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OFFER

Don’t be misled by o es . . . they are based
on experience, large ity buying of materials,
great engineering a ieient office personnel.
We are happy ha to hold the line on
prices for you. So . . . ay more when you can

get the best for less!

FM 2 METER ANTENNAS

FM TWIST =
Ten elements horizontal polar-
ization for low end coverage and
ten elements vertical polarization
for FM coverage. For OSCAR
buffs we have 144 MHz and 432
MHz models.

4-6-11 ELEMENT YAGIS

The standard of comparison in
VHF-UHF communications, now

POWER PACK
The big signal (22 element array)
for 2 meter FM uses two A147-11
yagis with a horizontal mounting
boom, coaxial harness and all hard
ware

cut for FM and vertical polariza-
tion. There are models covering
the 450 MHz, 220 MHz and 147
MHz bands. All are rated at 1000
watts with direct 52 ohm feed and
PL-259 connectors.

IN STOCK WITH YOUR LOCAL DISTRIBUTOR

D cushcraft

CORPORATION
K 621 HAYWARD ST., MANCHESTER, N.H. 03103
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the completely new

MODEL CX-11 ... Deluxe Integrated Station

Mowy New Festines

New solid state broadband linear pow-

er amplifier 10-160 meters. 360 watts
input — requires no tuning — completely
self-protected.

New concept front-end design — utiliz-
ing TWO revolutionary double active quad
J-FET balanced mixers — for the ultimate
in cross-mod, inter-mod, and overload
prevention.

Solid-state modular construction utiliz-
ing gold-plated, pins and plug-in sockets
for all transistors, IC's, and circuit board
connectors.

Five Bandwidths of selectivity are stan-
dard — 2.4, 1.5, 1.0, .4, .1 kHz.

Peak notch filter with adjustable notch
and peak frequency.

RTTY narrow and wide shift FSK-LSB.

Built-in electronic Keyer with indepen-
dent speed and weight control and par-
tial or full dot memory.

Built-in Power Supply completely self-
protecting — both thermal and current
overload, integrated circuit controlled.

New six-digit frequency counter utilizing
new 14 inch LEDs optimized for a non-
blinking, stable display.

More Details? CHECK—OFF Page 94

ADDITIONAL FEATURES

Dual VFO's for transceive, split operation, or
dual receive.

Adjustable IF shift.

Receive or transmit offset tuning.

Push Button spotting.

Adjustable R.F. clipping.

Instantaneous break-in CW.

Built-in Wattmeter.

Built-in noise blanker.

Adjustable R.F. power output.

Pre-IF, adjustable noise blanker.

Now in production
Distributed by

PAYNE RADIO

BOX 525, SPRINGFIELD, TENNESSEE 37172

Phone/write DON PAYNE, K4ID, for a brochure,
and trade on your gear. Dial direct day or
evenings (615) 384-.2224. Personal phone an-
swered only by Don Payne.

Contact the factory for parts and service only

In Europe contact
Karl Fjell, SM558B
Sideband Communication AB
Palmtorpsvegen 3, Sweden
Phone 0155/71254

. égﬂa//aﬂe

Box 127 Franklin Lakes, NJ 07417
Tel: (201) 891-0459
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THE ATLAS MT-1

matching transformer is designed to provide a better
impedance match between the mobile antenna and
52 ohm coax. feedline. It has been tested with prac-
tically all of the mobile antennas currently on the
market. These tests have proven that in almost all
installations the base impedance at resonance will
be somewhere around 18 to 23 ohms and will not
operate efficiently with the new solid state trans-

ceivers unless an impedance matching system is
used. The MT-1 is specially designed for these trans-
ceivers including, of course, the Atlas solid state
transceivers. However even with tube type rigs that
have an output matching network, the improved
match at the base of the antenna will provide a sub-
stantial improvement in antenna effictency. The
MT-1 installs near the base of the antenna, within
18 inches or less. With bumper mounted antennas
the transformer may be installed inside the trunk
and connected to the antenna base by a section of
shielded cable, supplied with the MT-1. Or, in the
case of deck mounted antennas, the transformer may
be installed under the deck near the antenna mount

YOUR MOBILE SIGNAL

WITH THE ATLAS MOBILE ANTENNA
MATCHING TRANSFORMER

Broad Band Design, 1.8-30 MHz
500 Watt Power Rating

Choice of 4 Impedance Taps for
closely matching the base impedance
to 52 ohms

For use with solid state or tube type
transceivers

.

J MADE AND GUARANTEED BY

Ae ATLAS

A" RADIO INC.

-1 17 Via Del Monte Oceanside, CA 92054
Phone (714) 433-1983

» Weather sealed in a black anodized
case

Requires PL-259 coax plug and
RG58 or RG8 coaxial cable to trans-
cewver.

Supplied with mounting hardware.

$24

.

Available now at your Atlas Dealer See
him for complete details, or drop us a card
and we'll mail you a brochure and dealer
list
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In our modern day world of solid-state
electronic gadgets and centralized urban
living, it's the rare amateur who hasn‘t
been troubled at one time or another by
interference complaints. As often as not
the interference is being generated by
some other source, but if you have a
tower in your backyard, you're a likely
suspect and the first one to whom they
turn when the local taxicabs (or what-
ever) come booming through their quad-
raphonic stereo systems.

As | pointed out in this column last
year, the problem can be effectively
cured only by proper design and con-
struction at the manufacturing level. The
home-entertainment business is highly
competitive, however, and with today’s
staggering economy the manufacturers
are reluctant to add filtering and lead
bypassing that would increase the price
tags on their equipment. Until recently,
in fact, they contended that only 1% of
home entertainment equipment oper-
ates in an rf environment which necessi-
tates special attention. However, with
the proliferation of two-way radio sys-
tems, as well as higher power a-m and
fm broadcasting stations and high-speed
digital systems which can cause interfer-
ence, | doubt that many consumers
would agree.

The answer to this problem may now
be in sight. On May 15th, Rep. Charles
A. Vanik of Ohio introduced a Bill to
the House of Representatives which, if
it becomes law, will give the FCC the
right to regulate the manufacture of
electronic home-entertainment devices
to reduce their susceptibility to interfer-
ence from nearby radio transmitters.

*The Honorable Torbert H. Macdonald,
Chairman, Subcommittee on Communica-
tions, Room R331, Rayburn House Office
Building, U.S. House of Representatives,
Washington, D.C. 20515.

a second look fl

.m

That Bill, H.R. 7052, has been referred
to the Committee on Interstate and For-
eign Commerce, and specifically to the
Subcommittee on Communications. The
Bill must receive a hearing there before
it can be sent to the House for action. If
the Bill is to receive a hearing, however,
the Congress must be made aware of our
support for such legislation — support
which you can demonstrate by writing
to the Chairman of the Subcommittee
on Communications, The Honorable
Torbert H. Macdonald.™

The letters do not have to be long, al-
though background information on
your (or your neighbors’) RF| problems
could be important. Even a note to the
effect that you support H.R. 7052 and
respectfully request an early hearing
would be a valuable contribution. It
would also be a good idea to send a
short letter to your own Congressman,
indicating your desire that he support
H.R. 7052. Remember that previously
introduced RFI legislation never made it
through Congress — don’t let that hap-
pen this time.

Consumers are becoming increasingly
aware of the RF! problem, so the time
is right for legislation such as that pro-
posed by Rep. Vanick. Amateurs have
known for a long time that the majority
of RF| problems are not due to inter-
ference per se, but are due to the inter-
ception of signals by devices which were
not designed to operate in today's rf en-
vironment. The only way to eliminate
90% of the RF| problems is through leg-
islation such as H.R. 7052 which could
eventually require the manufacturers to
correct those design deficiencies which
lead to unnecessary interference.

Now is the time to lend your support
to this vital effort. Write today, and
make your voice heard.

Jim Fisk, W1DTY
editor-in-chief



DIGITAL’

The perfect companion for your IC-21A, the DV-21 is an all new unique
Dv- 2 1 digital VFO to complete your ICOM 2 meter station. The DV-21 will operate

in 5 or 10 KHz steps over the entire 2 meter band. It can also scan either
empty frequencies, or the frequencies being used, whichever you select. Complete, separate
selection of the transmit and receive frequencies, is as simple as touching the keys. When you
transmit, bright easy to read LEDs display your frequency. Release the mic switch, and the receive
frequency is displayed. There are also two programmable memories for your favorite frequencies.
You won't
believe the fea-
tures and versa-
tility of the

D V.2 ] unt N ] T 1L
-2 nti

you've tried it. i, ] e D

It's new, and it's : -

from 1COM.

Distributed by:

ICOM WEST, INC. ICOM EAST, INC.
Suite 3 Suite 307
13256 Northrop Way 3331 Towerwood Drive

Bellevue, WA 98005 Dallas, TX 75243
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FIRST WORKING GROUP MEETING in preparation for the 1979 World Administrative
Radio Conference (WARC) went very well with nine "Task Forces" now set up and
operating: ITU Rules and Regulations and Technical Criteria (W3FU), Military
Liaison (W4FZ), Liaison with Other Services (W4ZC), Basis and Purpose (W6APW),
0-4 MHz Spectrum (W2QD), 4-27 MHz Spectrum (W30KN), 27-1296 Spectrum (KH6IJ), and
1296 and Up Spectrum (Task Force Chairman shown in parenthesis).

Task Force Rosters were made up from those preseat, with additional membership
still solicited from anyone willing and able to contribute time and expertise to
this important effort. Contact Task Force leaders of the groups to which you wish
to contribute. Task Force meetings will be held during the next few months, and
a second meeting of the entire Working Group has been scheduled during the ARRL
National Convention in Reston, Virginia in September.

Proposed New HF Amateur Bauds got some encouragement during the general dis-
cussion, as preliminary views were expressed that the fixed services will likely
be giving up enough frequencies in the HF range to accommodate the increased de-
sires of international broadcasters plus at least some of the proposed new ham
bands. However, the problem may very well not be finding the frequencies, but be
one of marshalling sufficient support for the amateur service among the many new
ITU members!

"DUAL LADDER" WAS REJECTED as ARRL Directors met to prepare League response to
FCC's amateur restructuring docket. In a lengthy meeting in which the membership
poll played a prominent part, the League leadership also came out against the loss
of privileges proposed in Docket 20282 and recommended that present Conditionals
and Technicians be permitted to renew their licenses indefinitely without re-
examination. Although they supported the Communicator (they prefer "Basic' Ama-
teur) class, they would include CW "recognition” in its requirements.

Member Survey Results, broken down in several ways, had been provided to the
Directors for study well before the meeting. Of the approximately 56000 ARRL
members who participated in the poll, about 20% also provided their Directors
with written comments and few expressed any enthusiasm for either the dual ladder
or loss of privileges.

AMATEUR DOCKETS starting to move at the FCC. Repeater Linking (Docket 20073)
is reported on its way to the Commissioner's agenda, and Repeater Crossbanding
(Docket 20113) is not far behind it. Action on Extra Class requesting specific
callsigns (Docket 20092) is also expected soon.

Still Pending are RACES (19723), HIRAN (20147) and Repeater Automatic Control
(20112). At least one new docket — "exotic emissions" — 1is in preparation.

Docket Moving Unlicensed Hand-Helds from 27 MHz to just below six meters may
be decided soon. Docket 20119 proposed putting the under-100 mW portables on
discrete channels that alternate with already assigned MARS channels in the same
range and as yet MARS authorities seem to have raised no objection.

FCC's Amateur and Citizens Division has been looking out for amateur interests,
however — they've urged that superregen receivers be prohibited because of their
potential interference to amateur operations on the low end of the 50~-MHz band.

HAM RADIO, QST CHANGING FORMAT to 8%xll-inch page size effective with January,
1976 issues. Much justification for the change is economic — most periodicals,
Including practically all in the electronic field except for amateur radio, are
in the larger format so primting, paper, handling, and the like should all be
less expensive. Hopefully, the savings from these changes can delay future sub-
scription rate increases.

OSCAR 7 is still suffering from occasional unexplained mode jumping. Any OSCAR
user observing such a switch when it actually occurs should note the exact time
and date and report them to AMSAT, Non-amateur satellites have had similar prob-~
lems and AMSAT is attempting to correlate OSCAR 7's problem with theirs.

Russian Participation in OSCAR programs being discussed — two Russians, one
a ham, spent two days with AMSAT representatives recently reviewing possible
cooperative activities.
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TRI Model 5165 1000 MHz Frequency Counter  $895

TRI Model 5163 250 MHz Frequency Counter  $295

MODEL 5165
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MODEL 5163

ﬂ TECOD

%1000 MHz

Automatic noise
suppression
10mV sensitivity
8 digits /LED

NEW!
$895

¥ 250 MHz

25mV sensitivity
8 digits /LED

NEW!
$295

NOW AVAILABLE FROM TECO!
CALL OR WRITE FOR COMPLETE SPECIFICATIONS

TOLL-FREE CALL
800-527-4642

\ P. 0. Box 1050 « Garland, Texas 75040 (In Texas call collect 214-348-8800)

More Details? CHECK—OFF Page 94
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how to use

double-balanced mixers
on 1296 MHz

Modern commercial

uhf double-balanced
mixer modules

improve the performance

of 1296-MHz converters

8 july 1975

Paul Shuch, WABUAM, San Jose, California 95124

Diode balanced mixers have received
considerable attention as bilateral mix-
ers for transceive converter applications.
In a previous article,! | outlined a trans-
ceive converter for 1296-MHz ssb in-
cluding construction details for two
suitable homebrew single balanced-
mixers. Recent price breakthroughs
have now brought within the reach of
the serious experimenter several com-
mercial double-balanced mixers which
are adaptable for transmit, receive and
transceive conversion well into the micro-
wave region. This article describes the use
of such mixers in the 23 cm band.

mixer modules

Since a number of manufacturers
offer flatpack double-balanced mixers
with identical lead arrangements, a cir-
cuit board can be designed which will
accommodate a variety of mixer mod-
ules. These mixers, some of which are
listed in table 1, vary primarily in con-
version loss and power handling capabil-



ity. All of the mixers listed here will
withstand the injection levels used in
the 1296-MHz ssb transceive converter
(i.e., 40 mW of local-oscillator injection
and 12 mW PEP of applied i-f power in
the transmit mode).

functionally equivalent to a popular de-
sign which many amateurs have built for
lower frequency applications.2 In
theory, all that is necessary to use the
mixers is to mount the flatpack device on
a circuit board containing connectors

table 1. Partial listing of flatpack double-balanced mixers suitable for use on the
1296-MHz band. Conversion loss shown is worst cast for the specified frequency
range; it may be less at spot frequencies within the overall range. Mixers are listed in
order of ascending single-quantity price. Manufacturer’s addresses are listed below.

frequency conversion approximate

manufacturer model range loss price
Olektron Corporation FP-CDB-145 0.5-1350 MHz 9.0 dB $29
Merrimac Industries DMF-2A-750 50-1500 MHz 9.0 dB $40
Vari-L Company DBM-158 500-1500 MHz 7.5 dB $50
Lorch Electronics FC-200ZF15 10-1500 MHz 8.5 dB $59
watkins-Johnson M4A 10-1500 MHz 8.5 dB $60
Anzac Electronics MD-614 600-2000 MHZz 7.5 dB $75

Anzac Electronics, 39 Green Street, wWaltham, Massachusetts 02154

Lorch Electronics, 105 Cedar Lane, Englewood, New Jersey 07631

Merrimac Industries, 41 Fairfield Place, W. Caldwell, New Jersey 07006
Olektron Corp., 6 Chase Avenue, Dudley, Massachusetts 01570

Vari-L Company, 3883 Monaco Parkway, Denver, Colorado 80207
Watkins-Johnson Company, 3333 Hillview Avenue, Palo Alto, California 94304

The commercial flatpack double-
balanced mixers all contain a ring of
four hot-carrier diodes, typically in a
beam-lead pill package, along with two
wideband balun transformers. They are

075" —
(2 mm)
075"
(2 mm)

_ € | 017" (0.5 mm)
- ‘ DIA - 8 PINS

100 1
(25 mm) l

bo— 125" (3 mm)
MAX.

RF | Lo

175° FP-COB-145
(9.5 mm) OLEKTRON

IF

516"

=i

(2.5 mm)
5"
(3 m

m)

L—-.oso'
(1.2 mm)
100"

(2.5 mm/

fig. 1. Physical dimensions and pin layout of
typicalflatpackdouble-balanced mixer module.

{to each of the three ports) and provide
a good ground path for those terminals
which must be grounded. Other features
can be added to the circuit board to
enhance its performance in a particular
application.

The circuit board presented in this
article is designed to permit transceive
conversion to the 23 cm band while
providing image filtering at the rf port,
spurious response filtering at the local-
oscillator port, and resonating the i-f
port to 28 MHz.* Provisions are also
made for monitoring mixer current in
the dc return to the i-f port.

The prototype of this assembly uses
an Olektron model FP-CDB-145 flatpack
mixer. |ts physical configuration {which
is typical of all the flatpack mixer mod-
ules) is shown in fig. 1. The Olektron
device is the least expensive of the

*Qther intermediate frequencies may be used
by suitable modification of components L5,
L6 and C7 in fig. 2.
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with connectors, this filtering is readily
incorporated on the circuit board on
which the mixer is mounted. In fig. 2,
components L1 through L6 and C1
through C7 serve this purpose.

As was mentioned previously, it is
possible to use any of the flatpack
mixers simply by mounting them on a
board containing the appropriate con-

mixers listed in table 1, and offers elec-
trical characteristics which are com-
pletely satisfactory for the 1296-MHz
transceive application (see table 2).
Should lower conversion loss be re-
quired, you may wish to substitute one of
the more expensive mixers listed in
table 1. However, as you might expect,
each 1 dB of improvement in conversion

| ——

el

To bend the leads on the delicate double-balanced mixer package, first grasp the pins with
long-nose pliers very close to the package and bend the lead downward at 90 degrees (left). Then
grasp the lead at the bend and form the lead straight out from the package (center). The desired

lead configuration is shown on the right.

loss is offset by a corresponding 1 dB
increase in cost.

bandwidth considerations

When applying any of the readily
available commercial mixers to narrow-
band service, you should be aware of
their inherently broad frequency re-
sponse. The Olektron unit, for example,
is designed for operation from 500 kHz
to 1350 MHz. The very bandwidth
which is so beneficial in many applica-
tions may well prove a detriment here as
an absence of selectivity at the rf and
local-oscillator ports invites out-of-band
spurious responses. My homebrew mixer
designs have incorporated frequency-
selective circuitry at the various ports.
To alleviate interference problems re-
lated to unnecessary bandwidth, such
filtering should be added externally to
any of the commercial mixers. Unless
the mixer module is already provided

10 [B july 1975

nectors for interfacing to the three
ports. Upon attempting this simplistic
approach in a 1296-MHz transceive con-
verter, however, | found myself with
more birdies than the Audubon Society,
and enough image to run for office.
Only upon incorporating the filtering
provisions of fig. 2 did the melange of
signals emanating from the mixer be-
come manageable.

diode current monitoring

Often it is desirable to monitor mixer
diode current during converter opera-
tion. This is especially useful while tun-
ing local-oscillator chains, or for deter-
mining the adequacy of the i-f injection
applied in the transmit mode. Unfortu-
nately, most commercial mixers make
no direct provision for monitoring diode
current. Again, this feature may be add-
ed to the board on which the mixer is
mounted.



DOUBLE-BALANCED MIXER

1296 MH2

RF
|

fig. 2. Functional sche-
matic of a doubie-batanced
mixer circuit for use on
1296 MHz. Printed-circuit

Ccio
IOOOI

LS

O fa

FERRITE
| H P

layout for this circuit is cg
shown in fig. 3. 100
TEST POINT

cl-c4 1-5 pF ceramic piston trimmer
(Triko 201-01M or equivalent)

C5,C6 0.5 pF chip capacitor (ATC-100 or
equivalent)

c7 10-40 pF ceramic trimmer

c8 25-ohm quarter-waveiength open-
circuited microstripline, 0.3"
(7.5mm} wide, 1.14" (29mm) long

c9 1000 pF feedthrough capacitor

C10 1000 pF standoff capacitor

DBM double-balanced mixer modute

(Otektron FP-CDB-145 or simitar,
see table 1)

The circuit of fig. 2 incorporates a
current monitoring provision, Point A is
normally connected directly to ground.
If the ground is omitted, rectification
by the diode quad results in a dc com-
ponent; relative current may be moni-
tored by measuring the voltage drop
with a sensitive vtvm connected be-
tween point A and ground. Additionally,
proper operation of the mixer requires
point A to be at rf ground. Therefore,
effective bypassing of a// rf components
must be provided. Bear in mind that the
jocal-oscillator to i-f isolation is only on

1268 MHz

Lo
|

29 MHz
-F

L1-L4 44-ohm 0.1 wavelength shorted

microstripline, 0.125"" (3mm) wide,
0.5 (13mm) long, tapped 0.2"
(5mm) from grounded end

LS 1.2 MH. 19 turns no. 22 AWG on

Amidon T50-10 toroid core, tapped
5 turns from cold end

L6 5 turns no. 22 AWG on same core

as L6

RFC1 50-ohm microstripline, 0.1°'

(2.5mm) wide, 1.20" (30.5mm)
long

RFC2 22 MH moided inductor

the order of 16 dB. Thus, with 40 mW
of local-oscillator injection, and without
adequate bypassing, a disruptive 1T mW
of local-oscillator energy will appear on
the bias test point.

in my application the local-oscillator
and rf frequencies are sufficiently close
(1268 and 1296 MHz, respectively) to
be adequately bypassed by capacitor
C8, an open-circuited quarter-wave-
length microstripline of low characteris-
tic impedance. Grounding the i-f com-
ponent {28 MHz in this case) is accom-
plished with bypass capacitor C10. In

july 1975 @ 11



addition to the bypassing components,
an rf choke and ferrite bead are used to
isolate the bias test point from any re-
maining i-f, local-oscillator or rf signals.

*

tors of the BNC, TNC or SMA variety.
Fig. 6 details the fabrication of these
launchers and shows a method for
mounting them to the circuit board.

»

1296 -MH:

WAGUAM

MIXER

OLEXTRON
FP-CDB-145

i ;
T )l{ = 4 Recz 1000 reuy
oyl DN R Fo's o p Wil 2 UL
LI

F,

=

’—/j‘ A
v, P—)
=) DEJ

-

Frrd

fig. 3. Double-balanced mixer circuit for 1296 MHz which uses microstripline construction.
Component details are listed under fig. 2. Full-size printed-circuit board is shown in fig. 4.

construction

Construction of the printed-circuit
mixer assembly is shown in fig. 3. Full-
sized artwork for the circuit board is
shown in fig. 4. The microstripline di-
mensions are for use with 1/16 inch
(1.5mm) thick G-10 fiberglass-epoxy
board, double clad with 1 ounce copper.
When building the board be sure to
leave an unetched ground plane on the
opposite side of the board.

Microstripline inductors L1, L2, L3
and L4 are grounded by pieces of cop-
per foil which are wrapped around the
board edge to the ground plane as
shown in fig. 5. Holes are drilled in the
board so the tuning-screw terminals of
capacitors C1, C2, C3 and C4 can be
connected directly to the ground plane.
Minimum lead lengths are imperative.

Interfacing of the rf, i-f and local-
oscillator ports is accomplished by
microstripline launchers which can be
built from flange-type coaxial connec-

12 july 1975

Mounting of the fragile double-
balanced mixer module should be de-
ferred until all other components are in
place. Holes are then drilled to permit
direct through-the-board grounding of
all mixer pins not connected to micro-

Double-balanced mixer layout for 1296 MHz,

showing component placement on the

printed-circuit board (see fig. 3).



table 2. Etectrical specifications for the Olektron
model FP-CDB-145 double-balanced mixer module,

Fregquency RF port 0.5to 1350 MHz
response LO port 0.5 to 1350 MHz
500 MHz 6.5 dB
Conversion 1000 MHz 7.5 dB
foss, typical 0.5 to
1350 MHz 9.0dB

LO/RF RF/IF LO/IF
isolation, 500 MHz 30dB 20dB 20dB
minimum 1000 MHz 20dB 15dB 15dB

L.ocal-oscillator +7 to +13 dBm
power (5 to 20 mw)

Diodes used hot carrier

Temperature -54°C to +100°C

striplines. The leads to the rf, local-
oscillator and i-f terminals are bent
down at right angles to the plane of the
substrate, then out at 90 degrees so they
lie on top of the microstriplines to
which they are soldered,

When you're bending the leads of the
mixer module, use extreme care so you
do not fracture the delicate metal-glass
lead seal. It is advisable to grip each lead
with a pair of small needle-nosed pliers
at the point where the lead just exits the
flatpack; then bend the lead down on

the far side of the pliers. For the local-
oscillator, rf and i-f leads use the pliers
to grip each lead just below the first
bend when making the second bend. See
the accompanying photograph for clari-
fication (page 10).

tuneup and operation

In addition to bandpass filtering, pro-
per adjustment of the resonators at each
port of the double-balanced mixer as-
sembly will provide the required impe-
dance matching. An excellent technical
note from Anzac Electronics3® describes
the disastrous side effects of improperly
terminating the various ports of a
double-balanced mixer. As can be seen
from table 3, a worst-case combination
of reactive mismatches to all three ports
can result in an overall degradation in
mixer conversion loss of 3.5 dB, with a
corresponding increase in third-order in-
termodulation products up to 30 dB.

When tuning the mixer assembly it is
imperative to adjust each tuned circuit
so that its associated mixer port sees a
nonreactive 50-ohm termination. This is
accomplished by adjusting the local-
oscillator filter for maximum diode cur-
rent, and adjusting the rf and i-f filters for
minimumsingle-sideband conversion loss.

Initial adjustment of the local-oscil-
lator port is most easily accomplished

1296- MHz MIXER  WABUAM

fig. 4. Full-size printed circuit board for the 1296-MHz double-balanced mixer. Material is 1/16"
(1.5mm) G-10 fiberglass-epoxy board, double clad with 1 ounce copper.
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MICROSTRIPLINE INDUCTOR—: KSOLDER
THIN BRASS OR

s L

/GROUND PLANE ZSOLDER

fig. 5. Method of properly grounding induc-
tors L1, L2, LL3 and L4 with thin shorting
straps to the ground plane on the reverse side
of the board.

STRAP

by coupling in a +5 to +13 dBm
local-oscillator signal (3 to 20 mW) and
adjusting trimmers C1 and C2 alternate-
ly for maximum relative diode current,
as indicated on a sensitive vtvm at the
bias test point. Preliminary adjustments
of the rf filter, to assure that the mixer
is not tuned up on the image frequency,
should be performed by coupling 10
milliwatts or so of 1296-MHz energy
from a signal generator into the rf port
and adjusting C3 and C4 for a maximum
reading at the test point with no tocal-

COPPER SHORTING

oscillator injection. If a grid-dip oscilla-
tor, tuned to 28 MHz, is link-coupled
through a coax cable to the mixer’s i-f
connector, the i-f tank circuit can be
tuned for a dip with C7.

Final adjustments to C3, C4 and C7
can be made by connecting the mixer to
a local-oscillator chain, i-f receiver and
weak signal source, and tweaking for
optimum signal-to-noise ratio. Do not
adjust C1 and C2 at this time as optimi-
zing diode current with the local oscilla-
tor connected has the effect of imped-
ance-matching the local-oscillator port.
While it is true that the mixer’s conver-
sion loss will vary with local-oscillator
injection leve! (see fig. 7), to minimize
third-order intermodulation products,
changes in the local-oscillator injection
level should be accomplished by pad-
ding the output of the oscillator, not
by mismatching the mixer’s local-
oscillator port.

table 3. Effect of reactive terminations on double-balanced mixer performance. Mixer terms
are defined below. (Data courtesy the Engineering Department, Anzac Electronics.)

. inati . rf rf de- harmonic third-ord
in . L N -
e":di:' fon conlversmn compression | sensitization | modulation IM" od e:
co ton oss level level products products
RF Port = 50 ohms
_ can vary can vary can vary can vary can vary
= t
IF Port reactive +3 dB +3dB 13dB +20 dB +20 dB
load
LO Port = 50 o0hms
RFPPO” i 50 ohms no effect no effect no effect
e :" = S00hms| it 5 drive | if LOdrive | if LO drive Cfi’o";g C:?O"Z';
LO Port = reactive adequate adequate adequate -
source
RF Port = reactive .
source typically no first no first
+ + +
IF Port = 50 o0hms fo;g'?lifwr* +0.5d8 +0.5 B order effect | order effect
LO port = 50 ohms :

*|ncreases proportional to mismatch,

Harmonic modulation

products:

RF compression level:

RF desensitization level:

Intermodulation products:
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Output responses caused by harmonics of the local-oscillator and
rf signal and their mixing products.

The rf input power level that causes the conversion 10ss to increase

by 1 d8.
The rf input power of an interfering signal that causes the smali-

signal conversion loss to increase by 1 dB.

Harmonically related distortion products caused by multiple rf

signals and their harmonics mixing with each other and the LO
producing signals at new frequencies.




CONVERSION LOSS (aB)

The most elegant method of adjust-
ing this mixer, of course, is to tune all
ports for minimum indicated noise fig-
ure on an automatic noise meter system.
However, those amateurs blessed with
access to such equipment are cautioned
to verify their results with a crystal-
controlled weak-signal source to guard
against resonating the rf port’s filter at
the image frequency. When properly
adjusted, this mixer’s image rejection is
on the order of 18 dB.

My prototype mixer assembly,
shown in the photographs, indicates a
ssb noise figure of 10.5 dB, measured
with a Hewlett-Packard 340 B Auto-
matic Noise Meter and an AlL 7010
argon discharge noise head. Local-
oscillator injection at optimum noise
figure is +10.5 dBm. The measured
noise figure of the dual-gate mosfet i-f
amplifier which followed this mixer dur-
ing noise measurements is 1.0 dB. There-

n
\\

NN
Ny

-10 -8 -6 -4 -2
LOCAL OSCILLATOR INJECTION (0Bm)
fig. 7. Measured conversion loss of the
1296-MHz double-balanced mixer circuit as a
function of local-oscillator injection level.

O +2 +4 +6 +8 +I0 +i2 +i14 +i6

MICROSTRIPLINE CONNECTOR PIN CENTERLINE
TO END OF MICROSTRIPLINE =
HALF OF STRIPLINE WIDTH.

IS 2 ¢ {
\ \_ \—DIELECTR!C
GROUND PLANE COUNTERSINK_TO (/3 OF
DIELECTRIC THICKNESS
FACE OFF
METAL LIP
|
|
UG-290/U MODIFIED
UG-290/U

fig. 6. Technique for modifying flange-type
coaxial connectors for microstripline launch-
ers. Same method can be used with BNC,
TNC or SMA coaxial connectors,

fore, if you accept the published figure of
9.0 dB for the conversion toss of the
flatpack mixer module, the filter loss at
the rf port is on the order of 0.5 dB.

The 9.5 dB conversion loss of this
mixer assembly is on a par with my
homemade mixer designs while offering
the improved isolation and reduced har-
monic modulation product density char-
acteristic of the double-balanced ar-
rangement. Performance of this mixer in
the receive mode is wholly satisfactory
for line-of-sight communications on the
23 cm band. Should beyond-the-horizon
communications be desired, a single
stage of low-cost preamplification® will
reduce overall system noise figure below
5 dB. With the addition of a low-noise
stage | have brought my system noise
figure down to 2.2 dB.

references

1. H. Paul Shuch, WABUAM, 1296 MHz
SSB Transceiver,”” ham radio, September,
1974, page 8.
2. William J. Ress, WAGNCT, ‘‘Broadband
Double-Balanced Modulator,”” ham radio,
March, 1970, page 8.
3. "Reactive Loads — The Big Mixer Men-
ace,” Technical note, Anzar Electronics, 39
Green Street, Waltham, Massachusetts 02154.
4. H. Paul Shuch, WABUAM, “Microstripline
Preamps for 1296 MHz,'* ham radio, April,
1975, page 12.

ham radio
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universal tone encoder

for vhf fm

A straight-forward

tone encoder

which provides both
Touch-Tone signaling and

tone-burst operation

16 [@ july 1975

Larry McDavid, W6FUB, Anaheim, California

The availability of low cost Touch-
Tone” decoders, autopatch and tone-
burst-operated repeaters has resulted in
renewed interest in tone encoders. How-
ever, much confusion exists as to how
tone pads and burst oscillators can be
built and interfaced with vhf fm trans-
ceivers. The unit described here provides
both Touch-Tone and tone burst, yet is
stable and easily constructed. Three
types of audio outputs are provided as
well as automatic PTT hold during
Touch-Tone dialing. The unit can be
operated from internal batteries or from
automotive or other 12-volt systems, All
components are commonly available
and construction is simplified by the use
of a printed-circuit board.

*Touch-Tone is a registered trademark of the
Western Electric Company.
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fig. 1. Circuit of the universal tone encoder.
This circuit provides both high- and low-
impedance microphone ocutputs, and may be
used with more than one transmitter. Before
using either of the tone pads, remove the
5100-ohm resistor (see text). Resistor Rt is
selected to set the regulated voltage, Vg, at
+8.5 volts. Resistors are ¥a watt uniess other-
wise noted.
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output coupling

Two sets of independent level con-
trols allow operation with two different
transceivers without readjustment. One
high-impedance and two types of low-
impedance outputs are provided. Inde-
pendent Touch-Tone and tone-burst out-
puts may be combined by jumpering ter-
minals 33 to 34 and 32 to 35 (see fig. 1).

High-impedance inputs may be
driven by connecting terminal 16 or 20
directly to the microphone line. Resis-
tors R9 and R12 adjust the output
levels for Touch-Tone and tone burst, re-
spectively. If the drive level is too low the
value of R25 or R26 may be reduced.

Low-impedance inputs may be driven
by connecting terminals 17 and 18 in
series with the microphone line. Resis-
tors R10 and R11 adjust the output
levels; no change in microphone audio
quality or deviation will result. This has
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fig. 2. Correct wiring for the PTT relay in
your fm transceiver, Proper waveform on the

llector of tr istor Q2 is shown below the
schematic.

an advantage in many transceivers: a
microphone shorted by the PTT switch

will not pick up background noise dur-
ing Touch-Tone signaling. A shorting
type microphone is not required for
operation, however. The microphone
may be plugged into the tone encoder
enclosure and a shielded cable run to
the transceiver. Another low-impedance
output is available at terminal 15 or 19
if transformer coupling is not desired.
This output should be connected direct-
ly to the microphone line. Unused out-
puts may have the associated compo-
nents omitted.

tone pad encoder

Wiring for Western Electric and
Automatic Electric tone pads is shown
in fig. 1. One modification is required to
the pad: the removal of the 5100-ohm
resistor used for reducing the local
handset tone signaling volume. One end
may be clipped or the resistor may be
entirely removed. This provides a pair of
normally-shorted contacts that are open
when any button is depressed.

Some Automatic Electric tone pads
have an internal diode bridge to allow

9 20 6 3 8 5 M4 3

o O

gUtaw

co v’-i- (_B

fig. 3. Component layout for the tone encoder circuit board,
Full-size printed-circuit board is shown in fig. 4.
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operation with either polarity input
voltage. These wires, red and brown,
may be used rather than the green and
white. Any unused wires from either
pad should be cut off or taped to pre-
vent shorting.

of C3 will yield longer delays. This ap-
proach is not new and has been tested
for some time with no problems.! The
delay interval should be set just long
enough to dial a tone sequence without
rushing.

Construction of the universal tone encoder, The printed-circuit board is shown in the foreground.

Transistor Q1 is normally biased off
by CR1, and the regulated supply volt-
age, V,, is applied to the base through
terminals 13 and 14. When any tone
button is depressed, terminal 13 is
opened, turning on Q1 and Q2 and
charging C3. The PTT relay is operated
by ground return through transistor Q2.

When the tone button is released, Q1
is again turned off. Transistor Q2, how-
ever, is held on until the charge on C3 is
bled off through R6, R7 and R8. The
PTT hold time is adjusted by R8. Delays
up to two seconds are possible with the
components shown, Increasing the value

Operation of this circuit assumes that
the transceiver PTT relay is wired as
shown in fig. 2. The collapsing field of
the relay coil will cause the voltage
spike on the PTT line when the relay is
opened. Although no trouble has been
experienced by several users, damage to
Q2 could result. The spike can be elim-
inated by installing a diode across the
relay coil; although relay drop-out time
will increase, it should not be notice-
able. Maximum relay current must be
less than 300 mA.,

Transceivers which use diode PTT
switching will generally work with this
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circuit without change. If any switching
difficulty is experienced, a small reed
relay could be used to switch the trans-
ceiver; Q2 would operate this relay coil.

Switch S2 allows the encoder to be
used with two transceivers by selecting
the appropriate PTT line. CR1 may be
any silicon diode; Q2 should not be
substituted. The other components are
not critical.

R19 for approximately 2500 Hz, using a
counter connected at the junction of
C10 and R11. Then adjust R13 through
R18 for the desired burst frequencies
selected by switch S3. Tone-burst dura-
tion is about 0.4 second, but may be
varied by changing the value of C7. The
oscillator has been used for MCW by
connecting a key between terminal 30
and ground.

fig. 4. Fuil-size printed-circuit board for the universal tone
encoder. Component layout is shown in fig, 3.

tone-burst oscillator

This circuit was first described else-
where and has proven stable and reli-
able.?2 A polystyrene capacitor was se-
lected for C9; a mylar or disc may be
substituted with some loss of tempera-
ture stability of burst tone frequency.
Resistor R20 prevents accidental dam-
age to U2 if all the tone adjust pots are
set to minimum resistance.

The oscillator frequency is set by
grounding terminal 30. Set R13 through
R18 to minimum resistance and adjust

20 july 1975

The burst oscillator, in particular, re-
quires a well regulated power supply. To
minimize the current drain, a low-cost
IC regulator, U1, was selected. Input
voltage variations do not cause excessive
current drain as with a zener regulator.
Inputs between 11 and 38 volts are sat-
isfactory, allowing operation with either
an auto battery or two internal 9-voit
batteries in series.

Total current required is 11 mA for
tone burst and 20 mA during tone pad
signaling. A further advantage of the IC
regulator is the elimination of generator



Rear view of the universal tone decoder show-
ing the input and output connectors.

or alternator noise on the encoder out-
put. Switch S1, a center-off dpdt, se-
lects the mode of operation. Resistor
R1 may be selected if required to set
the regulated voltage V,, to 8.5 volts.

construction

The internal packaging of the en-
coder is shown in the photographs. A
LMB-007-446 cabinet was used. All
components except switches and con-
nectors mount on the 3.1x3.5-inch
(79x89mm) printed-circuit board.”
Fifteen-turn trimpots are shown for the
tone-burst frequency adjustments. How-
ever, the board will also accept single-
turn pots. A socket is used for U2; all
other components are soldered in place.
If only internal batteries are used, the
12-volt input connector on the rear pan-
el may be omitted.

references

1. Roy Hejhall, K7QWR, "‘Solid-State Mobile
Touch-Tone Circuit,”” ham radio, March,
1973, page 50.
2. Glen Dickson, WB5BAF, A Tone-Burst
Generator for Repeater Access, QST, April,
1974, page 30.

ham radio

*Drilled and plated printed-circuit boards are
available from the author for $5.50, postpaid.
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low prfiie

three-band quad

The low profile quad
offers several
mechanical advantages
over the usual

three-band design

Multiband coverage with a compact
beam antenna is a necessity with most
amateur operators and complements the
modern station contained in a single
cubic foot of space. After having
achieved excellent quad performance
with the LPQ 20-meter monobander,!
an excursion to the 10 and 15 meter
arena with this same type of antenna
seemed mandatory. At the same time,
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John P. Tyskewicz, W1HXU, Hartford, Connecticut 06112

some structural and electrical improve-
ments were to be implemented.

The casualty rate among quads is
rather high, and although my bamboo
spreaders survived last winter's ice
storm, it probably would have finished
off a tri-bander with its additional sur-
face area. Static load tests revealed the
quad’'s inherent weakness when built
with small diameter spreaders. The easi-
est solution seemed to be the addition
of a vertical king post to each spider;
the horizontal wires of each loop could
then be attached to them to provide
some useful load bearing. To accomplish
this, a 1-foot (30.5cm) length of 1x1
inch (26x25mm) angle iron was bolted
to the outer side of each spider and a
wood king post 1-1/8 inch (28mm) OD
by 9 feet, 4 inches (2.84m) long was
installed. Number-8 (4mm) panhead
sheet metal screws at appropriate points
along the king post provided anchor
points for the wire.

An aluminum or metal king post
would provide even greater rigidity.
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(9.5mm) wide brass or copper strip to the dimensions

given for each band.

However, its presence might disturb the
antenna electrically. To test its effect,
the antenna was first built with the
wooden king post described. After the
tri-bander was completed and tuned to
my satisfaction, a number-18 (1mm)}
wire was run the full length of the
reflector king post and connected to all
horizontal wires at their center (high
current) points and to the spider and
boom. This grounding did not upset the
swr or field strength readings, so the
driven element was also grounded in this
same manner and with equally good
results.

10 METERS 1-3/9" (45 mm)
15 METERS 2-7/16" (62 mm}
20 METERS 3-t/2" (89 mm)

As an added benefit, static charge
collection is reduced; now during a pass-
ing thunderstorm | am not disturbed by
any snap-cracking within the confines of
the tuner box! From these observations
you can assume that a metal tubing
king post could be used for better
grounding and rigidity without affect-
ing performance.

construction

To LPQ newcomers the spider shown
in fig. 3 is easier to make than the
original type. [f necessary, the parts can
be assembled with 8-32 (M4) hardware
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and taken to a welding shop for finish-
ing. Close attention to dimensions will
take care of the necessary 54 degree
spreader angle. To attain good radiator-
reflector alignment once the individual
spiders are assembled, the following pro-
cedure is recommended: First, insert
one spider (without spreaders) in the
boom and drill through both boom and
spider with a 1/8 inch {(3mm) drill. Then
follow with a number-7 (5.1Tmm) drill,
and finish by tapping both pieces to-
gether with a %-20 (M7) tap. Fasten
them with a machine screw, and con-
tinue to drill-tap the other holes.

When one spider is completed, insert
the opposite spider into the boom and
lay the entire assembly on a flat surface.
Check the top of the spider arms with a
level, and repeat the drill-tap operation.
Before dismantling, index and identify
the spider-boom positions with a center
punch or small chisel marks.

The spreader clamps, fig. 3, are made
from 20 gauge (Tmm thick) stainless or
galvanized iron stock, and they should
be formed so as to leave a gap of
approximately 1/8 inch (3mm)} when
fully tightened. The bamboo spreaders
should be weatherized by spiral wrap-
ping them with PVC electrical tape. |
also wrapped one set of spreaders with
3/4 inch (19mm) wide paper masking
tape, wiped them off with naptha, and
coated them with latex paint. To date
the paper covering has not deteriorated,
is cheaper, and can color match the sky
or your house.

elements

Fig. 1 shows in detail the driven
element and its shorting bars. In build-
ing this ““monster,”” you're confronted
with the unpleasant task of locating and
providing a large number of anchor
points along the spreaders. Begin by
matching up the bamboo poles and se-
lecting the stronger pair for the upper
set. Then you can either fasten a
spreader to the proper spider arm and
measure off the given radii, or measure
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from the butt end and allow for the
difference. Wrap three layers of PVC
tape at all anchor points.

The wire-loop anchors are formed as
shown in fig. 2. The approximately 1/8
inch (3mm) ID two-turn loop is made
by wrapping the number-16 {(1.3mm
diameter) galvanized iron wire around a
suitable nail held in a bench vise. First
make up one sample and try it for size
at the 10-meter section. To secure the
anchor to the spreader, make two turns
around the anchor point and then twist
the remaining ends into a pigtail. After
that step, insert a nail through the loop
ID and apply an additional half turn
more twist. The critical anchors are
those holding the number-14 (1.6mm)
horizontal wires. To prevent slippage,
number-6 (3.5mm) panhead screws are
driven alongside of the wrapped wire; a
number-39 drill (0.1 inch or 2.6mm) is
used to start them in the bamboo.

Wire stringing is started with the outer
number-18 {1.0mm) copperweld vertical
sections. Fashion a 9 foot, 2 inch
(2.79m) gauge stick from 1x2 inch
(26x60mm) wood, and insert it between
the inner side of the end anchors before
installing the wires and insulators. Leave
several inches of pigtail on these wires
for connection to the others; do not
rely on the anchors for continuity!
Transfer the gauge stick to the other
side and repeat the procedure.

Next, attach the number-14 (1.6mm)
twenty-meter lower wire to the mount-
ed insulator, followed by the upper
wire. Pull them up taut, but before
securing, sight along the diagonal
spreaders and make any corrections nec-
essary. Follow with the number-14
(1.6mm) wires for 10 and 15 meters and
the remaining number-18 (1mm) ver-
tical runs, all of which are separate wires
to permit proper tension adjustment.
The shorting bar and jumper positions
can be interchanged for best accessi-
bility. The reflector element shown in
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fig. 2. Construction of the reflector and wire loop anchors used in the three-band quad.

NO. 6 PANHEAD 3 LAYERS PVC TAPE
SCREW

UPPER SPREADER

mast to support the required compo-
nents. Some improvement was also
noted when the original feedline length
was extended from 80 feet (24.4m) to
91 feet (27.7m), a length which corres-
ponds closely to multiple of a half

fig. 2 is assembled in the same way but
without the insulators and shorting bars.
To retard corrosion at the anchor loop
connectors, dab on a bit of axle grease.

feeding and adjustment

The present direct feed with a single
RG-8/U 50-ohm coaxial line is a quick
and easy way to get going, but it is
probably not the ultimate matching
method. A triple gamma match is now
feasible since there is now a convenient

wavelength on all three bands. Two
other good choices for feedline length
are 45 feet (13.7m) and 137 feet
(41.8m). Adding the 10- and 15-meter
elements to the original 20-meter LPQ
lowered its resonant frequency by a
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substantial amount, and it required re-
tuning. Tuning is accomplished by ad-
justment of the shorting bars.

As shown in fig. 1, moving the short-
ing bars upward increases the loop
length and Jowers the resonant fre-
quency while moving them downward
will raise the resonant frequency. Initial

Front-to-back ratio and comparative
field strength were checked with a sim-
ple detector consisting of a short dipole
and a 1N34 diode connected via twisted
pair to a 1 mA indicator in the shack.
When you are satisfied with the tuning,
a fixed jumper should be soldered just
below every shorting bar for insurance.

. ©0-1/2" -
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XX 2 1 X 14X 11-15/16" LG_\J ¢
(25X25X6Icm) (2.5 X 2.5 X 30.3 ¢cm)
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fig. 3. Spider and spreader clamp con-
struction for the low-profile quad.

changes can be made in 5 inch (13cm)
increments until the best swr is brack-
eted. The procedure | used was to raise
the antenna, apply low power, and take
swr readings across all three bands. At
first do not concentrate on trying to
obtain the optimum match for any one
band, Since three antennas are con-
nected to a common feedline, it may be
necessary to make changes to all an-
tennas and repeat the swr checks several
times, An antenna impedance bridge
will also show frequency changes and
may be useful in the tune-up process.
The reflector should not require any
attention since it is broadly tuned.
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After finishing this antenna, another
modification to improve the mechanical
rigidity of the quad occurred to me:
Why not have the 10- and 15-meter
loops on the radiator and reflector fas-
tened to the king post at the same point
as the 20-meter loops? The elements
would then assume a hexagonal shape
and the assembly should be even more
rigid.

reference
1. J.P. Tyskewicz, W1HXU, "“The Low-
Profile Quad Antenna,”’ CQ, February, 1974,
page 24.
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When you start
your top-performance ham station,
start with our 700CX.
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It’s the way to grow.

Everybody wants the ultimate ham station,
but the only way most of us are going to get
it is to start now and grow into it.

And the best way to start is with our
700CX.

Then you'll have an excellent transceiver
with 700 solid watts P.E.P. input of SSB
sower at the lowest cost per watt—about a
Lut:k—uf any comparable equipment.

And when you're ready to add capability
and features, plug in or hook up Swan ac-
cessory equipment for easy expandability.

For instance, just plug in our 510-X crys-
tal oscillator when you want extra fre-
quency coverage. If your kind of traffic calls
for separate transmit and receive frequen-
cies, our 508 VFO is made for your station.
Want VOX? Plug in the Swan VX-2 and
start talking. Or hook up our FP-1 telephone
patch in minutes.

And when you're ready for that big jump
to all-the-law-allows, our 2000-watt P.E.P.
input Mark Il linear amp is waiting in the
wings.

Add our complete selection of power sup-
plies, microphones and other options and
you've got everything you need for a full-

ouse rig in matching specs and matching
decor.

So your ham station will look and per-

form like it belongs together.

With the 700CX you'll never be troubled
by things like cross-modulation and front-
end overload because the design is excel-
lent. All bands from 10 to 80 meters with
selectable upper or lower sideband, AM,
or CW with sidetone.

Get started on your dream rig today. See
the 700CX at your nearest Swan dealer or
order direct from our factory.
700CX Champion Transceiver .. ... $649.95
117-XC 110V AC Power Supply . ... $159.95
(includes Speaker and Cabinet)

117-X 110V AC Power Supply $114.95
(less Speaker and Cabinet)

510-X Crystal Oscillator .. .. $ 67.95
508 External VFO ................ $269.95
VX-2Plug-InVOX ............... $ 44.95
FP-1 Telephone Patch. . .. .. — $ 64.95
Mark II Linear Amplifier .......... $849.95

(complete with 110/220 VAC power supply
and tubes)

Dealers throughout the world
or order direct from

Swan.
ELECTRONICS

A subsidiary of Cubic Corporation
Home Office: 305 Airport Road * Oceanside, CA 92054
Telephone: (714) 757-7525




principles and
techniques

When phase modulators

are used in

vhf fm systems,
frequency-shaping circuits
must be tailored

for maximum

intelligibility

In discussions with other radio ama-
teurs, and in reading such references as
the ARRL Radio Amateur’s Handbook
and FM and Repeaters manual, | have
found that considerable confusion exists
concerning modulation standards for
vhf-fm. Both of these books explain the
difference between fm and phase modu-
lation (pm), but neither point out that
it is pm that is normally used on vhf. If
homebrew receivers and transmitters are
used which do not take this into ac-
count, intelligibility will suffer greatly.

fm vs pm

In practice the most obvious differ-
ence between fm and pm is in the
audio-frequency response. In a pm
signal the deviation is proportional to
the modulating frequency while in an
fm signal it is not. When analyzed
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phase modulation

mathematically a phase modulator
differentiates the audio signal. A pm
signal, therefore, has a deviation which
rises at 6 dB per octave, so a pm receiver
must have a frequency response which
falls at 6 dB per octave or the audio will
have excessive treble response and be
“tinny’’ sounding. An fm signal received
on such a receiver will sound very
muffled.

The methods for achieving the desired
response are simple and have been re-
ported before,! but perhaps a recap is in
order. |f a phase modulator is used on a
multiplier stage of the transmitter (the
usual commercial practice in vacuum-
tube rigs), the audio response will auto-
matically be correct; hence the only
processing necessary is to limit the
audio bandwidth and maximum devia-
tion, as described later.

pre-emphasis

The usual practice in homebrew fm
equipment is to modulate a crystal oscil-
lator with a varactor diode — a process
which is simple but which results in a
flat rather than a rising frequency re-
sponse. Measurements on my Pip-
Squeak? with an audio generator fed
directly into the varactor decoupling
network (bypassing the audio stages)
show that response is flat from dc to
over 20 kHz. Using the original audio
circuits, the audio sounds very muffled

R c
IN out INO——1 our

%.53,5 RC = 53 uS

fig. 1. Pre-emphasis networks. For communi-
cations circuits with 3 dB rolloff at 3000 Hz
the time constant should be 53 microseconds.
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unless an inexpensive microphone with
peaky high frequency response is used.
A simple RC or RL pre-emphasis net-
work, as shown in fig. 1, will cause the
audio response to rise at the desired rate.

In this network R and C may have
any value provided that their time con-
stant (product) is 53 microseconds. This
value is chosen to give 3 dB rolloff at
3000Hz (R = Xc at 3000 Hz). In the
RC network shown, R must include the
input resistance of the following stage as
a parallel component. Similarly, in the
RL circuit, R must include the output
resistance of the preceding stage as a
series component. (The 75-microsecond
time constant mentioned in the ARRL
books applies to broadcast fm and is
used for noise reduction.)

The response curve for the pre-
emphasis network and formulas for its

S

9B LOSS - 20 LOG
VR* + x2

n
[}

!
WHERE X * e

TT7T
[T 1T 1T
5000

1
30 1T
00 200 500 1000 2000
FREQUENCY (Hr)

fig. 2. Response of pre-emphasis network.
Changing the RC product moves the curve to
the left or right but does not change its shape.

calculation are shown in fig. 2. Changing
the RC product simply moves the entire
curve to the left or to the right but does
not change its shape or slope. The curve
for the RL network is identical.

clipping and filtering

Good amateur practice (and regula-
tions} require that maximum deviation
be limited to £5 kHz, *7.5 kHz, or £15
kHz, depending on the system. Values
exceeding these amounts will cause dis-
tortion, squelch closing on voice peaks,
and unnecessary bandwidth. Since pm
deviation increases with both frequency

10000

and modulation amplitude, it is neces-
sary to restrict both peak amplitude and
high-frequency response in pm systems.

A simple shunt clipper is shown in
fig. 3. In this circuit resistor R may be
simply the output impedance of the
driver, but it should be very high com-
pared to the forward resistance of the

INO- A —O out

fig. 3. Simple shunt clipper circuit for limiting
peak amplitude response of pm systems.

diodes. The diodes may be either ger-
manium or silicon, depending on the
audio level. Since the clipping circuit
will produce harmonics of the modu-
lating frequency, it should be followed
by a lowpass filter.

Level controls should be located on
both sides of the clipper. The input
control is called a modulation control
and sets the amount of clipping present
on the signal. The output control is a
deviation control and sets maximum
deviation. Insufficient clipping will re-
sult in a low audio level; any attempt to
correct this by turning up the deviation
control will result in excessive peak
deviation.

Many commercially built rigs lack a
modulation control and depend on care-
fully matched microphones and audio
circuits to set the correct level into the
clipper. When designed for mobile use,
they often have insufficient gain for
normal speech in a quiet fixed station.
If your rig suffers from low audio with

VYL -

13
IN O———AAA I
1 C

X = Xe* R AT CUTOFF FREQUENCY

-0 ouT

fig. 4. Lowpass LCR filter provides roli-
off of 12 dB per octave. Response is
piotted in fig. 5.
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fig. 5. Response of lowpass filter (fig. 4)
where R = 1.66k, C = 0.032 UUF and L = 88
mH. Roltoff is 12 dB per octave.

the deviation properly set, add a vari-
able gain microphone preamp, don't
turn up the deviation.

While a simple RC lowpass filter
could be used after the clipper, twice as
much rolloff (12 dB per octave) is possi-
ble with an LCR filter such as that
shown in fig. 4. The R, L and C compo-
nents may be selected by noting that at
the cutoff frequency, Xc = X_ =R. If L
is an 88-mH toroid and the cutoff fre-
quency is 3000 Hz, then C = 0.032 uF
and R = 1659 ochms (either 1.5k or 1.8k
should be satisfactory).

If R is too high, a peak will develop
in the response at the cutoff frequency;
if it is too low the high-frequency re-
sponse will suffer. R includes the output
resistance of the preceding stage, and
since it must have quite a low value, an
emitter follower is suggested.

Since the input impedance of the
LCR filter varies widely with frequency,
it should not be used to terminate the
pre-emphasis network. The stage follow-

R

(NO——'\NVTOOUT N
j‘/\c R

RC « 830 us ~LR— - 530 us

ouT

fig. 6. De-emphasis networks are used in
phase-modulation receivers to provide 6 dB
per octave rolloff. For communications cir-
cuits with a low-frequency cutoff of 300 Hz,
a 530 microsecond time constant is chosen.
Frequency response of the de-emphasis circuit
is plotted in fig. 7.
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ing the filter must have an input resis-
tance much higher than X at the cut-
off frequency, say 100k in this case.

receiving

In the receiver in a pm system the
discriminator must be followed by a
network giving 6 dB per octave rolloff
above 300 Hz. Such a circuit is called a
de-emphasis network, and examples are
shown in fig. 6. If R = X {or R=X, )
at 300 Hz, a time constant of 530
microseconds results, and the frequency
response is that shown in fig. 7. Again,
changing RC will move the plot to the

11
° { 1
R = 1000 OHMS
C » 0.05 uF
1o
20— R
daB LOSS = 20 LOG
— VR¥ 4 x 2
I T T TTT7T
30 1 L T

2000
FREQUENCY (Hz)

100 5000

fig. 7. Frequency response of an RC de-emphasis

network with R = 10k and C = 0.05 UF.

left or right, but will not change its
shape. In mathematical terms, the de-
emphasis network integrates the audio
signal.

The block diagrams shown in figs. 8
and 9 illustrate how the principles dis-
cussed may be included in transmit-
ters using either a phase modulator
(fig. 8) or a frequency modulator (fig.
9) to give pm in either case. Clipping is
always done after pre-emphasis so that
frequencies below 3000 Hz may achieve
higher deviation levels than would
otherwise be possible.l

other techniques

Operational amplifiers may be used
as differentiators and integrators, and
they have the advantage over passive
networks of very low output impedance
and a gain of unity or greater rather
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than 10 dB loss at 1 kHz. In addition,
the frequency response curves are quite
linear. A differentiator will serve as a
pre-emphasis circuit, and an integrator
as a de-emphasis circuit. Suitable cir-
cuits are shown in fig. 10. Internally
compensated op amps such as the
UA741 should be used. The circuit of
fig. 10A may be used in a transmitter
and that of fig. 10B for a receiver. Parts

resistor. Some receivers, such as the
Motorola Sensicon series, have the test
point heavily bypassed for both audio
and rf. Such bypassing should be re-
duced sufficiently to allow audio signals
to pass. Calibrate the scope by feeding
in signals of - 10kHz, on frequency, and
+10 kHz. Peak deviation may now be
read by simply looking at the audio
waveform.

CLIPPER
{FIG. 3)

AUDIO

- MICROPHONE E-E.
PREAMP (FiG. 1) AMPLIFIER

DE-EMPHASIS| |
(FiG. 6)

LOW PASS
EMITTER rrer YY) PHASE
FOLLOWER (FIG. 4) MODULATOF

MODULATION
CONTROL

DEVIATION
CONTROL

fig. 8. Basic phase modulator system. This is the system most often used in vhf

communications equipment.

values are fairly critical to assure correct
frequency response. The response curves
of these circuits are shown in fig. 11
(these circuits originally appeared in
reference 3).

measurements

Checking frequency response and dis-
tortion on an fm or pm transmitter is
easily done if you have access to a few
items of test equipment. You will need
a good quality wideband fm receiver
capable of receiving the transmitted fre-
quency, a dc oscilloscope, and an accu-

In a pm system, only a sine wave is
transmitted unchanged; a square wave is
sent as a series of positive and negative
spikes which would be infinite if not
filtered. When clipping begins, there-
fore, large spikes will appear on the
waveform. The peaks of these spikes
represent peak deviation and must be
set to +5 kHz, +7.5 kHz, or +15 kHz.
If they seem out of proportion, the
lowpass filter isn’t doing its job.

These terrible looking waveforms are
restored to their original shape by the
de-emphasis network in the receiver. If

MICROPHONE RE-EMPHA! CLIPPER AUDIO
I~ 2 — — —
PREAMP (FIG. 1) (FIG. 3) AMPLIFIER

EMITTER Low PASS M
I Furer |2
FOLLOWER (FIG. 4) MODULATOR

MODULATION
CONTROL

DEVIATION
CONTROL

fig. 9. Frequency modulator is similar to pm system but does not require a de-emphasis network.

rate, stable signal generator (a BC-221 is
ideal).

First align the discriminator of the
receiver very carefully so as to obtain a
linear curve of voltage vs frequency.
Connect the oscilloscope to the discrim-
inator test point. If no test point is
provided, connect the scope directly to
the discriminator through a 1 megohm

you are not convinced, either put a
de-emphasis circuit on the input of the
scope, or connect the scope to the
speaker terminals instead of the discrim-
inator.

Using this method will show up one
fault of a varactor diode modulator: the
modulation will be asymmetrical, going
more in one direction than the other.
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This is partly because the capacitance-
vs-voltage curve of such a diode is not a
straight line. Fortunately, most voice
modulation is below the level at which
the distortion becomes obvious, so it
usually sounds all right.

repeaters

The frequency response of a repeater
should be as flat as possible over the
desired bandwidth of 300 to 3000 Hz.
In fact, it may be desirable to extend
the low-frequency response to 100 Hz
or so if the use of sub-audible tones is
contemplated. This may be accom-
plished by increasing the time constant,
RC, in fig. 6 to 1.6 milliseconds. No
attempt should be made to tailor the
response for better “communication
quality’” at the repeater, since the users’
rigs will already include such provisions
and doing it twice will make things

0018

30k
AAA,
VWA~

0053

o0

———OouT

DIFFERENTIATOR

oi6
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00k
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o

fig. 10. Operational amplifiers may be used as
differentiators (pre-emphasis) or integrators
(de-emphasis) as shown here. Frequency re-
sponse of these circuits is shown in fig. 11,
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worse. ldeally, the repeater output
should be identical to its input in all
respects within the limits of audio band-
width and deviation.

The frequency response of some
commercial rigs is less than ideal, and
before using them as a repeater they
could benefit from the application of

[ I
+20 /l i
N7e,
~ G4,
g Xz
z T
< T
o ‘(\PxoR
8 " QEN, N
¥ o
N
~40,
50 100 200 500 1000 2000 5000 10000

FREQUENCY (Hz)
fig. 11. Frequency response of op-amp inte-
grator and differentiator circuits shown
in fig. 10.

some of the points mentioned in this
article. When the repeater is installed, a
careful set of measurements should be
made to ensure that the following con-
ditions are satisfied:

1. The input and output deviations
must be identical up to the maximum
chosen by the system.

2. Inputs with greater deviations than
this maximum should be clipped to the
maximum.

3. The frequency response should be
flat within * 2 dB from 300 to 3000 Hz
for signals below the clipping level.

4. There should be little distortion on
signals below the clipping level.

Here is the method | use to make
these tests: The equipment is set up as
shown in fig. 12. The receiver must be
switchable between the repeater input
and output frequencies, and separate
receive and transmit antennas must be
used (unless you have the facilities to
work duplex on one antenna). If low
power is used, and the repeater signal is



fairly strong, full duplex operation
should be possible. Turn your trans-
mitter deviation all the way up to essen-
tially remove the clipper from the cir-
cuit. Calibrate the scope as described
earlier. Set the repeater deviation and
modulation controls at maximum. The
following steps are shown for a £5 kHz
system, but may be scaled for any de-
sired deviation.

5. Feed a 1-kHz tone to the transmitter
and adjust the audio level for 7.5 kHz
deviation using the receiver and scope
on your own frequency. Switch the
receiver to the repeater frequency and
have the repeater deviation reduced to
+5 kHz.

6. Feed a 1-kHz tone into the trans-
mitter and set the deviation to a low
value, say *2.5 kHz. Have the repeater
modulation control adjusted for an out-
put deviation of £2.5 kHz. Make sure
that the audio waveshape on the scope
is an undistorted sine wave.

7. Repeat the above checks at different
levels and frequencies to make sure that
conditions 1 and 2 above are met.

8. Feed in tones from 300 to 3000 Hz,
setting the transmitter deviation to £2.5
kHz each time, and see that the output
deviation does not vary by more than 2
dB (use an audio vtvm in parallel with
the scope if desired).

Note that the repeater receiver and
transmitter may both be fm instead of
pm if desired, as the system frequency
response will be flat in either case. Fig.
13 shows the overall frequency response
using the pre-emphasis and de-emphasis

circuits mentioned earlier. If a flatter
W

AUDIO O

GENERATOR ——TRANSMITTER RECEIVER [— SCDOCPE

fig. 12. Suggested test setup for measuring
frequency response of a repeater (see text).

LOSS (d8)

response curve is required, consideration
should be given to using the op-amp
integrator and differentiator circuits de-
scribed previously.

conclusions

The fm systems used on vhf are
actually pm, not fm. Many homebrew
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fig. 13. Overali frequency response of a re-
peater using the pre-emphasis and de-emphasis
circuits shown in figs. 1 and 6.

transmitters produce fm, not pm, but
the required conversion can be effected
by simple RC networks. Modulation and
deviation are not the same thing.

If care and attention are paid to
audio circuit design for vhf fm trans-
mitters and receivers, the resulting voice
quality is almost good enough to be
called hi-fi while still retaining full com-
munications effectiveness, and a well
designed repeater can re-transmit a
signal with no noticeable change in this
good quality. First-class audio is not
hard to obtain — let’s hear more of it.

references
1. Les Cobb, WETEE, "Modulation Standards
for VHF FM,” ham radio, June, 1970, page
16.
2. Doug DeMaw, WI1CER, “An FM Pip-
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3. “An Applications Guide for Operational
Amplifiers,”” Application Note AN-20,
National Semiconductor Corp., Santa Clara,
California, February, 1969.
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high performance

sync generator

for amateur
television

High performance
television sync generator
uses National MM5320 IC
to provide

all pulse signals

needed for both
black-and-white

and color TV

Most amateur television installations
tend at first to be derived from low-cost
surveillance TV cameras. These cameras
use a random interlace system and often
combine both blanking and sync as a
single pulse. Professional TV systems,
however, use a very stable sync genera-
tor which will interlace the scan pattern
for maximum definition. They also pro-
vide a separate blanking pulse group
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which will give a clean picture with
sharp edges and no retrace problems.
The final addition to a professional sync
generator is color synchronizing capabil-
ity. Now you can get all this by using
one special purpose integrated circuit
plus some peripheral ICs and other
parts.
circuit

The new National Semiconductor
MM5320 mosfet circuit is the heart of
this sync generator, and it will do every-
thing required of an amateur TV sync
generator and more. You start by gener-
ating a crystal controlied 14318-kHz sig-
nal and divide it by seven to give 2045
kHz. This is the basic clock frequency
which drives the MM5320 and in turn
produces all the correct sync pulses,
both horizontal and vertical, equaliza-
tion and serration pulses, blanking, drive
signals and color gate plus a few other
things you may be interested in if you
own a video tape recorder and other
exotics.

| expect that some amateurs will
want to try color television now that
the one-tube color camera has been de-
veloped. Thus | have included the color
parts of the sync generator in the sche-
matic. If you don‘t need them, just
leave them out. Basically the color sub-
carrier frequency of 3579 kHz is genera-
ted by dividing the crystal frequency
down 4 times. If you do use color, you
may want to add a trimmer capacitor to
the crystal oscillator so you can adjust
this signal to the exact frequency. | have
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fig. 1. Schematic diagram of the television sync generator. A 16-pin socket is recommended
turns no. 24, closewound on a

for the National MM5320 IC (see caution in text). L1 is 25
3/16" (5mm) diameter form.
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also included a color-burst output which
can be added to your signal just for fun
even if you are using black and white
(please use a switch so you can remove
the signal and keep peace with the guys
with color monitors). A color gate signal
is also there if you need it.

Notice that all circuits connected to
the IC are buffered to protect the chip.
In addition, the outputs are driven hard
with discrete transistors to provide solid
signals for a 72-ohm line.* All signals are
negative going (for true) at the outputs.

construction

The transistors | used were all epoxy
types, high-speed switches with a volt-
age rating of 30 volts or better. About
five different low-cost types were tried
and all worked okay. | did have a
MM5320 fail, so | recommend that you
use a 16-pin socket for the chip and
build everything else on perfboard with
number-28 tinned wire and Teflon spa-
ghetti before plugging in the chip. When
all the wiring is completed and checked,
ground yourself to the chassis and the
IC holder to your fingers, then remove
the IC from the holder and plug it in.
Remember to keep yourself grounded
to the chassis with one hand. Don't
stroke the top of the IC or you may
build up enough static charge to turn
the circuit off. Also, if you put a heat
dissipator on the IC, ground it too as
any charge on it may impede circuit
action.

The schematic also shows some verti-
cal sync-locking circuits which may be
connected to your video tape recorder
to keep the picture from rolling as you
switch from camera to recorder. If you
don’t need this, just connect pin 6 of
the MM5320 to +5 volts and forget that
part of the circuit leading up to pin 6.

*|f coaxial cable is used to carry the signal
from the sync generator to other equipment,
add resistors in series with each output point
shown in the schematic. Use 68-ohm resistors
for 70-ohm coax and 47-ohm resistors for 52-
ohm coax.
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fig. 2. Power supply for the television sync
generator uses voltage-regulator ICs.

Now that you have a sync generator
right up to network standards (almost
anyway), you are ready to convert your
old camera over to full 2:1 interlace
scan with correct blanking and a stable
sync frequency. You will have to figure
out the actual interconnections but let
me suggest using some high-voltage HEP
(or similar) transistors to drive your
vacuum-tube sync circuits and get rid of
those old free-running oscillators.

As for testing the unit, a frequency
check is nice, but is only required for
color. Connecting each output to my
old Tektronix 310 scope provided nice
sharp +b volt signals which looked just
like those out of the $2000 sync genera-
tor down at the local TV station.
Quarter- or half-watt resistors work well
everywhere and only the MM5320 got
warm. This was solved by adding about
two square inches of aluminum (in the
form of an L) to the top of the IC with
some five-minute epoxy (and grounding
the heatsink).

ham radio



multiplexed

seven-segment readouts

Surplus calculator
digital readouts
may be easily adapted

for other uses

E.R. Lamprecht, W5NPD, Route 3, Box 207, Victoria, Texas 77901

The tremendous volume of low-cost,
hand-held digital calculators has led to
the appearance of a number of solid-
state digital readouts in the bargain lists.
Many of these units are internally wired
with common cathodes for each digit
and all like segment anodes tied to-
gether. The units are quite small, but
this doesn’t seem to be a problem in
calculators so they should be usable in
frequency counters as well.

The internal connections necessitate
multiplexing the readout system. This
means that each digit is activated in turn
and is only on a small part of the time.
In the case of a nine-digit readout, each
numeral will be on only one-ninth of
the time. |f this action is repeated 30 or
more times a second, the entire row of
nine digits will appear to be on at once.

multiplex circuit

To accomplish the multiplexing, each
individual digit’s cathode lead is ground-
ed in turn and, at the same time, the
common seven-segment anodes are tied
to the proper decade through a decoder-
driver. The circuit shown in fig. 1 will
do this using easily obtained parts.

Briefly, the circuit works as follows;
a 7441 BCD-to-decimal decoder is
driven by a 7490 counter operating with
a 1kHz input from the frequency stan-
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dard countdown chain of the counter,
This causes the ten outputs of the 7441
to go fow in sequence. Each open collec-
tor is ‘pulled up’’ by a resistor to the +5
volt supply. As each output goes low, it

1 kHz

outputs are connected through diodes
to the ABCD inputs of the single 7448
decoder which drives the segment
anodes of all the digits thru current
limiting resistors,

TTL IN +5v
o1 ¥
MULTIPLEX 2N2907. etc,
GENERATOR DECADE SWITCH oz *
14 2N2222, efc.
INPUT
ut vz DIGIT
7441 SWITCH
7490 (UNITS)
DIGIT
CATHODE LEADS
DECADE BCD-DECIMAL ?
COUNTER DECODER == pe———
SEVEN-SEGMENT | =4
DISPLAY 1 1= T esy
- dp[a B Jc o [ F 6
3.6|710 5,2 5 12
Ik
1.2% ANA—4
+5v Tk
DECIMAL ANA—
SELECTOR Ik
AMA
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TO OTHER MULTIPLEXED [ o P AR
+5V (£.G. TENS, HUNDREDS, efc) o o
K
2 A
" 13 Ji2 I Jio [9 {is Jia ik
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G +5y o
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E' c 7348
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{ us
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| 7490 7475 7400
| ¢
!
:
|
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3 G-I 2 7
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\ 3
2k o ke Dk
% b: S

fig. 1. Typical circuit using a multiptexed read-
out. The 7490 counter, 7475 latch, and 7400

driver 1Cs and circuitry marked with an asterisk are repeated for each decade.

causes a pnp transistor to switch the
five-volt supply voltage of a 7400 tied
to the ABCD compliments (Q) of the
7475 latch in one decade. The 7400's
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The 7448's

inputs are grounded

through resistors which hold these in-
puts low in the absence of high outputs
from the 7400. In other words, the



7400 can only send high signals to the
7448. This allows all the decades to be
tied to the same decoder-driver without
problems occuring when other 7400
outputs are low since only one 7400 has
supply voltage at any given time and
is capable of producing a high. The
switched supply voltage is also applied to
an npn transistor which grounds the
common cathode lead of the proper digit.

The 7441 multiplex generator can
supply up to ten digits. In the unit |
built no attention was paid to the se-
quence of activated digits, and this was
left to be determined for convenience of
circuit-board layout.

The readouts | used were advertised
as similar to the DL-33 and have a 5 mA
per segment rating. Surprisingly, these
units have been operating at about 1.6
mA per segment with adequate bright-
ness except when under direct illumina-
tion by the light over my workbench.
Current measurement was made with
the multiplexing off and without the
1000-ohm resistors. Needless to say, this
results in very low current drain for the
nine digits. Segment current rose to 4.5
mA with the resistors in the circuit, and
the brightness increased considerably.
With multiplexing, readout brightness
and dissipation are reduced because of
the low duty cycle, and this should
insure long life.

The rest of the circuitry for fre-
quency counters or other applications
may follow any of the usual techniques
without the display method necessi-
tating any changes.

summary

Aithough the multiplex system is
perhaps more complex, it actually has
less circuit repetition. As the number of
digits increases, this approach becomes
more attractive. Its use should en-
courage construction of frequency
counters with sufficient readout to di-
rectly display high-frequency signals
with 1-Hz resolution.
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low-noise uhf

A simple,
easy-to-build

converter and

low-noise preamplifier
for the 450-MHz

amateur band

The latest in the Hamtronics series of
receiver-related projects was quite a
challenge. | set out to develop a low-
noise receiving preamp and companion
converter for the 432 and 450 MH:z
amateur bands and adjacent commercial
bands. This article describes the results
of several months work. As anyone who
has attempted to build solid-state uhf
gear knows, layout and construction
technique is vital — not only to come up
with a good basic design, but to make
one which even works!

My goal was to design units which
could be duplicated easily, with no spe-
cial metal-working facilities. | was deter-
mined it could be done with a single-
sided, printed-circuit board chassis and
simple shielding components. In the sev-
eral months it took, | researched dozens
of old magazine articles, handbooks and
manufacturer’s application notes, | de-
signed and breadboarded at least four
different converters and about a dozen
preamps. At one point, | even soldered
the metal can of an fet directly to the
metalization on a feedthrough capacitor
to try to reduce lead inductance. That
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Jerry Vogt, WA2GCF, Hamtronics, Inc., 182 Belmont Road, Rochester, New York 14612

preamplifier and converter

gives you an idea how critical lead
lengths are at uhf,

Having tried many semiconductor de-
vices, the one | finally settled on is the
new Siliconix J308 super-fet. This is an
n-channel device similar to two E300
fets in a monolithic parallel combina-
tion. It has a very high transconduc-
tance (about 13000 umhos at 450 MHz)
and a low noise figure {about 3.4 dB at
450 MHz if correctly matched).

uhf converter

The converter shown in fig. 1 uses a
low-noise jfet mixer, Q1, with a high-Q,
two-pole filter input which may be tuned
to any frequency in the 400 to 500
MHz range. It is designed to provide
optimum performance at low cost for
use with receivers operating as an i-f in
the range from 30 to 170 MHz. Possible
uses include 432-MHz CW, TV, ssb,
450-MHz fm and 450 to 470 MHz com-
mercial fm. The passband of the front
end is wide enough to allow operation
on amateur TV.

Channel selection, for channelized
operation, may be accomplished either
at the i-f or by using a multichannel
adapter in place of the built-in local
oscillator. The converter may be used
for scanner operation by switching oscil-
lator frequencies or by using a scanning
receiver at the i-f,

Because the converter has a low in-
herent noise figure, for best results it is
recommended that it be used with a
sensitive, low-noise receiver. Generally,
due to the low-noise design of the con-
verter, the sensitivity will be determined
by the sensitivity of the i-f receiver.
Note that the converter is not designed
to provide additional gain to the i-f
receiver. It is accepted practice, in mod-
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Schematic diagram of the uhf converter. Components marked with an asterisk are not

required if the multi-channel oscillator (fig. 7) is used. Inductor LS is 11-2/3 turns no. 22 (0.6mm)
on %’ (6.5mm) diameter, siug-tuned coit form (carbonyl-J slug). Windings of other inductors
depend upon operating frequency and are described in the text. Printed-circuit layout is shown in

fig. 2.

ern uhf design, to mix down as soon as
possible and use only enough converter
gain to offset losses in the tuned filter.
This minimizes front-end overload in
urban areas with high level, adjacent-
band signals. A pre-amplifier may be
used between the converter and the i-f
receiver if the receiver has insufficient
gain. If desired, a uhf preamp such as
the one described later in this article can
be used.”

*The following kits are being made available
in conjunction with this article: U20-450 uhf
converter kit, $20; P15-450 uhf preamplifier
kit, $15; P25-450 uhf preamplifier, wired and
tested, $30; A13-45 uhf six-channel oscil-
lator adapter, $12.95; AS10 scanner adapter
with LEDs, $10. Kits are complete except for
crystals and include predrilled G-10 printed-
circuit boards. Crystal certificates are avail-
able for $5.50 each. For more information,
send a seif-addressed, stamped envelope to
Hamtronics, Inc., 182 Belmont Road, Roches-
ter, New York 14612,
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crystals

Thecrystals inthe converter local oscil-
lator (or in the accessory six-channel
adapter) are series-resonant, third-
overtone, 0.002% HC-18/U types. The
required crystal frequency is equal to
the channel frequency minus the i-f
frequency divided by six. One kHz is
subtracted from the calculated crystal
frequency to center the crystal in the

choose one of the less popular fre-
quencies.

converter construction

All the vhf coils are wound clock-
wise, using the solderable wire supplied
with the kit (other coil forms and wind-
ing techniques may be substituted if
you elect to build with your own com-
ponents. All turns are close spaced. The

[

2
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e

fig. 2. Component layout for the uhf converter. Circuit board is shown in fig. 3.

trimming range of the oscillator circuit.
When the local-oscillator frequency is in
the 400-MHz range instead of the
300-MHz range, as used for a high-band
i-f, the division factor is nine instead of
six. This is necessary to place the crystal
frequency in the 40 to 55 MHz range.
When selecting the intermediate fre-
quency, be sure to consider the effects
of vhf feedthrough. | did some testing
with 146.94 MHz as an i-f, and a few
local amateurs had signals strong enough
that they could be heard with the vhf
antenna disconnected. If you want to
use a receiver on an existing channel,
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detail in fig. 1 is exaggerated for clarity,
but all leads should be pulled tight. No
fancy bends are required. Holes in the
base of the coil form are numbered as
shown. Thus, coils can be prewound and
then installed on the board with the
keyway oriented toward the mixer end
of the board. Secondaries should be
wound first, followed by primaries, fol-
lowed by insertion of the disc capacitor,
if any.

The leads should be inserted through
the circuit board while the coil form is
spaced slightly away from the board;
then the coil form is seated into place.



Basic uhf converter covers the range from 420
to 470 MH2z. Printed-circuit layout is shown
in fig, 5.

Do not attempt to insert the leads with
the coil form flush against board. After
all the coils are installed, application of
heat from a very hot soldering iron for

10 to 15 seconds (with solder applied)
will automatically strip the Sol/deron
wire and provide a good solder bond. If
you prefer, all leads may be stripped
before the coil form is installed on the
board. Do not solder-strip the leads
unless the coil form is mounted on the
board as the leads may migrate into the
plastic form.

Coil L5 is always 11-2/3 turns num-
ber 22 (0.6mm), with the winding start-
ing at terminal 4 and ending at terminal
6. Construction of transformer T2 de-
pends upon the oscillator injection fre-
quency. For injection in the 300-MHz
range the first multiplier doubles to the
90 to 110 MHz range and the secondary
of T2 consists of 1-5/6 turn number 22
(0.6mm) from terminal 6 to terminal 1;
the primary consists of 4-1/6 turns num-
ber 22 (0.6mm) from terminal 5 to
terminal 4. A 5-pF capacitor is installed
in holes 2 and 3. For mixer injection in
the 400-MHz range (low i-f), the pri-
mary of T2 consists of 3-1/6 turns
number 22 (0.6mm) to allow the multi-
plier to triple to the 120 to 150 MHz
range. The secondary is the same as

fig. 3. Full-sized printed-circuit board for the uhf converter. Component layout is

shown in fig,. 2.
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above. Other capacitors or numbers of
turns may be used to provide resonance
for other local-oscillator injection fre-
quencies.

The secondary of transformer T1 is
wound from terminal 4 to terminal 3.
The primary is then wound from termi-
nal 2 to terminal 5 (all windings
number 22 [0.6mm] wire). The capaci-
tor is installed between 6 and 1. For an
i-f in the range of 140 to 170 MHz, the

connection to the board. The variable
capacitors will tune over a wide range to
compensate for coil variations. Excess
leads should be trimmed on the foii side
of the board after soldering the number-
18 (1mm) wires to the board.

connectors

The popular RCA style phono con-
nectors are used for coaxial cable con-
nections to the circuit board. However,

cé J2

——1 RF OUTPUT
22
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4308
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RF INPUT L €2 c3
-9 -9
33
cg

L2-14 L
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fig. 4. Two-stage uhf preamplifier provides 15 to 25 dB gain. Capacitors C2-C5 are vertically-
mounted E. F. Johnson 9-pF air variables. Printed-circuit layout is shown in fig. 5.

secondary should be 1-1/6 turn; pri-
mary, 5% turns; and capacitor, 3.9 pF.
For an i-f in the range of 40 to 60 MHz,
the secondary is 3-1/6 turns; primary,
156% turns; and capacitor, 10 pF. For an
i-f of 20 to 30 MHz, secondary is 4-1/6
turns; primary, 21% turns; and capaci-
tor, 10 pF. Note that further adjust-
ment of the number of primary turns
may be necessary for other frequencies.
Smaller wire sizes may be desired at
large numbers of primary turns so that
this winding is near the lower half of the
coil form.

Coils L1, L2 and L3 are formed as
shown in fig. 1, using number-18 (1mm)
tinned bus wire. Forming is not critical
because the coils are essentially straight
pieces of wire which are bent to allow
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any connectors used in the line at uhf
should be a constant-impedance type
(such as type-N) for low loss; phono
connectors and uhf-type coaxial connec-
tors put a “bump’’ in the line in such
applications. Likewise, the coaxial cable
type should be carefully chosen for low
loss at uhf. RG-b8/U coax, for example,
has too high loss for long runs (it may
be okay for short runs in mobile opera-
tion or for monitor applications with
strong signals). If a transmitter is involv-
ed, a good coaxial relay should be used,
both to minimize signal loss and to
prevent coupling of large amounts of rf
into the front end of the converter.

converter alignment
The most difficult part of the align-



ment process is obtaining a stable test
signal. Even my HP-608 signal generator
takes several hours to settle down
enough to stay within a 5-kHz passband
at uhf. The best solution is to use a
weak-signal source such as one of those
described in the amateur magazines.!+2
An on-the-air test is an alternative if you
can find an appropriate signal.

Start with all adjustments at about
mid-range. Tune in the test signal and

J2
MOUNT FROM
GLASS SIDE

fig. 5. Component layout for the uhf pre-
amplifier. Circuit board is shown in fig. 6.

peak all adjustments. If T1 or T2 do not
peak within the range of their tuning
slugs, an adjustment in the number of
primary turns may be necessary. Then
adjust the oscillator trimmer coil, L5,
to net the converter to the channel
frequency by monitoring the receiver
discriminator or S-meter. Note that the
crystal may be pulled enough to adjust
over a range of about 10 kHz at uhf.
The extra 1 kHz which is subtracted

during the crystal calculation centers
the oscillator adjustment range.

The dc voltages shown on the sche-
matic diagram are a guide, and are based
on using a 13.5 volt power supply.
Probably the most common trouble,
based on my experience with vhf pre-
amps, is a burned-out fet caused by
excessive rf from a transmitter or tran-
sients on the B+ line from relay coils,
etc. Diode CR1 provides protection
from reverse transients, but forward
voltage spikes from faulty power sup-
plies may still get through. Remember,
if you encounter problems during initial
tests, it is very easy to install compo-
nents in the wrong places or to make a
cold solder joint. Double check every
connection!

uhf preamplifier

The uhf preamp shown in fig. 4 is a
two-stage grounded-gate device which
provides a gain of 15 to 25 dB. Al-
though designed primarily for use on
the 432 and 450 MHz amateur bands,
the preamp may also be built for use on
the 300-MHz aircraft band, the
470-MHz commercial band, or the lower
vhf TV channels. Its passband is suffi-
ciently wide for amateur TV or selected
commercial TV channels.

The preamp components are mount-
ed on both sides of the circuit board to
provide the high degree of shielding
required at uhf. Critical components are
installed on the copper side of the board
with absolutely minimum lead lengths.
Feedthrough capacitors interconnect
components on the other side of the
board to provide thorough bypassing.
When construction is almost finished,
shield plates are installed between the
input and output of each stage to pre-
vent feedback. Following is a step-by-
step summary of construction:

1. Install the coaxial connectors from
the fiberglass side of board by gently
rocking them into place. Spot solder the
four tabs on the copper side.
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2. Spot solder the feedthrough capaci-
tors and variable capacitors in place as
shown in the pictorial, fig. 5.

3. Cut number-18 (1mm) wires, form as
shown in fig. 4, and spot solder them to
the feedthrough capacitors and the cir-
cuit board. Loops on feedthrough can
be cut off and solder can be applied
directly to metalization on the ceramic.
For each coil, first apply solder to the
feedthrough or one pad of the board.
Then solder that side of coil in place
while holding the coil loop with pliers.
Straighten as required and then solder
the other end of the loop. Coils L2 and
L3 should lean toward each other for
tight coupling, about 1/8-inch (3mm)
apart at top of loop (not shown).

4. Bend the leads of the disc capacitors
away from the body of the capacitor
and trim as shown. Solder short remain-
ing leads to strip pads on the circuit
board.

5. Spot solder the shields (made of
%x1 inch [38x25mm] G-10 board
material) to ground areas, centering a

fig. 6. Full-sized printed-circuit board for
the uhf preamplifier. Component layout is
shown in fig. 5.
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Uhf preamplifier for 432 and 450 MHz uses
two low-noise, grounded-gate fet stages.

small notch over drain lead pad area.
This notch must be very small to pre-
vent feedback. Realign the shield after
tacking it in one place with solder; then
solder the shield firmly in place.

6. Form the fet leads, and trim the
leads to within 1/16 inch (6.5mm) from
edge of transistor case. Slide the drain
|lead under the shield notch and seat the
transistor in the hole in the circuit
board. Carefully tack solder the leads
close to the case, but do it quickly to
avoid overheating the fet.

7. On the fiberglass side of board install
the two rf chokes between C8, C10 and
C12, leaving room between RFC2 and
J2. Install R1 and R2 from C7 and C9
to the board. Then install diode CR1
with the cathode to feedthrough capaci-
tor C11 and anode to ground.

Diode CR1 is used to protect the fets
from reverse transients on the power
wiring. However, diodes should also be
installed across relay coils and other
inductive components sharing the B+
line to prevent fet damage from voltage
spikes which are generated by collapsing
magnetic fields.

The preamp may be aligned either in
conjunction with a receiver or with a
50-ohm load and an rf detector and
sensitive vtvm. The best signal source is
a signal generator with a variable attenu-
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fig. 7. Schematic diagram of the six-channel oscillator for use with the uhf converter. Inductors
L1-L.6 consist of 112 turns no. 26 (0.4mm) wire on %' (6.5mm) diameter forms with carbonyl-J

slugs.

ator; however, a strong transmitted sig-
nal may also be used. An insulated
tuning tool should be used for tuning.

Capacitor C2 will tune broadly while
C3 and CbH tune sharply. In addition to
resonating L3 to the desired frequency,
C4 also establishes loading of the first
stage to some extent. If there is a
tendency for the preamp to oscillate,
either the load on J2 is greater than 50
ohms or C4 needs to be increased to
place a heavier load on Q1. Capacitors
C3 and C5 should always be tuned last,
because they tune fairly sharply. If one
of the capacitors peaks at maximum
capacitance, the coil should be enlarged
{and vice-versa). Some allowance can be
made when the preamp is first built if
the frequency is far removed from the
440-MHz design center.

multichannel operation

If a multichannel oscillator, such as
the one shown in fig. 7, is used in place
of the built-in oscillator on the con-
verter board, the components marked

with an asterisk in fig. 1 should be
removed from the converter. The out-
put cable from the multichannel oscilla-
tor should be connected to L4 (Q4
collector connection in fig. 1), and the
shield should be connected to a nearby
ground. The six-channel adapter {(or as
many as you want to use) consists of
independent oscillators similar to the
one on the converter board. Five volts are
applied to individual oscillators to turn
them on at appropriate times. DC
switching can be done either with an
electromechanical switch or with a scan-
ner adapter.3

references
1. Del Crowell, K6RIL, "'Calibrated Weak-
Signal Source for 432 and 1296 MHz,” ham
radio, September, 1968, page 20.
2. Bruce Clark, KBJYO, ‘A Stable, Variable-
Output Weak-Signal Source,”” ham radio, Sep-
tember, 1971, page 36.
3. Jerry Vogt, WA2GCF, "Improved Channel
Scanner, for VHF FM,”” ham radio, November,
1974, page 26.
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s the Sky Openers.

Whetherit's opening up new bands to you or giving you abefter grip on the
bands you work, look to Denlron for new and befter ways of getting out like
you never could before

A. New! The Denlron TopBander ™ 160 meter transverter.

If you're working 80 now. put yourself on 160. too. with Denlron’s remarkable
new TopBander.™ Just 5 watts drive between 3.8 and 4.0 MHz gives you 100
| watts DC input of clean SSB on 160. Two connections do it, the TopBander™
\ is already matched to your 50 ohm antenna. And the M0,220 volt 50/60 Hz
\ supply is built in. Plus there’s a special TopBander ™ for 2 MHz MARS. Just
$199.50 postpaid in the USA
B. New! The Denlron SkyMatcher™ antenna tuners.

Denlron has two SkyMatchers™the model 160AT for (of all things) 160 meters,
and the model 80-10 for (you'll never guess) 80 through 10. Both models are
designed to handle the full legal limit, matching your 52 ohm fransceiver
to whatever hunk of wire you have to use. Got an antenna for the wrong
band? A longwire between two trees? A sneaky stick sticking out of your
apartment? You can tune fo it with SkyMatcher ™ Just 559.50, either model
postpaid in the USA

C. New! The DenTron SuperTuner ™antenna tuner. And a Super Supertuner.

Want to match everything between 160 and 10 through balanced line
coax line, random line or whatever you have, pump out the full legal limit
and look and sound good doing it? Sounds like a job for Superfuner™!
Just S119.50 postpaid in the USA

Our new Super Superluner™ (not shown) handles a full 3 KW PEP In case
you-know-who okays you-know-what. Or just in case you like letting your
equipment loaf along at a fraction of what it can handle. The Super
Superluner ™is just 5229 .50 postpaid in the US A
New! The Denlron SkyClaw ™ 40/80/160 tunable
monoband vertical antenna.

Which would you rather be, jack-of-all-bands or
master of one? SkyClaw ™ gives you no-compro
mise performance on 160 (50kHz bandwidth), 80
(200kHz bandwidth) or 40 (the whole band] It's
self-supporting. Weatherproof. Easy to put up alone

Able to take 100 mph winds. And capable of the

full legal limit. Tuning it o your band is easy and

reliable. And it's almost embarassingly easy fo own
Just 579 50 postpaid in the USA
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Radio Co,, Inc.

2100 Enterprise Parkway
Twinsburg, Ohio 44087
(216) 425-8073
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Graphical method

for determining

gain and beamwidth
in terms of frequency
for dish diameters

up to 100 feet

50 july 1975

Walter E. Pfiester, Jr., W2TQK, 1 Skadden Terrace, Tully, New York 131598

parabolic reflector gain

The parabolic reflector, used in conjunc-
tion with an efficient feed, is probably
the best antenna available today for use
at frequencies over 300 MHz. Many
articles have been written on the con-
struction!-4 and feed systems$:¢ for
proper illumination of the dish; how-
ever, few have examined the gain from a
mathematical point of view. The inter-
relationships of antenna gain, beam-
width, and dish size are discussed in this
article and represented graphically on an
easy-to-use linearized nomogram.

antenna gain and beamwidth

The equation usually used to de-
scribe the available gain from a para-
bolic reflector, well known to ail micro-
wave engineers, is:’

G,=75+20logD+20logF (1)
where G, = gain above isotropic (dB)

D = diameter of the dish (feet)
F frequency (GHz)

o

When the diameter of the dish is given
in metric terms, the gain is given by:

G,=17.82+201og D +201logF (2)



where D is the diameter of dish (meters),
the other terms the same as in eq. 1.

Interrelated with the gain equation is
the beamwidth of the main lobe, which
is approximated by:

0--70_

it

total half power or 3 dB
bandwidth (degrees)

D = diameter of the dish (feet)
F frequency (GHz)

where

Again, when the diameter of the dish is
given in metric terms, the beamwidth of
the main lobe is approximated by:

2.3
w_DxF @)

where D is the diameter of the dish
{meters), the other terms the same as in
eq. 3.

These equations assume that the an-
tenna has 55 percent efficiency and
tapered illumination such that the illu-
mination on the outer rim of the dish is
10 dB down from the ilumination at its
center or bore site. For example, what is
the theoretical gain and half-power
beamwidth of a 30-foot parabolic reflec-
tor on 432 MHz?™ From eq. 1 the gain is

it

G,= 7.5+ 20109 30 + 20 log 0.432
7.5+ 20(1.48) + 20(9.64 - 10)

7.5+29.54-7.29 =29.75 dBi

H

The half-power beamwidth from eq. 3 is

_10__ = 5.4 degrees

0= 30x 0432

These equations are obviously un-
wieldy, even with slide rules built speci-
fically for this purpose,8-19 especially
in those cases where you are trying to
compare the various factors which are

involved. Fig. 1 is a graphical solution to
these equations. The diameter of the
dish, from 1 foot {30cm) to 100 feet
{30.5 meters), is plotted along the hori-
zontal axis of the graph. Along the
vertical axis, on the left-hand side, is the
gain of the antenna in dBi {for gain above
a reference dipole, subtract 2.15 dB from
the value shown on the graph). Values
are represented from zero to +70 dBi.

The right-hand vertical axis repre-
sents the antenna beamwidth (main
lobe) in degrees at the half-power
points. Values from 128 to 0.06 degrees
are shown. The famity of curves shown
by the diagonal lines cover frequencies
over the range from 100 MHz to 32
GHz. The graph is constructed so that
values not shown are easily interpolated
and may be drawn on the graph with a
straight edge.

using the nomograph

Assuming a recent acquisition of a
surplus 6-foot (1.8m) dish, what can
you expect from this dish at 432 and
1296 MHz? Draw a vertical line from
the B6-foot (1.8m) point of the hori-
zontal axis to the 432 and 1296 MHz
curves (interpolated on fig. 1). Draw
horizontal lines from these points to
both the left and right axis. At 432
MHz, the nomograph shows that it's
possible to get 16.5 dBi gain with a
beamwidth of 30 degrees. At 1296
MHz, this same dish will deliver 24.5
dBi gain with a beamwidth of 9 degrees.

*Using metric dimensions, what is the gain and
half-power beamwidth of a 9.14-meter (30-foot)
parabolic reflector at 432 MHz? From eq. 2 the
gain is
G,= 17.82 + 20l0g 9.14 + 20 log 0.432
17.82 + 20(0.96) + 20(9.64 - 10)
17.82 + 19.22 - 7.29 = 29.75 dBi

From eq. 4 the half-power beamwidth is

0= 213
T 9.14x0432

= 5.4 degrees
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ANTENNA GAIN (4B1)

DISH DIAMETER (METERS!
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fig. 1. Antenna gain

discussed in the text.

D1SH DIAMETER (FEET)

These gain figures are practical and
reliable, having been attained by other
in the microwave
field. Through judicious use of this
chart tradeoffs may be made easily

than profess

1. Ray Th

Amateur

ionals

references

rover,

W7EEX,

November, 1969, page 52.

3. Peter

4. Richard T. Knadle,

Laakmann,

WB6IOM,

Jr.,

‘“Passive
Repeaters,”73, October, 1971, page 61.
2. Richard B. Kolby, K&6HiJ, “A Low Cost

Microwave Antenna,”” ham radio,

A Large
Homebrew Parabolic Reflector,” ham radio,
August, 1969, page 8.

K2RIW,

A

Twelve-Foot Stressed Parabolic Dish,” QST,
August, 1972, page 16.
5. John M. Franke, WA4WDK, "“Finding The
Focal Length of Surplus Dish Antennas,” ham
radio, March, 1974, page 57.
6. Dolph Vilardi, WA2VTR, “Simple and
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and beamwidth versus dish diameter. Dashed lines are examples

among beamwidth, gain, and size, with
real-world values resulting. t'd appre-
ciate hearing from those having any
trouble with the use of this chart and
would appreciate comments on its use.

Efficient Feed For Parabolic Antennas,” QST,
March, 1973, page 42.
7. “Engineering Considerations for Micro-
wave Communications Systems,”” GTE Len-
kurt, inc., San Carlos, California, 1972.
8. Microwave transmission line duat base log-
jog slide rule (model C19-T}, Collins Radio,
Dallas, Texas 75274.
9. Microwave antenna Systems computer/
transmission line selector, Andrew Corpora-
tion, 10500 West 153rd Street, Orland Park,
Ilinois 60462.
10 Antenna calculator, circular slide rule,
Gabriel Electronics, Box 626, Scarborough,
Maine 04074.

ham radio

BEAMWIOTH {DEGREES)



IS JT.M ANTENNAS . ..

They're heard when others aren’t

Some well known band openers are:
® KLM's 20 METER 5 ELEMENT “BIG STICK"
® KLM's 6 METER 8 & 11 ELEMENT
® KLM's 2 METER 12, 14 & 16 ELEMENT
e KLM's 220 MHz 14 ELEMENT

AND NOW

Winner in the 1975 West Coast VHF-UHF Antenna Measuring Contest .

KI.M’s NEW 432 — 16 Element Long Boom (12')

Specifically Optimized for 432 MHz (430-434)
(8 will give you Eme capability)

15.0 dB over dipole

Also . . . Brand New for the 420-450 MHz Band

4 NEW AMPLIFIERS
e PA 10-35C 10 WATTS INPUT 35 WATTS OUT
® PA 240C 2 WATTS INPUT 35 WATTS OUT
® PA 10-70C 10 WATTS INPUT 70 WATTS OUT
® PA 270C 2 WATTS INPUT 70 WATTS OUT

And . . . Don't forget our NEW ECHO Il
2 METER SSB/CW TRANSCEIVER & LINEAR AMPS.

See Your Local KLM Dealer
For The New Spring '75 Catalog
Or Write

K LM ELECTRONICS
1600 DECKER AVE.
SAN MARTIN, CA. 95046

408-683-4240
408-226-1780

More Details? CHECK—OFF Page 94 july 1975 53




1975 ham radio

sweepstakes winners

WB6QVW is the
grand prize winner —
eight others

win either

Atlas transceivers

or lcom IC-230s

54 july 1975

Skip Tenney, WINLB, Publisher, Ham Radio Magazine

The sixth annual Ham Radio Sweep-
stakes is over. After many busy weeks,
both at our local post office and in our
Greenville office, the many hours of
opening and reading your sweepstakes
entries are finally over.

Much as we like all of the Sweep-
stakes excitement it was quite a relief
when May first finally rolled around and
we knew that it was over for another
year. There was an excellent crop of
entries this year, and they were matched
with more equipment prizes than we
have ever offered before.

This year's prizes centered around
two basic choices. Four winners re-
ceived their choice of Atlas Radio’s
exciting 210 or 215 solid-state single-
sideband transceivers while another four

T

Fred Moller, WN1USO, Ham Radio Adver-
tising Manager, contemplates the combination
of an Atlas 210 and a General Class license.



Ham Radio receptionist Rose Jenkins picks
the lucky winner, WB6QVW,

winning tickets entitled their owners to
the very much sought after lcom 1C-230
synthesized two-meter transceivers.

The luckiest guy of all was Andy
Ellis, WB6QVW, who won our grand
prize. He received both an Atlas and an
lcom transceiver. Andy can now boast
of having the very latest, both in single-
sideband and in fm equipment. He is
particularly excited about his prizes and
plans to use his new Atlas 210 as a
downlink receiver for Oscar work and
the I1C-230 to compliment the lcom
IC-21 he already owns to give himself
both mobile and base capability on
two-meter fm.

Bob Hueberger, W2NWE; George
Pastilla, WBRRC; Con Weigand,
WABSCA; and David Kochendarfer,
K4DC were the fortunate winners of the
new ultra-compact Atlas transceivers.
These 200-watt rigs feature broadband
tuning and a solid signal on either ssb or
CW. They operate on five bands; the
model 210 handles 80, 40, 20, 15 and 10
meters while the model 215 covers 160
meters in place of 10 meters.

These rigs feature the smallest phys-
ical size and one of the hottest receivers
in amateur radio today. Operating from
12 Vdc they certainly represent one of

the outstanding mobile high frequency
transceivers ever offered to the radio
amateur. These rigs turned the eyes of
all the radio amateurs on our staff while
they were here waiting for their new
owners.

lcom’s fabulous 1C-230 PLL synthe-
sized two-meter transceivers were the per-
fect prizes for Mike Bardon, WA7ZGlI;
Earl Cunningham, W5RTQ; Ira Cohn,
K2CTK; and Charlie Spencer, K4RXX.

This is the rig that has really been
setting the pace in two-meter circles.
Covering all of the standard 30-kHz fm
repeater pairs with its own easy-to-use,
built-in synthesizer, these rigs can also
cover a number of the new 15-kHz
channels with merely the addition of
appropriate crystals.

The IC-230 also boasts a very sensi-
tive receiver front end which will match
the performance of virtually any ama-
teur fm installation. All of this conven-
ience and performance is put in a com-
pact package no larger than most of the
crystal-type rigs now on the market.

Ham Radio publisher, WINLB, checks in on a
local repeater with one of the lcom 1C-230s
given away in this year's sweepstakes.

We had a lot of fun bringing you this
year's Sweepstakes and a large vote of
thanks is due to the many thousands of
you who entered. Let’'s hope you win
next year.

ham radio
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wind loading
on antennas

Dear HR:

The recent article by John Nagle,
K4KJ,} is is very excellent educational
article on the wind loading of towers
and gives data and recommended design
coefficients which | have been searching
for. However, on the subject of wind
loading calculations for antennas, | have
a question. Author Nagle would merely
choose the largest calculated area look-
ing end-on to the boom or end-on to the
etements. Unlike the case for the guyed
tower with the wind blowing at an angle
with respect to the guy wires, he ignores
this possibility when calculating the
wind {oading of beam antennas. | should
also mention that he is not the only
author who has used this simplified
approach.?

Let’s take a specific case: a five-
element, 20-meter Yagi. To simplify the
arithmetic, assume a 3-inch (7.6cm)
diameter boom 48-feet (14.6m) long
with 1-inch (2.5cm) diameter elements,

1. John Nagle, K4KJ, "How to Calculate
Wind Loading on Towers and Antenna Struc-
tures,”’ ham radio, August, 1974, page 16.

2. Richard Lodwig, W3GNK, “Wind Force on
a Yagi Antenna,” QST, July, 1974, page 46.
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all 33 feet (10.1m) long. Using Nagle's
approach for the boom case (wind blow-
ing perpendicular to the boom), the
antenna area is

3/12 x 48 x 0.66 =
7.92 square feet {0.736m?2)

The author would choose 9.075 square
feet (0.843m2) as the projected area to
be used in calculating the wind lgading.
However, the wind may not be so
accommodating. Suppose that the wind
is blowing at 45° with respect to the
boom and elements. This would resuit
in a force equivalent to the vector sum
of both projected areas:

(7.92 sin 45°) + {9.075 cos 45°) =
(7.92 x 0.707) + (9.075 x 0.707) =
12.015 square feet {1.117m?2}

Since designs should always be for
the worst case, | maintain that this
approach should be used for antenna
wind-loading calculations. As the refer-
enced QST articie points out, gusty
winds can often act in concert with the
natural oscillation of the tower/antenna
system to produce deflections which are
many times those expected of a steady
wind. If we kid ourselves about how
much antenna area we have on the top
of our towers, the result could be pain-
ful. 1, for one, am accepting no more
manufacturers’ ratings in this category
without first performing my own cal-
culations.

| have heard it said that the case |
pose results in an overstated wind load



because the boom would ““shadow’’ the
elements behind it. A year of observing
wind velocity and direction, with sen-
sors located at the top of my tower, has
shown that neither wind velocity nor
direction shows any consistency for du-
rations longer than 3 or 4 seconds. This
is anything but laminar flow and |
would not count on any shielding effect
of the boom in lessening wind load on
the antenna elements.
Forrest E. Gehrke, K2BT
Mt. Lakes, New Jersey

Mr. Gehrke is, of course, quite cor-
rect in his statement that one should
take the vector sum of all forces acting
on the antenna just as for the tower
case. For the boom and element diam-
eters assumed by reader Gehrke, the
maximum effective area is 12.045
square feet (1.119m?) and occurs at an
angle of 41.11 degrees.

Using differential calculus and the
terminology given in fig. 1, the wind
angle that sees the maximum area, and
hence will develop the maximum force,
is given by

0 =arctan (A,/A)

The maximum effective area, Agrs, Is
given by the Pythagorean theorem as

Aetr = VAR? + A2

The reason Mr. Gehrke came as close to
the maximum force as he did in assum-
ing a wind angle of 45 degrees is because
his element and boom areas are almost
equal and the actual maximum wind
force angle of 41.11 degrees is close to
the 45 degree angle he assumed. In the
more general case, however, the two
areas will not be equal and the equa-
tions given above should be used.

If one does not have an inclination
for mathematics and wants an easy,
conservative approach, the boom and
element areas can be added arithmet-
ically. Since the arithmetical sum will

always be greater than the vector sum,
this will lead to a conservative design.
As to K2BT'’s doubts concerning the
shadowing effect of the larger diameter
boom on the smaller diameter elements,
! concur. Even with laminar air flow
{non-turbulent) where some shadowing
may exist, | doubt that the shadowing

0

—————0

max | 4o

fig. 1. The angle at which the maximum area
is presented to the wind is given by 0 = arctan
Ap/Ae.

extends further than about one boom
diameter behind (on the lee side) of the
boom. When dealing with element
lengths that may extend 5, 10 or even
20 feet (1.5, 3 or 6m) on each side of
the boom, the shadowing, if it does
exist, will be negligible and can be ne-
glected for all practical purposes.

Regarding Mr. Gehrke’s statement
that he is no longer accepting manufac-
turers’ antenna wind-loading ratings but
will make his own calculations, | would
like to quote one of Murphy’s lesser
known laws:

“Manufacturer’s spec sheets will be
incorrect by a factor of 0.5 or 2.0,
depending upon which multiplier gives
the most optimistic value. For sales-
man’s claims, these factors will be 0.1 or
10.0.”

John J. Nagle, K4KJ
Herndon, Virginia
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432-MHz
OSCAR antenna

The antenna described here is a sim-
ple approach for 432-MHz stations who
want to operate on the OSCAR 7 uplink
and have high output power (100 watts
or greater). It is similar to the slanted
ground-plane antenna discussed by

TYPE -N CONNECTOR

A/ ——

Q sive view

radiator the familiar distorted radiation
pattern is obtained. The use of a folded
monopole provides protection from
electrical discharge and also results in a
very low vswr — typically 1.2:1 — with-
out any special matching schemes.
Construction details for the slanted
432-MHz monopole are shown in fig. 1.
The ground plane is easily made from a
piece of sheet aluminum (such as the
Reynolds Do-/t-Yourself material found
in many hardware stores}). A type-N
connector mounted at the center of the
ground plane provides the connection to
the radiator and serves as the mounting
terminal for the folded monopole. One
side of the monopoale is soldered to the
center pin of the connector and the

- 6-3/4"

{71 cm)

174" (6.5 mm)
CLEARANCE

NO. 14 AWG
CLEARANCE (1.6 mm)

3,8 (9.5 mm)

© MONOPOLE CONSTRUCTION

fig. 1. Ground-plane antenna with slanted folded-monopole radiator for use on the OQSCAR 7
432-MHz uplink., Ground-plane disc is 13 to 15 inches (33 to 38 cm) in diameter {not critical),
1/16" (1.5mm) or thicker aluminum, Construction of the monopole radiator is shown at B.

K4GSX! but does not use complex
impedance matching networks or tuned
lines.

The antenna, shown in fig. 1, consists
of a ground plane and folded monopole
radiator. By tilting the angle of the

1. Dale Covington, K4GSX, “Simple An-
tennas for Satellite Communications,’”” ham
radio, May, 1974, page 24
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other side is soldered to a grounding lug
which is held in place by one of the
connector-mounting screws. A dab of
RTV (or similar sealant} over the con-
nector provides weatherproofing and
completes the construction.

While this simple antenna is not com-
parable to a fully steerable array, it
provides good omni-directional coverage
whenever the satellite is above 10 to 20



degrees elevation. Below that elevation,
the normal high-gain 432-MHz antenna
can be switched in for the real DX.

Joe Reisert, W1JAA

audio transducer

The audio transducer shown in the
photograph (fig. 2) with all the other
gear is a modified permanent-magnet
speaker with its voice coil removed and
its diaphragm intact. It is a tactile aid.
Mine was made from an old PA system,
but it can be made from any loud-
speaker. The core is magnetic and vi-
brates strongly at a low audio fre-
quency.

CW up to 25 wpm using the audio transducer
she is using in this photograph.

Building the transducer is quite
simple — all that is needed is a discarded
loudspeaker. When the coil is removed,
it is advisable to enclose it in a metal
box so it will not get crushed (the plas-
tic cone is easily broken). It is a good
idea to use an 8-ohm speaker as deaf
persons respond best to low-impedance
speakers because the vibrations are
stronger.

Gayle Sabonaitis, WATOPN, a student at the
Perkins School for the Blind in Watertown,
Massachusetts, is both blind and deaf and has
been licensed for three years. She is presently
preparing to take the Advanced class exam,

| have used an audio transducer for
five years and find it much easier than
headphones. | do not have any hearing
left — it all disappeared a few years ago
and headphones can be very confusing
— it is difficult to copy CW with only a
little hearing left. | can copy CW at 25
wpm and send at 18 wpm. These speeds
may appear to be an overstatement
when said by a deaf amateur who has
only been on the air three years, but they
are not an exaggeration and are possible
with the help of an audio transducer.
However, | usually copy about 18 wpm
when there is too much interference.
Some deaf-blind hams can copy faster
than this because they have had much

more practice,
Gayle Sabonaitis, WATOPN

gated oscillator

The circuit shown in fig. 3 is a versa-
tile, minimum-cost oscillator using a mini-
mum of components. It can be made to
operate from less than 100 kHz to over 80
MHz by selecting a 74500 for any operat-
ing frequency above 20 MHz. The output
is a square wave swinging between about
0.4 volt and 4.5 volts. The oscillator can
be started and stopped by switching the
oscillator gating input between zero and
5 volts. If this feature is not desired, the
NAND gates may be replaced by three
sections of a 7404 hex inverter, result-
ing in a package count savings of one
fourth. All external components are the
same as those shown.

Doug Schmieskors, WBIKEY

fig. 3. Simple gated oscillator circuit can be
used from 100 kHz to 80 MHz. For use above
20 MHz, select higher speed 74500 ICs,

july 1975 59



code-teaching keyer

K440
M nsiructokeysr §

o o 0 0

Code practice has suddenly become
more efficient and interesting because
of a new development from Curtis Elec-
tro Devices. Their new IK-440 Instruct-
okeyer provides an infinite variety of
code groups allowing unlimited practice
for higher proficiency. In addition, the
IK-440 is a state-of-the-art keyer which
uses the new 8043 keyer-on-a-chip IC. It
uses no motors or tapes.

The all solid-state unit sends random
groups of Morse letters, numbers, punc-
tuation and word spaces in an ever
changing sequence which never exactly
repeats. Code speed is adjustable from 4
to 50 wpm. Code groups are of varying
lengths but average five characters per
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group. A rear panel switch selects alpha-
bet only or full alphanumeric.

The keyer portion of the IK-440
provides self-completing dots, dashes
and spaces, instant start, dot memory,
weight control, iambic mode and built
in sidetone. Front panel controls are
provided for volume, pitch, weight,
speed, on-off, tune, self-test and "keyer-
code practice.” The IK-440 will key
+300 Vdc at 200 mA in either the keyer
or code practice mode. Output switch-
ing is solid state. Price of the |1K-440 is
$224.95.

For further information, contact
Curtis Electro Devices, Inc., Box 4090,
Mountain View, California 94040, or
use check-off on page 94.

500 MHz prescaler

Levy Associates has broken the
frequency-measurement barrier with a
prescaler that will count to 500 MHz.
Requiring only 150 millivolts to oper-
ate, this prescaler is guaranteed to re-
spond to 500 MHz minimum, and will
typically operate to 550 MHz. Division
by ten and one hundred is provided, and
the TTL compatible outputs provide
adequate drive for all commercial and
home-built counters.

The combination of high input impe-
dance (500 ohms) and high sensitivity
makes possible easy measurement of low-
power transmitters. The frequency of a
one-watt transmitter can be measured at
four to six feet using only a Y%-wave
whip antenna to drive the prescaler.
Overload protection is provided up to 2
volts input.

The prescaler is complete including
117-Vac power supply on a 3x4-inch
(7.6x10.1-cm) circuit board, small
enough to fit inside many counters.
Available from stock as a kit, with all

More Details? CHECK—OFF Page 94



parts, drilled circuit board and instruc-
tions, $89.00; or completely assembled
and tested, $109.00 (plus $.85 postage
and California sales tax if applicable).
For more information write to Levy
Associates, Post Office Box 961R,
Temple City, California 91780.

ameco equipment

The popular line of Ameco amateur
equipment is now available directly
from the manufacturer. Included in the
line are lowpass transmitting filters,
highpass TV filters, all-band preampli-
fiers, a standing wave bridge and bridge
indicator unit, code practice oscillators,
and a novice CW transmitter kit. Also
available are heavy duty 572B/T160L
power triodes (replace 811As), type-
UHF rf connectors and economy slide
switches. For a copy of their latest
catalog, write to Ameco Equipment
Company, 314 Hillside Avenue, Willis-
ton Park, New York 11596, or use check-
off on page 94.

MFJ catalog

The new MFJ catalog of amateur
radio equipment describes many new
products, including CW and ssb audio
filters, electronic keyers, frequency
standards, audio amplifiers, active fil-
ters, printed-circuit boards and elec-
tronic components. Copies of the cata-
log and additional information are avail-
able from MFJ Enterprises, Post Office
Box 494, Mississippi State, Mississippi
39762, or use check-off on page 94,

short circuit

The new Jackson Brothers high-
precision trimmer capacitor described
on page 65 of the March, 1975, issue of
ham radio is known in this country as
the V. R.P. capacitor. Trimline, the name
used in England, cannot be used in this
country as it is a trade name owned by
another firm.

More Details? CHECK—OFF Page 94

You're Ahead
when mobile witha

Larsen Kulrod®

Gain Antenna

= TOPS IN PERFORMANCE =
= LOWSILHOUETTE GOOD LOOKS =
= VSWR, LESSTHAN13T01 =
= HANDLES FULL 200 WATTS =

Larsen Kulrod VHF Antennas are the result
of over 25 years of practical experience in the
two-way radio field. They are rugged, reli-
able and built with infinite care to assure
top performance. Models available to fit all
standard mounts and for all popular ama-
teur VHF frequencies. Each is equipped with
the exclusive Larsen Kulrod, your assurance
of maximum efficiency and no loss of RF
through heat. Comes complete with all in-
structions. Models for 2 meters deliver a full 3
db gain over 1/4 wave whips . . . the 420-440
MHz and 440-460 MHz collinears . . . 5 db
gain and full 100 watts capability.
Sold with a full money back guarantee . . .
the most liberal in the mobile antenna field.
Whether you work via repeater or simplex
you deserve to have a Larsen Kulrod. Get
full fact sheet and prices, today.

@tsen Antennas

11611 N.E. 50th Ave. P.O. Box 1686
Vancouver, WA 98663
Phone 206/573-2722

T Kulrod
a trademark of Larsen Electronics
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PORTABLE PLEASURE
from ERICKSON . ..

SRC-146A SPECIAL
with your choice of

® Rubber antenna

® [ eather case

® Ni-cads

® Charger

® Remote mike

® Speaker mike

® Extra crystals

® pL, tone burst and TT pad

Put together your own package
... then call or write
for the ERICKSON deall

SYNTHESIZED!

® 674 channels, simplex or offset (600 kHz)
for repeaters

® All modular construction
® Super hot MOSFET/helical coil .4uV receiver
@ In stock... ask for Erickson's package deall

TALK POWER!

up to 135 WOUT
with 1 to 15 w drive
from mobile,
base or

TPL
POWER AMPS

HT...

Solid

State

7 Micro-

Models Strip

Circuit

MODEL DRIVE oUTPUT R&ady-to-go,

toss | law | 12o13ow Cables supplied

wie Tow o] All U. S. made

,’;‘;‘; 5:'3‘: f:;;: In stock. Shipped same

02 1aw 10-35W r;gs ugzeflfd‘orforhl F&‘h'

ERICKSON

COMMUNICATIONS

4135 Main Street
Skokie, IL 60076 (312) 677-2161

Hours: 9-4 M-S; 6:30-9 M, Th

>,
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S00 MHZ
PRESCALER

3"x4"x 10"

EXTEND YOUR COUNTER TO 500 MHZ !!!

Can be used with Any counter capable of 5Mhz

#Fyaax Oreater than S00Mhz.

# HIGH INPUT SENSITIVITY © less than 150mv. needed
at 500 Mhz - overload protected

¥HIGH INPUT IMPEDANCE: 500 ohms

#OUTPUTS: =10 and =100 TTL compatable
%* INCLUDES POWER SUPPLY

ORDER NOW!
PS—K kit $ 8900
PS—A wired and tested $10900

plus $ 85 postage
Calif residents add 6% sales tax

500 MHz COUNTER AVAILABLE NOW!
(see May Ham Radio pg 113)

=EVY AEEmEIATES

PO. Box 961 R
Temple City. Calif

21780
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The SW-5 is a remote control switch, not |
a relay, neon indicator light tells which |
antenna is in use. It will handle 2KW |
plus. Remote switch is housed in weather |
tight box. It takes a six wire control cable |
to operate the SW-5. It has zero dB in- |
sertion loss. No visible effect on SWR. |
Standard unit comes with UHF connec- |
tors. Other connectors available upon re- |
quest at additional cost. One year guar- |
antee. Other designs available. |
]

i

1

]

]

]

]

1

1

1

]

(]

]

]

]

ANTENNA MART

Box 7
Rippey, lowa 50235
Phone 515-436-7718

More Details? CHECK—OFF Page 94



The worlds most complete line
VHF - FM Kkits and equ1pment

TX144B Kit. . exciter — 1 watt — 2 meters . . . 29.95
TX144B W/T . factory wired ........... 49,95
TX220B Kit. . exciter — 1 watt — 220 MHz . . . 29.95
TX432B Kit. . exciter — NEW — 432 MHz . . . 39.95
PS3 Kit . ... powersupply regulator card . . . 8.95
PS12C Kit. . . 12 amp — 12 volt regulated
power supply wflcase ... .... 69.95
PS12CWIT .. factory wired . .......... 85,95
PS24C Kit . . . 24 amp — 12 volt regulated
power supply wfcase . .. .... 99.95
PS24CW/T .. factorywired ........... 114,95
RX50C Kit .. 30-60 MHz rcvr w!? pole 10.7 A
xtal filter . . ce. 5995 _— ]
RX144C Kit. . 140-170 MHz revr w/2 pole | Y
10.T st filker o2 s ens avase 69.95
RX144C W[T . factory wired [ mounted . .. .. 114.95
RX220C . ... 210-240 MHz rcvr w/2 pole xtal
YT INEL . S e wbe v d 6 69.95
RX432C Kit, ., NEW — 432 MHz receiver . . 79.95 RPT144 Kit . . 2 meter — 15w — complete . .. 364.95
5, o R —— TODB filter option for all RX- Recv RPT220 Kit. . 220 MHz — 15w — complete .. 364.95
[WlEXEN) « o oo v v vs w s smss 9.50 RPT432 Kit . . NEW — 10 watt — 432 MHz
PEPEALEE + vvvis o wiie v o iime wie 399.95
RPTI144 . ., . NEW — 15 watt 2 meter
repeater — factory wired . .. .. 595.95
RPT220 . ... NEW — 15 watt — 220 MHz
HT 1448 Kit. . repeater — factory wired ., .. .. 595,95
2 meter — 2w — 4 channel — RPT432 . ... NEW — 10 watt — 432 MHz
hand held xevr . .. .. ...... 129.95 repeater — factory wired . . . . . 649,95
OTHER PRODUCTS BY VHF ENGINEERING
CD1 Kit . ... 10channel receive xtal deck
w/diode switching . . ....... $ 6.95
CD2 Kit . ... 10 channel xmit deck w/switch
and trimmers . . ... .. ... 14.95
COR2 Kit ., . . complete COR with 3 second and
3 minute timers .. ........ 19.95
, o . n c CWID-1 Kit , ., NEW — code identifier — 160 bits,
s:g:g:u \,‘:rljrl'[ r::‘l‘f.':" [:":t_";m' Bw e ;?,‘;z field programmable diode matrix 39.95
PA4010H Kit . 10w in — 40w oul — wlay ” SCHAL .o I!ll L&r;nm:l auto-scan adapler iy
e ac R e L e .
PA4010H W/T ;:‘:::1:“‘:";& """""" ;;{j: Crystals . . . . we stock most repeater & simplex
PA144/15 Kit. similar to PA1501H less ¢ case, «Op E.unlnr HE"Q'E'”_'O LS 5.00
connectors & -.wlt\hlm, e T 39.95 DPLX-144 .. 2meter, 6 cavily, close spaced
PA144/25 Kit. similar to above — 21 viae 4995 | o duplexer — tunec o frequency’ s ‘399.98
PA220/15 Kit. similar to PA144/15 for 330° DPLX-220 . . 220 MHz, G cavity duplexer
MHz 39.95 tuned to frequency .. ...... 399.95
PA432/10 Kit. NEW — si to PA144/15 ex-
cept 10w and 432 MHz . . .. .. 39,95 SHIPPING INFORMATION: All shipments are F.0.B. Bing-
PA140/10 . . . NEW — 10w in — 140w out hamton, N.Y. 13902, Shipments will be made by the most
2 meter amp — factory wired . . 179.95 convenient method. Please include sufficient funds to cover
PA140/30 . .. NEW 10w in 140w out Nhlmlrllnu ,|rrul h..mllu.!g_ Flgure \.‘H{\[h:':g (t:-.ng('g UH‘.I rmm:nulm
L weight of 2 pounds per unit with the exception of the
2 meter amp — factory wired .. 159.95 following: PS 12C — 13 fbs., PS 24C — 25 Ibs,, Repeaters
25 Ibs.

320 WATER 5T e PO BOX 1921 o BINGHAMTON, NY 13902 e 607.723.9574
DIVISION OF BROWNIAN ELECTRONICS CORP.

More Details? CHECK—OFF Page 94 july 1975 63



Heathkit"104...

...New performance

standard for
SSB transceivers

A revolutionary “new generation" transceiver. It's
completely solid-state and totally broadbanded to
eliminate preselector tuning. And the output can
be instantly switched from 100 watts to 1 watt. The
true digital readout offers resolution down to 100
Hz and outstanding tuning accuracy. Receiver in-
termodulation distortion has been minimized and
there are very few active devices ahead of the
highly selective crystal filter. Adjacent channel
overload is negligible, yet sensitivity is better than
1 uV (.6 uV typical) and front-end overload is dra-
matically reduced. The “104" is 12 VDC-powered
for mobility and the optional HP-1144 fixed station
supply fits inside the SB-604 speaker cabinet. An
optional noise blanker can be installed in the
“104" and an optional 400 Hz crystal filter im-
proves CW selectivity.

Kit SB-104, 31 Ibs., mailable .................669.95*
Kit SBA-104-3, 400 Hz CW crystal filter,

11b, mailable ...........ccviimevninerannnn. 36.95*
Kit SBA-104-1, Noise blanker, 1 Ib., mailable .....26.95*
Kit SBA-104-2, Mobile mount, 6 Ibs., mailable ... .. 36.95*
Kit HP-1144, Fixed station power supply,

28 1bs.; mellable ool s ainnhavie s 89.95*

$B-230 — the lowest-cost
conduction-cooled linear around

The SB-104's “silent partner.” 1200 watts PEP or
1000 watts CW from less than 100 watts drive. It's
rated at 400 watts input for slow-scan TV and
RTTY. The high-efficiency Eimac 8873 triode is
double-shielded to reduce stray RF and a massive
heat sink replaces noisy fans and blowers. The
"*230" assembles in just 15 to 20 hours with no
alignment.

Kit SB-230, 40 Ibs., mailable

64 july 1975

SB-634 station console combines
5 convenient accessories

The “634" performs 5 important functions—a 10-
minute digital ID timer with visual or visual and
audible indicators an RF wattmeter that reads 0-
200-or 0-2000 watts with *+10% accuracy, an SWR
bridge, a hybrid phone patch that can be used
manually or with VOX control, and a 24-hour digi-
tal clock that runs independently of all other func-
tions. It's a must for every well equipped station.

Kit SB-634, 14 Ibs., mailable .................. 179.95*

SB-614 station monitor shows you
how clean your signal is

Highly visible 1%2 x 2" CRT detects problems that
can reduce the effectiveness of your signal — non-
linearity, insufficient or excessive drive, poor car-
rier or sideband suppression, regeneration, para-
sitics and CW key clicks. It monitors SSB, CW
and AM signals from 80 to 6 meters. Push-pull
drive for keystone free trace; automatic sync
sweep generator with 3 ranges from 10 Hz to 10
kHz. Can be used as an ordinary oscilloscope
from 10 Hz to 50 kHz.

139.95*

Kit SB-614, 17 Ibs., mailable

SB-644 remote VFO

Designed exclusively for the SB-104. It provides
split transmit and receive control and you aren't
frequency-limited in any way — transmit at one
end of the band, receive at the other. The 644"
even has two crystal positions for fixed-frequency
control. The 644" has a linear dial, but the exact
frequency is displayed on the *104's" digital read-
out. The display automatically changes when
switching from transmit to receive.

Kit SB-644, 10 Ibs., mailable

119.95*

S$B-604 station speaker —

response-tailored to SSB

Designed to match the SB-104 in styling and per-
formance. The “604" uses a 5 x 7", 3.2-ohm
speaker. And there's room inside for the HP-1144
power supply. With connector cable and plug.

Kit SB-604, 8 Ibs., mailable

More Details? CHECK—OFF Page 94



Heathkit"202...

...top value
standard for
2-M transceivers

The HW-202 puts you on “two" at a price you want
to pay, with the features you need. It operates on
any 2 MHz segment from 143.9 to 148.3 with inde-
pendent selection of 6 transmit and 6 receive
channels, and all 12 can be netted. A solid 10
watts min. transmitter output, a hot 0.5 uV re-
ceiver sensitivity. Dual-gate MOSFET front end...
IC IF...dual conversion...10.7 MHz crystal filter
...built-in hash filter/voltage regulator...crystals
for 146.94 MHz...push-to-talk mike...quick-con-
nect cable for 12 V hookup...antenna coax jack
...quick-release gimbal mount...complete align-
ment procedures using the front panel meter...
and a complete line of accessories to put you on
“two" with maximum versatility and low cost.

Kit HW-202, 11 Ibs., mailable

Crystal Certificates.

Order from Heath, mail certificates to crystal mftr.,
get the crystals you specify, postpaid.

HWA-202-6, one Transmit Crystal certificate ....... 5.95*

HWA-202-7, one Receive Crystal certificate ........ 5.95*

Tone Burst Encoder.

Put this in your 202" so you don't have to whistle
while you work repeaters. 4 tone buttons can be
preset to any tone between 1800 and 2500 Hz.
Burst duration is adjustable. Stability is *=1%
from —30° to +50°C. Mounts behind removable
front panel bezel of your 202",

HWA-202-2, 1 Ib., mailable

AC Supply.
To work your 202" as a fixed station. Delivers
13.8 VDC @ 2.2A. with better than 1% regulation.

More Details? CHECK—OFF Page 94

Circuit breaker protected. Wire it for 120 or 240
VAC. Includes 3-wire line cord and transceiver
cables.

HWA-202-1, 7 Ibs., mailable

40-watt 2-M Amplifier.

Hauls up fringe repeaters by putting out a mini-
mum 40 W from 10 W input. Only 7A battery drain,
and so compact (3 x 4% x 5%2) that it fits any-
where. Internal antenna changeover relay and
sensing circuitry for automatic T/R switching.
Tuned input/output circuits for low spurs and cov-
erage of any 1.5 MHz portion of 143-149 MHz.

Kit HA-202, 4 Ibs,, mailable ................... §9.95*
Mobile 2-M antenna; 5s-wave whip w. rear deck
clip mount has 3.4 dB gain over Ya-wave. Inc. 17’
coax.

HWA-202-3, 2 Ibs., mailable
Fixed 2-M antenna; 5 -wave vertical w. radials has
3.4 dB gain over Ya-wave; for mast mt.; less coax.
HWA-202-4, 4 |bs., mailable .................... 17.95*
New mobile 2-M colinear; Y4 & % -wave phased
radiators; 5.2 dB gain; swivel trunk lip mt. 17’ coax.
HWA-202-9, 3 Ibs., mailable 37.95*
New fixed 2-M colinear; two 5s-wave phased radi-
ators; 6 dB gain; for mast mt. Heavy duty. Less

coax.
HWA-202-10, 8 Ibs., mailable

Send for FREE Catalog

el Heath Company,
w Dept. 122-07 Y
Benton Harbor, MI 49022 :_-','"a_- -

[J Please send free catalog
[J Enclosed is , please send models

il

ATTETEY

errY AT b

Al ONOEN PRICLE; F.0.8, FASIONY

AM-313A

FRICES & APECIFICATIONS SUBJEST HANGE WITHELT HOTICE
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Super Mast
In a big way.

Small

For the low profile Ham operator.

It had to happen! The enormous suc-
cess of Tri-Ex’s original Sky Needle—by
popular demand—has brought about the
design of a miniature Sky Needle for the
Tri-Band Beam. We call it Super Mast.

It's a special tower for the low profile
HAM operator. A roof-topper stretching

after fabrication for long life. A slim,
clean-line tower. Tops in performance—
Super Mast.

Shown here in its nested position at
21-feet, this Super Mast is supporting a
three element 15 meter antenna & rotor
assembly. Rush your order now. Visit or

call your local Tri-Ex Tower dealer

to 40-feet up. Attaches easily,
simply to the side of your garage#’/ today. Price of this under-$300-tower,
st. Iri=E

or house. A super-easy Super Ma
A top-quality Tri-Ex prod-

X?® because of rising steel costs, is
subject to immediate change.

uct. Hot dipped galvanized TUWER CGRPORﬁTION Order now and save!

7182 Rasmussen Avenue, Visalia, Calif. 93277

68 july 1975
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With the HAL RVD-1005,
what you see is what you get

ITH T 1005 B I ey

S MM ALL FLECTROMIC

n’“hr&“.:ﬂhu

RVD- ‘lu.

AL BEEELREATONE EBaS

And you get more of what you expect from
noiseless, trouble-free all solid-state TTY
reception. The RVD-1005 converts the output of
any TU into a clear, easy-to-read RTTY readout
The signal can be fed to a TV monitor* or, with
slight modification, any standard TV receiver (Just
imagine a 23-inch teleprinter!). It's the beginning
of enjoyable TTY communications and the end of
electromechanical devices with all of their
maintenance headaches. The display above
points out the many reasons why the RVD-1005
makes all other TTY systems seem obsolete—
and it's just part of the HAL lineup of quality,
state-of-the-art RTTY components for the
serious amateur

The HAL DKB-2010 dual mode keyboard is
another example. It allows you to transmit TTY or
Morse—TTY at all standard data rates, gnd CW

FEATURING ¢

between 8 and 60 WPM. You also get complete
alphanumeric and punctuation keys, plus 10 other
function keys, a ‘DE —call letters” key and a
QUICK BROWN FOX..." diagnostic key. In both
modes you have a three character buffer for
bursting ahead (larger buffers optional); and in
the CW mode you can adjust the dot-to-space
ratio (weight) to your liking
When we say what you see is what you get, you

can count on getting all that and more, including
quality construction throughout. So if you're into
RTTY, join the ranks of amateurs the world over
who are enjoying this hobby at its best—with
professional gear at amateur prices from HAL—the
leader in amateur RTTY equipment. Send today
for the HAL products you want!

*RVD-2110 9-inch Monitor/TV shown is optional

I HAL Communications Corp. Enclosed is $ RVD-1005 Video Unit
Box 365, Urbana, lllinois 61801 $ (RVD-2110 Monitor/TV] § (DKB-2010 TTY/CW Keyboard
Telephone: (217) 367-7373

Charge Master Charge #
Charge BankAmernicard #

M/C Interbank # Card exp date
Please send me the HAL catalog

Name Address Call Sign

City/State/Zip
RVD-1005 Video Unit: $575 RVD-2110 Monitor TV: $150 DKB-2010 TTY/CW Keyboard: $425

All prices include USA shipping Add $10 each for air shipment lllinois residents add 5% sales tax

I
I
I
I
I
I
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CRYSTAL FILTERS
and

DISCRIMINATORS
1 27/64” x 1 3/64" x 3/4"

10.7 MHz FILTERS CONT'D.

10.7 MHz FILTERS

XF107-A 14kHz NBFM $40.60 XM107-S04 14kHz NBFM $18.95
XF107-B 16kHz NBFM $40.60 XF102 14kHz NBFM $7.95
XF107-C 32kHz WBFM $40.60 10.7 MHz DISCRIMINATORS

XF107-D 38kHz WBFM $40.60 XD107-01 30kHz NBFM $22.10
XF107-E 42kHz WBFM $40.60 XD107-02 50kHz WBFM $22.10

CRYSTAL SOCKET (for XM107-S04) type DG1 $1.50
Shipping 50¢ each

VHF CONVERTERS UHF

(Export inquiries invited)

MMc 50 MMc 144 MMc 220 MMc 432 MMc 1296
RF Freq. (MHz) 50-54 144.148 220-224 432-436 1296-1300
IF Freq. + 28-32 28-32 28-32 28-32 28-32
N.F. (typical) 2.5dB 2.8dB 3.4dB 3.80B 9.0dB
Nom. Gain 30dB 30dB 26dB 28dB 20dB
$53.70 $53.70 $64.45 $64.45 $85.95
Power 12V D. C.
1%7 x 2%4" x 4% " 4 connectors SPECTRUM

. INTERNATIONAL
BOX 1084 CONCORD
MASSACHUSETTS 01742

U. S. A

Come to Vermont

1975 INTERNATIONAL FIELD DAY !
AUG. 10, OLD LANTERN, CHARLOTTE, VT. |

Very low N. F. units on special order.
tOther ranges, amateur & commercial, to order.
Shipping: Filters, $.50: Converters, $1.00

BUILD YOUR OWN TV CAMERA!

aws ‘ ' Ideal for home & business

THE_ ECONOMICAL APPROACH TO AMATEUR TELE-
CASTING, uusmm & INDUSTRIAL SURVEILLANCE,
ITORING OF u%nszmu
Many activities, contests, camping and more
Come one day early and camp with us!
Details from RUSS SWAN, KINXC
ewood Drive, S. Burlington, VT. 05401

OPTIONAL SOUND KIT §28.96. PH
) ILLUSTRATED CATALOG..DIAL 802-387-3771 TODAY

5T

a NEW antenna principle

PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT W@MBH — K@AST — KBVRM

ot A\ [ 5" ws

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 only
18 Ibs. this antenna may not outperform a full sized
beam but it sure will give you your share of DX and state-
side contacts. Will handle 1 KW over a 100 kHz bandwidth.

« Fully weather proof + Hi-Q, attenuates harmonics
+ Mounts easily on TV masting + Comes assembled & tested

« Figure 8 pattern KITS 10-40 $74.50
LITTLE GIANT MODEL 100X1000-40 $149.50

Other models available for 10, 15 & 20 meters Add $3 trans.

Little Giant Antenna Lahs, Box 245, Vaughnsville, Ohio 45893

Subsidiary “Apollo Products” Village-Twig Co.

419-646-3495

1301 sroaoway, mw. ATV Research oaxom city, nise. sar
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Thousands".

of Drake

TR-3 and TR-4
Sideband
Transceivers
are giving
dependable
service...

many of them
since 1963!

= TR-4C
the Drake -

is already surpassing their record!

Now at your dealer's

@ R. L. DRAKE COMPANY
® 540 Richard St., Miamisburg, Ohio 45342

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

More Details? CHECK—OFF Page 94 july 1975 n



SUPER CW FILTER

The IMPROVED CWF-2BX olfers
RAZOR SHARP SELECTIVITY with
its B0 Hz bandwidth and extremely
steep sided skirts. Even the
weakest signal stands out

Plugs into any receiver or trans-
ceiver. Drives phones or connect
between receiver audio stage for
full speaker operation.

e Drastically reduces all back-
ground noise ¢ No audible ringing
e No impedance matching ¢ No
insertion loss e B pole active filter
design uses IC's ¢ Bandwidth: 80
Hz, 110 Hz, 180 Hz (selectable) »
Skirt rejection: at least 60 db down
one octave from center frequency
for 80 Hz bandwidth e Center fre-
quency: 750 Hz e 9 volt transistor
battery not included

e 400 Hz or 1000 Hz center fre-
quency available add $3.00.
IMPROVED CWF-2BX,
assembled .......... .$23.95
CWF-2, PC board, includes 4 po-
sition selectivity switch. . $16.95
CWF-2, kit...

A STACK FOR
CW MEN

Dealer Inquiries Invited

CMOS ELECTRONIC KEYER

Feature for feature the
CMOS-440RS gives the most for
your money: e State of the art
design uses digital CMOS ICs and
NE555 sidetone & Built-in key with
adjustable contact travel » Sidetone
and speaker e« Adjustable tone and
volume « Jack for external key o 4
position switch for TUNE, OFF,
ON, SIDETONE OFF e Two output
jacks: direct relay, grid Dblock
keying » Uses 4 penlight cells (not
included) o Selt completing dots
and dashes « Jam proof spacing e
Instant start with keyed time base e
Perfect 3 to 1 dash to dot ratio » 6
to 60 WPM  Relay rated 250 VDC,
1% amp, 30 VA

CMOS-440RS, Deluxe . . $37.95

Write for FREE catalog and CW filter test
reports. Please include $1.50 per unit for
shipping and handling. Money back if not

4x31/4x2 3/16 inch

satisfied One  year UNCONDITIONAL
guaranios
mastér charge e e

4 Ty

MFJ Enterprises, P. O. Box 494, Miss. State, MS 39762, (601) 323-5869

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER
10’ to 100°
Prices from $110.00 (30°)
MOST
POPULAR

HAM TOWER

EVER MADE!

REQUEST

NEW CATALOG
OF

TOWERS &
ANTENNAS

Midwest Ham Headquarters

For Over 36 Years
HAMS! Write For Free Catalog and Wholesale Prices!

ELECTRONIC DISTRIBUTORS, INC.

1960 Peck Muskegon, Ml 49441
Tel: 616-726-3196 TELEX: 22-8411

72 [B july 1975

INTERNATIONAL
' MORSE
“““ nzconm

« International Morse Code
Parallel ASCI1 OUT

+ Display Morse Code on Alpha MNumeric Displays, TV
Typewriters, Scopewriters, Printers

« Complete Board — Wired and Tested — Not a kit

* Single 5 volt supply required

* b4 different output characters

« Dot/Dash and space timing adjustments on the board

* Speed controlled by external potentiometer

« End of word output for automatic word spacing

— Display your C.W. gso's so that others can

enjoy them

— Use as a code teaching aid

— Produce hard copy records of your C.W. contacts

- Exserimunt with high speed C.W. transmission

reception

Price — $72

plus $1.00 postage and handling

PPINON
ELECTRONICS
P. 0. BOX 2192
MESA, ARIZONA 85204

More Details? CHECK—OFF Page 94



j THIS PAGE IS YOUR ORDER BLANK!

I N BN BN BN SN BN BN BN CLIP OUT AND ORDER NOW 1N I DN NN NN N S S

ORDER NOW AND SAVE!
Specials at Unbeatable Prices

- GENAVE, 4141 Kingman Dr,, Indianapolis, IN 46226
. HEY, GENAVE! Thanks for the nice prices! Please send me:
6TX-200-T

2-meter FM, 100 channels. 30 watts Intmducluw$24995
(incl. 146.94 MHz)
6TX-200

2-meter FM, 100 channels. 30 watts

was $209.95  (Incl. 146.94 MHz) NOW $19995
6TX-100

1Va-meter FM,100 channels. 12 watts NoOw $21995

was $309.95 (Incl. 223.5 MHz)

6TX-10

et O s v Now $71GQ95
6TX-2

g s s Now $18Q95
6TX-600 $21995
6-meter FM, 100 channels, 35 watts  yeaw

was $309.95  (Incl. 52.525 MHz)

O 0O O4d 0O 4

@ $
[] ARX-2 2-M Base Antenna @ $29.95 $
[] Lambda/30 2-M Base Antenna @ $39.95 $
[1 Lambda/4 2-M Trunk Antenna @ $29.95 $
[] TE-l Tone Encoder Pad @ $59.95 $ ———
[] TE-ll Tone Encoder Pad @ $44.50 $ et
(] PSI-9 Port. Power Package (less batteries) @ $29.95 $
[] PS-1 AC Power Supply @ $59.95 $ .
and the following standard crystals @ $4.25 each: . S
Non-standard crystals @ $5.75 each: = —
(allow 8 weeks delivery.)
For tactory crystal installation add $8.50 per transceiver. SU b*TOta |: $
IN residents add 4% sales tax:
CA residents add 6% sales tax: TOTAL: $ (minimum order $12.00)
All orders shipped post-paid within continental U.5.
NAME —— : AMATEURCALL
ADDRESS CITY __STATE&ZIP________
Payment by: [ Certified Check/Money Order  [] Personal Check ] C.0.D. Include
Note: Orders accompanied by personal checks will require about two weeks to process. 20% Down.
[] 20% Down Payment Enclosed. Charge Balance To:
[] BankAmericard # ___ Expires. = I
[J Master Charge # Expires____ Interbank #

BN N BN BN BN @ Prices and specifications subiect to change without notice. . —— — — —

More Details? CHECK—OFF Page 94 july 1975 73



The
“STANDARD”
by Heights

Light,
permanently
beautiful
ALUMINUM
towers

THE MOST
IMPORTANT
FEATURE OF
YOUR ANTENNA
IS PUTTING

IT UP WHERE

IT CAN DO
WHAT YOu
EXPECT.
RELIABLE DX —
SIGNALS EARLIEST IN
AND LAST OUT.

ALUMINUM
Self-Supporting

to Assemble
Erect

All towers mounted
on hinged bases

Complete Telescoping
gand Fold-Over

Series available
And now, with motorized options, you can

crank it up or down, or fold it over, from
the operating position in the house.

Write for 12 page brochure giving dozens
of combinations of height, weight and wind
load.

ALSO TOWERS FOR WINDMILLS

HEIGHTS

MANUFACTURING CO.

In Almont Heights Industrial Park
Almont, Michigan 48003
Due to several acts of vandalism and an
office fire, many inquiries were lost. If
you have not had a reply, please place
your inquiry again.

74 july 1975

Glade Valley School Radio Session

16th Year — July 26 thru August 8, 1975

facilities combine to make license study a
pleasant memorable experience

C. L. PETERS, K4DNJ, Director

P. O. Box 458, Glade Valley, N. C. 28627
Please send me the Booklet and Application
Blank for the 1975 Glade Valley School
Radio Session

Name Call

Address

Restructuring is coming!
Get that license now!

Let the experienced staff from the Glade
Valley School Radin Session help you solve
that Jlicense problem.  Whether vou  are
looking for yvour General, Advanced or Am-
ateur Extra ticket they will help vou in
every wity with their carefully prepared pro-
gram to get the license vou are looking for

Have a “Vacation with o Purpose”™ at this
beautiful location in the Blue Ridge Moun-
tains. A highly qualified staff and excellent

Amateur Radio's
Prestige Convention

Hotel Sahara
Las Vegas

Special Air Fares
from selected cities
SAROC

Box 945
89005

JANUARY 8-11, 1976

More Details? CHECK—~OFF Page 94
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TOUCH TONE ENCODERS

SOLID STATE CRYSTAL CONTROL TONE ENCODERS

12 or 16 Touch Tone digits Bell System Compatibility
Ideal for hand held units Easy Installation

Choice of 4 keyboard styles Sub-miniature size

RF proof Crystal Controlled
Temperature, —20° to 150°F Single Tone capability
CMOS IC Encoder Low cost

2R3

L3 L]

D O

U 3

. sl

ifo n GOD Do
A M

«jogm [ AR Al *

Style A Style B Style C Style D

SELF-CONTAINED KEYBOARD ENCODERS

Complete 12 or 16 digit Touch Tone keyboard encoders for mounting directly to side of hand-
held transceivers. All electronics included WITHIN keyboard, nothing to add inside of trans-
ceiver. Only 4" thick. Ready for easy installation, just add three connections to unit. RF proof.,
Select keyboard style when ordering.

DTM - SE— R

Touch-Tone encoder for mounting INSIDE hand-held transceiver, keyboard mounts on side of
transceiver. P.C. board only 0.8” x 1.2”. RF proofed. Assembled and ready for easy installation.
Select keyboard style when ordering.

Now, buy all the major parts — “ala-carte” and build your own Touch Tone Encoder. All you
need is a Keyboard, Digital Touch Tone Encoder, a 1-MHz crystal, and P.C. board. Parts come
with complete set of application notes, schematics and instructions.

Keyboard, your choice of keyboard style ’

Digital T. T. Encoder with 1-MHz HC-6 Crystal .

Digital T. T. Encoder with 1-MHz Slim HC-6 Crystal

P.C. board 0.8” x 1.2” == a

All resistors, capacitors, and P.C. board . . . . . .
(With purchase of keyboard, encoder and crystal)

AUTOMATIC TOUCH TONE DIALER

Automatic mobile telephone dialing is now available. By the
push of a single button you can automatically dial up to six
segarate 7-digit numbers. All solid-state micro-power COS-
MOS design. Automatic PTT operation. Programmable to send
telephone number only, access code plus telephone number
or telephone number plus an identification number. Low profile
dash mount, easy installation. Compatible with most radio
a bt equipment. Available with keyboard for manual dialing of
numbers. Manual operation provides automatic PTT opera-
tion with 1'% second transmitter hold.
AD-6 Without keyboard  99.50
AMD-6 With keyboard 119.50
Factory programming of numbers $7.50.

ORDER TODAY — SEND FOR FREE NEW CATALOG

DATA SIGNAL, INC.

Successor to Data Engineering, Inc.

2212 PALMYRA ROAD, ALBANY, GA. 31701
912-435-1764

—

i

s
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NEW- - Saailed

KEYBOARD and
ENCODER KIT

53 Keys

One Chip MOS Encoder
Upper and Lower Case
Standard ASCII Output
Two Key Lockout

* k % % %

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

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

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

KBD-3 Keyboard and Encoder Kit $49.50 ppd

SOUTHWEST TECHNICAL

PRODUCTS CORP.

219 W. Rhapsody Dept. HR
San Antonio, Texas 78216

76 july 1975

NEW IMPROVED

INSTAIT-
Adhesive

Now a choice of 5
formulas . . . and in Big
1900 drop application
container.

SﬂVE BlG only $395
(less than Y2¢ an application)
ORDER FROM

YOUR ONEIDA DISTRIBUTOR
OR DIRECT FROM US

' .‘;. ida ONEIDA ELECTRONIC MFG,INC.
(. dm P.O. Box 678 — Dept. 761-D

Meadville, Pa. 16335

WE'RE FIGHTING
INFLATION
NO PRICE RISE IN 75 _

FOR FREQUENCY

STABILITY

Depend on JAN Crystals. Our large stock ol quartz
crystal materials and components assures Fasit
Delivery from us!

CRYSTAL SPECIALS

Frequency Standards

100 KHz (HC 13/U) $4.50

1000 KHz (HC 6/U) 4.50

Almost all CB sets, TR or Rec $2.50
(CB Synthesizer Crystal on request)

Amateur Band in FT-243 ea. $1.50

4/$5.00

80-Meter $3.00 (160-meter not avail )
Crystals for 2-Meter, Marine, Scanners, etc. Send
for Catalog.

For 1st class mail, add 20" per crystal. For Airmail,
add 25'. Send check or money order. No dealers,
please

Div. of Bob Whan & Son Electronics, Inc
2400 Crystal Dr., F1. Myers, Fla. 33901
All Phones: (813) 936.2397
Send 10° for new catalog with 12
oscillator circuits and lists of

! frequencies in stock

CRYSTALS

More Details? CHECK—OFF Page 94



W&%}m Stecthonees

SPECIAL JuLY SALE!

WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER

* Rubber Flex Antenna
*Complete Set NiCad Batteries

*Leather Case
*Three Sets of Crystals, 52-52,

Plus Your Choice Of 2 Pair of Common Frequencies
Extra Crystals, $4.50 ea., Common Frequencies Only

$ 320 VALUE ronusr 379995

« 6 Channel Operation, Individual Trimmers
On All TX and RX Xtals. All Xtals Plug In,
« S Meter Battery Indicator,
« 10.7 IF and 455 KC IF, 12 KHz Ceramic Filter.
+ .3 Microvolt Sensitivity For 20dB QT.
« 2.5 Watts, Nominal Qutput 12 VDC.
« Microswitch Mike Button.
e Size B-7/8 x 1-7/8 x 2-7/8 Inches.
« Weight 1 Ib. 4 ounces, Less Battery.
« Current Drain RX 14MA TX 380 MA,
ACCESSORIES:
SMI| Speaker Mike $24.00
BC| Battery Charger $29.95
1410A Amplifier Mobile Mount $99.00
10.7 MHz Monolithic IF Filter (installed) $10,00

To Wilson Electronmics
P.O. Box 794
Henderson, Nevada 89015
(702) 451-5791

] Ship me 1402 SM Special July Package
Plus [0 sSM1 [0 1410A [0 BCH

Enclosed 8§ — Check | Money Order
Master Charge [ IBank Americard

Expiration Date _____ M/C  Interbank =

Card =z

Xtals

Name

Address

City and State Zip

Signature

All orders will be shipped Parcel Post within 48 hours after
receipt of order (excluding weekends). Enclose additional $4.00

a0 DAY WAR RANTY for prepaid shipping & handling. Nevada residents add sales tax.
10 DAY MONEY BACK GUARANTEE Sats‘ands July 31,1973




“SUMMER SUPER SPECIAL”

ALL 10 CRYSTALS INCLUDED FREE [50.00 Plus VALUE]
WITH THE REGENCY ACT R10 H/L/U AT $169.00

THIS IS THE NEW MODEL THAT COVERS ALL 3 BANDS
IN ANY COMBINATION,
AND HAS A FULL ONE YEAR WARRANTY

MONEY ORDERS, CASHIER'S CHECKS,
BANKAMERICARD AND MASTERCHARGE
SHIPPED WITHIN 24 HOURS.

BE SURE TO SPECIFY CLEARLY

THE EXACT FREQUENCIES OF

THE 10 CRYSTALS YOU WANT.

MONITOR WAREHOUSE AT

BOLSA COMMUNICATIONS GENTER

915 N. EUCLID, ANAHEIM, CA. 92801

Good only from now until August 31, 1975
CALIFORNIA RESIDENTS ADD 69, SALES TAX

'(:/)‘/r((f'/“.f,(. G 7(11‘//)“‘/;'?-'(-
RETURN ADDRESS

LABELS
WITH YOUR CALL LETTERS!
PRINTED WITH GOLD LETTERING ON BLACK MATERIAL

Radio Amateurs
Reference Library
of Maps and Atlas

WORLD PREFIX MAP — Full color, 40" x 28", shows
prefixes on each country . . DX zones, time rones,

For use on envelopes, stationery and efc.
3 P 4 cities, cross referenced tables 51‘25
PRESSURE SENSITIVE .... RADIO AMATEURS GREAT CIRCLE CHART OF THE
t peel and stick WORLD — from the center of the United States! Full
fazpaelan ! color, 30" x 25", listing Great Circle bearings in de
grees for six major U.5. cities; Boston, Washington
D. C., Miami, Seattle, San Francisco & Los Angeles
' , ' 4
“WB@B TB $1.25
=E RADIO NMATEUHS MAP OF NORTH AMERICA! Full
Example WAYNE R. BEESON Actual color, 30" — includes Central America and the
) 2519 Lynn Ave. Size Caribbean Tr,\ H‘m equator, showing call areas, zone
boundaries, prefixes and time zones, FCC frequency
ayton, Ohio 45406 chart, plus useful information on each of the 50
United States and other Countries $1.25
. WORLD ATLAS — Only atlas compiled for radio ama-
FILL OUT RETURN 7 teurs. Packed with world-wide information — includes
11 maps, in 4 colors with zone boundaries and coun
‘_Hrffsffc £ﬂ60{ eo' try prefixes on each map. Also includes a polar pro
2 N jection map of the world plus a map of the Antarctica
iG . — a complete set of maps of the world, 20 pages
1Y CH Y ORDE size BY," = 12" $2.50
cel idents add rs tax) Complete reference library of maps — set of 4 as listed
g — < above $3.75
(l250-85.00 500 - §8.50 [Jrooo-Sr14.00

See your favorite dealer or order direct.
e Mail orders please include 75¢ per order for postage and handling,

A " Eallbook s

FREE 925 Sherwood Dri
' 2 :
BROCHURE! Dept. E ake slff?ﬂl‘ 500'4:

78 july 1975 More Details? CHECK—OFF Page 94



Jhere Js
a Difference n
Quartz Crystals

o+ A0 wolls

More Details? CHECK—OFF Page 94

! Space age communication
equipment demands a crystal
that meets all standards of
technical advancement. Crystals
that were acceptable some
years ago do not meet present
day specifications. As a general
rule, your crystal must be
selected from the best quartz . . .
(no throw off cuts). Tight
tolerances demand selected
angles of cut. The x-ray is
important in making this
selection. The crystal should be
preaged with stress cycling. It
should be checked for frequency
change vs temperature change.
It must be checked for optimum
spurious response. It should be
calibrated to frequency with the
correct oscillator. International
Crystals are manufactured to
meet today's high accuracy
requirements. That's why we
guarantee all International
crystals against defective
materials and workmanship for
an unlimited time when used in
equipment for which they were
specifically made.

WRITE FOR CATALOG

INTERNATIONAL
- Lol

CRYSTAL MFG. CO,, INC.
10 NORTH LEE
OKLAHOMA CITY, OKLA. 73102
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-
« 48 HOUR MAIL SERVICE « QUALITY PARTS — NO JUNK! « POSTAGE PAID ON ALL
« CASH REFUNDS ON OUT-OF STOCK ITEMS + COMPLETE SATISFACTION OR MONEY BACK ORDERS OVER $5.00
SPECIAL PURCHASE! Ju FND .70 %" LED SUPER! POWER SUPPLY SPECIAL
" READOUTS K I T We browght a large quant ity of parts
50 OHM AF COAX 084 — B > to make a quality power supply for
Similar to RG58/U only P 75¢ea. TTL & linear work
slightly smaller in diameter ! YOU GET: = Drilled & Plated Board
= 29 pld /Mt dit g L 10/5.90 +5V 156A « All companents including
« 15,5 DB/100 f1. attenuation E 15V 150 ma transtormaer
« 90% Shield D 1% regulation » Complete instructions
= #22 stranded conductor § o~ low ripple 1295
100 FT.COIL  3.99 2 Ao¢ | cOMMON cATHODE
2000 FT. ROLL 60,00 batis RH Dec 7490 decade counters 65¢
2N3055 TO 3 69¢ 75491 quad segment driver 55¢
INTITY w 1.75¢ 75492 hex digit driver 55¢
2Nw4B0 ™ 49¢
2n30s4 TO 66 49¢
WE SHOOT STRAIGHT! HA2825 HARRIS
Phase Locked Loop out per 60HZ CRYSTAL TIME BASE KIT
10.7 MHZ CERAMIC FILTER forms NE5S65 Use with mos clock chips requiring B0MZ to provide portable
1.75 with spocs or standby operation
$1.69 TCA430 KIT INCLUDES PC Board $9.95
Mimature Size Quad oscillator I1C use twe 7.68ke xtal
No Tuning Required for touch tone generator for 12 Voh Transistors, resistors, et
14 Pin Dip 1.75ea Roperation Mos binary divider
DB Bandwidth: 220 KHZ
5008 Bandwidth: 700 KHZ (Max) T Programmed Diode Array
B P e e ey, [JHEATshrink TUBING ONE-OF-TEN TO BCD Encoder
Impedance 330 ohms 1 FOOT CUT LENGTHS Great for Keyboard encoder
2 frequency synthesizers, elc
The bandwidth can be narrowed by ;‘1“”“' sizes: | qbig 14 PIN DIP 1.45ea,
loading filter with a higher impedance BULLET ELECTRONICS
16 PACK of 10 P. 0. BOX 1465 Send 26¢ for Catalog
LIMITED QUANTITY AVAILABLE! / 49 ¢ LAKE WORTH, FLD'_;LDES FREE WITH ORDER
ACA CA3089 1.75a. 4 LITTLEFUSE SERIES
IF amp, Quadrature detector, AF Pre 815 CIRCUIT breaker NO CO.DS
amp, AGC, AFC, Muting & Tuning tri at.65A CHECK OR MONEY ODRDER
meter on one chip! rips * 29‘ INCLUDE 504 for handling on all orders kess than $5.00,

— CLEAN SIGNAL — | xelSleizEmyel | s] Xelo]s]
—ALﬂI_ CHANNELS — N . Dl Cone

decoder decodes
one Touch-Tone
digit

. AV\II'G[)'P for 1,

8, 9, 0, # * and
other dual tones

700-3000 Hz
il ol O i s e Ml e Latch and reset
Actual Spectrum Analyzer Photograph gdﬂf ability
ilt-in,

of an RP Synthesized Radio

ONLY RP GIVES YOU BOTH
PLUS * COR control built-in.
e Relay output SPST Y-amp.

® SUPER ACCURACY (.0005%) = Octl plug.n case
e FULL 2M FM COVERAGE e Compact 1-%" square, 3" high.
144-148 MHz * Free des.cnmwe brochure on request
WORKS WITH MOST FINE AMATEUR
OR COMMERCIAL GRADE RADIOS T-2 Touch-Tone Decoder ... $39.95 PPD.

MFA-22 SYNTHESIZER i e Rl
SEND FOR o P Electronics PALOMAR
%IOUX DlEzralNISON DRIVE E “ G. " E E n s

CHAMPAIGN, IL 61820
Phone: 217-352-7343 BOX 455, ESCONDIDO, CA 92025




2 for 1 SALE

WIN ... WITH “THE FM PEOPLE”
DURING OUR 2 FOR 1 SUMMER SALE

2 for $75.00 + sweene

If you’ve wanted to try 2 meter FM, but didn’t want to invest a lot of money doing
it, now is the time to get your feet wet. From now until July 31st you can do
just that. During this period you can buy 2 Motorola T43 Series radios for our
normal single unit price of $75.00 4 shipping. These radios are 25 watts output,
6/12V vibrator powered and convertible to 2 meters. Both units come complete
with head, cable, mic, speaker and housing. You can use one unit for your mobile
and convert the other to AC or find a friend who would like to get on FM with
you and share the cost.

For those of you who are already on 2 meter FM our 2 for 1 sale has some-
thing in it for you also. If you've wanted to try the other popular FM bands, 6
and 10 meters, but were hesitant to spend big money, now is the time to give it
a try. During this sale we will offer you a 2 for 1 price on the 50 watt Motorola
T51 Series Radios. These are also vibrator powered and come with mobile ac-
cessory group as above, for $75.00 + shipping for the pair.

YOU CAN EVEN MIX UNITS

YES YOU CAN ORDER ONE T43 AND ONE T51 AND GET THE BEST OF BOTH WORLDS
AND STILL PAY ONLY $75.00 + SHIPPING.

DON'T DELAY . . . REMEMBER SALE ENDS JULY 31ST ... ORDER NOW
TO BE SURE OF GETTING THE BEST UNIT POSSIBLE.

Due to fantastic discount offered, no additional club discounts will apply.

TERMS OF SALE: Sales to licensed Radio Amateurs for use on Amateur freqs only. All
prices FOB Oak Park, IL. Check with order, COD or you can charge to
your BankAmericard or Master Charge.

STORE HOURS: Mon.-Thurs. 9:30-6:00, Fri. 9:30-8:00, Sat. 9:30-3:00. Closed Sun. & Holidays

INQUIRIES WITHOUT ZIP CODE OR CALL ... NO ANSWER
WANTED: Good used FM & test equipment. No quantity too large or small. Finders fees too.

warzee st oy SPECTRONICS 2471 055
SPECTRONICS INC.
1009 GARFIELD STREET
OAK PARK, ILL. 60304
(312) 848-6778

More Details? CHECK—OFF Page 94 july 1975 Ul 81



SALE PRICES GOOD TILL SEPT. 15, 1975

LowesT rrices INPOLY PAKS SMASHES

MICROPROCESSORS!

function kit today!

© By depreasing D hev, the display s

1
v ‘CALCULATOR’ PRICES MEMORIES!
J 80068 Microprocessor . -
9 FUNCTION 8 DIG'T EASY TO PUT TOGETHER! You het it is . . imagine § (1 BOBQ Super 800H ... ... .- 2
- y - m resistors, capacitors. but it ONLY REQUIRES 2 | (0 2102 1024 Static RAM . ... .
CHIPS and & READOUT! How's that for simplicity? The | ] 1101 256 bit RAM ... .. .. 1.50
MEMORY cALcuLAToR K'T 2 Memory hkeys are MS Memory Storage and MR | =1 3393 Y024 bit RAM 2,985
Memory Reeall (requires very dittle solderingy. The M "
It’s th . . Moy pentire key 15 1 eopserve batiery life. Your | 0 MMS5260 1024 RAM ... .. 2.95
s the easiest multi- - T panel shuts oft 25 seronds after the last ][] MM5262 2048 bit RAM . 6.50
4 O 2%13 Character geaerator 2.50
restord’ ses “ N'm»n :zneno-. Kedd llrr‘l‘mll appears | ] MMS203Q Eraceablr PROM 19.95%
n 3 u show  whe i e 2 1t il o N *
© DOUBLE MEMORY e T e e Tt harvemt wna | 0 MMS202Q Eraceable PROM - 19.93
¢ Percent, Constant, thietie kev red. white and blue culors lehlwey?]u, 0O 1702A Eruceable PROM .
Display Restore ke s x 127 ar back side) x 1147 ][] 8223 Programmuble ROM ..
cant side o

a x
agulae display Qunel hlack case. Nty

umt for husinens, achoal, home  und for the youngsters
Shps nto any pocket. briefcase with ease. Easy-to-
35 el e i T e Bt POSTAGE
use-hon AC/DC too!
s g XIT INGLUDES: cuxe. 22key keyboard dat, ON OF¥ Dual STAMP
switeh (part of keybaard) PC houed. driver and memoe
4-Functlon ¢ r ehips, 9-digit “hubble’ magnifier LED ey, | O s 5 8 741 MOBILE
Arithmetle v e. AC adapter jack & wires, battery case &
22 KEYS! Oery card display, strurnion and pictoral step-by- 2 for sl
b} 2or 3 MIKE
_ ale good
— SCRS! TRIACS! | | %5 i07s|  SPKR
wor 3 — LED MITY DIGIT “DCM’S QUADRACS!
This unit is not advertised
Tane 10 N .
. N ':{nxu.lhl aunting M(l;iuleaM' outper- 10-Amp Power — anywhere!  Made far
) arm any other DCM on the market today. More fea- l Motorola Commmunications at
Onty tures thun ever before! Nol gaseous, not incandescents, Tah Plastic Units

the original cost of $4.50
each (for insertion in their
Walkie Tatkie Program)
It's a 60-ohm imp MIKE.
It's an excellent speaker
too, covering broad range

D$1-98 i:a;:und. Extremely well-

ot nixie but the modern LED, Choose [rom such famous

$8.88 munutacturers ux Mansantos MAN-[, MAN-4, Litron pAY  Sale
- 707 and 704, Opcoa’s SLA-1 (the last 4 having charac- .

Maker ter heights of 0.33 &t no extra charge). Each kit in- .95

Mkt e Cludes 4x27 p.c buard with fingers for a FREE edze R

" Monsante COANECLOT, tide-mounting dp socket, LED readout of 00

M omaree your rhoire, sewisturs. 3 1C's, and Molex connectors

remies (thit  ELIMINATES  SOLDERING . YOUR 1C'x)__and

11SLA-3% 33 h. Ovsoa  booklet, INCLUDES E£DGE CONNECTOR — FREEL

|
| MANGA .4 h. Monsanto * Pin-for-pin MAN-1,"* Pin-fur-pin MAN-3, elec, char. 600 2.50

-l

1 Same as above except uses MAN-5....$9.95 Character Size: 0.8 'NDUSTRIAL SPEED CONTROL = 54195
- . — A $30 item from G.E. Moudel B33A (made for Aerox)

T'ouch that controls home, shop and industrial lighting taa! A
’l'( ‘" EYBOARD KIT - $4_95 very elaborate cireuit faor controlling many electrical
oHe ” and electronic devices. Easily controls speeds of electric
hKn. moc’l\la(des 4x Zh‘,’z " G;\IO arliyiss itched p&bglardll drills. brysh type motors. éto. 115vac, rated at 1100
with 10 **amooth touch™ white keys wi ac watts, With variable speed or dimming control in
numerali, néus diagram on ‘‘touch tone enbcude(;'ﬂ Makes heavy-duty aluminum case. 3 x 234 x 2. With diagram
many ‘‘keyboard systems'' readily available. (}-{p.9

BUY ANY 10

FuLL
WAVE £POXY SILICON BRIDGE RECTIFIERS

PV 2 Amp 6 Amp 10 AMP

()
TAKE 15% By 093858 80E
= - IR LR
BUY 100 :gg 8 :g; 8 ::;: Code: 2 amp
TAKE 25% ""lio00 O 1790 225 TO:6case

cg:gg?gg $.29 6 Amp 1/2 x 1/2 x 3/16 sq.
P :

CD4002AE .29 CLOCK CHIPS ON A “DIP”
%2232152 59 CDA400GAE 2.50
JsN741321.75 CD4007AE .29 WITH DATA SHEETS
D SN74140 2,10 CD4a008AE 198 § 1 mms3i1 . $5.50
' DanN741451.05 CDA4009AE 59 11 MmMs312 a- 24 pin 5.50
D§:74148 2.25 []c04010AE 5; 0 MmM5313 5":'," 28-Pin 5.80
Osn7462 $.22 | OSN74150 .98 (jcpaatiaE 23 f0) MMest o A . slarm 550
genTege Sig| Ao S5 | Havbial THesatiane B0 e T S
- SN7471 - SN74153 . 8
O3nvacs ¢ |BENIATY 2| nNzarse cas||HCRINIEAE 15s
o OsN7473 . . CIsN74 .
gsn7a04 .19 H3NT475 36 (lon741s6 .95|fricDa0tent .52 ~ 10100 o] VR'S
nen7a0s 19 1E2R7095 59 (JgN74157 .95 |QUICDABIELE 198 * POSITIVE Yoo 1A A
OsN7406 3% 15243276 .39 | (DsN741S8 .93 rgCD4o‘9A s $! 75 AcE
O5N7407 .35 ) Ty7a78 79 | (JSN741601.3% UCD:OZDAE 198 . Each
%3:;:33 .113 (1SN7480 .gg [35"7“2;}'%2 8284ozms 108 By -
JSN7481 . IsN741 . 70
OsN7410 08 D3Njasz .89 | (ISN741641.50 ch:gggga A4
DSN7411 25 | hgN7483 1.25 | [1SN741651.50 23
82:;:‘2 ves |(15N748 13 83:32:52:'32 (€040 32 A
: 7486 . . 95
g sN7ate 34 H?ﬁma 395 | OsN741741.39 D%Bi‘&i?ﬁé it ‘.J.,n ttems
OSN7417 38 | 1i2074g9 2145 | O5N741751.3010) 83
QsN7420 1€ 11127390 59| O5N741761.20 1 0 n4020AE 2.90
OSN741Z 93 |1Dsn7a9y 10| OSNI4177 180115 cpaosoRE o3 “BLASTAWAY”
. 2 2 . a . 9
15N7425 §§ HZ'&?:Z: 59 | (1SN74181 2-?,2 828283225 85 ON 1N4000 XENON
DSN7425 29 |13SN7a9a .97 SN74182 70 DAa0a0AE 2.4 RECTIFIER PRICES| FLASH
] ‘16 | O5N7495 ‘3 9 Type PIV Sale STROBE;
[1SN7496 . . 9 1 1N4001 50 10 for 45¢ U
[’jsN74|00|44 5 1]1N4002 10010 for 55c | TUBE
JeN74104 . i

[) 1N4003 200 10 for 65c

] 1N4004 400 10 for 7Sc .
A e semisier s

. 1N& 800 10 for 3
tisn7441 1. & g:“;:"g; [ 1N2007 1000 10 for1.29 | $1.98
O SN7442 .
CSsN7444 1. snN741 ‘% Terms: ald postuge Rated: net 34
CisN7445 89 {00 SN7411% Phone Orders: Wakefield, Mass, (617) 215-3K29
[1SN7446 1. O SN74114 Retail: 16-15 Del Carmine St., Wakefield, s
1S5N7447 D sN74121 (off Water Street) C.0.D.'S MAY BE PHONED
) [ e .
%?:?I:gg Q N - 5—4 95 s.voLT :;(;An 8 gg:gggﬁ% e 20c CATALOG Fiber Optics ‘ICs', Serr’s Parts

R 95 poweRr

[15N7451
DS5N7452
JSN7453
O SN7454
O SN7455
0 SN7460

a CD4°7‘AE .4% MINIMUM ORDER — $4.00
O CDA0B1AE .45
Q) CDA4518AE g.}g

’ ».0.80X 9421 LYNNFIELD MASS. 01940

- a 1 AT el nlfad
T ke up 10 BIVE
Vo Govalts fur ol Lypes @
Loy uwe. The best bats
S mmete Hevhargeahie,
enex made, T

-

~N~N~
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flea
market
'

8 RATES Commercial Ads 35¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions allowed.

B COPY No special layout or arrange-
ments available. Material should be type-
written or clearly printed and must in-
clude full name and address. We reserve
the right to reject unsuitable copy. Ham
Radio can not check out each advertiser
and thus cannot be held responsible for
claims made. Liability for correctness of
material limited to corrected ad in next
available issue. Deadline is 15th of
second preceding month.

@ SEND MATERIAL TO: Flea Market,
Ham Radio, Greenville, N. H. 03048.

FOR SALE OR TRADE: Collins R-390 receiver,
$400.00 or will trade for Swan 350C, Swan 500 or
comparable transceiver. R. Bridges, WBSGSA (512)
865-3724, P. O. Box 108, Muldaon, TX 78949

HANDICAPPED HAM would like both 6 meter &
OSCAR gear. Also looking for part time job in radio
(perhaps a dispatcher etc.). Please contact
WB2PBY, 125 Lincoln Ave., Apt. #204, Trenton,

N. J. 08604. e ——
SIGNAL/ONE. Expert Repairs. K6BE. 415-548-1889.

MOBILE IGNITION SHIELDING provides more
range with no noise. Available most engines in
assembled or kit forms, plus many other suppres-
sion accessories. Free literature. Estes Engineering,
930 Marine Dr,, Port Angeles, WA, 98362.

RTTY: Model 19 with table, tape reader and con-
verter. Good condition. $85.00. Frank Rose, 3806
S. Flower, #E, Santa Ana, Ca. 92707.

CHARLES TOWNE HAMFEST, Charleston, S. C.
July 12-13, 1975. info. P. O. Box 12502, Charles-
ton, S. C. 294]2. —

QSL'S — BROWNIE W3CJI — 30358 Lehigh, Allen-
town, Pa. 18103. Samples with cut catalog 35¢.

MEMPHIS is beautiful in October! The Memphis
Hamfest, bigger and better than ever, will be held
at State Technical Institute, Interstate 40 at Macon
Road, on Saturday and Sunday, October 4 and 5
Demonstrations, displays, MARS meetings, Flea
Market, XYL entertainment, prizes. Informal din-
ners Saturday night. Dealers and Distributors wel-
come. Talk-in on 3980, .34-.94 and MARS. Contact
Harry Simpson WA4SCF, Box 27015, Memphis, TN
38127 or telephone 901 358-5707.

NEW CANADIAN MAGAZINE. ‘Electronics Work
Shop™. $5.00 yearly, sample $1.00. ETCOB, Box
741, Montreal, H3C 2V2.

TRAVEL-PAK QSL KIT — Send cail and 25¢; re-
ceive your call sample kit in return. Samco, Box
203, Wynantskill, N, Y. 12198,

VHF COMMUNICATIONS SOUTH, Alan Bridges,
WB4VXP, is now representing VHF COMMUNICA-
TIONS, the quarterly magazine for amateurs in-
terested in VHF/UHF technology and equipment
construction. This is the English version of the
well-known German publication UKW-BERICHTE.
VHF COMMUNICATIONS provides modern, practi-
cal construction articles, such as receivers, trans-
verters, converters, antennas, test equipment, etc.
reflecting current technology. Kits are available
providing P.C. boards, solid state devices, etc.
All mechanical and electrical data are provided.
Subscription rate: $6.75 per year. Back issues
available $1.75 each. Binders including issues
1972-1974 plus 1975 subscription $24.50. VHF
COMMUNICATIONS SOUTH also has VHF Engi-
neering, Hamtronics, Regency, Emergency Beacon
Corporation, KLM, J-Beam, Texas Instruments,
Microwave Modules, Larsen, M-Tech, & more in-
cluding Swan, Drake, Atlas, & Collins. Write for
information, VHF COMMUNICATIONS SOUTH, 2881
S. Main, Kennesaw, Georgia 30144,

OKLAHOMA —. The Oklahoma Ham Holiday and
State ARRL Convention will be held, August 2 and
3 in Oklahoma City, OK. In addition to flea market,
the program will include special programs, techni-
cal seminars, equipment displays, MARS meetings,
unique activities for the XYL, Write Oklahoma Ham
Holiday, P.O. Box 20567, Oklahoma City, OK, 73120.

uying or Sellin ear? — BUYERS &
SELLERS HAM RA lO BRO ERAGE — See our ad.

TRAVERSE CITY, MICHIGAN: The Cherryland ARC
family picnic and swap shop welcomes all hams
July 27 at Whitewater Township Park in Williams-
burg (just outside of Traverse City). Bring your
wife and kids, your food and drinks. Good old
fashioned picnic with boating, fishing, swimming,
etc. Picnic tables and grills, a pavillion and a
place to park a trailer overnight. Its a freebee —
for ggtalls write WBGI, Box 176, Kingsley, Michigan
49649.
COMING TO FLORIDA? Use our Club station or
your own rig and our all-band antennas to work
DX or your home town. All hams welcome. De-
tails — H. E. Saxton, W4QED, c/o Spanish River
Inn, Delray Beach, Fla. 33444.

THE OAK RIDGE ARC Annual Crossville Ham Fest
is July 19-20 at Crossville, Tenn. July 19 highlights
are technical forums and banquet; July 20 a picnic,
flea market and a raffle. At the local Holiday Inn
and at nearby Cumberland Mountain State Park.

MONTREAL HAMFEST 75, Aug. 3, MacDonald Col-
lege Farm, Ste. Anne de Bellevue. Prizes, giant
flea market, technical sessions, family fun $2.50/
adult. Info contact — Montreal Hamfest, Box 201,
Pointe Claire-Dorval, Quebec H9R 4N9.

OKANAGAN INTERNATIONAL HAMFEST, July 26th
and 27th. Gallagher Lake KOA Campsite, 8 miles
N. of Oliver, B. C., Canada. Grand Prize raffie
draw: [C-22A. Prizes, entertainment. Call-in: 3800,
34/94, 76/76. Registration: 9:00 a.m. PDT, Sat,
July 26th. Activities: 1:00 p.m. PDT Sat., — 2:00
p.m. PDT Sun. Information: VE7DV or VE7DKL.

PRINTED CIRCUIT TECHNIQUES for the hobbyist.
Booklet: $2.00. H. steel and carbide drill bits
and PC artwork. Send SASE for flyer. Trumbull,
833 Balra Dr., EI Cerrito, Ca. 94530.

HT-220 MOTOROLA kit for sale. Includes following
brand new items: case, 6 channel board with re-
sistors, coils and hardware, battery, 4 sets of
crystals, flex antenna, new mainframe with all
controls, knobs, etc. Used circuit board from Spec-
tronics. Complete ready to wire in 6 channel
board align and talk, $220. WA4YFI, Bill Smither-
man, Rt. 4, East Bend N. C. 27018. 919-699-3139.

DO-IT-URSELF DXPEDITION — Stay at ZF1SB —
Cayman Is. Vertical antenna and Caribbean at your
doorstep. Diving/fishing if band folds. Write Spanish
Bay Reef Resort, Box 800K, Grand Cayman, B. W. L.

VHF-UHF RECEIVE CONVERTERS for 144, 220 and
432 MHz amateur bands. Send for information.
Carmichael Communications, P. O, Box 256, Car-
michael, CA. 95608.

TELL YOUR FRIENDS about Ham Radio Magazine.
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There’é
nothing
likeit =

RADIO Aumun"b '(
oo

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

The new 1975 U. S. Callbook has nearly
300,000 W & K listings. It lists calls, license
classes, names an addresses plus the
many valuable back-up charts and refer-
ences you come to expect from the Callbook.

Specialize in DX? Then you're looking for
the new, larger than ever 1975 Foreign Call-
book with almost 235,000 calls, names and
addresses of amateurs outside of the USA.

United States Foreign Radio
Callbook Amateur Callbook
All W & K Listings DX Listings
$12.95 $11.95

with with

3 Service Editions 3 Service Editions
$18.95 $17.95

Order from your favorite electronics deal-
er or direct from the publisher. All direct
orders add 75¢ shipping and handling per
Calibook.

¢OR RADIO mmun
qm\';:;_a & "bﬂﬂl‘( INC
Y Dept. E 925 Sherwood Drive
eROC a eP ke Bluff, 1. 60044
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TEFLON “PRESSFIT" Standoff terminals, perfect
for PC's. 100 @ $1.00 postpaid. CPO Surplus, Box
189, Braintree, MA 02184,

RADIO MUSEUM NOW OPEN. Free admission.
25,000 pieces of equipment from 1850 telegraph
instruments to amateur and commercial transmit-
ters of the 1920's. Amateur Station W2AN. Write
for information. Antique Wireless Association,
Main St., Holcomb, N. Y. 14469.

FINDLAY HAMFEST — Sept. 7 — Riverside Park,
Findlay, Ohio. For advance drawin% tickets write
Clark Foltz, WBUN, 122 W. Hobart, Findlay, 45840.

FIGHT TVI with the RSO Low Pass Filter. For bro-
chure write: Taylor Communications Manufacturing
Company, Box 126, Agincourt, Ontario, Canada.
MIS 3B4.

THE INTERNATIONAL HAMFEST will be held July
12 and 13 at the International Peace Gardens
between Dunseith, N. D. and Boissevain, Manitoba,
in the American Lodge. Camping, party, contest,
free pancake breakfast, meetings and prizes. For
information contact John McCann, 1234 Valle
View Dr., Minot, N. D. 58701 or Dave Syndal, 2
Queens Crescent Brandon, Manitoba R7B 1Gl.

SURPLUS TEST EQUIPMENT, VHF and microwave
ear; write for bulletins. David Edsall, 2843 St.
aul, Baltimore, Md. 21218

HALL OF FAME HAMFEST and Auction, rain or
shine, August 3, 1975, Canton, Ohio. Come to
Canton for football's greatest weekend. Saturday's
activities — parade, enshrinement, NFL game,
Cincinnati vs Washington. Sunday — Hamfest and
Auction at Stark County Fairgrounds. Main prizes
— ICOM 230, Hallicrafters FPM 300, Standard 2
meter hand held. Motel and campini sgacn avail-
able. Call WFBHOF, 146.19/79 or 146.52/52. Further
information write WABSHP: 73 Nimishillan St
Sandyville, Ohio 44671 or call WBSWB 216-455-4449,

RTTY — NS-1 PLL TU (HR 2/75). Undrilled board
$4.75 ppd. Wired/tested $29.95 ppd. MNat Stin-
nette Electronics, Tavares, FL 32778.

KEYBOARD, MORSE ENCODED. Easy to operate,
$129.95. Keyer, $49.95, with memﬂg. $99.95. Fully
Eu??anteed Logic Dlws:on Box 62201, Los Angeles,
ali —_

RADIO ARCHIVES. amateur ancedotes solicited
for (SASE subscription) monthly PR newsletter.
Electronic nvucations, 3207 4th St. N., Minneapo-
lis, Minn, 5541

FREE BlRGAIN CATALOG. LEDS, Xtals, micro-
phones, headsets, IC's, relays, ultrasonic devices,
recision trimmer capacitors, unique components.
Ehaney's. Box 15431, Lakewood, Colo. 80215.

TELETYPEWRITER PARTS, gears, manuals, supplies,
tape, toroids. SASE list. Typetronics, Box 8873, Ft.
Lauderdale, Fl. 33310. Buy parts, late machines.

WANTED MOTOROLA PORTABLE with handset
(high band). Please specify model. Send data and
shipping cost indication. Giuseppe Angelini, Box
14, 67100 L'Aquila, Italy.

MANUALS for most ham gear made 1940/65, some
earlier. Send SASE for specific quote. Hobby In-
dﬁustr{ W@#JIK, Box H-864, Council Bluffs, lowa
150

WANTED: Instruction manual for Sonar Radio
Model SSB Four Bander. W?YEZ 29 Walton Ave.,
New Providence, N. J. 07974

WANTED: tubes, transistors, equipment, what have
you? Bernard Goldstein, W2MNP, Box 257, Canal
Station, New York, N. Y. 10013.

SELL: Have new rig. Heath HW-16 HG-10B, $150.
Heath HM-11 SWR and HD-20 calibrator, $10 ea.
Hallicrafters SX.140 w/six meter preamp, $40.
Consider trade for beam or 2 FM. Chuck, WASLQD,
4218 Dallas, Holt, MI 48842,

QSL's, Sample catalo 20e N & S Print, P. O.
Box 11184, Phoenix, Ariz. 85061.

ARIZONA FT. TUTHILL HAMFEST, July 25, 26 and
27th. Grand Prize FT-101B. Flea market, social
activities, contests. Location: South of Flagstaff on
Highway [-17 across from airport.

More Details? CHECK—~OFF Page 94



WANTED. 8877/3CX1000A7 power tubes for two-
meter linear at reasonable price. Used okay if in
good condition. Quote condition and price in first
fetter. All replies answered. Don Cook, KI1DPP,
628 Rindge Road, Fitchburg, Massachusetts 01420.

AN OFFER you can't refuse — See BUYERS &
SELLERS display ad this issue.

ANNUAL FAMILY DAY & PICNIC, August 10, (rain
date August 17th) at the Fort Washington State
Park, Flourtown, Pa. All Hams and their families
are invited. Games, entertainment, free prizes to
the kiddies, free soda. Talk in on 52.525, 146.52,
222.98/224.58. Registration $2.00 per family.

EXCLUSIVELY HAM TELETYPE 21st year, RTTY
Journal, articles, news, DX, VHF, classified ads.
Sample 30¢. $3.00 per year. Box 837, Royal Oak,
Michigan 48068. —_—

FREE: 8 Extra Crystals of your choice with the
purchase of a new ICOM 1C-22A at $249. With the
10 crystals which come factory-installed in the
IC-22A, this gives you a total of 18 crystals! For
equally good deals on Drake, Collins, Ten-Tec, Ken-
wood, Swan, Atlas, Midland, Regency, Standard,
Tempo, Alpha, Genave, Hy-Gain, CushCraft, An-
tenna Specialists, Hustler, Mosley, and others,
write or call Hoosier Electronics, your ham head-
quarters in the heart of the Midwest, and become
one of our many happy and satisfied customers.
Hoosier Electronics, P. O. Box 2001, Terre Haute,
Indiana 47802. (812)-894-2397.

YAESU FTdx560/570/401 OWNERS — Want 160
meters? Send a dollar for May 1975 issue of
monthly FT Newsletter. Creditable towards dues
if you join the International Fox-Tango Club. Or
send business-size SASE or two IRCs for complete
club information. Milt Lowens, WA2A0Q, 3977F
Sedgwick Ave., Bronx, N. Y. 10463.

MANUALS for Govt. surplus gear, $6.50 each:
URM-25D, R-220/URR. SP-600JX, TT-63A/FGC, TS-
497B/URR, R-274/FRR, TS-382D/U, ALR-5. Thou-
sands more available. Send 50¢ (coin) for 20-page
catalog. W3IHD, 7218 Roanne Drive, Washing-
ton, D. C. 20021, P —

PC's, Send large S.A.S.E. for list. Semtronics, Rt.
#3, Box 1, Bellaire, Ohio 43906.

WANT TECHNICAL MATERIAL CU-2-50 coupling
unit for the ATS-2 tuner. Also SB-200. Paul Bittner,
WZAIH, 304 W. 17, Grand lIsland, Nebr.

CANADIAN JUMBO SURPLUS and Parts Catalogs.
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon.
treal “A" H3c 2v2. ——

SELL — Quality nylon cable ties 6 inch for $2.75
pp/hundred. New Manuals for AN/ARC-3, AN/
ARC-12, AN/TRC-1 far $5.00 pp. WA4VQD/g, 106
Sheridan Ct., Leavenworth, Ks. 66048.

VERY in-ter-est-ing! Next 5 big issues $1. “The Ham
Trader,” Sycamore IL 60178

VALUABLE TIPS ON PASSING EXAMS, $2. Swank,
657R Willabar, Washington CH, Ohio 43160.

HOMEBREWERS: Stamp brings list of high quality
components. CPO Surplus, Box 189, Braintree,
Mass. 02184, —

THE TEXAS VHF.-FM SOCIETY will hold its summer
convention 1975 August 1, 2, and 3 at the Pon-
derosa Inn in Temple, Texas. This year's conven-
tion will be the best ever with the featured speaker
Mr. A. Prose Walker, Chief of the Amateur and
Citizens Division of the FCC, There will also be
equipment displays, technical sessions, a swap-fest,
ladies activities and many, many prizes. For more
information contact the Temple VHF Repeater As-
sociation, P. Q. Box 23, Temple, Texas 76501.

PORTA-PAK the accessory that makes your mobile
really portable. $59.95 and $39.95. Dealer inquiries
invited. P. O. Box 67, Somers, Wisc. 53171.

HAMFESTERS 41st Hamfest and Picnic, Sunday
August 10, 1975, Santa Fe Park, 91st and Wolf
Road, Willow Springs, Illinois, Southwest of Chi-
cago. Exhibits for OM’s and XYUl's, famous swap-
pers row. Information contact John Raiger, KSDRS,
8919 West Golfview Drive, Orland Park, lllinois
60462. Tickets write Joseph Poradyla, WA9IWU,
5701 South California, Chicago, Hlinois 60629.

More Details? CHECK—OFF Page 94

DATA SHEETS

WITH EVERY ITEM

749 ICWITH .

EVERY $10 ORDER
[ ]

REDUCE YOUR PROJECT COSTS

e MONEY-BACK GUARANTEE

® 24-HOUR SHIPMENT

e ALL TESTED AND GUARANTEED

TRANSISTORS {NPN):

2N3563 TYPE RF Amp & Osc to 1 GHz (pl.ZN918) 6/$1.00
2N3565 TYPE Gen. Purpose High Gain {T0-92/106) 6/$1,00
2N3567 TYPE High-Current Amplifier/Sw 500 mA 4/$1.00
IN3866 TYPE RF Power Amp 1.5 W @ 450 MH2z $1.50
2N3903 TYPE GP Amp & Sw to 100 mA and 30 MHz 6/$1.00
IN3919 TYPE RAF Power Amp 10-25 W @ 3-30 MHz $3.00
2N4274 TYPE Uitra-High Speed Switch 12 ns 4/$1.00
MPS6515 TYPE High-Gain Amplifier hgg 250 3/$1.00
Assort, NPN GP TYPES, e.g. 2N3694, 2N 3803, etc. (15} $2.00
2N3638 TYPE PNP) GP Amp & Sw to 300 mA 4/$1.00
2N4249 TYPE (PNP) Low-Naise Amp 1uA 10 50mA 4/$1.00
FET's:
N-CHANNEL (LOW-NQISE}
2N4091 TYPE RF Amp & Switch (T0-18/106) 3/$1.00
2N4416 TYPE RF Amglifier to 450 MHz (TQ-72} 2/$1.00
2N5163 TYPE Gen. Purpase Amp & Sw (TQ-106) 3/$1.00
2N5486 TYPE RF Amg ta 450 MHz (plastic ZN4416) 3/$1.00
€100 TYPE Low-Cost Audio Amplifier 4/$1.00
1TE4868 TYPE Ultra-Low Noise Audio Amp 2/31.00
TIS74 TYPE High-Speed Switch 4052 3/$1.00
Assort. RF & GP FET's, e.g. 2N5163, MPF 102, etc. (8) $2.00
P-CHANNEL:
2N4360 TYPE Gen. Purpose Amp & Sw (TO-106} 3/81.00
€175 TYPE High-speed Switch 12552 (T0-106! 3/$1.00
SUMMER SPECIALS:
184158 DIODE 30 V/1OmA-INSY8 exe. B V 20/$1.00
2N 3904 NPN TRANSISTOR GP Amp & Switch 5/81.00
2556 DUAL 555 TIMER 1 usec to 1 hour {DIP) $1.00
2N2222 NPN TRANSISTOR GP Amp & Switch 5/$1.00
2N2907 PNP TRANSISTOR GP Amp & Switch 5/$1.00
2N3553 AF Power Amp 5 W@ 150 MHz, 10 W@ 50 MHz  $2.00

BUILD IN ONE HOUR!

8-DIGIT MEMORY CALCULATOR KIT-Pocket size, 5 function
{+ - x + %), addressable memory with individual recall plus constant
and floating decima). Timed display urnoff (saves batteries). Easy
to assemble. Everything you need~ICs, keyboard, LED array, hand-

some case, etc.; just add solder and batteries. $19.95

LINEAR [C’s:
308 Micro-Power Op Amp (TO-5/MINI-DIP) $1.00
309 K Voltage Regutator 5V @ 1 A (T0-3) $1.50
324 Quad 741 Op Amp, Campensated (DIP} $1.78
380 2.5 Watt Audio Amphifier 34 dB (DIP) $1.29
655X Timer 1 15- hr. Dif. pinout from 555 (DIP) $ .85
708 Popular Op Amp {DIP/TD-5) $ .29
723 Voltage Regulator 3-30 V @ 1-250mA (DIP/T0D-5) $ .58
739 Dual Low-Noise Audio Preamp/Op Amp (DIP) $1.00
1458 Dual 741 Op Amp (MINI-DIP) $ .65
741 Freq. Comp. OP AMP {DIP/T0-5/MINI-DIP) 3/81.00
DIODES:
ZENERS-400mW, Specify Voltage 3.3, 3.9,4.3,5.1,6.8, 8.2,

9.1,10,12, 15,18, 22, 24, 27 or 33V (- 10%] 4/$1.00
1N3600 TYPE Hi-Speed Sw 75 V/200 mA §/$1.00
1N3893 TYPE RECTIFIER Stud Mount 400 V/12 A 2/$1.00
IN914 or 1N4 148 TYPE Gen. Purp. 100V/10mA 10/$1.00
D5 VARACTOR 5-50 W Qutput @ 30-250 MHz, 7-70 pF $5.00
F7 VARACTOR 1.3 W Qutput @ 100-500 MHz, 5-30 pF $1.00

*MAIL NOW! FREE DATA SHEETS supplied with every (tem from this
ad. FREE ON REQUEST 749 Dual Op Amp {$1.00 value) with every
order of $10 ar mare, pastmarked prior t0 9/30/75. ORDER TODAY - All
items subject 1o pror sale and prices subject to change without notice. All

itens are new surplus parts  100% functignally tested

WRITE FOR FREE CATALOG oftering hundreds ol semiconductors not

hsted here. Send 10¢ stamp.

TERMS: All orders mus1 be prepard. We pay posiage. $1.00 hand)ing
charge on orders under $10. Calif. residents add 6% sales tax. Foreign

orders - add postage. COD orders - add $1.00 service charge.

ADVA ...

BOX 4181 AL, WOODSIDE, CA 94062

Tel. (415) 851-0455
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| RMP NEGATIVE

| Awp

VOLTAGE REGULATORS TO-3

xxxx

2N3055 NPN TRANSISTOR

5 Transistor (power): PO
50; FT-30K; Case
10 pak $6.95%

DIP RC NETWORKS

14 and 16 pin IC packages containing
precision resistors and capacitors.
NO SCHEMATICS AVAILABLE
Sample indicates most contain 10 to

15R and 1 or 2C
Assortment of 8

~ MEMORY

825129

)= 1154
T0-3

$1.00

4 bit ROM{256x4 PROM) - H

-Access time 50 NS
-Power dissipation
-Tri-state output

-Field programmable
-16 pin DIP 10 pak

Ea 55,95 10 pax 549, 95

SEND FOR
FREE FLYER '

VAL

box AF Carmichael, Ca.

.5 MW/BIT

Write to

95608

IWATT —{>— 25 WATTS

Here's your answer to medium power portability.
Team up the Mini-amp | with a rig such as an
HT-220, HT-200, SRC-146, TR-22 or most any .1
to 2 watt unit for RANGE PLUS! $49.95 buys
you a complete kit including a carrier operated
relay. No alignment required. Please add for
postage (12 o0z.) — Utah residents add 434 9%
State tax,

Price Research AssociaTes

2285 SOUTH MAIN STREET — SUITE 1

SALT LAKE CITY, UTAH 84115
Phones: 801-484-1672 or B01-487-6211
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QRP TRANSMATCH for HW7, Ten-Tec, and others.
Send stamp for details to Peter Meacham Asso-
ciates, 19 Loretta Road, Waltham, Mass. 02154,

WARREN HAMFEST! Sunday, August 17. Yankee
Lake, Ohio. Dealers' displays. Swimming and pic-
nicing. Giant flea market (vendor's fee: $1.00/car

lus registration). A $3.00 registration inclules:
oor prize, main prize, and XYL tickets. More
info: Hamfest, P. O. Box 809, Warren, Ohio 444B2.

SOCIETY OF WIRELESS PIONEERS coffers Life Mem-
bership to active and former C.W. operators on
comm'l., military, gov't.,, etc. wireless/radio cir-
cuits. Contact: Society of Wireless Pioneers, Dept.
H, P. 0. Box 530, Santa Rosa, California 95402.

KENWOOD T-599/R-599 Transmitter/Receiver mint
condition with built-in 2-meter converter. Includes
matching spkr. and manuals, First cashier's check
for $500.00 will et prepaid shipment in U.S.
Phone (408) 476-2551.

SIGNAL/ONE OWNERS: Special one year service-
contract. Write for details, CX7A, mint, $1295.
Tuneable audio filter, 50db notch, also has peak
and low-pass included, $69.50. Pace Electronics,
5717 Genematas, Tucson, Arizona B5704. (602-
888-5234). —_—

TELETYPE EQUIPMENT FOR SALE. For beginners
and experienced operators. RTTY machines, parts,
gears. Send us a list of your teletype needs. At

lantic Surplus Sales Co., 1902 ermaid Ave.,
Brooklyn, New York 11224, Call us first (212)
266-2629.

NOW PAYING $2000.00 and up for ARC-94/618T
ARC-102/618T, $1200.00 and up for ARC-51BX,
$1500.00 and up for 490T-1 antenna couplers. We
also need these control boxes — C-6287/ARC-51BX,
C-6476/ARC-51BX, C-714E-2. We also need R-1051
receivers, RT-662/GRC-106 transceivers. We buy all
late aircraft and ground radio equipment. Also
pack radios. We are buyers not talkers. Bring your
equipment in, you are paid on the spot. Ship it in,
you are paid within 24 hours. We pay all shipping
charges. If you want the best price for your equip-
ment, call us. Call collect if you have, and want
to sell or trade. We also sell. What do you need?
D & R Electronics, R.D. #1, Box 56, Milton, Pa.
17847. Phone — 717-742-4604 - 9:00 a.m.-9:00 p.m.

BUY.SELL-TRADE. Write for
name, address, call letters.
major brands new and reconditioned equipment.
Call us for best deals, We buy Collins, Drake,
Swan, etc. SSB & FM. Associated Radio, 8012
Conser, Overland Park, KS 66204, 913-381.5901.

RECIPROCATING DETECTOR, write Peter Meacham
Associates, 19 Loretta Road, Waltham, Mass. 02154,

monthly mailer, give
Complete stock of

The Grand Rapids Amateur Radio Association will
hold its annual Swap & Shop, Saturday, Sept. 20,
1975 at the Fairgrounds in Hudsonville, Michigan.
Food & Prizes, $2.00 at the gate no charge for
tables or trunk sales. Talk in on 16/76 or 94/94.
See you there!

OSCAR SLIDES, set of 5, $1.25. Launch and space-
craft. Proceeds AMSAT. K6PGX, P. 0. Box 463,
Pasadena, CA 91102.

88 mH — UNPOTTED TOROIDS — 44 mH. All
Toroids are center tapped. Prices postpaid — 1 for
$1.25, 2 for $1.60, 3 for $2.00, 4 for $2.40, 5 for
$2.75. Weinschenker, Box 353, Irwin, PA. 15642.

RECONDITIONED TEST EQUIPMENT for sale. Cat-
alog $.50. Walter, 2697 Nickel, San Pablo, Ca. 94806.

WORLD QSL BUREAU. The only QSL Bureau to
handle all of your QSLs to anywhere; next door,
the next state, the whole world. Just bundle them
up (please arrange alphabetically) and send them
to us with payment of 6¢ each. 5200 Panama
Ave., Richmond, CA 94804.

MANUFACTURERS, Distributors! The Memphis Ham-
fest will be bigger than ever. The dates are Satur-
day and Sunday, October 4 and 5. Best location
possible — State Technical Institute, Interstate 40
at Macon Road. Security. Contact Chairman, Har
Simpson W4SCF, Box 27015, Memphis, TN 38127,
phone 901 358-5707.

More Details? CHECK—OFF Page 94



61851 TRANSCEIVER

2 TO 25 MHz AM, -CW

61851 TRANSCEIVER

2 to 25 MHz, AM.-C.W.
100 Watts on Xmtr
144 Chan. — Crystal Control
Normal Power 28 V.D.C. and
115 V. A. C. 400 Hz
Full info sheet on request.
Size: 1514,"x8"x2314". Weight: 60 Ibs.

Price: $59.95

R648/ARR-41 RECEIVER
. ‘

R648/ARR-41 RECEIVER

Mini version of R-390A with many fea-
tures of R390A

Digital Readout: 500 kHz to 24.999 MHz

1.4 kHz to 6 kHz Mechanical Filters

Crystal Calibrator: 500 ohm Output.
17 tubes.

Input: 28 VolIt-115 V. 400 Hz — 250 V
@ 100 MA

Size: 8"x17"x22". Weight: 34 Ibs.

Information sheet available

Price: (Checked-Tested ready to go)

$199.50

TERMS: Cash, Certified Check, Money Order, unless prior credit arrangements
are made. 50% deposit on C.0.D.'s, Master Charge accepted.
All prices are F.0.B. Tucson, Arizona.

KOLAR, INC.

4484 E. TENNESSEE ST., TUCSON, AZ. 85714
TELEPHONE: AREA 602-325-3391

NEWLY ARRIVED!
COILS — COILS — COILS

Sets of Cartons of Cases of

MODEL 3 WATTMETER | 6 100 1000

COMPACT — MINI — PRIME
34" (10mm.) SQUARE CANS 14" (7mm.)

4 ECHO Ill REPEATER

A4960 - 50W - Bdb - $192 MODEL D - 50W - 7db - $99
p ABD49 - 100W - 10db - $270 ISUPEHDKIT BOW - 3.5db - $60
450 - UHF MODEL DS - BOW - 35db - $139
MODEL 25 - 30W - 7db - S167 MODEL E - 35W - 10db - $80
$ MODEL 30 - 30W -9db - $194 | SUPER E KIT - 40W - 11db - $60
MODEL 50 - 50W - 5db - $251 MODEL ES - 40W - 11db - $115
OTHER PRODUCTS 100 - 100W - 7db - $209
ECHO 111 FM REPEATER - $949 1-10:0 - 100W - 14db - §226
:}MODEL 34 WATTMETER - §70 350 - 100W - 4db - $185

*: % DYNAMIC

y I/ COMMUNICATIONS

b 848 AVE."E” P.O0.BOX 10118
. @ — RIVIERA BEACH, FLA, 33404
. | | E—— (3051844-13

< |

A4950 ABI49
e e ) I

1 A COMPLETE LINE OF FM AMPLIFIERS 4 - C 0 I S

L 4 model — power outlputl — gain — price 4 1

! 6 METER FM 2 METER FM ) I.F. & OSC.

1 Z

‘: A4950 - 50W - 10db - $183 MODEL C - 25W - 4db - $69 : for AM/FM/SW |
L
L

Made to specs of large Eastern U. S. mfr.

Send large SASE for mfr. part no., use, size
and prices per sets of 6, cartons of 100 or
lots of 1000.

Complete specs available at $1.00 per item.

'm. weinschenker

K3DPJ BOX 353-IRWIN, PA. 15642

More Details? CHECK—OFF Page 94 july 1975 87



10 CHANNEL SCANNER

For All Regency HR series 2, 2A, & 2B
MT-15, MT-25, & AQUAFONE Transceiver

FEATURES:
« Selectable Priority Channel
(Selected By Channel Selector Switch)
10 Second Delay Before Scan Resumes After Transmit
2 Second Delay Before Scan Resumes After Signal Loss
Plugs Into Existing Crystal Sockets. Simple 5 Wire
Hook-Up Without Major Modification To Radio
« Simple Modification For Selective Channel Bypass
« Optional Digital Channel Display
SCANN 10B 10 Channel Scanner
(Wired Only)
D10B Digital Channel Display
(Wired Only)
NET PRICE FOR BOTH . .. . $74.25
HR-2B With Both Installed .. $299.99
6T-HR2-3 Crystal Deck (6 more FQ's in HR2,
HR-2A) . 311 50, Wired $15.50
HF 144 U MOSFET Prea
|t $11.95, Wired $17.95

Topeka FM Communications & Electronics
125 Jackson
Topeka, Kansas 66603
913-233-7580

$52.50

$21.75

ELPROCON

1 WATT 2 METER TRANSMITTER

* TWO CHANNEL CAPABILITY

FREQUENCY RANGE 144-148 MHz

POWER OUTPUT 1 WATT INTO 50

OHM LOAD

* SUPPLY VOLTAGE 12 VDC

MULTIPLICATION FACTOR 8X

NARROW BAND FM £ 5 KHZ

RUGGED BALANCED EMITTER OUT-

PUT TR&NS[STOR

* SIZE 334" X 17"

TESTED & FULLY ASSEMBLED

(Less Xtals)

* $27.95 plus $2 postage & hnding.
COD or money order only

PORTA-PAK

E 50

The accessory that makes your mobile radio
really portable. Models available to fit most
transistor transceivers. No holes to drill, it
fastens with and thru the mounting holes
provided for the mobile bracket.

PORTA-PAKS are attractively finished in tex-
tured vinyl or black wrinkle and are baked for
durability and lasting good looks. The DELUXE
PORTA-PAK features a battery with no free
electrolyte to spill. A charger and plug-in for
it are provided.

Models in stock include: Regency HR6, HR2B,
BTL, BTH, MT25, MTI15; Genave, all models;
Heathkit HW202; lcom 230; Midland; Standard.

DELUXE PORTA-PAK $59.95
ups prepaid
REGULAR PORTA-PAK $39.95
ups prepaid
PORTA-PAK
P. 0. BOX 67

SOMERS, WISCONSIN 53171

ELPROCON

DEPT. DS . 1907 W. CAMPBELL
PHOENIX, ARIZONA 85015

MONTREAL HAMFEST
Sunday, August 3, 1975

Gate opens at 9:00 a.m.
Ste. Anne de Bellevue
Just west of Montreal

Flea market, exhibitors, mobile clinic,
family fun, talk-in, and PRIZES!!

Write us:

MONTREAL HAMFEST
Box 201

Pointe Claire-Dorval, Quebec

500 MHZ PRESCALER

Extend the range of your present frequency counter
to measure through 500 MHZ (typicall 35 MHZ)
Works into any standard counter rated for 5 MHZ or
higher. A must for work on 2 meters, 432 MHZ and
commercial h|?h bands.
+150 mv sensifivity
eInpul overload protected
50 ohm Input Z
*Small size
23/4x21/8x15/8"
#BNC connectors
*Divide by 100 or 10
eLight blue case
*Model Ps 2A $99.95
Prescaler is shipped assembled, tested and ready 1o
operate. Complete with line cord power supply

DAVIS ELECTRONICS
636 Shendan Dr., Tonawanda, N.Y. 14150 716/874 58489

ARR 52 SOLID STATE
" VHF RECEIVER

Easily converted to 2-
meter FM, Now set for
163-173 MHz, 16 chan-
nels. $19.95 postpaid
continental US: Includes
schematic diagram and
conversion details. As de-

scribed in  the Surtnfl}u*: < |

Sidelights Column, (Pg. 'R

58 Oct. CQ). s $19.95
OVER 300 SOLD POSTPAID

BankAmericard & COD Welcome

Electrmiic Equipment Bank, Inc.

516 Mill Street, N.E. Vienna, Virginia 22180

(703) 938-3350

88 july 1975
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IT’S FEATHER TOUCH
WILL AMAZE YOU!

PADDLE wonsiis.

= Adjustable Travel
= Damped Paddle Lever
= Weighted Base, Rubber Feet

MODEL 11AW — ASSEMBLED $11.95
MODEL 11AK —KIT............ $ 8.95

BUG OR KEYER FROM THIS
ELECTRONIC =
KEYER "o (A
= Reed Relay Output
= Fixed Spacing
= 10-45 RPM
® |dle Current - 3MA

= Battery PWR Internal = External PWR Jack

MODEL I0AWA —~ KEYER

WITH SIDETONE ASSEMBLED

MODEL 10AW — ASSEMBLED........$29.95

MODEL 10AK —KIT ... .$23.95

200-2K PC BOARDKIT.............. $14.95
OPTIONAL: 200-3K PC BOARD SIDETONE KIT— $5.95
WITH 2" SPEAKER, 500 Hz TONE, IDLE CURRENT - 2MA.

C!RDEHI DIRECT OR WRITE FOR BROCHURE
AND NAME OF NEAREST DEALER

PHONE: (814) 432-3647
ﬂ
\ = ~  BOX 185-A  FRANKLIN, PA. 16323 J

ME-3 microminiature tone encoder

$39.95

12 KWN

2100r21s| | WIND
If you didn’t win one in the Ham ELECTRIB
Radio Sweepstakes, why not buy BENERATUR
one from CFP? FOR AMATEUR RADIO USE
You don’t have to go to 2 meters to go
portable. Just get an Atlas ultra-compact, BLADES

all solid state 5 band transceiver, the ones
that really put you out in front with the
ultimate in a high performance 1975 radio.

CFP has them in stock. Write today for
our best deal. We'll talk trades also.

ownsso-s30  GFP ENTERPRISES

on., Tues., Thu
By 1ppomtment Fn 866 RIDGE RD.

Sat, and evenings. LANSING, N. Y. 14882

Closed all
day Wed. 24 Hour Phone:

and Sun. 607-533-4297

_________________________________________

SPECIAL ALTERNATOR
ALL PARTS & COMPONENTS
ELECTRONIC CONTROL SYSTEM

UNIT IN KIT FORM:
$ 42500

STANDARD RESEARCH INCORPORATED
P.O.BOX 1291
EAST LANSING, MICH. 18823)

1
i
|
I
1
1
1
I
I
)
i
)
i
i
i NEW KIT INCLUDES:
i
I
i
I
i
i
A
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NEW! NEW! NEW!

HERE'S THE BEST FOR
MOBILE OR MARINE VHF!

MODEL SS-2

LIFE — Bright stainless steel
housing, s.s. whip, along
with brass beat the
effects of salt.

PERFORMANCE — 150 w.

Gain 6 dB over coax ant.
3.7 dB over isotropic

1.5 dB over dipole
Requires no ground plane

PHYSICAL DATA —
1157 x 464", B oz.
Alternate mounting.

PRICE — $45.00 List
Optional bracket $4.60 list

191 VARNEY STREET
MANCHESTER, NH 03102

Electronics TEL. (603) 627-1010

NOW = PROGRAMMABLE

ELECTRONIC KEYER

COMPLETE KIT
ONLY $79.95 ppd.
ASSEMBLED $97.50 ppd.

FEATURES: Dot and Dash Memory, Two Inde-
pendent 256 Bit Memories, Keys up to —150V,
Self Completing Char. 6 to 60 WPM, lambic
Keying. Does not include paddie.

NEW ENGLAND DIGITAL ELECTRONICS
BOX 684 KENMORE STATION
BOSTON, MA. 02215

CATALOG

GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT

For 1975

FREE UPON REQUEST! Write for
Copy of Catalog W5-75 Now!
Address: Attention Dept. HR

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 + LIMA, OHIO + 45802

AMPLIFIERS with VERSATILITY

Introducing the first 220 MHz Band Amplifier.
All authorized modes are compatible with this
amplifier.

No compromise fea-
tures:

* 10 W in yields min.
60 W out at 13.6
vDC

Selectable biasing
for true linear use
Linear gain typi-
cally 9 db nominal
No tuning across

-
.l‘

entire 220 MHz ll"

band lll

Under 1 db loss in

receive (0.7 db typ.)

Fully VSWR and re-

verse voltage pro-

tected

Switchable from _ )

SSB to Linear Class C. Compatible with exist-

ing 10 W FM rigs, 510 W SSB rigs, -5 W

HT, AM, SSB, FM, CW, SSTV.

Also offering the most versatile two meter amp-

lifier available to you. Features similar to those

outlined above. Write now for details on these

exciting units or contact your Amateur Radio

Equipment Dealer.

SPECIALTY COMMUNICATIONS SYSTEMS
4519 Narragansett Avenue
San Diego, CA 92104
Louis N. Anciaux, WBENMT
(Dealer inquiries invited.)

THE ULTRA-BAL 2000

NOW ---.--. An extremely rugged, weather prool BALUN!
wFull 2ZKW, 3-30 MHZ ., 111or 1:4 ratios

= #Special Teflon insulation, May be used
with tuned lines and tuners.

% s With dipole insulator and hang-up hook

ONLY $9.95ppd. (state ratio)

At your dealer or order direct

K.E.Electronics sox 1279, Tustin calit.92680

WANTED
MILITARY SURPLUS ARC-51BX, ARC-94, ARC-102, ARC-
131, ARC-134, 618T, B0OTA, TRANSCEIVERS. ARN- 82,
ARN- 83, 51R-8A, 51Y.4A RECEIVERS. 4907, CU1658,
CU1669 ANTENNA COUPLERS. ALSO CONTROL HEADS
FOR ABOVE. TOP DOLLAR PAID OR TRADE FOR NEW
HAM GEAR. WRITE OR PHONE BILL SLEP (704)524-7519,

BLEP n:l..s:c-rnou:csgh Cco
P. 0. BOX 100, HIGHWAY 441, DEPT. HR
0TTO, NORTH CAROLINA 28763

RMS CORPORATION

THE ELECTRONIC STORE
675A GREAT ROAD (ROUTE 119)
LITTLETON, MASS, (617) 486-4973

ICOM MATRIC-KEYERS
HUSTLER ANTENNA SPECIALISTS
VHF ENG. KITS VENUS SSTV
LARGE INV. COMPONENTS USED EQUIP.

1-495 to Rte. 119 Groton Exit 19

2 miles on Right
SEE US FOR
ICOM'S IC-21A &
DV-21 COMBO.

90 july 1975
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K-ENTERPRISES

PD 301 PRESCALER
with Power Supply
Kit $43.50 Assembled $55.50

Add $1.50 Postage & Insurance

Model PD 301 is a 300 MHz prescaler designed
to extend the range of your counter ten times.
This prescaler has a built-in preamp with a
sensitivity of 50 mV at 150 MHz, 100 mV at 260
MHz, 175 mV at 300 MHz. The 95HS0 scaler is
rated at 320 MHz. To insure enough drive for
all counters, a post amp. was built-in. The pre-
amp has a self contained power supply regu-
lated at 5.2V 4 .08%. (Input 50 Ohms, Out-
put Hi Z)

All prescalers are shipped in a 4" by 4” by
114" cabinet. All are wired and calibrated.

K-ENTERPRISES

1401 East Highland, Shawnee, Okla. 74801
Phone: 405-273-9024

dual lever $27.95
KEYER PADDLE

True
Keying
Pleasure!
J
Model
TY-1A
FEATURES

* Nylon Bearings (no bounce)

*» Heavy Machined Base (stays put)

* Oversize Finger Knobs (positive feel)

* Split-contact Posts (positive adjustment)

Make every Keyer perform the way it was

designed to perform.

TY-1 (standard, black wrinkle base) only $27.95

TY-1A (deluxe, nickle plated base) only $31.95
621 E. Park Boulevard

TELETE Villa Park, IL 60181

Terms: Shipped prepaid to continental U.S.A. No C.0.D.
Illinois residents include 5% sales tax.

DUPLEXER KITS

PROVEN DE- SEE JAN. 74
i ¥l OST RECENT
LD IN US. g Ty
CANADA, EU- ; | EQUIPMENT
ROPE. CON- ALL PARTS
STRUCTION PROFESSIONAL
:Eul:lsunum IRl ; QUALITY
DITE & SILVER EVERYTHING
PLATED SUPPLIED

CAN BE ASSEMBLED & TUNED IN ONE EVE-
NING. NO SPECIAL TOOLS. RECEIVER &
TRANSMITTER CAN BE USED FOR TUNE UP.
MOD. 62-1 6 CAVITY 135-165 MHz POWER
250W ISOLATION GREATER THAN
100dB 600 kHz. INSERTION LOSS .9 dB
MIN. TEMP STABLE OVER WIDE RANGE
PRICE $349.00
MOD. 42-1 4 CAVITY SAME AS 6 CAVITY EX-
CEPT ISOLATION GREATER THAN 80 dB
600 kHz INSERTION LOSS .6 dB MAX
PRICE $249.00
OTHER KITS SOON TO BE AVAILABLE
146 10 148 MHz band pass filter. 1296 & 2304 Interdigital Mixers
144 10 450 MHz 250w tube amp. 130 to 170 MHz notch filter kit
NORTH SHORE RF TECHNOLOGY

® SOUTH ST SALEM MASS 01970
TEL. (617) 745-4177

FM YOUR GONSET

®New! Plug in modulator
puts the Communicator
transmitter on FM

®ho maodification or
rewiring on your Com
municator. Just plug into

mike jack and crysfal
socket
e®Compact self contained

modulator measures 4" x
3 x1

®Works with Communicator |, |1, 11, IV and
GC 105, and other rigs listed

®F M at atenth the costof anewrig

® Frequency adjust for netting built in

@317 50 postpaid USA & Canada. Specity
transmitter model, Calil. residents add sales
tax (HC &/U crystal and 9 volt transistor
battery no! supplied.)

@®@5end for free descriptive brochure

PALOMAR

BOX 455, ESCONDIDO, CA 92025

More Details? CHECK—OFF Page 94
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WANTED FOR CASH
= ]

R1051 or T827

.l" ] ! =
W]
Ll g o e J 618-T Transceiver

ARGS Comel Do 383 {  (also known as MRC95,
1 A3 ARC94, ARC102, or VC102)

ighest RILL paid for these units. Parts purchased. Phone THE TED DAMES CO.
2KUW collect. We will trade for new amateur gear. 308 Hickory Street Arlington, N.J. 07032
GR( IUb and PRC74 also required. (201) 998-4246 Evenings (201) 998-6475

490-T Ant. Tuning Unit

(Also known as CU1658
and CU1669) ARC-51 Transceiver >

NATIONAL ENGRAVING  wasuor ™" * ""Gis) 2525054

Add professionalism to your station with a stand-up
sign or order a name tag to wear at your next Ham-
fest! Black, blue or woodgrain with white letters.
Custom or contract orders available upon request.

Stand-up Sign 27xB* $7.50 (Gold stand, 1 or 2 Lines)
Large Name Tag 1"x31%” 2.50 (1 or 2 Lines)

Small Name Tag %"x3.:" 1.50 (1 Line)

Please state color and print information to be engraved.

Caution: Allow 2 or 3 weeks for delivery

CASHARIONE | Wi i

Money! You can get top dollars now for U.S.
surplus electronics, particularly Collins. Write
or call now for your bigger than ever quote.
Space Electronics Corp., 76 Brookside Ave,,
Upper Saddle River, N.J. 07458 (201) 327-7640.

#m]fvﬁ: " LELAND ASSOCIATES

187[14 GLASTONBURY RD.
Hﬂﬂfl 8723550 TROIT. MI 48219

*NEW! SILVERPLATE-NEW!
SINGLE SOLUTION « NO MIXING + NO FUSS * NO
LETHAL CHEMICALS » FAST ACTING ON COPPER - | e
BRASS + BRONZE » BRUSH ON OR DIP + RINSE a dio N
AND DRY * IDEAL FOR THOSE COMPLICATED JOBS * Everything from Set to Signal ! with New Speech Processor
6 LIQUID OZ. BOTTLE SILVERPLATES UP TO 1800 L
- 2802 E. Ashlan Wrile for catalog
SQUARE INCHES OF METAL -« $1.00 Fresno, Calif. 93728 Phone (209) 224-5111
. ABAR RESEARCH .
11118 PARKER STREET, MOKENA, IL, 60448
CONVERTERS
QUALITY, VALUE, INTEGRITY, VHF/UHF PREAMPS
Ler h 432 MHz. A d will bri
VARIETY AND FAST PPD. DELIVERY. it 1974 Cataloa. S
WANT SOME? Try TRI-TEK |
10¢ Stamp For Latest Flyers Full of | ) H ‘ E; L 'CI borafo rl'l
New and Surplus Electronics Bargains. v/ &
Tri-Tek, Inc. Box 14206, Phoenix, Az. 85063 B T
Store Location: 6522 N. 43rd Ave., Glendale, Az. \ glemonse 4 Y

SKANDIA, INC., Dept. 7Y
H&N%JEER Rhn?ln (:cnbLL1 Lu?ELSU Londonderry, N. H. 03053
v th these Combination Call ani
WNIUSO Adn:lrs‘ Labcl; -T Black Pr|n|[|km:°|5|iw.-r Fclnl Call Letters

JOHN YOUNG .- M Dolfne ISErl‘Shck Labels Name

2 a to the Amateur Radi
B460 NDrt_h River Road ) fo character lines plus [GGEIHEH
Mesa, Arizana 80950 Gal Letters 300 Labels $4.75 ppd [

500 Labels $6.25 ppd ESEIE Zip




IMPROVED VHF FM
RECEIVER KIT ~ $64.95

* VHF CONVERTER KIT $25
* SUPER VHF PREAMP, KIT $9, WIRED $14

* UHF CONVERTER FOR 432-450-470 MHz, ETC.
KIT 520 XTALS $5.50

* PREAMP FOR 432-450-470 MHz
KIT SISJWIRED $25,
* VHF PREAMP KITS $6, WIRED $10 —
FREQ. FROM 20 TO 230 MHz.
* LED SCANNER KITS $10.
* CLUB & DEALER INQUIRIES INVITED.

— SEND SASE FOR LITERATURE —

182 BELMONT RD., ROCHESTER, N. Y. 14612
ALUMINUM TOWERS

* TELESCOPING
* WALL MOUNTED
* GUYED

* FREE STANDING

EXCELLENT FOR:

HAM COMMUNICATIONS
QUALITY MADE * LOW PRICED

ALUMA TOWER DIVISION
FRED FRANKE, INC.

BOX 2806HR VERO BEACH, FLA. 32960

PHONE (305) 567-3415
SOME TERRITORIES AVAILABLE

I.EARIl RADIO CODE

Iy J;t‘*- B S

THE EASY WAY!

® No Books,Te Read
® No Visual Gimmicks To
Distract You

® Just Listen And Learn
Based on modern psychological

techniques —This course will take
‘9 95 you beyond 13 w.p.m. in

2 LESS THAN HALF THE TIME!

Album contains three 12" Available in Cassette also
LP's 2% hr. Instruction for only $10.95.

508 East Washington St., Arcola, lllinois 61910

RACOM,

EST. 1964

INC.

Desk Model

AUTOMATIC VOICE IDENTIFIER

WILL NOT DISRUPT CHANNEL
TAPE DISC — NO LOOPS

15 OR 30 MIN. BETWEEN 1.D.
CHANGE RECORDINGS EASILY

SOLID STATE
INC.

NO FALSING
5504 State Road

RACOM,
Cleveland, Ohio 44134

Phone (216) 351-1755

Distributors & New Dealers Welcome

TIRED OF IGNITION NOISE?

our problems now with our SHIELDED
IGNI!‘Y YSTEMS. Easily installed kit pro-
vides all s necessary reduce ign
noise to less than 1 “S'" Unit. Kits for 1965-
1975 U.S. autos except 1975 GM. Add $4.98 for
Electronic Ignition Systems.

$30.95 — «it for 6 cyl. U.S. Auta

335.95 — Kit for 8 cyl. U.S. Auto

— Mass. residents add 5% Sales Tax —
— Specify Year Hf gim, Model and
%" or 13/'16" Spark Plugs —

— Order now or send SASE for details —

SUMMIT ENTERPRISES

20 Eider Street
Yarmouth Port, Mass. 02675

617-398-3837

More Details? CHECK—OFF Page 94

Hale Electronics Brings You . ..
REPEATER ID'er _ g™

S

" MODEL IDC-100

All solid state fully automatic repeater
identifier and |D control mtd on 3" x 6"
PC board

ncludes CW ID memory, interval timer,
hvy duty xmitter-hold switch, tone genera-
tor, CW speed and audio level controls.
Unique activity sensing circuit allows 1D
only at end of transmission - no 1D over
conversation

Requires Svdc @ 200 ma, regulated

Wired, tested
$46.50

and programmed
HP-2A — -
2 meter 3 'ff'» o
Preamp & S

SMALL . . . only 1 x 3 x 15 inches
PERFORMANCE . . . 18 to 20 dB gain, low
noise, ultra stable.
GIVE NEW LIFE to your 2-meter receiver.
KIT only $9.95 WIRED & TESTED $13.95

with your call

Call or write for details on regul. pwr supply kit and
CG-256 CW/RTTY Generator.
(Mo. res. add 49, sales tax) Prices ppd US & Canada

Hale Electronics
P. O. Box 682 — Cape Girardeau, Mo. 63701

Tel. 314-334.0420
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The New Hy-Gain 270
brings state-of-the-art design
to 2 meter mobile.

The Hy-Gain 270 is specifically designed to solve the problems of
gain 2 meter mobile antennas...hard tuning, high VSWR, poor
pattern due to irregular ground plane, and fade from whip flex.

The all white fiberglass and chrome design develops 6 db gain
through the use of 2 stacked 5/8 wave radiators with a self-
contained 1/4 wave decoupling system. Because the Hy-Gain 270
operates independent of the car body ground, you get minimum
pattern distortion for maximum range in all directions. Independence
from the car body also means the end to tune-up problems. The
fiberglass design solves the fading problem due to upper whip flex.
Since the antenna and feedpoint are sealed in fiberglass, the
Hy-Gain 270 will deliver top performance year after year without
loss due to corrosion. The Hy-Gain 270 can be mounted anywhere
...bumper, cowl, deck or mast...for fixed, land mobile or marine
service using Hy-Gain mounts listed below.

* 6.0 db gain.

= 250 watt rated.

* 144-148 MHz.

+ VSWR less than 1.5:1 at resonance, 6 MHz Bandwidth.
« 96" whip height.

* No pruning required, completely factory tuned!

* 50 ohm input.

* 3/8 x 24 standard mobile thread.

+ Comes with 18’ coax and PL-259 connector.

Order No. 270

Mounts — Universal No. 271
Flush Body No. 499
Bumper No. 415

Get maximum range...get a Hy-Gain 270!

For prices and information,
contact your local Hy-Gain a'n
distributor or write Hy-Gain. Iﬂ/‘

Hy-Gaifi Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507, 402/464-9151; Telex 48-6424
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401, 213/785-4532; Telex 65-1359
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West, Peterborough, Ontario

More Details? CHECK—OFF Page 94 july 1975 95




LOADING

MIC GAIN -&- CARRIER

YAESU FT-101E TRANSCEIVER

Now, more radio

from the
radio company.

Are Yaesu's FT-101's the finest all- PEP. Globe-circling power on CW
around transceivers in the world? and AM. 160 to 10 meters range.
Yes — and now the best is even 0.3uV receiving sensitivity. And
better. The new FT-101E includes one very important feature you never
apotent R. F. speech processor. Plus  want to forget is the famous Yaesu
improved, easy-to-use lever switches.  warranty, strong dealer network and

A more refined clarifier control convenient serviceability.
for push-button, independent If you're a serious amateur,
clarifier operation. There's also a you're always looking for more radio.
160 meter crystal included without And the FT-101E is just that. $749*
extra charge. buys you a million bucks worth of
And all the other features that enjoyment. See your Yaesu dealer
have made the FT-101 seriesof tran-  or write for our catalog. Yaesu
sceivers among the world’s most Musen USA, Inc. 7625 E. Rosecrans,

popular are still here: 260 watts SSB No. 29, Paramount, Calif. 90723.

YAESU
The rad’o. *FT-101EE (less

processor): $659.

96 july 1975 More Details? CHECK—OFF Page 94



the new
TV-502
2 meter transverter

g

Kenwood engineering scores again. . . the
TV-502 transverter now adapts any TS-520
transceiver or T-599/R-599 combination to
transmit and receive SSB or CW on the two
meter band.

s All solid-state

144 to 146 MHz

SSB, CW

Output impedance 50 ohms

8 watts power output (W/AC)
Frequency stability * 200 Hz after
warm-up

Styled to match the TS-520

Price $249.00

the new

K-2000
full power
linear amplifier

The brand new K-2000 linear amplifier is
the perfect companion for your TS-520 or
T-599A. It is compact, reliable and priced
right. Uses two Eimac 8873 grounded grid
triodes cooled thru a large heat sink. The
K-2000 offers a full 2 KW PEP input for
SSB operation and provides amateur band
coverage from 80-10 meters. Provides a
built-in solid state power supply, built-in
antenna relay, a relative RF power indi-
cator, and built-in quality to match much
more expensive amplifiers. The K-2000
comes completely wired and ready for
operation.

Amateur Radio’'s New First Family

The TS-900, TS-520, R-599A, and T-599A in
a few short years have established new
levels of achievement in communications

for amateur radio. Inspired engineering,
careful attention to quality, beautiful styl-
ing. . . these have become the hallmark of
the Kenwood family. Now your Kenwood

line does more. The TS-520 or T-599A
operated with the new K-2000 amplifier
provides the full power capability you need.
Combined with the TV-502 they provide the
2 meter performance on SSB or CW which
gives you "Oscar” capability and intro-
duces you to the exciting new experience

11240 W. Olympic Blvd.,
931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

 Hemy fadi

Los Angeles, Calif. 90064 213/477-6701
7141772-9200
B16/679-3127



Heathkit
chooses EIMAC.

Again.

The new, system-engineered Heathkit SB-230
conduction-cooled linear amplifier uses the rugged
EIMAC 8873 to provide 1200 watts PEP SSB i 1p11' with

less than 100 watts drive power.

Rated to 500 MHz; the conduction-cooled 8873
coasts along at 30 MHz, providing low intermodulation
distortion and high gain in a cathode driven circuit.

Companion air-cooled power triodes are the 8874,
with an axial-flow anode, and the 8875, with a trans-
verse-flow anode.

Join Heathkit as one of the knowledgeable users of
EIMAC power triodes. For full information, write
EIMAC, Diviston of Var-
icm, 301 Industrial Way,
San Carlos, California
94070. Telephone (415)
592-1221. Or get in touch
with any of the more than
30 Varian/EIMAC Electron
Device Group Sales Of-
fices throughout the world.
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