MHz ground plane antenna, 0.7
wavelength

W3WZA p. 40, Mar
144-MHz moonbounce antenna

K6HCP p. 52, May
144-MHz whip, 5/8-wave (HN)

VE3DDD p. 70, Apr
432-MHz corner reflector antenna

WAZFSQ p. 24, Nov
432-MHz high-gain Yagi

K6HCP p. 46, Jan

Comments, W@ PW p. 63, May
432-MHz OSCAR antenna (HN)

WIJAA 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-signai
communications
K6HCP
Calculating preamplifier gain from
noise-figure measurements
N6TX p. 30, Nov
Cooled preamplifier for vhi-uhf reception
WAZRDX p. 36, Jul
Double-balanced mixers, circuit packaging for

p. 28, Nov

WAGUAM p. 41, Sep
Fet converters for 50, 144, 220 and

432 MHz

W6AJF p. 20, Mar

Interdigital preamplifier and comb-line
bandpass filter for vhf and uhf
W6KHT p. 6, Aug
Microwave amplifier design, solid state
WABUAM p. 40, Oct
Noise figure, sensitivity and dynamic range

WIDTY p. 8, Oct
Noise figure, vhf, estimating

WAIHUV p. 42, Jun
Overload problems with vhf converters,

solving

WI100P p. 53, Jan
Receiver scanner, vhf

K2L2G p. 22, Feb
Receiver, superregenerative, for vhf

WASSNZ p. 22, Jui

Signal detection and communication

in the presence of white noise

WB6IOM p. 16, Feb
Signal generator for two and six meters

WABOIK p. 54, Nov
Single-frequency conversion, vhf/uhf

W3FQJ p. 62, Apr
Vhf converter performance,

optimizing (HN)

K2ZSQ p. 18, Jul
Weak-signal source, stable, variable output

K6JYO p. 36, Sep

Weak-signal source, 144 and 432 MHz
KéJC p. 58, Mar
Weak-signal source, 432 and 1296 MHz

K6RIL p. 20, Sep
10 GHz hybrid-tee mixer

G3NRT p. 34, Oct
28-30 MHz low-noise preamp

WI1JAA 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

WB2EGZ 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, high dynamic range
DJ2LR p. 55, Jul

144-MHz converter, 1.5 dB noise figure
WABSXC p. 14, Jul

144-MHz converters, choosing fets (HN)
KeJYO p. 70, Aug

74
73
69
72
76

71

69
70
73
71

76
76

73
73

73
72

75

69
69

75

71

71

71

68
68

73

77
68



144-MHz deluxe mosfet converter

WB2EGZ p. 41, Feb

Short circuit p. 96, Dec

Letter, WOLER p. 71, Oct
144-MHz etched-inductance bandpass

filters and filter-preamplifiers

W5KHT p. 6, Feb
144-MHz fm receiver

WISEK p. 22, Sep
144-MHz fm receiver

WAZGBF p. 42, Feb

Added notes p. 73, Jul
144-MHz fm receiver

WAZGCF p. 6, Nov
144-MHz preamplifier, improved

WA2GCF p. 25, Mar
144-MHz preamplifier, low noise

WBBEB p. 36, Jun
144-MHz preamp, low-noise

WIDTY p. 40, Apr
144.MHz preamp, super (HN)

K6HCP p. 72, Oct
144-MHz preamp, MM5000

WAKAE p. 49, Oct
144-MHz transverter using power fets

WBGBPI p. 10, Sep
220-MHz mosfet converter

WB2EGZ p. 28, lJan

Short circuit p. 76, Jul
432-MHz converter, low-noise

K6JC p. 34, Oct
432-MHz fet converter, low-noise

WABSXC p. 18, May
432-MHz fet preamp (HN)

WIDTY p. 66, Aug
432 MHz preamplifier and converter

WA2GCF p. 40, Jul
432-MHz preamplifier, ultra low-noise

WI1JAA p. B, Mar
1296-MHz converter, solid state

VK4ZT p. 6, Nov
1296 MHz, double-balanced mixers for

WAGUAM p. 8, Jul
1296-MHz noise generator

w3Bsv p. 46, Aug
1296-MHz preamplifier

WABUAM p. 42, Oct
1296-MHz preamplifier, low-noise

transistor

WAZVTR p. 50, Jun

Added note (letter) p. 65, Jan
1296-MHz preamplifiers, microstripline

WABUAM p. 12, Apr

Comments, W2DU p. 68, Jan
1296-MHz ssb transceiver

WAGBUAM p. B, Sep
1296-MHz rat-race balanced mixer

WABUAM p. 33, Jul
2304-MHz balanced mixer

WAZZZF p. 58, Oct
2304-MHz converter, solid-state

K2JNG, WAZLTM, WA2VTR p. 16, Mar
2304-MHz preamplifier, solid-state

WA2ZVTR p. 20, Aug
2304-MHz preamplifiers, narrow-band

solid-state

WAIHUV p. 6, Jul
vhf and microwave
transmitters
Aligning vhi transmitters

Allen p. 58, Sep
Converting the Swan 120 to two meters

K6RIL p. 8, May
External anode tetrodes

WESAI p. 23, Jun
Inductively-tuned tank circuit

WESAI p. 6, Jul
Lighthouse tubes for uhf

weuov p. 27, Jun
Pi networks, series-tuned

W2EGH p. 42, Oct

Ssb input source for vhi, uht transverters (HN)
FEMK

p. 69, Sep
Transistors for vhi transmitters (HN)

W100P p. 74, Sep
Vhi linear, 2 kW, design data 1cr

weuov p. 7. Mar
Water-cooled 2C39 (HN)

WAIRPB p. 94, Sep
2C39, water cooling

KEMYC p. 30, Jun
50-MHz customized transverter

KIRAK p. 12, Mar

50-MHz heterodyne transmitting mixer

K2ISP p. B, Apr

Caorrection p. 76, Sep
50-MHz kilowatt, inductively-tuned

K1DPP p. 8, Sep

71
71
71

72
12

72

T4
76
69
68
76

69
69

70
68
69
75
75
70
75

73

71
72

75
76

70
69
69
77
&9
71

69
70

75

50-MHz 2 kW linear amplifier

weuov p. 16, Feb 71
50-MHz linear amplifier

KIRAK 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

KBDOC, KBTVP p. 44, Dec 68
50-MHz transverter

WASIGU p. 44, Jul 69
50-MHz tunnel-diode phone rig

K2Z5Q p. 74, Jul 68
144-MHz fm transceiver, compact

WBEAOI p. 36, Jan 74
144-MHz fm transmitter

WBAJF p. 14, Jul 71
144-MHz fm transmitter

WISEK p. 6, Apr 72
144-MHz fm transmitter, Sonocbaby

WAQOUZO p. B, 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

W6EAJF p. 18, Feb 70
144-MHz power amplifier, high

performance

weuov p. 22, Aug 71
144-MHz power amplifiers, fm

wAaCGC p. 6, Apr 73
144-MHz power amplifier, 10-watt

solid-state (HN)

wWIDTY p. 67, Jan 74
144-MHz power amplifier, B0-watt, solid-state

Hatchett p. 6, Dec 73
144-MHz stripline kilowatt

W2GN p. 10, Oct 77
144-MHz transceiver, a-m

K1AOB 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

KIRAK p. 24, Feb 72
144-MHz two-kilowatt linear

W6EUOV, WEZO0, K6DC p. 26, Apr 70
144- and 432-MHz stripline amplifier/tripler

K2RIW p. 6, Feb 70
220-MHz exciter

WB6DJV p. 50, Nov 71
220-MHz power amplifier

weuov p. 44, Dec 71
220-MHz rf power amplifier

WB6DJV p. 44, Jan 71
220-MHz rf power amplifier, fm

K7JUE p. 6, Sep 73
432-MHz amplifier, 2-kW

WESAI, WBNLZ p. 6, Sep 68
432-MHz exciter, solid-state

w100P p. 38, Oct 69
432-MHz power amplifier using stripline

techniques

W3IHMU p. 10, Jun 77
432-MHz rf power amplifier

K6JC p. 40, Apr 70
432-MHz solid-state linear amplifier

WB6QXF p. 30, Aug 75
432-MHz ssb converter

K6JC p. 48, Jan 70

Short circuit p. 79, Jun 70
432-MHz 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

WAJTCNP p. 36, Sep 75
1152- to 2304-MHz power doubler

WAISHUV p. 40, Dec 75
1270-MHz video-modulated power amplifier

WOZIH p. 67, Jun 77
1296-MHz frequency tripler

K4SUM, W4API p. 40, Sep 69
1296-MHz linear, high-power

WB6IOM p. 8, Aug 68

Short circuit p. 54, Nov 68
1296-MHz power amplifier

W2COH, W2CCY, w204,

wliMu p. 43, Mar 70
1296-MHz ssb transceiver

WABUAM p. B, Sep 74
1296-MHz transverter

KEZMW p. 10, Jul 77
2304-MHz power amplifier

WASHUV p. 8, Feb 75

(WARBLE ALARM

ELAPSED TIMER

CAR-VAN CLOCK

WITH HEADLIGHT ALARM *

SECONDS DISPLAY SWITCH

FMINUTE SNODZE ALARM

SIMPLE A WIRE HODK UP
*  JUMBD %" LED DISPLAY
« 1 TOSAMINUTE COUNTDOWN

WITH LLOCK!

* PRUGGED ABS CASE
COMPLETE KIT $35.95 .
ASSEMBLED $45.95

OUARTZ CAYSTAL
ACCURALY

TIME™ = 'INS SIMULTANEOUSLY

DIGITAL AUTO INSTRUMENTS
=1 tackometen SEVEN MODELS!
»] WATER TEMP KIT INCLUDES
1 FUEL LEVEL CASE & AL
o SPEEDOMETER" PRESEUNE & TEWP §1WD0E

HARDRAR]

Ba 0 T AR EARL

KIT: $49.95. .. ...

"

#5 0IL PRESSURE AEEE WL LD WALY AL S0AR
i DIl TEMP FEATURES
el HATTERY MONITOR s & ORANGE LADE

“ADD 310 FOR AEQUIRED SFEED SENDER 315 FOR SFELD SENDLR ALDNE

LASSEMBLED: $59.95

= SWING PENDULUM

TIME SET PUSH BUTTONS
ALARM FEATURE

KIT-UNFINISHED CASE
ASSEMBLED-STAINEDCASE . . ........ $69.95

ELECTRONIC ‘PENDULUM’ CLOCK

7™ HOURS AND MINUTES DISPLAY

QUARTZ DIGITAL AUTO CLOCK
OR ELAPSED TIMER!
ELAPSED TIMER: HRS, MINS & SECS
SIMPLE PUSHBUTTON RESET &
HOLD TOGGLE SWITCH
®iT INCLUDES EVEAYTHING
NOTHING ELSE TOBUY! 4™ LEDS!
INTERNAL BATTERY BACK P
NN POLAR INPUTY
(EX-T] nnnuum
MENSIOING .7

KIT: SZT 95

NOW WITH
ELAPSED

3% DIGITAL CLOCK
$49.95 . (o

TIME!
o GOIGIT KIT 559.35 o DG

VITVAC 12 0R 24 HA MODE
§OIGIT VERSIDN 277 «% 0 | 101G

KIT COMES COMPLETE!
1T WERSION 1€ e 5 o1

vecro $59.95
assevaieo §70.96

TV-WALL CLOCK
» 2% VIEWING DISTANCE

« B HOURS & MINUTES

= J'SECONDS

* COMPLETE WITH WOODD CASE

KIT:$3495....... ASSEMBLED: $39.95

117 VAL

ECONOMY CAR CLOCK

o

« COMPLETE WITH CASE
BRACKET & TIME SET
PUSHBUTTONS

« ALARM OPTION

KIT:$19.95. . ....

.ASSEMBLED: $26.95

i NouL UM SWING

PENDULUM

$14.95

case witnonacker $3.75

MARK FOSKETS’

SOLID STATE TIME
P.0. BOX 2159

BANKAMERICARD

24 HR

[ master charge

)y, PHONE

\_ CALIFORNIA RESIDENTS - ADD 6% SALES TAX

DUBLIN, CALIF. 94566
ORDERS (415) 828-1923

vy
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There’s
nothing
like it m

RADIO mmun"b l(
(@ ]e)

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

The U. S. Callbook has over
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 300,000 calls,
names and addresses of ama
teurs outside of the USA.

U.S. Callhook $14.95
Foreign Callhook $13.95

Order from your favorite electron-
ics dealer or direct from the pub-
lisher. All direct orders add $1.50 for
shipping. lllinois residents add 5%
Sales Tax.

RADID AMMEUHIlb l(
OO0OK inc
hom. £ 925 Sherwood Drive
Lake Bluff, 1. 60044

PRESTO!

Your counter becomes
a digital display!

Like magic, Hufco's Digi-Dial Adaptor turns any
frequency counter into an absolutely accurate digital
display! Inexpensively! With continual display of both
transmit and receive frequencies — as fast as you
turm your transceiver dial!

With the Digi-Dial Adaptor your counter easily
adapts to Yaesu (with a modified version for the Yaesu
100 and 500 senes), Tempo One, Drake (specity if

G model), Galaxy, Hallicrafter, Heath, Kenwood and
other transceiver. Tell us which other brand you have
We'll tell you if the adaptor fits

Operation requires only a connecting cable o the
transceiver VFO plug. Translates VFO output to 2
through 2.5 mHz. No internal 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 basic
EOUII"ITET kits starting as low as $29.95! Enclosed is Check-Money Order-VISA/MC OK!
Quick! Order yours today! Name
Please rush me: Addre

| Digi-Dial Adaptor adress’

$29.95 ki/$39.95 assembled City/State/Zip

Digi-Dial Adaptor (Yaesu 100 or 500) s i
$39.95 kit/$49.95 assembled H“'co Box 357, Dept. A
Complete date on Hufco Provo, Utah 84601
frequency counters 801/375-8566

95 kit form

$39.95 assembled

Get the most
from
your antenna! i

With the Omega-t Antenna Noise Bridge
you can test for resonant frequency and
impedance . . . adjust and retest . .. until your
antenna performs at its optimum. Use
the Noise Bridge to trim RF lines for best
performance, too.

This patented design uses your sensi-
tive receiver as a bridge detector, out-
performing more expensive tesl equipments

Reduce power loss due to mismatch —
now'! Get more details or order today.

Model TE7-01 ... 1-100 MHz range: $34.95
Model TE7-02 . .. 1-300 MHz range: $44.95

\\-_ESIELECTFIDEPACE PR mihaaiieiinhiininsl it

SYSTEMS, INC.

P.O. BOX 1395

RICHARDSON, TEXAS 75080 s .
TELEPHONE (214) 231-8303

Sold at Amateur Radio Dealers
or Direct from Electrospace Systems, Inc




TS-1 MICROMINIATURE ENCODER-DECODER

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

0 Microminiature in size, 1.25x2.0x.65" high

[0 Hi-pass tone rejection filter on board

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

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

- O Lowdistortion adjustable sinewave output

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

0 Encodes continuously and simultaneously
during decode, independent of mike
hang-up

O Totally immune to RF

Wired and tested, complete with
K-1 element

$59.95

K-1 field replaceable, plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIALISTS

P.O. BOX 153
BREA, CALIFORNIA 92621
(714) 998-3021

-\
The Leader in the Northwest!

ATLAS ICOM KENWOOD YAESU

ragoa

KENWOOD Transceiver KENWOOD 2M FM
TS-520S 160 thru 10M $649. (less DG-5) TR-7400A $399.

KENWOOD Transceiver
TS-820S 160 thru 10M $1048.

' IC 228
© $299.

ICOM Transceiver 2M FM
IC 245 $499.

ICOM Transceiver 2M FM
SSBIC 2118749

B . e w
> YAESU HF SSB 7] 2 m\;?grsFule‘Sr-Szé :;H595
FT-101E, 160 thru 10M $729. I '
: » T R
Mt exthomacs onl COMMUNICATIONS == "7 "rree
| (Walk-in customers only) 17550 15th AVE. N.E. L =
Bellevue - 12001 N. E. 12th SEATTLE, WASH. 98155 w IN STATE OF WASH.
Everett - 6920 Evergreen Way 206-364-8300 e J 1-800-562-7625
L— ==
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AdyerTiSers

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 fbetween

name and number. Ex: Ham Radio 234
INDEX
ABC 74 Janel 068
AGL 558 Jones 626
ALDA 62% K-Enterprises _____ on
ATY * KE Elect, 072
Aldelco 347 Kampp 613
Aluma ___ 589 Kantronics 605
Am. Whole Kenwood *
Elect. 003 Kester Solder *
Ameco 331 Klaus 430
Amsar ____ 220 Lafayette 598
Apolle ___ 0N Little Giamt __ 011
Artistic Label _ 326 Long's 468
Astral Lunar 577
Atlas ____ 198 Lyle 373
Atronics ____ 382 MFJ 082
Bauman ___ 017 Madison *
Budwig 233 Magnus 578
Buller __ 328 Masters ____ 556
CFP _ Matric 084
CW Elect. _ 533 Microwave Filter 637
Clegg 027 NuData 455
Cleng __ 465 Optoelectronics 352
Comm. Elect. ____ 489 Orlando Hamcation *
Comm. Spec. ____ 330 Palomar _
Crystal Banking 573 Partndge ___ 439
Cushcraft 035 Pipo ____ 481
Cygnus-Quasar 549 Poly Paks ___ 096
DGM 458 Prime 627
DX Eng 222 QSA 599 638
Dames Comm. ___ 551 RF Power
Dames ___ 324 Comp. 542
Data Signal __ 270 RF Power Labs 602
Dave * Callbook ____ 100
Davis Elect. ___ 332 Radio World *
Dentron ___ 259 Ramsey :
Disc-Cap ___ 449 Regency ____ 102
Drake 039 SS5T ___ 375
ET.0 * SAROC *
Elect. Distr 044 Sentry 600
Elect. Equip Sherwood 435
Bank 288 Sold State Time 636
Electrospace ____ 407 Space 107
Erickson 047 Spectronics 191
Excel ___ 535 Spectrum Int, ____ 108
GLB __ 582 Swan _ 11
Gem Quad _ 295 TPL 240
Gray 055 Ten-Tec *
Gregory * Tri-Ex 116
Gull Elect 635 Tristao ____ 118
Hal ___ 057 Tropical Hamboree *
Hal-Tronix 254 VHF Engineering 21
Ham Center 491 Vanguard *
Ham Radio Pub. __ 150 Varian ____ (43
Hamtronics ___ 246 Vines 614
Heath ___ 060 Waebster Comm. 423
Henry 062 Weinschenker 122
Hufco _ 403 Westcom ____ 510
lcom ____ 065 Waestern Elect, *
Int. Circuits __ 518 Whitehouse ___ 378
Int. Crystal ____ 066 Wilson 123
James 333 Yaesu 127
Jan 067

*Please contact this adveruser directly

Limit 15 inquiries per request.

December 1977
Please use before January 31, 1978

Tear off and mail 10

HAM RADIO MAGAZINE — “check off”
Greenville, N. H. 03048
NAME

CALL ...vavvsnnneansans
BYREET: .o o s ot i aaba ChTi s aibainma e ainies ian s
3 ] § SRRV ¥ | | TR P,

150 december 1977

WANTS YOU TO
BEGIN
WITH THE BEST

As you develop your skills, in-
crease your participation in Ham
Radio activities, and add hard-
ware for ever-increasing flexibil-
ity of operations, you’ll come to
know ICOM. Just ask any old
Ham. ICOM is the quality name in
VHF/UHF Amateur Radio equip-
ment because it is simply the
best. ICOM is the line you'll want
to move up to for unequaled
quality and features.

AGL has developed a new
piece of hardware for your 1C-211
and IC-245, the "AGL SCANNER
/1." It will allow you to use your
transceiver to scan all 4 MHz in 5-
kHz steps as the digital display in
the radio tells you what frequen-
cy you are listening to. The "AGL
SCANNER II'" can be mounted in-
side or outside of your unit and
has adjustable scan rate.

Don't delay in moving up. BEGIN
WITH THE BEST: ICOM and AGL.
“AGL SCANNERII"...... $29.95

Both the IC-211 and IC-245 are available
with SCANNER installed. Call or write for
our quote.

B
BANKAMERICARD

i v

CALL USTODAY
TOLL FREE AT
1-800-527-7418
CALL 214-241-6414 (in Texas)
LARRY WASWWH  ARTKITRG  GORDON NSAU
MIKE WASUOB MIKE WB5ACM
TOM K5TM BOB W5XC

We service and repair all major lines of
Amateur Radio equipment.

(AGL &lectronies)

3068 FOREST LANE, SUITE 309
DALLAS, TEXAS 75234

AdyerTisers iNdeX

ABC Communications .
AGL Electronics, i
ALDA Cnmmumm
ATV Research .

Aldeico . . ... ..
aluml Tower Cn.

Amaco Equipment Co..
Amsat

Apollo Plouucll

Artistic Label . . .

Astral Electronics.

Atlas Radio

Atronics

R.H. Bauman Sales Co
Budwig Mfg. Co.

Bullet

CFP Communications .

CW Electronics Sales Co
Clegg

Cleng Electronics
Communications Electronics
Communications Specialists
Crystal Banking Service .
Cushcratt

Cygnus-Quasar

DGM Engineering

DX Engineering .

Dames Communications Systems . . .

Dames, Ted

Data Signal, Inc

Dave . .

Davis Electronics
Dentron Radio Compa n\r
Disc-Cap

Drake Co., R. L

Ehrhorn Technological Owanoru

Electronic Distributors .
Electronic Equipment Bank
Electrospace

Erickson Communications
Excel Circuits

GLB

Gem Cuad

Gray Electronics,

Gregory Electronics

Gull Electronics

Hal Communications Corp.
Hal Tronix

Ham Radio Center

Ham Radio Publications
Hamitronics, Inc

Heath Company.

Henry Radio Stores

Hufco

lcom

Integrated Crcuits Unlimited
International Crystal
James Electronics

Jan Crystals

Jones, Marlin P, & Assoc
K-Enterprises

KE Electronics

Kampp Electronics, Inc
Kantronics

Trio-Kenwood Communications, inc

Kester Solder

Klaus Radio, Inc
Latayette Radio Electronics .
Litthe Giant Antenna Labs
Long's Electronics

Lunar Electronics

Lyle Products

MFJ Enterprises

Madison Electronic Supply
Magnus Electronics Corp
Masters Communications
Matnc

NuData Electronics
Optoslectronics

Orlando Hamcation
Palomar Enginoars
Partndge IHR) Electronics
Pipo Communications
Poly Paks

Prime Electronics

QS A 599 Amateur Radio Center

RF Power Components
RF Power Labs

Radio Amateur Calibook
Radio World

Ramsey Electronics
Regency Electronics
SST Electronics
SAROC

Sentry Manulactunng
Sherwood Engineenng
Solid State Time
Space Electronics
Spectronics

Spectrum International
Swan Electronics

TPL Communications
Ten Tec

Tri-Ex Tower Corp
Tristao Tower Co.
Tropical Hamboree
VHF Eng g. Div.ol B

Vanguard Lahl

Varan, Bimac Diision
Vines, James K

Webster Communications
‘Weinschenker

Westcom

Waestern Electronics.

G.R. Whitehouse £ Co
Wilson Electronics

Yaesu Electronics Corp

91, 148

116, 118, 120
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ANNOUNCING--A New Generation of VHF/ UHF

FM RECEIVER KITS

More Sensitive, More Selective, Easier to Build, Smaller Than Ever Before!
CHECK THESE FEATURES-

# Lower system cost than ever before

¥ Better selectivity, 70-80 dB adjacent channel, over 100 dB with crystal filter option
# Six channels at no extm cost

# 50 dB Image rejection

% Latest design — new easy-towind high Q coils, compartmentized shielding

% Easy to build, test circuits on board allow tune up with only sig gen & vtvm

VHF MODEL R70 $69.95

® Available for 2M, 6M,
220 MHz, or com'l bands
® Sensitivity 0,4uV for 20 dB

Channel Crystals $5,95 ea

UHF MODEL R90 589_95.

® For any 2 MHz segment of the
380-520 MHz range

® Sensitivity 0.8uV

Optional crystal filter kit $10

Channel erystals $5.95 ea

10M,

Optional Crystal Filter Kit $10

These low noise PREAMPS

let you hear the weak ones!
Great for OSCAR, SS5B, FM, ATV.

use throughout the world,

N

©20dB gain ® Covers any 4 MHz band in range

Over 8000 in

P8 KIT $10.95
P16 Wired $21.95
Miniature mode| for
tight spaces = only
1/2 x 2-3/8 inches

MODEL RANGE
P8-LO 20-83 MHz
P8-HI 83-190 MHz
P8-220 220-230 MHz

P16 Wired Give exact band

P? KIT
P14 Wired

$12.95
$24.95
Deluxe mode! for app~

lieations where space
pemits,

® 1-1/2 x 3 inches ® Covers any 4 MHz
band in range ® ldeal for OSCAR ® Diode
protection ® Connectors ® 20 dB gain

These new CONVERTER KITS

let you receive OSCAR signals and other exciting
VHF & UHF activity on your present HF receiver.

either one
ONLY $34.95 =00 T

including crystal

) MODEL RF RANGE (MHZ) IF RANGE

MODEL  RF RANGE (MHZ) IF RANGE G A4Sk S

- = aRa ™ 432 28-
Cl e e C432-5  435-437 28-30
- pr R e ik s C432-9  439.25 (ATV)  61.25
C'I:J 3_::; 23-50 Special  Other f & i-f ranges are

o 6 146 g available on special request
c220 p/o 220-230 28-30
Special  Other rf & i~f ranges are An extruded aluminum case is available

available special request
vailable on special requ for vhf and uhf converters at $12,95,

including connectors and hardware.

TEST PROBE KITS sk FREE 1978 CATALOG

— is yours for the asking, ™NEW 40 page catalog gives
0nly$9-958c| details on these and other kits, including scanner
S adapters, receiver multicouplers, NPC power supp~

lies, M-tech PA's, CES tone pads & mics, Hy=Gain
HT's & hf rigs, & antennas, GET YOURS TODAY!

ground clip, cable, &

all components except plug for test equipment,

Contain scope type probe,

FREE SHIPPING ON LARGE STOCK OF
ANTENNASIII  We now offer free delivery

of Cusheraft, Larsen, & Hy-Gain antennas in the
48 states. Popular models such as Ringo Rangers,
VHF & triband beams, magnet mount whips, hf
verticals, rubber duckies, lightning arrestors,
Reyco traps, W2ZAU & Hy-Gain baluns. Call or
write NOW! We'll be glad to send free catalogs.

TE-3 RF Detector Probe for vtvm;
100 kHz to over 500 MHz

Direct Probe for ac/ohms, etc.

good from

TE-4
TE-5
TE-6

DC Probe w/res for 11 meg input vtvm
Blocking Copacitor Probe for counter,
signal generator, etc.

Wideband Detector Probe for scopes
TE-8 High Z/Low Capacitance scope probe

MODEL RANGE

P9=-LO 26-88 MHz

Pe-HI 88-172 MHz

P9-220 172-230 MHz

P14 Wired Give specific band
P15 KIT $18.95
P35 Wired $34.95

® Covers any 6 MHz band in
band in mnge of 380-520
MHz

® 20 dB gain

£, /¥$

ICW TRANSMITTER KITS

200 MW EXCITER MODULE KITS
T40 Eleven Channel Exciter Kit for 2M or 6M
band, . .seaus T —— $39.95

T20 Tripler/Driver Module Kit, 150 mW
2M input, 200 mW 450 MHz output $19.95

BRAARAAALAALdddiddd

RF POWER AMPLIFIER MODULES

eNO TUNING
OCOMPLETELY STABLE

oVSWR PROTECTED
®]50MW DRIVE

T80-150, 140-175 MHz, 20-25W output, wired
and tested, simply connect your cables.. $79.95

T80-450, 430-470 MHz, 13-15W....... §79.95

IN CAMNADA:

Send order to COMTEC; 5605 Westluke Ave.;
Montreal, Que H4W 2ZM3 or call 514-482-2640,
Add 28% to prices shown obove to cover customs

I’OHIGS, inc.

182-A Belmont Rd; Rochester, NY 14612
Invited

duty, exchange rate, and federal tax.

Dealer Inquiries

More Details? CHECK — OFF Page 150

It’s Easy To Order!
¢CALL OR WRITE NOW FOR FREE
CATALOG OR TO PLACE ORDER]I

®PHONE 716-663-9254, (Answering
sarvice for evenings and weekends for your
convenience, Personal service 9-5 eastemn.)

oUse credit card, COD,
eAdd $2.00 shipping & handling.

check, m.o.
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Buy the 599D’
& get a Free gift

Call: 1-800-633-3410 for your FREE

gift and 599D station from Long’s

1023.00

FOR THE 599D
STATION & YOUR
CHOICE OF ONE FREE GIFT SHOWN BELOW

KENWOOD S-599D KENWOOD R-599D KENWOOD T-599D
speaker receiver transmitter

The S-599D speaker is designed specifically R-599D: ® Entirely solid-state ® Covers 10- T-599D: e Solid-state, except driver and

for the 599D series station. ® Frequency 80 meters ® Highly stable VFO e Os- final stage ® 10-80 meters ® Modes: USB,

range: 100 to 5000 Hz » Speaker diameter: cillator for 5 fixed channels ® Built-in LSB, CW, AMe Effective 8-pole crystal filter

4% » Dimensions: 5%" W x 5%" H x 7%" crystal filters » Noise blanker ® Squelch ® Antenna impedance: 50 to 75 ohms

D = Weight: 3.3 |bs. circuit » Modes: USB, LSB, CW, AM, FM = e Carrier suppression: 40 dB ® Power con-
Power consumption: 15 watts. sumption: 350 watts

"
-

CUSHCRAFT ATB-34 BIRD Model 43 KENWOOD TR-7200A
10, 15, 20 meter antenna. THRULINE wattmeter 2m FM transceiver List Price: 189.00
List Price: 239.00 —_ List Price: 120.00
- " .
—_ —
— g ﬂhﬂ-: T
|

FREE GIFT NUMBER 1. FREE GIFT NUMBER 2. FREE GIFT NUMBER 3.

DENTRON 160-10AT REGENCY HRT-2

HYGAIN 3806

handy-talky. super tuner handy-talky.

List Price: 189.95 List Price: List Price: 179.00
129.50

FREE GIFT NUMBER 4. FREE GIFT NUMBER 5. FREE GIFT NUMBER 6.

. |
T

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

Longs Electronics &

MAIL ORDERS P O. BOX 11347 BIRMINGHAM, AL 35202 « STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM ALABAMA 35233

152 december 1977 More Details? CHECK — OFF Page 150




YAESU PROUDLY ANNOUNCES THE SENSATIONAL
SMART
NEWA FT-901D- YEARS AHEAD WITH YAESU!

Carrier level control Cathode current, relative
Keyer ON-OFF and speed  power output, ALC level
Tune Switch
VOX gain control and PTT/Manual AGC Switch Calibrator and VFO, tuning knob Returns transmitter to receive mode
Transmitter activation switch Slow-fast and OFF noise blanker Transmitter After 10 seconds of tune

Calibrate digital readout Plate Tuning

Vanable audio filter

vy s 9 b
X B B -
W e ¥ : , ) Transmitter
Mic gain . e " _ loading
Squelch for FM - o c 5 . e )

(optional) . ~ . - uﬂ‘ - pLECT Jigme oc L

o i (3 RF processor

Audio peak freq POWER MEATIR  MSSC AN ASE R PO WA - " i o

RF processor level
Receiver audio gain

Sidetone Monitor

Automatic mic

gain control Receiver front end

- mmcT - wom - N A

— 1% . Attenuator switch

- — —— LN L e
Mode Switch - o - ; Receiver RF gain

LSB/USB/FSK/AM . .| Clarifier control
(FM optional) 2N 5 :’ .__*1 - * ?
Tuneable rejection switch Memorized frequency Main VFO Frequency Clarifier for receiver
recall switch switch memory switch
IF Rejection Frequency Control Frequency Band Switch
IF Pass Bandwidth Control Recall RX 160-10M Coverage
(100 Hz to 2.4 KHz) Hequency % -
' Recall TX External Synthesized VFO Clarifier for transmitter

B Two rugged 6146B’s in the final, with negative feedback M A variable IF bandwidth that
allows 100 Hz to 2.4 KHz selectivity at the turn of a knob M IF rejection tuning to notch out
interfering signals M Optional synthesized VFO, or enlarged frequency memory bank
B Selectable AGC ™ Built in speech processor M Built in Curtis Keyer B Full range
160-10M coverage ™ Provision for new WARC frequencies M Meets Part 97.73 of FCC
requirements. . . . at your dealers soon!

Design And Specifications Subject To Change Without Notice Or Obligation

. YAESU )
arma @ The smart radio

it e | s araiaaton 01 8810 ssabien

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



Look over DenTron's low profile,
stylized MLA-2500 amplifier.
Two EIMAC high-mu 8875
power triodes are the heart of
the modularized design. The
combination of DenTron's cath-
ode-driven circuitry and EIMAC's
8875s provides simplicity,
economy and high power all in
one compact package.

Unexcelled for rugged amateur
service, the 8875 is a natural
choice for DenTron, just as it
and other EIMAC power tubes
are the choice of most principal
manufacturers of amateur,
commercial and military com-
munication equipment.

Whether you build or buy your
equipment—go EIMAC. The
EIMAC name is your assurance
of power, dependability and
quality. Send today for your
free copy of the EIMAC Quick
Reference Catalog which pro-
vides information on all pop-
ular EIMAC products. Write
Varian, EIMAC Division, 301

Industrial Way, San Carlos,
California 94070. Telephone
(415) 592-1221. Or contact any
of the more than 30 Varian
Electron Device Group Sales
Offices throughout the world.

varian

EIMAC 8875s Power Denlron's
MLA-2500 Linear Amplifier.

3.5
18

LOAD

PWR

1§ =
35 =y

7.0 —
P~ —
21.0 —

28.0 =

MILA-2500




Send for your copy of the
world’s largest catalog of
quality kit-form electronic
products.

FILL IN THIS
~ CARD AND
__ MAIL TODAY

] (Yes! Please rush me my k

personal copy of the NEW
Heathkit Catalog.

| am not on your malling list.

Name

Address.

~ Take your pick
of nearly 400 fun-to-build and
practical money-saving kits — all
backed by Heath — world leader
in better electronic kits since 1947.

| | FREEY nail card nowly

City.

State

Zip.

Dept. 122-36
Ham Radio /
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Get your very own copy of the latest

HEATHKIT

MAIL-ORDER KIT CATALOG

r——-——-

Kits for almost

everything in

electronics; auto
and marine

%\ accessories,

home products
and much
more. All
are easy to
build with
crystal-clear,
step-by-step
Heathkit
assembly

. .....m...

- —— — ———————
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