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ICOM IC-740+

IC-740 PS + Cooling Fan + Mic + Rebate = Your Best Buy!
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FREE

COOLING FAN
(Part of EX238 Kit)

F
PREAMP #1

FREE AC
POWER SUPPLY

MICROPHONE
included With IC-740

Now the world's only
completely self contained solid
state 200W PEP, 12VDC/117VAC
9 band HF ham transceiver with
a Competition Grade Recelver
can be yours at a special
price.
Until July 34, 1983, the IC-
740 and the optional IC-740PS
($159 value) internally mounted
power supply are available at
your authorized ICOM dealer
for the price of the IC-740
alone. PLUS you get a $50 cash
rebate directly from ICOM.

SOLID STATE ALL BANDER

The ICOM 740 provides
competition grade receiver
performance with superb
dynamic range in excess of
100dB and a intercept point of
+418dBm plus pass band tuning
variable AGC, and o noise
blanker that works, all standard

The IC-740PS AC power
supply installs in under 30
minutes, making the IC-740 the
ideal sel ntained rig for both
summer vacation portable
operation, as well as your main

2 ng . The benefits of 12

pwrahon In one

ofes quohw, geT a
eiver, roc
transmitter,
=/DC power supply
with cooling fan, and a
microphone all for the price of
ansceiver. Get extra
savings while getting an ICOM
IC-740 . . . simply the best ham
transceiver in the world today

Offer subject to
equipment availability at
your authorized ICOM dealer

ICOM America, Inc., 21 12-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-278

Al stated specificanons are appraximate and subject 1o change withour nonce or obliganon. All ICOM rodios significantly exceed FCC reguiafions liminng spurious emissio

Power Sups

ly / Rebare Combination Offer begins Mar. 21, 1983; ends July 31, 19



IC-R/0

The Commercial Grade Communications Receiver that
everyone has been asking for........ at a price you can afford!

e

24

v Receiver BIE-IR 7D

GENERAL COVERAGE
RECEPTION AT ITS BEST

Listen to the word of HF with the

R70, o 100KHz to 30MHz commercial

rade receiver designed by ICOM
ncorporated, the leader in advanced
receiver design. DBuilt from knowledge
gained by designing receivers for
commercial, marine, and amateur use,
the R70 surpasses other receivers on
the market...evén receivers costing
more than twice as much.

Utilizing ICOM's DFM (Direct Feed
Mixer), the R70 is a receiver which in
normal usage is virtually immune to
intermodulation distortion or cross
modulation, yet still maintains su
sensitivity. Whether you are a SWL
(short wave listener), Ham (amateur
radio operator), maritime operator or
commercial user, the R70 provides the
features you need.

DESIGN

The R70 incorporates an UP
conversion system, uﬁlizjng.: direct
feed mixer proven to be best
design for minimizing interference from
strong adjacent signals. A preamp is
provided for mokinl? the weakest of
signals readable. High grade filters in

rior

v 152

........

conjunction with the built-in PBT (?oss
band tuning) system and notch filter,
provide the ultimate in interference
rejection. Selectable AGC
(fast/slow/ off). noise blanker (wide or
narrow), and tone control improve
readability under the worst conditions.
An AGC derived squelch, operative in
all modes, adds to rafing ease.

Dual VFO's with three tuning
rates provide quick QSY (frequency
change), memory for an important
station, or by equalizing the VFO's
(A=D), a digital RIT. 13.8 VDC
operation is provided as an option,
117 VAC is standard.

HAM'ING

The R70 is an ideal general
coverage receiver to complement any
ham shack. Use it with your existing
framsmifter or fransceiver to provide
dual receiver capability.

The R70's built-in monitor system
lets you listen to your own transmitted
audio and a mute input automatically
protects the R70's receiver from your
signal.

An option for FM allows listening
to the 10 meter FM activity.

As an additional plus to ICOM IC-
720A owners, the R70 has an optional

interface that will allow the R70 to
control the transmit frequency of the
720A for the ultimate in hamming
versatility.

SWLING

For the short wave listener, the
readout section of the R70 gives all the
information for logging a station to be
returned fo at a later fime. Frequency.
mode, VFO, signal strength are all
displayed. A dial lock prevents
accidental loss of a signal.

A front mounted speaker
provides 3 watts of crisp clear audio.
A record jack allows easy attachment
of a tape recorder.

ICOM SYSTEM

Like all ICOM HF products, the
R70 fits into the ICOM system concept
of accessories allowing you to use
previously purchased accessories such
as the HP1 headphone, 5P3 external
speaker, and AH1 auto bandswitching
antenna.

PRICE

Check with your local ICOM
dealer for pricing on the R70. You will
be amazed.

€2 1ICOM
The World System

(COM America, Inc, 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155/3331 Towerwood Dnve Suite 307 Dollas. TX 75234 (214)620-2780.

Al stated specihcahons are apploxmale arn

wibpec! 1o chance without e of

ol ganon

NI ICOM rodios wgni

ficanty exceed FCC requiahons lIMinng spunows ermiskor



“DX-traordinary” ...

superior dynamic range,

auto. antenna tuner,
QSK, dual NB, 2 VFO'’s,

general coverage receiver.

-performance,

A superlative,
all solid-state HF transceiver,
that covers all Amateur HF

bands, and incorporates a 150

kHz to 30 MHz general coverage

receiver having an excellent
dynamic range.

* 160-10 Meters, with 150 kHz-30
MHz general coverage receiver.
Covers all Amateur frequencies,
plus WARC. on SSB, CW, FSK.
and AM. UP conversion digital
PLL circuit.

* Excellent receiver dynamic

range. Typical two-tone dynamic
100 dB (20 meters, 50-kHz

range,
spacing, 500 Hz CW bandwidth)
= All solid-state 28 volt operated

final amplifier. Lowest IM distor-

tion. Power input 250 W on

&

“Digital DX-terity”...
General coverage,

Superior dynamic range,

2 VFO’s, 8 memories,

Scan, Notch, COMPACT!

Combines compact styling with

state-of-the-art circuit design

and performance.

= 160-10 meters, with 150 kHz-30
MHz general coverage receiver.
Covers all Amateur frequencies,
plus WARC. UP-conversion
digital PLL circuit.

USB, LSB, CW, AM, and
M (optional) all mode.
Compact lightweight design.

Only 10-5/8 (270) W x 3-3/4 (96]
H x 10-7/8 (275) D, inches (mm]);

only 14.3 lbs. (6.5 kg.).

with Dyna-Mix high sensitivity
direct mixing system.

Superior receiver dynamic range

SSB/CW/FSK, 80 W on AM.
SWR/ Power meler.

* Available with AT-930 automatic

antenna tuner built-in, or as an
option. Covers 80-10 meters,
including WARC bands.

* CW [ull break-in. CMOS logic IC,

plus reed relay. Switchable to
semi break-in,

* Dual digital VFO's, 10-Hz steps,

includes band information.

¢ Eight memory channels, Stores

frequency and band data.
Internal battery memory back-
up, est. 1 yr. life. (Baltery not
Kenwood supplied.)

®* Dual mode noise blanker. NB-1,

with threshold control, for
“pulse” noise. NB-2 for
"woodpecker”

-0 .
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* 10- Hz step dual digital VFO's,

Operate independently, include
band and mode information.
Dial torque adjustable. Step
switch for 10-Hz or 100-Hz steps.
A=B switch shifts "B” VFO to
“A” VFO [requency and mode, or
vice versa. VFO LOCK switch.
RIT for VFO or memory. UP/
DOWN manual scan with
optional UP/DOWN microphone.
Eight memories store frequency,
mode, and band dala. 8th
memory stores RX/TX fre
quencies independently.

(Est. 5 yr. life.)

* Memory Scan.
* Programmable automatic band

scan width.

* SSB IF slope tuning, allows
independent adjustment of the
low and/or high frequency

slopes of the [F passband.
* CW VBT and pitch control. VBT

tunes oul interfering signals. CW

pitch control shifts [F pass-band
and beat frequency. “Narrow-
Wide" fiiter switch.

* Tuneable, peak-type audio
filter for CW.

* AC power supply built-in.

* Fluorescent tube digital display
(100 Hz resolution, modifiable to
10 Hz) with digitalized sub-scale,
in 20-kHz steps.

* RF speech processor.

* One year limited warranty.

PITCH & AF TUNE

* SSB monitor circuit.
Optional Accessories:

* AT-930 Auto. antenna tuner.

* SP-930 External speaker with
selectable audio filters

* YG-455C-1 (500 Hz) or
YG-455CN-1 (250 Hz) plug-in
CW filters for 455 kHz IF.

* YK-88C-1 (500 Hz) CW plug-in
filter for 8.83 MHz IF.

* YK-88A-1 (6 kHz] AM plug-in
filter for 8.83 MHz IF.

* SO-1 commercial grade TCXO.

* MC-60A deluxe desk micro-
phone, 8-pin, with pre-amplifie
UP/DOWN switches.

I IJM I'IUN

"\ bon

7/

G BAND ST

RIT == IF SHIFT  AF ~&- i

AN BYEE WY L1 ATT NOTCH
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—— PUSH ON

» IF shift circuit for minimum QRM. Optional accessories.

* Tuneable notch filter, built-in.
* Narrow-wide filter selection on
SSB, CW, AM (filter optional).

¢ Speech processor, built-in.

* PS-430 compact AC

power supply.
= PS-30 or KPS-21 AC supplies.
* SP-430 external speaker.

» All solid state. Input rated 250 W * MB-430 mobile mounting brac

PEP on S5B, 200 W DC on CW,

120 W on FM (optionall, 60 W on

AM. Operates on 12 VDC or on
120 VAC, or 220/240 VAC with
optional PS-430 AC power
supply.

* Fluorescent tube digital display
indicates frequency to 100 Hz
(10 Hz modifiable).

* Lithium battery memory back-up. » All-mode squelch circuit, built-in.

* Built-in noise blanker.
* RF attenuator (20 dB).

* VOX circuit. plus semi break-in
with side-tone.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

* AT-130 compact antenna tuner
B80-10 m, incl. WARC.

*» AT-230 base antenna tuner,
160-10 m, incl. WARC.

* FM-430 FM unit.

* YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filters.

* YK-88SN (1.8 kHz) narrow
SSB filter.

* YK-88A (6 kHzl AM filter.

* MC-42S UP/DOWN hand
microphone.

* MC-60A deluxe desk micro-
phone, UP/DOWN switch.
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Antennas ... Antennas ... Antennas

Our May issue has historically been our antenna issue and this year will be no exception. Within the pages of this, our fattest issue in a
long time, are twelve articles on antennas of all sizes, shapes, and applications. Let me, if | may, be your guide through the next 136
pages or so and provide you with a summary of the various articles contained within.

We start with part one in a series of articles on phased vertical antennas by Forrest Gehrke, K2BT. Forrest, you may recall, pro-
vided us with ‘A Precision Noise Bridge'* in the March, 1983, issue of ham radio. He, like so many of us, is not satisfied with copying
previous designs and letting it go at that. He must look into things, carefully examining the technical reasons for the correct operation
of devices. It is with that approach that he examined the interrelated properties of phased vertical arrays — perhaps more closely than
has ever before been done in the pages of a ham journal.

Part one of the series explores incorrect assumptions accepted by many (and unfortunately used by many) in their designs of
antenna systems. Foremost among these incorrect assumptions is the concept that mutual coupling between elements can be ig-
nored. Following close behind is the argument that, if an array requires equal current drive, then driving each element with equal
power will always satisfy that requirement. Forrest leads us from the theoretical design to actual drive-network hardware, and shows
us how a repeatable 30 to 40 dB F/B ratio is achieved. Like W2PV'’s series on Yagis, Forrest’s series on phased verticals will be both
interesting and useful.

K4MT shows us how it is possible to use one wire array over the widest (percentage bandwidth) Amateur band while not exceeding
a 2:1 VSWR. His stagger-tuned dipoles cover the 13.3-percent-wide 80-meter band, producing a W-shaped SWR curve. This same
design technique is easily applied to 160, 40, and 10 meters with their percentage bandwidths of 10.5, 4.2, and 5.9 percent, re-
spectively.

For a change of pace, a few shorter articles by K9CZB, AA6PZ, W6SAI, and WABDXB illustrate interesting ways of providing
superior performance with little expenditure of time or money. K9CZB shows how an auto replacement antenna and a CB whip can
combine to give broadband, durable mobile capability on the 20-meter band. AAGPZ illustrates three different 2-meter antennas or
improvements that are lightweight and easy to build. His last design is a 10-dB-gain collapsible four-element Yagi. This weekend pro-
ject will help you raise those distant repeaters that your handheld previously struggled to access. WESAI brings us back to basics with
his discussion on the various shapes and gains associated with loop antennas. He provides, in ‘‘Ham Radio Techniques,” design data
for two-element quads for the 10, 15, 20, and 40 meter bands. WA8BDXB, in order to increase his station performance to Asia, repro-
duces a four-element 20-meter collinear that holds its own against some impressive high-gain Yagis — without going above 16 feet.

W7DHD brings us back to verticals with his examination of five different 1/16-wavelength-high shortened verticals. He compares
top loading, top and base loading, center loading, and base-only loading. He quantitatively shows us how to compute the relative
field strength of each antenna with respect to a reference quarter-wave, without actually erecting any antennas. An eye-opener is his
calculation showing a difference of over 20 dB in performance between a base-loaded vertical and its full-sized quarter-wave coun-
terpart.

John Belrose, VE2CV, a name familiar to many of us, walks us through a design of a highly efficient radiator known as a grounded
monopole with elevated feed. This off-center-fed antenna is useful on six Amateur bands (for that matter, it can be used over the
entire 3-30 MHz hf spectrum) and does not require traps. Its best feature is that it produces low-angle radiation at all frequencies.

W3EB explains the significance of his 10/11/12 number sequence in his article “‘L.og-Yagis Simplified.” Imagine a 10-meter anten-
na that achieves 11 dB (dipole) gain using only a 12-foot boom! He shows how, and creates even more interest in his longer beam
designs with up to 15 dBd gain. He emphasizes the importance of maintaining close tolerances and using careful workmanship.

Broadcasters have been doing it for years: K3ED, in borrowing some of the same principles, shows how to produce steerable nulls
with theoretically infinite attenuation in his article “Achieving the Perfect VHF Antenna Null.” Construction details are provided for a
trombone-type, adjustable-length phase line made from readily available hobby shop brass tubing supplies. it, and a variable-ampli-
tude JFET preamp, are the main components for an electronically controllable antenna system of extremely high F/B ratio. If a partic-
ular direction must be locked out or nulled (as in some repeater applications), the same electronic-control can be used in a
transmitting array.

Also on the subject of repeaters, KZINM shows how a low-signal condition known as shadowing can be reduced by judicious
choice of the high site antenna. His rugged four-pole collinear uses progressive phase delay sections to tilt the beam pattern down-
ward. This reduces overshooting the desired coverage area and cuts back on wasted higher-angle radiation from the same array. The
article "Repeater Antenna Beam Tilting”’ is worthwhile reading for all clubs considering new or improved repeater site constructions.

Rounding out this issue is an articie by WB4GCS entitled “’Inexpensive Connectors for Hardline.”” With $2.00 worth of plumbing
materials and ten minutes of labor you can build extremely low-loss homemade connectors to use with the surplus 1-inch (2.54-cm)
CATV hardline cable now becoming available to hams at low cost. VHF and UHF enthusiasts can now use this high-quality, low-loss
cable for repeaters or home stations, without the cost of expensive connectors.

Marty Hanft, KA1ZM, the editor of ham radio, is taking his leave, after five years with the magazine, to spend some time overseas.
He joined the staff as administrative editor in 1978, working closely with the late Jim Fisk, and has continued providing us with his in-
imitable editing and organizational talents. We wish him all the best in his new endeavors.

Welcome aboard is extended to Dorothy Leeds, our new assistant editor. Dorothy brings with her technical-magazine editorial and
production skills that will be constantly called upon for our rapidly growing Amateur technical magazine.*

Keep those letters coming. Our technical forum and correspondence departments are growing as a direct consequence of the inter-
est shown in the past few months. Please be patient with us — the flood of mail has created a little backlog — but we love it.
Rich Rosen, K2RR
Editor-in-Chief
*This issue of ham radio is 42 percent larger than last January’s issue.
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ANTENNA
TUNERS ..

MFJ-941C 300 Watt Versa Tuner Il
Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

TRANSMITTER SENS POWER

MODEL WF

F%"

. FJVERSN I
fwn -

ANTENNA

NOUCTANCE

090

VER N
3a

Fastes! selling MFJ tuner . . . because it has
the mnst wanted leatures at the best price

Maltches everything from 1.8-30MHz: dipoles
inverted vees, random wires, verticals, mobile
whips, beams, balanced and coax lines

Run up to 300 watts RF power output

SWR and dual range wattmeter (300 & 30

watts full scale., forward/reflected power) Sensi

live meter measures SWR to 5 watts

MFJ-900 VERSA TUNER
MFJ-900

49%,

Matches coax, random wires 1.8-30 MHz
Handles up to 200 watts ouvtput; efficient air
wound inductor gives more watts out. 5x2x6"
Use any lransceiver, solid state or tube
Operate all bands with one antenna.
2 OTHER 200W MODELS:
MFJ-901, $59.95 ( + $4), like 900 but includes
4.1 balun for use with balanced lines
MFJ-16010, $39.95 (+ $4), for random wires
only. Great for apartmenl, motel, camping, opera
tion. Tunes 1.8-30 MHz

MFJ-984 VERSA TUNER IV
MFJ-984

2+242)5329%, R

Up to 3 KW PEP and it matches any leedline,
1.8-:30 MHz, coax, balanced or random

10 amp RF ammeter assures max. power al
min. SWR. SWR/Wattmeter, tor fret . 2000/200W

18 pesition dual inductor, ceramic swilch

7 pos. ant. switch. 250 pl 6KV cap 5x14x14

300 watt dummy load. 4:1 femnte balun.

3 MORE 3 KW MODELS: MFJ-981, $239.95
(+ $10), ke 984 less ant. swilch, ammeler
MFJ-982, 5239.95 (+ $10). ke 984 less am
meter, SWR/Wattmeter MFJ-980, $209.95
(+ $10), like 982 less ant swilch

More Details? CHECK — OFF Page 132

2 coax lines,

Flexible antenna switch selects
direct or through tuner, random wire/balanced line,

or tuner bypass for dummy load

12 position efficient airwound inductor for
lower losses, more watls out

Built-in 4:1 balun for balanced lines
capacitor spacing.

Works with all solid state or tube rigs

Easy o use, anywhere. Measures 8x2x6", has

1000V

MFJ.-949B VERSA TUNER II
] MFJ-9498

25 = 50513995, [ali

MFJ's best 300 watt Versa Tuner Il

Matches everything from 1.8-30 MHz, coax,
randoms, balanced lines, up to 300W output,
solid state or lubes

Tunes out SWR on dipoles,
verticals, whips, beams, quads

Built-in 4:1 balun. 300W, 50 ohm dummy_load.
SWR meter and 2 range wattmeter (300W & 30W)

6 position antenna switch on front panel. 12
position airwound inductor, coax connectors, bind
ing posts, black and beige case 10x3x7"

vees, long wires,

MFJ-989 VERSA TUNER V
MFJ-989

' s32 [+S10]

New smaller size matches new smaller ngs
only 10 3/4Wx4 1/2Hx14 7/80°

3 KW PEP. 250 pf 6KV caps. Matches coax
balanced lines, random wires 1 8 30 MHz

Roller inductor, 3 digit turns counter plus spin
ner knob lor precise inductance control 10 gel
that SWR down

Built-in 300 watt, 50 ohm dummy load.

Built-in 4:1 ferrite balun.

Built-in hghted 2% meter reads

SWR plus for

wardireflected power 2 ranges (200 & 2000W)
6 position ant. swilch. Al cabinel Tl bal
» 163

Ham Radio’s most popular
antenna tuner. Improved, too.

*89

S0-239 connectors, 5-way binding posts, fin
ished in eggshell white with walnut-grained sides

4 Other 300W Models: MFJ-940B, $79.95
(+ $4), like 941C less balun. MFJ-945, $79.95
{+ %4), like 941C less antenna switch. MFJ-944,
§79.95 (+ $4), like 945, less SWR/Wattmeter
MFJ-943, $69.95 ( + $4), like 944, less antenna
switch. Optional mobile brackel for 941C, 9408,
945, 944, $3.00

MFJ-962 VERSA TUNER Il

MFJ-962

)3229°.

Run up to 1.5 KW PEP, match any feed line
from 1.8 30 MHz

Built-in SWR/Wattmeter has 2000 and 200
watt ranges, forward and reflected

6 position antenna switch handles 2 coax lines
(direct or through tuner), wire and balanced lines

4:1 balun. 250 pi 6KV cap. 12 pos. inductor
Ceramic switches. Black cabinet, panel

ANOTHER 1.5 KW MODEL: MFJ-961, $189.95
(+ $10), similar but less SWR/Wattmeter

MFJ-10, 3 foot coax with connectors, $4.95.

To order or for your nearest dealer

T@' CALL TOLL FREE |wemmm
o _.t)]

VISA
For tech info

800-647-1800 W—
order or repair slatus, or calls
outside continental U.S
601 323 5869

and inside Miss., call
* All MFJ products unconditionally guaranteed for
one year (except as noted).
* Products ordered from MFJ are returnable within
30 days tor full refund (less shipping).
= Add shipping & handling charges in amounts
shown in parentheses.

Write for FREE catalog, over 80 products

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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20 METER U.S. PHONE EXPANSION WAS APPROVED BY THE FCC at its March 31 Agenda Meeting.
The new bottom edge will be 14150, with an exclusive Extra slot from 14150 to 14175. The
Advanced Class lower edge moves to 14175, while the General portion now starts at 14225.

Expansion Of The Other HF Amateur Bands Was Held Off by the Commissioners, to be con-
sidered in a Jater NPRM. When the new 20-meter frequencies will actually be available
for use hadn't been settled at presstime, but should be about the time you read this.

The 10-Year Amateur License Was Also Discussed at that same meeting. A Notice of
Proposed Rulemaking was the result, and though it was not yet ready for release at press-
time it's expected to be quite straightforward. The comment due date had not been set as
we went to press, but the comment period should be short as little controversy is likely
to be raised by this proposal.

COMMENT DUE DATE ON THE FCC'S ''NO-CODE'" LICENSE proposal has been extended to June 28,
The FCC agreed to a 60-day extension of the Comment deadline on the request of the ARRL,
whose next Board of Directors' meeting is set for late April. The League's final position
on that bitterly contested issue won't be set until that meeting, and the original April 29
Comment due date would not have allowed the League enough time after the meeting to prepare
and submit its comments.

Organized Opposition To A '"No-Code" License has been developing in several areas. ''Grass-
roots" anti-"No-Code" groups are reported active on both coasts, and one is seeking a spot
on the Dayton Hamvention program to rally sentiment against the proposed new license.

THE PHASE 3B SATELLITE LAUNCH IS STILL SET FOR MID MAY, and the European Space Agency
is still confident that the trouble-plagued Ariane rocket's problems have now been solved.
Don't Expect To Be Able To Use Phase 3B Right Away, even if the launch is on schedule
and trouble free. Checkout and stabilization of the new bird could take several weeks or

more, before Amateurs will be able to enjoy the benefits of its elliptical orbit.

AMATEUR OUTRAGE OVER N6BHU'S LICENSE REINSTATEMENT after it had been lifted by the FCC
for "profane and indecent” language has now reached Congress. Sen. Barry Goldwater, K7UGA,
challenged FCC Chairman Fowler about the FCC Review Board decision to return the violator's
license at a recent Senate Communications Subcommittee meeting, and was promised the con-
troversial action would be reviewed by the Commissioners at an early date.

N6BHU Has Promised To Take The Fight Into Federal Court if the Commission decides again
to suspend his ITicense. 1In a conversation with Westlink's WA6ITF, N6BHU said he'd go all
the way to the Supreme Court if necessary to keep his Amateur license.

ARRL Has Also Formally Intervened In The N6BHU Case, concerned that the Review Board
set an "unlawful and intolerable™ precedent in its decision that the language N6BHU had
used on the air was acceptable in the Amateur service.

ARTHUR GODFREY, K4LIB, PASSED AWAY MARCH 16 in a New York hospital from pneumonia. He
was one of the nation's best known Amateurs, having been a top rated broadcast entertainer
for many decades. Arthur, who was 79, narrated '"The Ham's Wide World" in 1969 and had
been co-narrator of 'The World of Amateur Radio" in 1979.

STANDARDS FOR RF RADIATION SHOULDN'T BE THE FCC'S PROVINCE, an all-industry group agreed
at a meeting with key Commission people March 16, but the FCC will have to fill a void
until the Environmental Protection Agency can complete its RF studies and take on the re-
sponsibility. That's still probably two years off, and until then the FCC is expected to
use the 10 mW/square centimeter 1982 ANST standard (with reductions at frequencies to which
the body is most susceptible) as meeting the requirement of the EPA. A major benefit will
be federal preemption of proliferating state and local RF exposure regulations.

KS5LFL's 2-METER OPERATION FROM THE SPACE SHUTTLE is now almost certain, following NASA's
OK of the proposal. The only approval still required is from the European Space Agency,
whose space lab will be the Shuttle's cargo for that late September launch.

A NEW 220-MHZ DX RECORD WAS SET MARCH 9 when KP4EOR worked LU7DJZ, a 3670 mile QSO.
KP4EOR used both SSB and CW for the record-breaking trans-equatorial-propagation contact,
while LU7DJZ used CW only. The previous 220 MHz record was 2540 miles between W6NLZ and
KH6UK, set back in June, 1959.

CABLE TV CHANNEL E WON'T BECOME A PROBLEM TO 2-METER users in some parts of Chicago.
Several of the successful bidders for the multi-area Chicago cable TV franchise, including
Continental Cablevision, voluntarily agreed as part of their proposals to give up service
on either channel E (2 meters) or K (220 MHz).

A $1000 FINE HAS BEEN LEVIED AGAINST A BURBANK (ILLINOIS) Amateur who recently erected
a new 34-foot tower. The Amateur, a minister and former missionary in Nigeria, was anxious
to resume contact with former colleagues. Court action on Burbank is still hanging fire.

8 May 1983



MORE FROM PRO-SEARCH™ ELECTRONICS

NOW THREE MODELS OF OUR
DIGITAL ANTENNA CONTROL

Your Choice Of Center, North Or South

GOOD

PSE-1A
The “CONTESTER'" provides the least expensive
DIGITAL CONTROL UNIT WITH COMPLETE COM-
PUTERIZED CONTROL, BUT WITH LESS
FEATURES, than the "DX'ER" and "DELUX".

This unit gives you the current position of your .

antenna digitally. It has 10 memories and com-
mand modes, plus single bullon operation. The
“CONTESTER' comes with a 7.0 amp continuous
duty motor surply.'

It is not capable of being modified lo talk or accep!
the compuler interface or remote interface.

It is completely shielded and made of the same
quality components as the other modeis.

The warranty on our unit is one year on materials
and labor, and ninely days on parts.

This unit is a very inexpensive way 10 have the best
ol both worlds. A real lime saver during contests.
Hands off operation will save many hours of hang-
ing on the rotor. Just a few dollars more than the
manual control box, but worlds apart in state-of-
the-art and operation. Price $229.95

BETTER

PSE-1. PSE-3
The "DX'ER" is the top of the line of the non-voice
synthesized units, and is for the ham who is in
need of more features on their controller. it has
“2" digital readouts, one to show the antenna's
current position, plus a storage readout which
holds a heading or digitally displays your last posi-
tion, This is valuable for switching between long
path or shorl path, or checking front o back, or
working between two different stations..a real
time saver and just a nice convenience.
The "DX'ER" also has "5" scan functions: 0-90,
90-180, 180-270, 270-360, and 0-360. This is a real
aid in looking for that dogleg opening or peaking a
weak signal.
It can be expanded to talk, and does have the hard-
:vare necessary to use with the computer inter-
ace.
It can be remotely keyed, where verbal confirma-
tion isn't required. Price $362.95

131
PSE-2, PSE-4

This is the ultimate in rotor controls. Nothing tops
this one.
It has all the features of the other models, plus it
talks...Yes, it talks.
The "DELUX" has a voice synthesizer which con-
firms your entries, plus tells you your heading as
you enter it and when your antenna arrives,
All commands are spoken, plus as your anlenna
turns you hear a 400HZ tone going in one direction
and a B0HZ tone in the other. This gives you

sitive verification of movement.

is unit, as the others, will combine with the
HAM IV, T2X, and HDR-300, giving you the best
antenna rotor combination you could ever want at
any price. Price $469.00

INTRODUCING THE ULTIMATE PACKAGE...FROM PRO-SEARCH™ NINE COMBINATIONS OF

OUR CONTROL UNIT AND THE TELEX/HYGAIN* ROTOR MOTORS...
FOR JUST A FEW DOLLARS MORE YOU CAN HAVE THE CONTROLLER OF THE FUTURE TODAY!

Package #1 PSE-1A

#1 The "Contester" Package..iry one of these
TELEX/HY-GAIN rotors with our PSE-1A/3A. A
system which is low in cost, high in performance.

HDR-300*

HAM IV* 4 T2x*

PSE-1A will save you lots of lime in your favorite
contests. No more hanging on the rolor
control..Gives you positive control with DIGITAL
readout plus 10 memaories, command positioning,
and single button manual movement.

Package Special

PSE-1A+HAM IV $369.95 .
PSE-1A +T2X 415.95
PSE-1A + HDR-300 544.95

*Printed with permission of TELEX/HYGAIN
Telex Communications, Inc,

, Package #2 PSE-1/PSE-3

The "DX'ER" Package..Couple this unit with a
rotor and you have the best non talking control we
make, Expandable, plus has 5 scan functions, 2
DIGITAL displays and RECILAST to check long
path or short path, Has all internal hardware lo
plug into our computer interface. Can be remotely
controlled from accessory jack.

Try this with any of the TELEX/HY-GAIN* Rotors!
This will give you the broadest of functions with a
mid-range price.

Package Special

PSE-1,3+ HAM IV $508.95
PSE-1,3+T2X 548.95
PSE-1,3 +HDR-300 677.95

Package #3 PSE-2/PSE-4

The “Delux" is the most sophisticated antenna
control unit ever made. With the “Delux” you have
all the functions ol our other units, plus it
talks...Yes it talks. Not only do you have your
headings digitally displayed, but is also said as
your antenna stops...All commands are spoken,
plus as your antenna turns you hear a 400Hz tone
in one direction and an BOHz in the other, giving
you positive varification of movement. This unit,
when combined with th& HAM IV, T2X or HDR-300
gives you the best buy anywhere at any price...

Package Special
PSE-2,4 +HAM IV $608.95

PSE-2,4 +T2X 655.00
PSE-2,4 + HDR-300 784.00

Controllers also available for other rotors,

Prices and specificalions subject to 9
ithout notice or oblig :

U.S. and Foreign Patents

Write or Call for our Catalog * Pro-Search Electronics Co. Sulte 305 10411 Clayton Rd, 5t, Louis, Mo, 63131 1-314-994-7872 (Missouri) 1.800.325-4016



MISSOURI
RADIO CENTER

1-800-821-7323

ICOM] IC-740 YAESU -NEW FT-77

@ xkenwoop TS-430S

« Extremely Compact = 3.5 to 30 MHZ
« 200 Watts * Inexpensive

«18t0 30 MHZ  « 200 Watts
« Super Receiver e Selectable IF/PBT
Tuning

ANTENNA SALE

HYGAIN TOWERS BUTTERNUT
HG37SS $ 649 HF6V $109
HG525S $ 919
HG54HD $1429
HG70HD $2339
HG50MTS $ 749

* Dual VFO's
* B Memories

» All Bands
« General Coverage
» 200 Watts

CUSHCRAFT
A-3
A-4
R-3
AV-5
214-FB
3219
40-2CD

HYGAIN
THSMK2S
TH7DXS
TH3MK3S
TH3JRS
TH2MKS
1BAVT/WS
18HTS
v2s

KLM
$299
$449
$ 69

KT34A
KT34XA
144-148LBA

LARSEN CALL AEA CALL
CALL “TOLL FREE" FOR ALL ANTENNAS & ACCESSORIES
CALL FOR HYGAIN TOWER PACKAGES.

2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118
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/ BUILD THIS SSB TRANSCEIVER FROM OUR MODULES

'—%G;? - Mﬁtg AFAT [ pr

—F

# NOT SUPPLIED

'/a.ﬂrp’a. <1
HOBBY KITS® J

EXPERIMENT — LEARN ELECTRONICS; BUILD AND DESIGN YOUR OWN AM, FM, CW,
OR SSB RECEIVERS, TRANSMITTERS AND ETC. WITH OUR MINI-LINEAR CIRCUIT KITS

All kits Come Complete With Etched and Drilled Circuit Boards and All Parts Needed To Function As Described
AFA-1 AUDIO AMP. 1M-380 1-2 Watts 4. 16 OHM Output $4.95 MBA-1 FREQ. MULT.
AFP-1 AUDIO PREAMP. Duai Audio Preamp — For Mike Elc $3.95 OSC-1 CRYSTAL OSC. 100KHZ — 20 MHZ Not Tune
BMD-1 BAL. MIX. LM 1496 Mixer — S B Modulator Tuned Output $9.95 0SC-2 CRYSTAL OSC, 0Ov 18-200 MHZ Tuned Output
DET-‘ AM DET Am Envelope Detector With AGC Output $3.95 OSC-S VAR'ABLE FREQ OSC Varactor Tuned 455KHT
DET-2 FM DET. LM 3065 FM Detector (455 KHZ or 4-11 $7.95 0OSC-4 VARIABLE FRFY OSC varacior Tuned 4-11 MHZ
DET-3 SSB DET. LM 1496 SS8 Detector (Needs OSC- 1 or SC-4) $9.95 PSV-1 POWER SUPPLY 1w 723 win Pass Transisic
IFA-1 IF AMP, Ca 3028 30 DB Gain. Optional AGC (455 KHZ or 8- 11 miz) - $6.95 PLL-2 TONE DETECTOR LMs67 PLL Tone Detector
FLS-9 SSB FILTER 9MHZ/2 1 KHZ BW with USB XAL to1 0SC- 1 $49.95 RF/MIX-1 RF-AMP/MIXER Ca 3028 — Tunea RF AMP/Mixer 1-100 MHZ

$5.95
$3.95
$4.95
$5.95
$5.95
$7.95
$5.95
$7.95
$7.95

Tuned Output Butier-Mull - Amphfer To 250 MHZ

d

MHZ)

f, 3 amps max

250 MHZ

IFA-2 |IF AMP, CA 3028 30 DB Gairt 1- 100 MHZ Optional AGC RF/MIX-2 RF-AMP/MIXER 3n204 Tuned RF AM/Muaer |

$6.95

SEND $2.00 FOR FULL CATALOG
WITH CIRCUIT DIAGRAMS AND
TYPICAL RECEIVER AND

TRANSMITTER HOOK-UPS

10 May 1983

MANY OTHER MODULES AVAILABLE
ADD 2% SHIPPING & HANDLING
MORNING DISTRIBUTING CO.

P.O. BOX 717, HIALEAH, FLA. 33011

COMPLETE SET OF MODULES TOBUILD A
1-WATT SSB/CW MONO-BAND TRANSCEIVER
LESS CASE. CONTROLS, PWR SUPPLY

12 VDC). SPK AND MIKE

$149.95 (Specity Band)

Tell 'em you saw it in HAM RADIO!



CHAMPAGNE RTTY/CW
on a B er Budget

S

CP-1 Computer Patch™ Interface

The AEA Model CP-1 Computer Patch™ interface will let you discover the fastest growing
segment of Amateur Radio: computerized RTTY and CW operation.

When used with the appropriate software package (see your dealer), the CP-1 will patch
most of the popular personal computers to your transceiver for a complete full-feature
RTTY/CW station. No computer programming skills are necessary. The CP-1 was
designed with the RTTY neophyte in mind, but its sophisticated circuitry and features will
appeal to the most experienced RTTY operator.

The CP-1 offers variable shift capability in addition to fixed 170 Hz dual channel filtering.
Auto threshold plus pre and post limiter filters allow for good copy under fading and weak
signal conditions.

Transmitter AFSK tones are generated by a clean, stable function generator. Plus (+) and
minus (=) output jacks are also provided for CW keying of your transmitter. An optlonal
low cost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied
by a 117 VAC wall adaptor included with the CP-1.

Computer Patch ™ intriace

e - ST
. L] |
0 DS )

FREE PHONE 800-854-6046

ANAHEIM, CA 92801 BURLINGAME, CA 94010 OAKLAND, CA 94609

2620 W. La Paima 999 Howard Ave., (415) 342-5757 2811 Telegraph Ave., (415) 451-5757
(714) 761-3033 (213) 860-2040

Between Disneyland & Knott's Berry Farm

SAN DIEGO, CA 92123 VAN NUYS, CA 91401
‘@} 5375 Kearny Villa Road, (619) 560-4900 6265 Sepulveda Blvd., (213) 988-2212
- J Hwy. 163 & Clairemont Mesa Bivd San Diego Fwy. at Victory Blvd

Prices and specifications subject to change without notice or obligation.

5 miles south on 101 from S.F. Airport Hwy. 24 Downtown. Lelt 27th off-ramp

145
More Details? CHECK — OFF Page 132 May 1983 11



PROLAAITIITNEL
FOR HAITIS

YAESU FT-102

high performance

HF transceiver

Top of the line from Yaesu at reasonable
cost! Covers 160-10 meters including
the new WARC bands. Six-digit digital
readout, variable bandwidth plus IF shift,
variable noise blanker and separate ALC
meter with peak hold switch. Built-in
speech processor. Built-in power supply
for 100, 117, 200 or 234V AC @ 50/60

889.00

List Price 1149.00 ltem No. YAEFT102
Add B.96 shipping & handling

COMMODORE 64

home computer

Commodore's latest home computer
now features 64K of RAM at unheard
of low cost! Use it for home
calculations and budget management,
playing TV games or add Kantronic's
new Hamtext for outstanding RTTY/ [
ASCII/CW operations. Features built-in
BASIC language, full size typewriter
keyboard and 16 color, high resolution |
graphics capability. Compatible with |
VIC-20 accessories. /

395.00

List Price 595.00 Item No. COMC&4
Add 3.50 shipping & handling

k20 Z\ D\ ) O\ B, B\ £\ 8, O, 13, 8,
G’W‘ B, ﬂ. B\ ﬂ‘ Ifl. ﬂ\ I'.!' II| Il|

CLIPPERTON QRO7 KENWOOD TR-8400 UHF
full power linear HF amplifier mobile FM transceiver

Value packed, this hefty amplifier offers the best watts-per- The TR-8400 offers excellent UHF performance with max-
dollar buy in amateur radio! Covers 160 through 15 meters imum convenience. It covers 440.000-449.975 MHz and
and most MARS frequencies adjacent to the ham bands. features two VFQ's, synthesized tuning and LED frequency
Features 2000 watts PEP input on SSB, adjustable ALC and display. You can scan up or down with the supplied hand mic
hi/low power switching. Bypass switch also included. Built-in and store up to 5 of your favorite frequencies in memory. A
power supply with forced air cooling. Works on 117V or bonus for TR-7730 owners: the TR-8400 uses the same size
234V, AC. Uses four 572B triodes (packed separately) mounting bracket. RF power: 10 watts. Requires 13.8V DC.

5 9 9 oo List Price 799.00 Item No. DENGRO7 3 49 oo List Price 499.00 Item No. KENTR8400
[ ] Add 9.94 shipping & handling [ ] Add 2.14 shipping & handling

Long’s Electronics =7 i¢s

MAIL ORDERS P.O. BOX 11347 BIRMINGHAM, AL 35202 ® STREET ADDRESS: 3131 4TH AVENUE SOUTH BIRMINGHAM, AL 35233
12 May 1983 Tell ‘em you saw it in HAM RADIO!




“‘Build a Personal Earth M
Station for Worldwide 1 PERSON

y | s (13
Satellite TV Reception’’ "IRTH STATION : : The Worldof =~
At last! A complete guide tc || EA :phl.ﬂ“'mf‘ Satellite Television
satellite TV including how tc FOR W Eﬂ' Everything you'll need to know
build a system from scratch \‘;TELMT about satellite TV, including
You'll find that you can literal e selection, installation and trou-
ly “tune in the world™ for les¢ f ‘ ble shooting. Covers what's up
than you thought. Selecting there to see and how to find it
the right ready-made systen The book's simple, down home
is also covered as well as in approach, along with maps,
stallation and dish alignment = charts and satellite “‘footprints”
Well organized, this bool makes this a valuable
takes you from the fundamen reference guide for the ac-
complished video enthusiast as

tals of TV broadcasting to sat Z
‘f’é ) well as newcomers

ellite broadcast systems.

List Price BOOTAB1409 1 =' Iltem No. BOOSATWORLD
9 -9 5 Add 1.36 shipping & handlin 8 - 9 5 Add 1.36 shipping & handlin,
9 9

G 1- 800° 633 3410

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
More Details? CHECK — OFF Page 132 161 May 1983 13




At last! The answer to
operating freedom!
The Palomar Engineers
SWR & Power Meter

10=

- 200
23] —125
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SWi POWER
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Palomar

2000 B

u 200

20

Engineers e

» Automatically computes
SWR.

« Easy to read light bar
display.
* Expanded SWR scale.

* Power ranges 20/200/2000
watts.

* Frequency range 1-30

MHz.

Automatic. No “set” or "sensitivi-
ty" control. Computer sets full scale
so SWR reading is always right. Com-
plete hands-off operation.

Light bar display. Gives instant
response S0 you can see SSB power
peaks. Much faster than old-fashioned
meters

Easy to read. No more squinting at
old-fashioned cross pointer meters.
You can read the bright red SWR and
power light bars clear across the
room!

Model M-827 Automatic SWR &
Power Meter only $119.95 in the
U.S. and Canada. Add $3 shipping/
handling. California residents add
sales tax.

o e
VA
=
ORDER YOURS NOW!
Send for FREE catalog describing
the SWR & Power Meter and our
complete line of Noise Bridges, Pre-
amplifiers, Toroids, Baluns, Tuners,

VLF Converters, Loop Antennas and
Keyers.

Palomar
Engineers

1924-F West Mission Rd.
Escondido, CA 92025
Phone: (619) 747-3343
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K Review

ham radio magazine takes pleasure
in providing the following reviews of
books pertinent to Amateur Radio.

rf circuit design

The first word that comes to mind
in reviewing the book rf circuit design
by Chris Bowick, WB4UHY, is practi-
cal. The author has accomplished in
this book what many more-expensive
volumes have not been able to — he
has provided in one 176-page volume
a useful collection of material on rf
techniques.

Most rf designers will probably
agree that their knowledge took years
to acquire and sometimes required
access to many different volumes to
understand even a single concept.
Chris gets right into the essential as-
pects of each subject, using clearly
defined terms, charts, and examples.
An elementary example of this is seen
on the first page of chapter one,
Components. A chart on wire sizes
shows how one can quickly deter-
mine unknown wire diameters if it's
remembered that No. 50 AWG is 1
mil and doubles for each six wire
sizes. No. 44 AWG hasa 2 x 1, or 2
mil, diameter.

This book, useful to hams who are
interested in designing their own
equipment, provides numerous ex-
amples for guidance each step of the
way. There are seven chapters, la-
belled: Components, Resonant Cir-
cuits, Filter Design, Impedance
Matching, The Transistor at Radio
Frequencies, Small Signal RF Ampli-
fier Design, and RF Power Amplifiers.

There are also three additional sec-
tions: Appendix A, use of complex
numbers, recommended for those

who are not familiar with complex
number arithmetic; Appendix B,
noise calculations, a systems ap-
proach to low-noise design; and Ap-
pendix C, bibliography of technical
papers and books related to rf circuit
design. These additional sections
complement this already useful book
with material that enables the inter-
ested reader to continue his research.

Published by Howard W. Sams,
this book is available soft cover (82
% 11) from Ham Radio’'s Bookstore,
Greenville, New Hampshire 03048,
for $21.95 plus $1.00 shipping and
handling.

directional antenna patterns

To this reviewer's knowledge,
there is not another book around like
Directional Antenna Patterns by Carl
E. Smith, president of the Cleveland
Institute of Radio Electronics. It pro-
vides under one cover a collection of
15,160 directional antenna patterns,
and has become the bible for a-m
broadcast antenna design engineers.
With the current increase in interest
in phased vertical arrays the Radio
Amateur will find this material perti-
nent in several ways.

Part one contains the theory be-
hind the determination of the size and
shape of directional-antenna pat-
terns, starting with the standard ref-
erence antennas (uniform hemispher-
ical radiator, vertical current element,
quarter-wave verticals) and develop-
ing into the generalized equation for a
directional n-antenna array.

Part two, entitled "Systemization
of Two Tower Patterns,” provides
568 patterns available from a two-ele-
ment array, examined at electrical
and phase separation steps of 15 de-



grees and 45 degrees. It is worthwhile
pointing out that commonly used 90
degree space/90 degree phase, that
is, quarter-wave separated, quarter
wave-phase difference verticals are
just one of the 568 cases considered.
Amateurs who don’t have the space
to separate their verticals by a quar-
ter-wave can still obtain a cardioid
switchable pattern by choosing a dif
ferent set of parameters.

Part three, Systemization of Three
Tower Patterns, furnishes 14,592
field plots with 45 degree increment
ed spacings out to one wavelength
for both antenna 2 and antenna 3.
The guide to all these different pat
terns is provided by a systemization
placement chart illustrated on each
page of 64 patterns.

Directional Antenna Patterns is
available hard bound (8% 11) by
Carl E. Smith for $22.00, postpaid.
Contact Smith Electronics, Inc., 8200
Snowville Road, Cleveland, Ohio
44141

radio communications
receivers

Radio Communications Receivers
by Cornell Drentea is a new 280-page
paperback book available from TAB
Books, Inc. The book is billed as a
comprehensive guide to radio receiv-
er design and’ technology, and in-
cludes the history of radio technology
as it has affected receiver design over
the years.

Mr. Drentea attacks the subject of
radio receivers systematically, intro-
ducing each aspect of a receiver, the
design theory, and construction. He
also presents an explanation and al-
ternative routes for reaching the
same result. State-of-the-art technol-
ogy is traced from its more primitive
beginnings, and future design trends
are introduced.

The book is a blend of theory and
application, and is meant as a refer-
ence for the design and construction
of receivers. Design considerations
for modern receivers are thoroughly

covered, and include the use of com:-
puters. The book should prove to be
a handy tool to have in your library.
Radio Communications Receivers
is available from Ham Radio’s Book-
store, Greenville, NH 03048 for $13.95
plus $1.00 shipping and handling.

digital PLL frequency synthe-
sizers — theory and design

Dr. Ulrich Rohde, a name familiar
to many of us, has borrowed from his
years of knowledge and experience
with synthesizers and produced
under one cover a collection of data
on this complex yet increasingly im
portant subject: Digital PLL Frequen-
cy Synthesizers Theory And De
sign. As stated by Dr. Rohde, the ob-
jective of the book is ""to provide as
much practical circuit information as
possible while presenting only the
necessary mathematical background
and formulas.”"

This is accomplished in six chap-
ters starting with Loop Fundamen-
tals. Here he introduces the basic
linear and digital loops with formula-
tion provided for type 1 and type 2
first through third order loops. As an
example, in the discussion of a type
2, third-order loop, the transfer func
tion is defined along with its applica-
tion to the suppression of fm noise in
aVCO.

Chapter 2, Noise and Spurious Re
sponse of Loops, considers an ex-
tremely pertinent and limiting factor
in any system that uses a synthesizer

sideband noise. The noise sources
indicated are leakage from the refer-
ence device in phase-locked loops,
incomplete suppression of the un-
wanted component of the mixer out-
put, and inherent noise from the os-
cillator.

Chapter 3 deals with special loops,
that are basically one-loop synthe-
sizers. Techniques are discussed that
simultaneously solve the two major
requirements of loop operation: reso-
lution and speed. This leads us to a
more sophisticated development

FOR
10-15-20 METERS

VERTICAL
OMNI-GAIN

HALFWAVE
END FED

NO RADIALS

NO REFLECTED
POWER

BROADBAND

FIXED OR
PORTABLE

REMOTE TUNING
2 KW PEP
UPS SHIPPABLE

R3 may be the perfect
antenna for condominiums,
apartments, small lots or any
limited space situation. It is a
great antenna tor hams who
are concerned about neat
appearance and maximum
performance

R3's self supporting radiator
is only 21ft-6.4m high x 11
304m wide at the base
Assembly is quick and casy
for portable, marine, field dav,
[).\\I']‘l'klitiﬂﬂ‘-, or fixed
installations, It is complete
with remote tuner

AVAILABLE THROUGH
DEALERS WORLDWIDI

CORPORATION

THE ANTENNA COMPANY
P.O. Box 44680

Manchester, NH O3108 USA
TELEX 953050

128

May 1983 15



 HAVE RTTY—WILL TRAVEL)

H'"'"Hnn._ :
ey TTTwwe -
-

Yes, now you can take it with you! The new HAL
CWR-6850 Telereader is the smallest RTTY and CW
terminal available, complete with CRT display screen.
Stay active with your RTTY and CW friends even
while traveling. Some of the outstanding features of
the CWR-6850 are:

® Send and receive ASCII, Baudot, and Morse code

® RTTY and Morse demodulators are built-in

® RTTY speeds of 45, 50, 57, 74, 110, and 300 baud

® High or Low RTTY tones

® Send and receive CW at 3 to 40 wpm

® Built-in 5 inch green CRT display

® Four page video screen display

® Six programmable HERE IS messages

® Pretype up to 15 lines of text

® External keyboard included

® Runs on +12 VDC @ 1.7 Amperes

® Small size (12.75" x 5" x 11.5")

Write or call for more details. See the CWR-6850 at

your favorite HAL dealer.
y HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217-367-7373
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short circuits
Bobtail curtain
The March, 1983, article by Woody
Smith, “‘Bobtail Curtain Follow-Up,”
indicates that the half-power beam-
width of the Bobtail is 50 degrees.
However, using a Sharp PC1500 and
assuming a 1:2:1 current ratio, that
calculates out to approximately 700
degrees. Note that only half the azi-
muth p|01 is shown in fig. 1: this sym- Ed. note: Woody says he took only half of th.o
3-dB beamwidth numbers for both the Bobtail

metrical field pattern has a mirror and half-square. The half-power beamwidths
image to its left. are 100 degrees and 120 degrees, respectively
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known as the fractional N phase-
locked loop.

The Radio Amateur or experimen-
ter will probably find Chapter 4 most
useful. Here the loop components
consisting of oscillator, reference
standard, mixer, phase/frequency
comparator, wideband amplifiers,
programmable dividers and loop fil-
ters are clearly defined and designs
provided. Numerous actual circuits
are illustrated complete with compo-
nent values.

With the first four chapters provid-
ing a comprehensive understanding
of loops, chapter five introduces the
multiloop synthesizer that uses a
combination of fractional division N
synthesizer, sequential phase shifter
and digital frequency synthesis tech-
niques. The Rohde and Schwarz
EKO70 10 kHz to 29.99 MHz short-
wave receiver incorporates several
multiloop synthesizers and provides a
working example of this modern loop
concept.

Chapter six finishes this discussion
on digital PLL frequency synthesizers
with three practical circuits: a) A sin-
gle-loop, 1-kHz reference synthesizer
operating from 41 to 71 MHz, used in
a simple shortwave receiver; b) A
fast, single-loop 25-kHz synthesizer
operating from 41 to 71 MHz; and c)
A low sideband noise multi-loop syn-
thesizer covering 75 to 1056 MHz in
100-Hz increments.

The appendix includes a mathe-
matical review including a very useful
table relating real-time functions with
their LaPlace transforms. As indi-
cated at the beginning of this review,
Dr. Rohde has generated a 494-page
compilation on the current state-of-
the-art in digital PLL frequency syn-
thesizers that is useful to the engineer
or anyone else who needs a detailed
working knowledge of these tech-
niques.

This book, published by Prentice-
Hall, is available in hard cover from
Ham Radio’s Bookstore, Greenville,
NH 03048, for $60.00 plus $2.00 ship-
ping and handling.

ham radio
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STILL SETTING THE PACE

=T

Look to Mosley’s TA and CL series of tri-banders for out-
standing performance on 10, 15 and 20 meters. Mosley’s
trap design provides resonant frequency stability under all _,71<\
weather conditions. Easily handles full KW. Stainless steel
hardware as on all Mosley antennas. Heavy aluminum
construction.

For those with limited space and/or budget who want tri-
band performance look to Mosley for rotating dipoles, wire
dipoles and verticals. All are rated for full legal power. I

See your dealer or write factory for catalog of complete
Mosley line.
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vertical phased arrays:
part one

Rotatable arrays
for the low bands

Forrest Gehrke, KZBT, with two hundred and fifty-two countries
worked on 75 meters, has, over the years, followed a natural pro-
gression from the use of simple antennas on the low bands to his
present 4-square array. This first installment in a multipart series will
help dispel some of the myths associated with phased array design.
Though many of the statements might at first glance appear obvi-
ous, | cannot stress enough the importance of carefully reading this
introduction. As Forrest aptly states, a phased array design is not
black magic. Achieving outstanding performance just requires a
clear understanding of the mechanisms involved. Ed.

Many DXers get on the low bands, if they do at all,
to fulfill an award requirement. A low inverted-V or
dipole is pitched up, the necessary QSLs collected,
and then it's back to the HF bands. But some get
hooked and stay. They relearn what the radio pio-
neers discovered: The low bands are a highly predict-
able and reliable means of long-distance communica-
tions, and, in low sunspot periods such as we are
now entering, they’'re the only after-sunset DX game
in town. Sorely missing is directional ability, such as
even a modest tribander can provide in the HF
bands.
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Even if it were practical to rotate that low in-
verted-V or dipole, it would remain a sad fact that
most of the signal is radiated at very high angles with
virtually no azimuthal directivity. The result is that
the impression easily might be gained that the low
bands are good for 500 to 1000 mile contacts but no
real DX — that is, until the newcomer happens to
eavesdrop on one side of a rea! DX contact. Then he
is amazed to hear a Qb report given, and at the turn-
over hear nothing except noise. The old adage ““You
can’t work ‘'em if you can’t hear ‘'em’’ is particularly
apt on the low bands, where atmospheric static as
well as manmade noise is very high.

restricting noise pickup

How js it possible to get a low radiation angle and
still beat the noise problem? Perhaps this question
seems a contradiction because, as the radiation
angle is lowered, the paths over which the antenna
receives major noise sources are lengthened,
whether the noise is manmade or natural. We may
not be able to restrict noise pickup in the paths of in-
terest, but we can at least reduce it from undesired
paths with a directional array. On the low bands at-
mospheric noise is very often quite markedly direc-
tional, and it is not unusual to find noise levels differ-
ing by 30 dB or more between various quadrants of
the horizon. Experience shows that high F/B ratio,
that is, superior rejection of signals from undesired
directions, has far more importance than gain on the
low bands for this reason.

It is well known that for reliable DX work a horizon-
tally polarized antenna array had best be one-half to

By Forrest Gehrke, K2BT, 75 Crestview,
Mountain Lakes, New Jersey 07046



two wavelengths above the ground for optimum
radiation angle. At 20 meters and shorter this is not
too difficult, nor is rotating the antenna, but for 80 or
160 meters such heights become impractical — and
rotation is virtually impossible.

One obvious alternative is a vertical antenna with
electronic directional control. If such an antenna is
combined with a good ground plane, one can get
radiation angles as low as those possible with a hori-
zontal antenna two wavelengths above ground. Bu:
doesn’t a vertical “‘radiate equally poorly in all direc-
tions’’? And isn’t it said to be noisy? After all, every-
one knows that, for some mysterious reason, man-
made noise sources are supposed to radiate with ver-
tical polarization. That a vertical’s very low radiation
angle may have something to do with this is seldom
considered.

Widespread misinformation on the vertical anten-
na in Amateur publications is a serious problem. Re-
cently | researched respected Amateur publications
printed since 1970, iooking for articles on the vertical
that contained definitive technical data. | found only
two, one quoting the typical dissimilar and reactive
driving impedances of the elements of a two-vertical
array,’ and the other calling attention to the need for
maintaining unity current ratio despite this dissimila-
rity.2 No quantitative data was available for arrays
with more than two elements. A few writers included
qualitative comments on the vertical array, indicating
awareness of the complexity of the matching situa-
tion, but most did not. Perhaps this is because, un-
like many horizontal arrays, vertical arrays are often
designed with all elements driven, thus making the
job of satisfying drive current and phase conditions
more complicated.

mutual coupling

At this point it may be useful to review the gain
mechanism of a Yagi.® The Yagi creates gain in the
favored direction as a result of the driving currents
and phase currents induced in the parasitic elements
by means of mutual coupling between the driven and
parasitic elements. With appropriate spacings and
lengths chosen for the design frequency, current and
phase are caused to exist in each element such that
the signal is reinforced in the forward direction and
partially cancelled in the other directions. The single
driven element will present a significantly lower im-
pedance than it would as a lone dipole, because of
the loads coupled to it from the parasitic elements. If
a low VSWR is not a goal, this element may be
driven directly without affecting the gain pattern of
the array. The presence or lack of an impedance
transformer (such as a Gamma match) has nothing
to do with the gain pattern — only with the match to
the feedline. A comparison of the current and phase
at the midpoint of each element with respect to the

driven element, shows that the current magnitude
ratio is below unity (about 0.2 to 0.5.), generally ris-
ing or falling in each succeeding parasitic element.
The phase angle will lead in the reflector (because
this element is longer than a half-wavelength); it will
lag at the directors (because they are shorter than a
half-wavelength), the angle lagging more in each di-
rector as we move toward the front of the array. The
interaction is quite complex, since there is mutual
coupling among the parasitic elements as well as
with the driven element. Nevertheless, it is this phe-
nomenon of mutual coupling that permits us to pro-
duce directionality in multi-element arrays.

While it's true that driving each element provides
an additional controllable variable, this does not
mean that no other drive source is acting on the ele-
ments. The same mutual coupling that occurs in the
Yagi is present here and must be taken into account
as part of the total drive to each element. To illus-
trate, suppose you want to drive an element of an
array with 1 ampere at 90 degrees lagging angle.
Assume that, at the same termination impedance of
this element, mutual coupling from other elements is
inducing 0.8 ampere at 90 degrees lagging. An addi-
tional drive current of only 0.2 ampere at 90 degrees
lag would be all that's needed. In practice, of course,
mutual coupling and this additional drive from the
feed network may not add arithmetically. Phase
angles probably will be different, resuiting in vectorial
addition. There’s another real life complication: The
added drive changes the mutually coupled drive! In
fact, changing anything at all changes all the other
variables because the mutually coupled elements and
feed network are all part of one coupled system. This
is why the element driven impedances are referred to
as driving-point impedances; they exist only while
connected to the feed network. We cannot discon-
nect any element and verify its value with an impe-
dance bridge.

The assumption that mutual coupling doesn’t
occur (or isn't important) is a mistake found in many
articles on phased arrays, vertical or horizontal, in the
Amateur publications. This error is almost invariably
compounded by a second and more erroneous one:
Electrical length of the delay line is equated to cur-
rent delay in all circumstances, (for example, a quar-
ter-wavelength line is assumed to produce a 90-de-
gree delay regardless of its termination). But equat-
ing electrical length to current delay holds true only
under certain conditions:*

1. For any length if terminated by a pure resistance
equal to the characteristic impedance of the line.

*Except when specifically noted, only the lossless cases will be considered.
At low-band frequencies, losses normally are negligible. Calculations in-
cluding them add greatly to complexity while resulting in insignificant
benefit.
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2. For an odd number of quarter-wavelengths if ter-
minated by a pure resistance of any value.

3. For any number of half-wavelengths regardless of
termination impedance.

4. In some special cases (normally of no concern in
these applications).t

Disregarding mutual coupling leads to inaccurate
results, particularly as regards front-to-back ratio.
The designer who makes this error is also typically
led to some or all of the following subsidiary assump-
tions:

1. That the driven impedances of each element
always are equal.

2. That if the elements are resonant, the driven impe-
dance of each element is resistive.

3. That if array feedlines are quarter-wavelength, a 90
degree phase change in current is produced in each
line.

4. That if the array requires equal current drive, driv-
ing each element with equal power will always satisfy
the requirement.

§. That a current phase angle displacement of 30
degrees between array elements will occur by inser-
tion of a quarter-wavelength line in the feedline of
one of the elements.

Every one of these assumptions is wrong, be-
cause the premise on which they are based is not
true.

Some writers suggest that great liberties may be
taken with element feedline lengths. Without consid-
ering the effects upon phasing, they would use ele-
ment feedlines of any length as long as they were
equal. Except in very specific circumstances {when
all driving impedances are equal), there is no way to
justify taking these liberties with most multi-element
array configurations. ’

array impedances and

power distribution

It may be illuminating to examine a typical set of
dynamic driven impedances for the quarter-wave res-
onant elements of a 4-square vertical phased array

tSpecial cases are mentioned for completeness. The situations governing
them are not ordinarily encountered in phased-array feed network applica-
tions. These cases arise when the real and reactive components of a termi-
nation have a particular relationship with the characteristic impedance, Zy,
of the line and its electrical length. For example, an eighth-wavelength line
will have a current delay of 45 degrees with terminated by an impedance
whose arithmetic sum of the real and reactive components equals Zg. A
three-eighths wavelength line, under the same impedance relationships,
will exhibit 135 degrees phase delay between input voltage and output cur-
rent. These are two special cases which | explored; there may be more. | am
indebted to WT7EL for bringing the possibility of such unusual cases to my
attention.
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(fed with equal-magnitude currents of the proper
phases to produce the main lobe along a diagonal).
This will demonstrate the profound effects of mutual
coupling.

element 1 2,=79-j78
element 2or 3 Z,=23=2367- 127
element 4 Z,=59.2 +j42.6

The first impedance is the reference, or zero-
degree phased element; the next is the impedance of
each of the two —90 degree phased middle ele-
ments; the last is the — 180 degree phased element.
That these impedances are quite dissimilar and reac-
tive is obvious. Since drive power is a linear function
of the rea/ component of these impedances (being
fed with currents of equal magnitude), it is clear that
power division among these elements is far from
equal. Assuming 1-ampere drive to each element,
the drive power supplied to each is:

element 1 7.9 watts

element 2 35.7 watts
element 3 35.7 watts
element 4 59.2 watts

which, on a percentage basis, is 5.7 percent, 25.8
percent, 25.8 percent, and 42.7 percent, respective-
ly. Thus a feed network aimed at supplying equal
power to this array, such as a Wilkenson .power di-
vider, will be at cross purposes with the requirement.
(Incidentally, a Wilkenson divider will not supply
equal power to unequal terminations.) Also, since
the 90-degree phased elements are not resistive, sim-
ply inserting a quarter-wavelength of delay line in
their feeders won't do. Clearly, only a feed system
designed for the array elements’ driving-point impe-
dances will carry out this unequal power division
while producing the proper element phase displace-
ments.

It is possible to devise a feed network which per-
forms these functions while aiso matching the array
to the transmitter feedline. Doing so is not even un-
duly complex, but calculating the driven impedances
does require a knowledge of the self and mutual im-
pedances of the elements. Methods for doing this
will be detailed in a future article. The greatest bene-
fit of a good match in multi-element arrays is the
warning it provides when loss of continuity to an ele-
ment occurs because of faulty switching relays or the
like.

30to 40 dB F/B are achievable

My interest in low-band DX began just as described
in the beginning of this article. [ started with a dipole
30 feet high, then progressed to a vertical, and then
to in-line arrays of two and three verticals. With
some cut-and-try, the arrays were made to work
quite well,

Then came the articles by W1CF on the 4-square



array* which inspired me, as they have many others,
to duplicate his pathfinding work in building pattern
controlled low-band arrays. For me at least, having
achieved excelient F/B with simpler arrays (but with-
out bothering to find out precisely why), the F/B
results were disappointing. Cut-and-try led nowhere,
this array’s having too many variables for such biind
stabs, and so | had to go back to basics for a more
fundamental understanding. Thanks to the advice,
encouragement, ideas, and boundless resource of
mathematical tools contributed by my friend
WB6SXV, as well as many information exchanges
with W7EL and W2PV?® | believe | now know how the
4-square should work.

Achieving theoretical F/B in practice ultimately be-
comes an exercise in achieving electrical symmetry
of the array. This is not easy, but efforts continue to
reach that goal. Fortunately, like Yagis, these arrays
want to work. Less than optimum drive conditions
for forward gain find them as tolerant as Yagis, but
also as intolerant for high front-to-back ratio. Despite
large departures from design drive currents and delay
angles, forward gain is not affected much. But seem-
ingly insignificant differences in drive currents or
delay angles drastically reduce the maximum F/B ca-
pabilities. A 10 percent change in drive current of one
element in a 4-square can bring the array from a really
excellent 30 to 40 dB F/B down to an average 15 to
20 dB. Another way of looking at this is that excellent
F/B ratios hold over a small frequency range, while
gain holds over a relatively much larger range, as
W2PV showed for the Yagi.?

Although the principles for correctly feeding a mul-
tiple driven element array have been known since the
1930s,57 their primary application has been by the
long-wave a-m broadcast industry, and relatively lit-
tle has been published in Amateur Radio literature.
Perhaps editors may have felt the subject too com-
plex, or that it lacked broad reader interest. Another
possible reason is that few modern antenna texts dis-
cuss feed methods for such arrays. Typically, many
field plots are shown, but means for achieving them
are left to the reader.

areas to be addressed

It is the purpose of this series of articles to attempt
to fill this gap. Over the next few months | shall try to
address the following considerations:

1. Theoretical Array Design
Element spacing
Drive requirements — magnitude and phase
Field plotting — how to caiculate

. Self and Mutual Impedance
Measurements and calculations
Ground planes
Element driven impedances

HI. Drive Network Design
Four-terminal network matrices
Piand T coax equivalents
Directional switching
Adjustment and measurement

Topics of this nature cannot be adequately dis-
cussed without presenting voltages, currents, and
impedances in complex algebraic form, suchas R +
jX for impedance. Those readers who understand
them will have no difficuity in following the presenta-
tion; for those who do not, | am assuming that they
have a good enough general understanding of the
concepts {of resistance and reactance) to be able to
understand the implications of the conclusions |
present,

in general, | shall try to address myself to general
solutions, without restriction to specific designs.
Where particular designs are examined, these will be
by way of illustration, not for the sake of presenting
any one proposal. Rather, it is my hope that readers
will find their own solutions to their particular prob-
lems within the space they have available. There is
nothing writ in stone, for example, which requires
the elements of an array to be resonant, to be spaced
at 1/4 wavelength, to be phased in multiples of 90
degrees, or to have radials measured to some exact
length. Neither do all arrays operate best with equal
current magnitude to all elements. A few hours of
mathematical experimentation will allow you to run
through more designs than you could ever hope to
build.

Building vertical phased arrays is not a black art;
with accurate measurements of self and mutual im-
pedances and with reasonably good electrical sym-
metry, theoretical design goals can be closely
approximated in practice. Most of the explanation for
the large gap between theory and practice which so
many builders encounter lies in the many invalid
assumptions discussed earlier.
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Two crossed dipoles
of different lengths

cover the entire

80-meter band

stagger-tuned dipoles
increase bandwidth

A broadband antenna can be constructed by
using a pair of stagger-tuned dipoles, either horizon-
tal or inverted Vs, mounted at right angles to each
other and connected in parallel. (See fig. 1.) A single
50-ohm coaxial cable is used for the transmission
line. The dipoles are of different lengths, with the
longer tuned to a frequency near the lower edge of
the band and the shorter to a frequency near the
upper edge of the band. Because the dipoles are at
right angles, no cancellation or nulls occur in the
combined radiated field. Near mid-band, the antenna
is omni-directional.

The purpose of this article is to derive the basic
equations which apply to the standing wave ratio
curve for this antenna. These equations are then
used to determine the fundamental relationship be-
tween the bandwidth and the SWR.

80-meter measurements

The entire 80-meter band is described by a W-
shaped SWR curve with a maximum of about 2 (both
at the middle and at the band edges). The measured
curve of an experimental model is shown in fig. 2.

The 80-meter band, having the greatest percent-
age bandwidth of all the Amateur bands, is covered
by the stagger-tuned antenna without exceeding an
SWR of 2. As used here, the term percent bandwidth
of a circuit is defined as the bandwidth divided by the
mid-band frequency, multiplied by 100.2 The four
Amateur bands considered here, 160, 80, 40, and 10
meters, have bandwidths of 10.5, 13.3, 4.2, and 5.9
percent respectively.

dipole impedance

The stagger-tuned antenna impedance is deter-
mined by the impedances of the parallel dipoles. An
equivalent schematic for a single center-fed dipole,
near its series resonant frequency, is shown in fig. 3.
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DIPOLE |
TUNED TO F; (F; < Fp)

DIPOLE 2
TUNED TO Fp (Fp > Fpp)
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fig. 1. Top view of broadband stagger-tuned, crossed-

dipole antenna.
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fig. 2. Measured SWR of broadband 80-meter stagger-
tuned antenna using inverted Vs.
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By Mason A. Logan, K4MT, 1607 Monmouth
Drive, Sun City Center, Fiorida 33570
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fig. 3. Dipole equivalent circuit and representative
series resonant impedance.

The equation for the impedance of a dipole given in
this figure curvature has been derived by fitting to
dipole impedance curves.?

It is convenient to use normalized impedances, ob-
tained by dividing by 50 ohms, a commonly used co-
axial cable characteristic resistance (Rg). At reso-
nance, the normalized radiation resistance of a dipole
is 66/50, or 1.32,* numerically equal to its SWR.

For comparison, note that the calculated band-
width of a horizontal dipole is 7.1 percent at an SWR
extreme of 3.0:1. The reactance part of the dipole im-
pedance is about equal to the resistance and the
phase angle is approximately 45 degrees. This 7.1-
percent bandwidth for a dipole is the basic building
block of the stagger-tuned antenna.

impedance of parallel
stagger-tuned dipoles

Fig. 4 shows the equivalent circuit for the parallel
dipoles, with impedance Z; tuned to the lower fre-
quency F4, and Z5 tuned to the upper frequency Fj.
With Fy and F; fixed, the equation in fig. 3 first is
used for each dipole in turn, to determine the two
dipole impedances. From these, and at each frequen-
cy, the usual parallel impedance equation of fig. 4
then gives the stagger-tuned antenna impedance. Fi-
nally, the SWR over the entire band is calculated.

For frequencies between the two dipole reso-
nances, the lower F4 and the higher F3, an interesting
and useful effect exists, which leads to wideband
operation. Between Fq1 and Fy, the Fq dipole has a
positive reactance while the F; dipole exhibits a neg-
ative reactance, each being in series with its own
radiation (real) resistance. The network acts like a
lossy anti-resonant circuit. It is the impedance of this
anti-resonant circuit which produces the SWR manxi-
mum in the center of the band and limits the attain-
able bandwidth.

At the center, the two reactances always are equal
in magnitude and opposite in sign. The two resis-

*in general, the series-resonant resistance varies with height above
ground and wire size. Ed.

tances differ somewhat because of the radiation re-
sistance frequency dependency, that for Fq being
higher than the resistance at its resonance and that
for F2 being an equivalent amount lower. With a fur-
ther increase in frequency separation (greater than
7.1 percent) the reactances increase faster than the
resistances, causing an increasing anti-resonant re-
sistance and SWR.

calculations

Two W-shaped SWR curves have been prepared,
fig. 5 for an antenna which turned out to be not quite
wide enough for the 80-meter band, and fig. 6 for an
antenna not quite wide enough for the 160-meter
band. The calculated curves have an appearance re-
markably similar to the measured curve of fig. 2 and
confirm that an SWR of less than 2 can be expected
for the entire 80-meter band. Using these trial curves,
a very good estimate of the needed increase in stag-
ger spacing can be made.

80 meters

The SWR curves of the individual dipoles F1 and F;
are drawn in to show that, even when they are far

122 gl eix
L 7 ¥z LA
ay Ra
.
swr s 2K
1-x
L Ly Ltz

fig. 4. Equivalent circuit of two stagger-tuned crossed
dipoles and SWR equation.

Fp -Fj = 0.350 MHz
DIPOLE STAGGER = 9.3%

SWR
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3.5 3.6 37 38 3.9 T 40
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£
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fig. 5. 80-meter stagger-tuned antenna calculated SWR
versus frequency.
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apart, they still interact to produce an acceptable
SWR in the center. Further, the two frequencies
where the stagger-tuned SWR curve is lowest, are
lower than for individuat dipoles.

For the 80-meter band, the stagger should be in-
creased to 10 percent instead of 9.3 percent used in
the computations, to fully cover the band. The SWR
at the ends and the central maximum is about 2.

160 meters

For the narrower 160-meter band, the stagger
should be increased to 9 percent, instead of the 7.9
percent used in the computations. The SWR is about
1.7, less than for the 80-meter band.

10 and 40 meters

The much narrower antenna bandwidths for the
10- and 40-meter bands do not exhibit a center fre-
quency SWR maximum. Instead, a different consid-
eration controls the dipole stagger. The computed
SWR curve is shown in fig. 7 for this condition. As
the dipole stagger is reduced to fit these bands, the
central maximum disappears and a broad minimum
appears. This change occurs at a dipole bandwidth

2.6

2.4 Fp - F; =0.150 MHz
2.24 DIPOLE STAGGER = 7.9%
2.0 4
1.8 Fm
16 +
x 1.4
3
w 1.2
1.0 T T T 1
18 T 1.85 19 195 T 20
Fy Fa

FREQUENCY, MHz

fig. 6. 160-meter stagger-tuned antenna calculated
SWR versus frequency.
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DIPOLE STAGGER = 6%
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FREQUENCY, IN PERCENT OF
MIDBAND FREQUENCY

SWR

fig. 7. 10- and 40-meter stagger-tuned antenna calcu-
lated SWR versus frequency.
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spacing of 7 percent. However, as the minimum is
further reduced, the outside edge SWR begins to in-
crease. A choice of 6 percent relative dipole stagger
for both the 10- and 40-meter bands appears to be a
reasonable compromise.

There is a low overall SWR. This places the dipoles
at the edge of the 10-meter band but outside the
edges of the 40-meter band! For 10 meters, the maxi-
mum SWR is about 1.5, and for 40 meters about 1.3.

summary

Equations which apply to the stagger-tuned crossed
dipole antenna have been specified. The 80-meter
Amateur band is, relatively, the widest. Measure-
ments and calculations confirm that this entire band
can be covered with a SWR of about 2.

A tabulation of the calculated (required) resonant
frequencies for the two dipoles, and the calculated
maximum SWR for the 160-, 80-, 40-, and 10-meter
bands, are given in table 1, below:

table 1. Calculated resonant frequencies and maxi-
mum SWR.

band F, F, percent calculated
meters MHz MHz bandwidth maximum, SWR

160 181 1.98 9 1.7
80 356 394 10 2.
40 693 7.36 6 1.3
10 28.00 29.7 6 1.5

Note that, for the 40-meter band, the dipole resonant
frequencies lie outside the Amateur band. Using only
the formula for length is satisfactory, without a direct
measurement of the resonant frequency, because
the 40-meter band uses only the central 4.2 percent
of the antenna’s basic 6 percent width.

All the data presented in this article, except the
measured curve of fig. 2, have been calculated using
representative impedances for a dipole.’ Calculations
have insured that the results are comparable
throughout, and help determine effects that might
not be noticed using only measurements.

A dipole’s impedance depends in part on nearby
objects and the height above ground. Inverted Vs
add even more variables. However, the calculated re-
sults show that the stagger-tuned antenna can be
adjusted to develop the required wideband charac-
teristic.

references

1. Tim Colton, N4UM, ‘A Broadband 80-meter Inverted V.” QST Hints and
Kinks, August, 1982. See also Lawson, November, 1970, QST7, page 17,
and CQ Magazine, February, 1980.

2. Allen B. Harbach, WA4DRU, “'Broad Band 80-Meter Antenna,” QS7,
December, 1980, pages 36 and 37. Note that the k equation on page 37
should have the square root radical sign placed over the fraction.

3. ARRL Antenna Book, 13th Edition, fig. 2.7, page 30.
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20-meter mobile vertical

CB plus replacement
auto antenna
combine to make

a durable performer
with good bandwidth

It’s unusual to find a homebrew mobile high-fre-
quency antenna, partly because it's rather difficult to
construct one which will withstand the 100-pius mph
winds antennas encounter from time to time. How-
ever, it /s relatively easy to convert a Radio Shack
mobile CB antenna to 20 meters, and the resulting
antenna is a surprisingly good performer.

The basis for the antenna is a Radio Shack 4-foot
Fiberglass Whip, #21-934 (fig. 1}. The whip is helical-
ly wound near the top and fits a standard 3/8 x 24
threaded mount. When mirror-mounted on my van
using a Radio Shack #21-937 mount, the unmodified
whip shows an impedance of 25-j1000 ohms at 14.3
MHz. It can be resonated at this frequency by add-
ing, at the top, about 27 inches of straight whip,
made from a replacement auto antenna.
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Most replacement auto antennas are designed to
attach to the broken stub with a set screw. To pro-
vide a stub attachment point at the top of the CB
whip, carefully scrape away the outer fiber glass ma-
terial to expose about 1/4-inch of the embedded
wire. It appears to be 22-gauge enamel-coated wire.
Bare the wire and tin it. Cut the head off a 1/4-inch
diameter, 1 1/2-inch brass bolt, and tin the butt
(thicker portion) of the threaded end. Solder this end
to the wire.

This stub attachment will be secured to the CB
whip with glass cloth and epoxy (fig. 2}. First, how-
ever, it's necessary to fasten the bolt to the CB whip
to prevent the fine wire from breaking during han-
dling. Lay the CB whip horizontally and block it up so
that the auto whip is aligned. Attach the auto whip to
the bolt by tightening the set screw, and block it level
with the CB whip. Put a dab of 5-minute epoxy on
the end of the CB whip, press the two sections to-
gether, and visually align them.

After the epoxy has thoroughly hardened, remove
the auto whip and sand the top 2 inches or so of the
CB whip and bolt with fine sandpaper. This provides
a clean surface for the fiber glass reinforcement.
Glass cloth/epoxy repair kits are available at most

By Gary E. Myers, K9CZB, 28W135 Hillview
Drive, Naperville, lllinois 60565



hardware stores. Cut three strips of cloth about 12
inches long and 1 inch wide and saturate them with
mixed epoxy resin. Starting about 2 inches below the

@—————— STAINLESS STEEL SECTION,
APROX. 27 INCHES (68.6cm)
LONG (STANDARD AUTO
REPLACEMENT ANTENNA)

4————— RADIO SHACK 21-934
4 FOOT (122cm) FIBERGLASS
WHIP CB ANTENNA, TOP-
LOADED (HELICALLY WOUND
TOP SECTION)

[I]Q——--‘
)
—_

AT~ ———— ADOITIONAL MATCHING
t SHUNT CAPACITOR

Vedd

fig. 1. The assembled 20-meter mobile antenna. The
capacitor may be attached with spring clips for im-
proved matching (see text).

*——————— (/4 INCH (6.4mm} BRASS
STUD, MADE FROM
BRASS BOLT

IMBEDDED WIRE PULLED
FREE AND SOLDERED

\
TO BUTT OF BRASS BOLT 1S 3 LAYERS OF GLASS

! CLOTH AND EPOXY
.
“—— 5 MINUTE EPOXY

|
t
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'
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'
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1
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1
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*-—— RADIO SHACK NO. 21-934
FIBERGLASS CBA WHIP

fig. 2. Detail of the attachment point for the replace-
ment auto whip. Use 5-minute epoxy to cement the
stud to the whip prior to applying glass cloth.

joint, wind each strip in overlapping fashion, like
tape, to cover the joint and 1/2 to 3/4 inch of the
bolt. Three layers of cloth will provide ample
strength. Be sure to follow all instructions provided
with the kit, including the safety precautions.

The joint will be messy at this point, but it can be
smoothed out by sanding after the epoxy has cured
completely. It probably will be necessary to scrape or
sand the exposed portion of the bolt to remove
epoxy that has formed on it. Attach the replacement
auto whip securely, and you will be ready for tune-up.

matching to the whips

Each mobile installation differs by vehicle, the type
of mount, and the position of the antenna on the ve-
hicle. The 27-inch whip length mentioned earlier may
not be correct in any installation but mine, but it
should be close. Make adjustments as necessary for
your situation.

A few hints may make the tune-up process a little
less frustrating: 1) use a feedline that is a multiple of
one-half wavelength (don’t forget the velocity factor)
to avoid transformer action in the feedline; 2) park
the vehicle well away from objects, such as trees and
overhead wires, to prevent detuning; and 3) shorten
the whip a /ittle at a time — no more than 1/8 inch
per cut when you’re near resonance. The ARRL An-
tenna Book' details other methods for resonating a
mobile antenna.

At resonance, the antenna shows a resistive impe-
dance of 30 to 35 ohms. The resuiting SWR is ade-
quately low for many purposes, but the bandwidth
may be improved by better matching. Trim the whip
to be inductive (too long), and then add the appropri-
ate value of shunt capacitance from the base of the
antenna to ground, forming an L-network which
transforms the impedance to 50 ohms. | found that
merely attaching a 200-pF, 500-volt mica capacitor to
the base of the antenna and ground with spring clips,
then shortening the straight whip until the antenna
resonated, provided a feedpoint impedance that was
very close to 50 ohms.

When tuned in the above fashion, the antenna
showed a 2:1 SWR bandwidth of about 50 kHz for
my installation. Consistently good signal reports
have come from all areas of the U.S.; I've been run-
ning 100 watts PEP (no DX has been attempted). The
small-gauge wire used in the CB whip probably has
more ohmic loss than desirable, but the performance
is not harmed noticeably.

reference

1. The ARRL Antenna Book, 14th Edition, Chapter 13, American Radio Re-
lay League, Newington, Connecticut, {1982}.
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SURPLUS ELECTRONIC MATERIAL
19 Allerton St. P. O. Box 62 East Lynn, Ma. 01904
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PDR-27 NAVY RADIATION METER

Just released by the US Navy. They appear to be excellent condition
and includethe fitted aluminum transit case. Batteries not furnished
but are available in most electronic supply houses. 4 ranges 0.5 to
500 mr/hr. Removeable hand probe, detection of Beta and Gamma
radiation. With todays world conditions and perhaps proximity to

a nuke power station, it might provide a little insurance to own one
of these instruments. With no facilities to check or test, we offer

AS IS, visually OK Schematic provided with each. We have some
accessories and offer as an option although not required for oper

auon. Shipping wgt 22 Ib PDR-27 Rad Meter $50.00

PDR-27 phones $7.00 Approx 100 page Instr. Book $10.00

Hi Sensitivity GM tube $10.00 Low Sensitivity GM tube $5.00
The above listed tubes already are installed in the meter.
We are offering these 2 tubes should you wish spares.

Telephone 617 - 595-2275

9 Inch monitor runs off of 115 VAC by Motorola in hand-
some styled case. This monitor accepts composite video
thru a BNC connector mounted on rear of cabinet. Great
monitor for surveillance, VCR playback, or computer use,
These are used, but are in operational condition, each one
checked out prior to shipment. Shpg. wt. approx. 20 Ib.
Stock #= MOT-8 $40.00

KLH SPEAKER STANDS

COLLINS / a: ]
Difficult to find and for some o . ‘
reason normally high priced & PTO-VFO A
out of reach. Usually over $100 $12.50
the pair. Floor base 18 inches .
diameter, Speaker base 7 inch ’
square. As set up, speaker will
be 13 inches off the floor, The
speaker may be swiveled at . . N 5 S 9 %
Il sehen mounied. Halde oves High priced VFO removed from Collins Military T-195 radio.
200 Ibs. Jet black, in original Comes with matched pair of tubes 5749. One 1s Osc & one 1s
KLH cartons. Price per pair buffer. Freq. range 1.5 to 3 Mbz Requires 150 volts DC, 28
Ship wgt pair 17 1b KLH $25 volts for beater on oven, and 12 volts beater on tubes. Xint
cond, tenderly removed from eqpmt. With schematic
Shipping wgt. 5 Ibs. SPL-4B $12.50
- P ™Y £
PO e :
]

This is the basic CB 40 channel synthesized PC board assembly. A value for
the many parts such as "'IF’’ cans, caps, resistors, "'|F"" crystal, phase lock
loop IC, RF & modulation transistors, etc. We furnish a typical schematic.
Spots on the board at first glance appear to be missing parts. Not so, the
board was upgraded by adding more components for the higher priced more
sophisticated sets. These boards were written up in “73" magazine Fall of
1978 for 10 meter conversion. Find a use for one lone part, and you have
your full purchase price realized.

SP-126A  $8.00

Two different writeups for 10 Meters in "'73 MAGAZINE" Aug and Sept 1980

Phone orders accepted (617) 595-2275 No COD’s
Shipping extra on above.

Send for free 72 page catalogue jam packed with bargains. o
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repeater antenna beam tilting

A four-pole collinear
reduces a shadowing effect

common to mountainous areas

During recent years I've helped design and con-
struct several commercial and Amateur repeaters.
Most of these repeaters are located on high moun-
tains where large elevation differences exist between
mobile stations and the machine. From such sites,
conventional antennas may overshoot the intended
coverage area. | wish to introduce a method of elec-
trical beam-tilting which will optimize the use of the
antenna radiation pattern.

shadowing and overshoot

Western Montana and the Rocky Mountain region
in general have similar topography. In these areas

ceed 10,000 feet (3049 meters) in elevation. From the
early years of two-meter repeatering, Montana Ama-
teurs have made use of these sites. In situations like
this where very high repeater sites are used, a prob-
lem called shadowing can exist.

Fig. 1is an example of a spot where a repeater site
is 3000 feet (914 meters) higher in elevation than the
desired coverage area. Additionally, the rise in eleva-
tion takes place over the relatively short, horizontal
distance of five miles (eight kilometers). Eq. 1is used
to calculate a depression angle of — 6.5 degrees from
the repeater to the coverage area. (The angle is ap-
proximate because curvature of the earth was not in-
cluded.)

-1 C- R 1)

§ = tan 7o)

where: 6

R

The depression angle (degrees)

1l

The repeater elevation (feet or meters)

mountains rise from the prairie and valleys to form By Lee Barrett, K7NM, 214 East 1800 South,
natural towers for prospective repeaters. Many ex-  Apt. 0, Clearfield, Utah 84015
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REPEATER
HORIZONTAL I R

0°

GROUND COVERAGE ARER

(914
METERS)

L 5 MILES
(8 KILOMETERS)

fig. 1. The repeater is much higher in elevation than the
intended coverage area. Neglecting the earth’s curva-
ture, the antenna radiation pattern must be depressed
6.5 degrees to prevent shadowing of the desired cover-
age area.

C = The coverage area elevation (feet or
meters)

o
I

The horizontal distance from the re-
peater to the coverage area (feet or
meters)

Fig. 2 depicts the same site with an antenna radia-
tion pattern added. With the pattern centered on the
horizontal or zero-degree line, an antenna radiating a
half-power beamwidth of 13 degrees is required for
the lower half-power point to fall on the area of de-
sired coverage. Any station closer to the repeater is
not in the main pattern and, as a result, is shadowed.
Also, the radiated power above the horizontal serves
only to heat the ether. If this wasted radiated power
could be salvaged to fill in the shadowed areas, a
more efficient antenna system would result. | bor-
rowed a solution to both shadowing and efficient en-
ergy usage from the field of broadcasting.

the solution

Commercial fm and television transmitters are
often located on mountain-top sites. {f necessary,
beam tilting is used to direct the radiated energy
downward from the transmitter site to the intended
area of coverage. Beam tilting may be required at
lower elevations than one might expect. With con-
sideration given to the curvature of the earth, for
example, a transmitter site only 1000 feet (305
meters) above the earth requires a 0.5 degree down-
tilt for the center of the main antenna radiation pat-
tern to intersect the horizon!' Obviously, the repeater
described earlier could be a serious candidate for
beam tilting.

antenna considerations

Through experimentation, the collinear? type of
antenna seems to be a superior antenna choice for
tall, mountain-top applications. Consequently, the
discussion is limited to two types of collinear antennas.
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The first is the familiar 24 foot (7.3 meters) high,
fiberglass encased collinear, which is easy to mount
and performs well. Also, some manufacturers will
provide an electrical downtilt to your specifications
for an additional charge and a shipping delay. For a
repeater group working on a shoe-string budget,
however, this antenna is not the most economical.
Furthermore, if your site is subjected to icing and fre-
quent high winds, the fiberglass collinear may not
survive very well. Any small, internal fracture caused
by flexing in the wind may cause an rf diode to form
and introduce horrid screeches and howils into the re-
peater. Such slight defects are magnified where the
receiver and transmitter of the repeater are closely
spaced in frequency. In such cases, the unusable col-
linear for repeater applications may oftentimes be re-
tired to satisfactory base station service.

| favor a second type of collinear antenna compris-
ing four dipoles fed in phase. This array, illustrated in
fig. 3, is commonly called the Four Pole antenna.
It is derived from linear array theory® and can be used
for electrical beam tilting. Some commercial Four
Poles use folded dipoles with matching baluns as ele-
ments, while others use common dipoles with gam-
ma matching or straight feeds. In any case, the an-
tenna feed impedance shouid be 50 ohms.

Each 72-ohm cable section with a length equal to
an odd multiple of a quarter-wave transforms a 50-
ohm termination to 100 ohms at the driving end. The
resulting 100-ohm impedances are combined in par-
allel through tee connectors to produce 50-chm re-
sultants. The 72-ohm coax harness shown in fig. 3 is
used to combine the element impedances to a com-
mon 50-ohm feedpoint. Also, since the signal must
travel an equal distance from the feedpoint to each
element, the elements are fed in phase.

All cable length calculations are multiplied by the
cable velocity factor to obtain actual lengths. The an-

t

HALF-POWER
POINT

REF'EATER—l

0°

LOWER

HALF -POWER 13¢

POINT AND DESIRED
COVERAGE AREA

b

5 MILES
{8 KILOMETERS)

fig. 2. A repeater antenna with a vertical, 13 degree,
half-power beamwidth barely meets the required de-
pression angle. Any station closer to the repeater is
shadowed while the repeater power in the pattern
above 0 degrees is wasted.

(914
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¢ N




72 OHM

le—23x/4 —W

L 72 onm

[fe— 8274 —

3»\/4—J

72 OHM

| 50 OHM
x —{[—[ ANY
( LENGTH

72 OHM

3x/4 —
[h-—m/a»—/
Iy 3:)
ﬁi-r 72 0HM

34—

)

72 OHM

T

fig. 3. Odd quarter-wavelength coaxial transformers
are used to match the dipole impedances to the driving
point. The driving phase is the same to all dipoles due
to feed system symmetry.

tenna lengths and spacings, however, are close to
that of free space.

For strength and mounting convenience, the four
dipole elements are usually mounted to a metal mast.
Because the mast proximity distorts the element pat-
terns, the four elements should be spaced at 90 de-
gree intervals around the mast to obtain an omnidi-
rectional pattern. If all the elements are mounted on
the same side of the mast, the resulting pattern
strongly favors the direction the elements are facing.
Typical gains for the Four Pole are 6 dB for an omni-
directional pattern or 9 dB for a favored direction.
The ability to steer elements and favor specific direc-
tions further enhances the utility of the Four Pole as a
repeater antenna.

downtilt theory

The vertical radiation pattern of the Four Pole an-
tenna results from pattern multiplication. The Four

Pole elements are first considered as a vertical stack
of four isotropic radiators (small radiating spheres),
each spaced one wavelength above the next. The
normalized far field pattern for this linear antenna
array is given by eq. 2* and tabulated in table 1.

Stnn (180%)cos 6 + %
E, = 7 (2)
n Sin (180°%)cos§ + -

where: E, = Field strength of the array (normal-
ized to unity)

n = Thenumber of antenna elements

s = The antenna spacing from center to
center (wavelengths)

d = The progressive difference in phase
shift between antennas. The top ele-
ment considered at 0 degrees for ref-
erence (degrees)

0 = The counterclockwise angle off verti-
cal formed by a line from the array
center to the desired field point
(degrees)

(There are a few values that when substituted in eq.
2 produce an indeterminate form, e.g., zero divided
by zero. This problem is overcome by use of the
mathematical technique known as L'Hospital’s rule®
or by recalculating eq. 2 using a slightly greater
angle,e.g., 0 + 1.)

30° 0° 330°
b )
60° I .0 1o 300
\5 .5
90° =13 =130 | 270+
- ‘//’
// //
— 5 5 \
AN
/7
S

12004710

NS

—= —t— U
1507 180° 210°

fig. 4. The vertical radiation pattern of a Four Pole
antenna produces a half-power beamwidth of approxi-
mately 13 degrees. (Half-power points are synonymous
with a 0.707 normalized field voltage.) The line of the
Four Pole array is centered along the 0 to 180 degree
axis with the top dipole in the 0 degree direction.

*Differentiate both the numerator and denominator and substitute G far 6. If
eq. 2is still indeterminate, repeat process. Ed.
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Once the array pattern is solved the isotropic _ cos (90° cosb)
. . L. E; = : (3)
. sources are replaced by vertical dipoles. This is ac- sin 0

complished mathematl.cally by multlp!yung ‘the linear where: Ey = Field strength of the dipole (normal-
array pattern by the dipole pattern given in eq. 3.° ized to unity)
(The same method of overcoming indeterminates
may be used here as was suggested for eq. 2.) The 0 = The counterclockwise angle off verti-
dipole calculations and pattern multiplication results cal formed by a line from the center
are also shown in table 1. The resulting Four Pole of the dipole to the desired field
pattern is plotted in fig. 4. point (degrees)

Since the dipole pattern is a constant, the only
hope of creating a downtilt is by modifying some

parameter in the linear array pattern. In examining a
:,fM 72 OHM
LL J table 1. Calculated, normalized field strengths for the
linear array {E,), dipole {E;), and Four Pole (Eg,,, p!
antennas.
Angle 6
ﬁ oHM —1 72 onv (Degrees) |Ea‘ lEdl 1EFour Pole|
L_ —‘! 1, 181 1.000 .014 .014
2t 11, 191 .992 .151 .150
21, 201 .894 .291 .260
31, 211 .562 432 .243
41, 221 .021 573 .012
51, 231 272 .708 193
_gsooum T2.onm 61, 241 .048 828 .040
71, 251 238 .922 .291
L— SL——J 81, 261 .489 .982 .480
83.5, 263.5 710 .991 704
91, n .993 1.000 .993
96.5, 276.5 710 991 704
101, 281 .300 .973 .292
50_oHm _ 72 ok 11, 291 27 .906 .246
121, 301 .047 .805 .038
L———u——-l 131, 3n .262 .682 A79
141, 3 130 .545 .071
fig. 5. By inserting 50-ohm coaxial delay sections be- 151, 33 651 -404 263
tween the dipole feed points and the 72-ohm feed sec- 161, Ky 928 .263 244
tions, a progressive phase shift is introduced. Selection 7, 351 996 124 120
of the proper phase shift causes the antenna pattern to
electrically tilt downward.

REPEATER - ELEVATION
8500 FEET
(2592 METERS)\

+3.2° UPPER HALF-POWER POINT

Ah = -.76°

HORIZONTAL /\

\— TERRAIN PROFILE TO
HORIZON. MEAN ELEVATION
1S 6000 FEET (1829 METERS)

4500 FEET
(1372 METERS)

4z-98°

NEAREST POINT OF SHADOWING  le——— 3,&%5?5,75)
CONCERN AND LOWER HALF-
POWER POINT

fig. 6. By selecting the proper beam tilt through the information presented in the text, shadowing may be eliminated
through maximum utilization of the repeater antenna pattern. The curvature of the earth and the angle from the repeater
to the horizon must also be considered.
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table of linear array patterns,® | discovered that a pro-
gressive phase delay of the lower Four Pole elements
would, in theory, tilt the beam downward. In prac-
tice, the phase delay is accomplished by placing ap-
propriate lengths of 50-ohm coax cable between the
antenna element feed points and the 72-ohm phasing
harness, as illustrated in fig. 5. Although it is not
necessary to add any length to the top element,
doing so overcomes any phase errors caused by the
addition of connectors used in the lower element
phasing sections.

determining downtilt

The first step in formulating a downtilt is to deter-
mine two depression angles. The first is the angle of
the horizon and the second is the deepest angle
where repeater shadowing is not to be allowed. Eqgs.
4 and 5 may be used for these angles respectively.’

4, = 0.0111)0813 (@)

where: A, = The depression angle to horizon
(degrees)

P = The elevation difference of the re-
peater site over the average terrain
elevation (feet — multiply meters by
3.28)

0.0109H
0.0l (5)

where: 4 = The depression angle (degrees)

= The elevation difference of the re-
peater site over the nearest point of
shadowing concern (feet — multiply
meters by 3.28)

D = The horizontal distance from the re-
peater to the nearest point of shad-
owing concern (miles — multiply
kilometers by .62)

Once these angles are known, the half-power beam-
width of the Four Pole may be fitted to these angles
to provide optimum coverage.

For example, assume a repeater is located on an
8500 foot (2591 meter) peak overlooking a valley with
an elevation of 4000 feet (1220 meters) and the differ-
ence in elevation occurs over a distance of five miles
(eight kilometers). Because the area is fairly moun-
tainous, the average terrain height to the horizon
could be estimated at 6000 feet (1829 meters). From
eq. 4 and 5, the two depression angles are 4, = 0.76
degrees and A = 9.8 degrees.

Fig. 4 and table 1show the half-power beamwidth
of the Four Pole to be very close to 13 degrees or 6.5

20 CLS:PRINT:PRINT

30 PRINT" * % * % ANTENNA POLAR PLOTTING PROGRAM + » »
40 PRINT:PRINT" BY LEE BARRETT K7NM 1981"

50 PRINT:PRINT” * w % % PRESS ANY KEY TD CONTINUE. * * * *»
60 Y=RND(191}

70 FOR X=15360+63 TO 15360 STEP-1:POKE X,Y:NEXT

80 FOR X=15360 TO 16383 STEP-64:POKE X,Y:NEXT

90 FOR X=15361 TO 16383 STEP-64:POKE X,Y:NEXT

100 FOR X=15362 TQ 16383 STEP-64:POKE X,Y:NEXT

110 FOR X=15360+960 TO 16383:POKE X,Y:NEXT

120 FOR X=16383 TO 15360 STEP-64:POKE X,Y:NEXT

T30 FOR X=16382 TO 15360 STEP-64:POKE X,Y:NEXT

140 FOR X=16381 TO 15360 STEP-64:POKE X,Y:NEXT

150 R$=INKEY$:IFR$=""THEN 150 ELSE 170

160 GOTO 60

170 DIM E(360),M(70,50),Z(360),Y(360) :G3="#¥. 4##kN"

180 CLS

190 PRINT"TYPE NUMBERS GREATER THAN 10 FOR A YES ANSWER ANO NUMBERS LESS THAN 1
0 FOR A NO ANSWER TO QUESTIONS."

PRINT:PRINT

210 INPUT"INPUT THE NUMBER OF ANTENNAS.";N

220 PRINT

230 INPUT"INPUT THE SPACING IN WAVELENGTH.";D

240 PRINT

250 INPUT"INPUT THE PROGRESSIVE PHASE SHIFT IN DEGREES.";P

5

260 PRINT
270 INPUT"INPUT DEGREE STEP DESIRED FOR CALCULATIONS.";K
280 CLS

290 €=3.14159

300 R=({2*C)/360)

310 FOR A=1 T0 360 STEP K
320 S={({2*C*D)*COS(A*R) )+ (P*R))
N*SIN(S/2))
B=0.0 THEN 370
IN((N"S)/Z)

0 3

370 B (N"EOS(S/?))"((C'D)'SIN(A‘R))

380 T={COS((S*N)/2))*((N*C*D)*SIN(A*R))

390 E(A)=T/B

400 PRINTTAB(8) "ANGLE=";A;TAB{23)"E = “;USING G$;ABS{L(A));:PRINT
410 NEXT A

420 INPUT"PLOT ARRAY?";X

430 IF X > 10 THEN 680

440 INPUT"NEW PATTERN?";X

450 IF X > 10 THEN 180

w
&
S
Qd—~@mwvMD
R
Jo oD

460 FOR A = 1 TO 360 STEP K

470 B=SIN(A*R)

480 IF B<»0.0 THEN 520

490 B=COS(A*R)

500 T={-1*SIN{{C/2)*CQS(A*R)))*({C/2)*(-1*SIN(A*R)))
510 GO TO 530

520 T=C0S{(C/2)*COS(A*R)}

530 Z(A)=T/B

540 PRXNTTAB(B) "ANGLE="3A; TAB(23)"E=";USINGGS;ABS(Z(A)) ; :PRINT
§50 NEXT

560 INPUT" PLOT DIPOLE?" ;%

570 IF X > 10 THEN 720

580 PRINT"FOUR POLE PATTERN:"
59G FOR A=1 TO 360 STEP K

600 E(A) = E(A)*Z{A)

610 PRINTTAB(8)"ANGLE="3;A; TAB(23)"E=";USINGG$;E(A) ;: PRINT
620 NEXT A

630 INPUT"PLOT 4 POLE PATTERN?";X
640 IF X>10 THEN 680

650 INPUT“QUIT?";X

660 IF X > 10 THEN 1080

670 GOTO 180

680 FOR A=1 TO 360 STEP K

690 Y(A)=ABS(E(A))

700 NEXT A

710 GOTO 750

720 FOR A = 1 TO 360 STEP K

730 Y(A)=ABS(Z(A))

740 NEXT A

750 FOR 1=1 T0 64

760 FOR L=1 TO 50

770 M(1,L)=0.0

780 NEXT L

790 NEXT I

800 FOR A=) TO 360 STEP K

810 U=(Y{A)*32)*SIN(A*R)

820 0=(Y(A]*23)*COS{A*R)

830 U=(31-INT(U))

840 0=(23-INT(0))

850 M(U,0)=1

860 NEXT A

870 CLS

880 PRINT TAB(S50)"REFERENCE ANT"
890 PRINT TAB(50)"AT BOT. OF *
900 PRINT TAB(S0)}“ARRAY, ZERO"
910 PRINT TAB{50}"AT THE TOP“
920 PRINT TAB(50)"WITH CCW”

930 PRINT TAB(50)"INCREASING"
940 PRINT TAB(50)"ANGLES."

950 FOR 1=1 m 63

960 FOR L=1 TO 47

970 IF M(1, L)<>1 THEN 990

980 SET (I,L)

990 NEXT L

1000 NEXT I

1010 PRINT®930,"“CALCULATE NEW ARRAY?"
1020 INPUT X

1030 IF X >10 THEN 180

1040 INPUT" CALCULATE DIPOLE?";X
1050 IF X =10 THEN 460

1060 INPUT"CALCULATE COMPOSITE?";X
1070 IF X >10 THEN 580

1080 END

fig. 7. The program presented is compatible with the
TRS-80® microcomputer and may be used to speed and
simplify the downtilt design calculations.
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degrees from the beam center to either side. If neces-
sary, the half-power beamwidth may be widened by
placing the elements closer together (this can be
done by substituting proper value of s less than one
ineq. 2).

At this point, a decision must be made as to where
the energy is to be distributed. | decided 1o use one
wavelength spacing and to place the lower, half-
power point at a depression angle of 9.8 degrees. As
illustrated in fig. 6, the beam must be tilted down-
ward 3.3 degrees. The upper half-power point then
occurs at an elevation angle of 3.2 degrees which
allows some of the signal to bend over the horizon to
the DX stations.

Although the calculations may be done by hand
using eq. 2 and 3, | used a computer program for the
TRS-80 which is listed in fig. 7. As illustrated in fig.
8, the program results indicate that a three-degree
depression angle can be achieved with a fifteen-
degree progressive phase delay to the lower Four
Pole elements. The fifteen-degree phase delay coax
length is calculated using eq. 6.

-C P
L =7 % 365 % 100V (6)
where: L = The phase delay coax length (centi-

meters — divide by 2.54 for the length
in inches)

C = Velocity of a wave in free space
(300,000,000 meters/second)

f = The operating frequency (Hertz)

f Y
150° 180° 210°

fig. 8. A 15-degree progressive phase delay (with the
top dipole having the shortest delay line) produces the
indicated beam tilt. The main radiation is depressed
nearly 3 degrees from vertical while the half-power
beamwidth remains near 13 degrees. The array is cen-
tered on the 0 to 180 degree axis with the top dipole in
the 0 degree direction.
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The phase delay required (degrees)

<
I

The velocity factor of the coax to be
used

The phase delay length for 146.88 MHz will be 2.25
inches (5.72 cm), assuming the velocity factor of the
coax to be 0.677. Referring to fig. 5, the phase delay
coax lengths from top to bottom will be 2.25 inches
{6.72 ¢cm), 4.5 inches (11.43 cm), 6.75 inches (17.15
cm), and 9inches (22.86 cm), respectively.

mechanical considerations

[f the Four Pole is to remain free-standing in a high
wind and ice environment, the antenna should be
guyed at the top. A nonconducting guy cable such
as Phillystran® may be used with standard-size cable
clamps.® The bottom three to four feet (.914 to 1.22
meters) should be steel guy cable to prevent rodent
damage.

Having worked on some pretty tough sites, | put
quite a lot of thought into a Four Pole that would sur-
vive. Fig. 9 details such an antenna, which | intend to
test in the near future. A nonconductive support
structure such as a wooden pole is ideal. However,
with the antenna spaced a wavelength from the sup-
port structure, even a metal tower should not greatly
degrade the pattern.

The antenna is constructed of alternate sections of
the insulating guy material previously mentioned and
no. 10 solid copper. Sections of PVC pipe are used to
protect the horizontal runs of the phasing harness
coax from ice damage. Since the tensile strength of
the cable antenna is large, the antenna is used to
support one end of the PVC sections. The opposite
PVC section ends are clamped to the support struc-
ture.

A turnbuckle is used to tighten the antenna. The
cross-sectional area of the antenna is small and pre-
sents a very low wind resistance. Any vibration in the
cable antenna tends to clear itself of ice. Finally, the
antenna is omnidirectional because the elements are
truly collinear.

conclusion

Antennas and mousetraps seem to fit the same
category — someone is always after a better one. At
present, one downtilt system has been tested. From
this initial experience, the downtilt seems to reduce
the amount of mobile chopping usually experienced
in the canyons and gullies. Only one comparative test
has been made, and in that test the downtilt was
generally better than the standard Four Pole in both
transmitting and receiving.

This is an early stage in my experimentation with
downtilt antennas and | would appreciate receiving



PVC PIPE NO 10 WIRE
PVC CLAMPED ) -.‘Jm‘u.'f
TO POLE p
e ' HILE
/ SOLDER |
- WIRE ; ~ il
/ DIPOLE - &

A\ Anil

— PHASING /

coax / ",
/' PHASING COoAX—
/ pvc pipe—= U |

! / EGG INSULATOR

/
(]
\ / F\\.ﬂ-ﬁ priLLysTRan ®
A\ . 7. |

= CABLE CLAMP
COATED WITH

] EPOXY
=
P/ E___ =— NO, 10 WIRE WITH
TOWER WINDS SOLDERED
OR POLE
—

_as2 pHiLLYSTRAN (B

» JPHE NO. 10 WIRE DIFOLE

=+— TURNBUCKLE
]

- —J— —36 INCHES [ =1 METER)

fig. 9. This suggested Four Pole array (constructed of
cable with high tensile strength) may solve the tough
environmental problems encountered on mountain
tops. PVC pipe is used to protect horizontal feed cable
runs from ice build-up.

any test results others might gather using these an-
tennas.
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short vertical antennas
for the low bands:
part 1

©
80° MAXIMUM BASE CURRENT = / ;Z = | AMPERE
Relative performance of
A= 1 [0S € d0 « | AMPERE - RADIAN
5 different shortened verticals ® |” ’
o ) I
1 90°* 43\
|S Compared to N ~ - MAXIMUM BASE CURRENT =/ 5165— = 2.558 AMPS
. . 230
full quarter-wave radiator S| ez feos oo Laurene
230 .
T\,
° o 2.56 !
0* ﬁ =
©® 67 .
The increasing popularity of the 160-meter band T |
« . [ T I
and recent FCC regulatory actions opening the fower Ot cumment 5o aurenes *F
. XIMUM CU = B s1;
100 kHz to normal Amateur operations have attracted 90° '8 1
. . 43:=12.5 [cos 946 = 0.997 Tos osare 1254
Radio Amateurs to the top band. Many are discover- 67°  AMPERE-RADIANS
ing that wire antennas normally used on the higher (&1 AMPERE - RADIAN
frequencies require .difﬁcu“ to _aChieve hei'ghts and fig. 1. Current distributions for three referenced anten-
lengths for effective operation, especially 160 nas, each over perfect ground, and 36 watts input to
meters. antenna terminals. All to scale, so areas are directly
The decision to investigate verticals rather than comparable. (A} Current distribution of A/4 vertical
: {reference antenna) against a perfect ground, (8} Cur-
dOUbler Pr (.)ther horizontal antennas r_eSUIted from rent distribution of \/16 (23 degree) top-loaded vertical
spac.e Ismltatlf)ns and performance requurements_. (A against perfect ground, (C) Current distribution of \/16
maximum height of 35 feet, one of the constraints, (23 degree) base-loaded vertical against perfect
equates to 1/8 wavelength on 75 meters and 1/16 ground.
wavelength on 160 meters. Most horizontal antennas

at this height above ground provide only high-angle
radiation.) A two-band trapped vertical is described By W.J. Byron, W7DHD, 5 Lambert Lane,
that uses the same radiating element for both bands  Robbinsville, New Jersey 08691
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and isolates the top-loading capacity hats with a
trap. A short vertical can be nearly as efficient as a
full-size quarter-wave vertical if it is top-loaded, and
has an extensive ground system.

design considerations

A quarter-wave vertical has a radiation resistance
of approximately thirty-six ohms.” in quarter-wave
(or shorter) systems, over non-ideal ground, a total
resistance (R1) would be:

Ry =R, + Ro + R,

where R, radiation resistance
Rq = circuit resistance
R, ground resistance

it

Fig. 1illustrates the calculated current distribution
for three verticals. Fig. 1{A) is a plot of the current in
the perfect quarter-wave, fig. 1(B) for a 23-degree
high, top-loaded vertical, and fig. 1(C) for a 23-
degree high, base-loaded system. Figs. 2 and 3 show
the values for helical, center-loaded, and 50/50 top-
and base-loaded verticals, all 23 degrees in electrical
height. The calculations show that short verticals can
be nearly as efficient as full-size antennas. (The 23
degree electrical length is related to my height re-
striction.)

Short antennas have current distributions that can
be approximated by triangular or trapezoidal shapes.
The set of curves illustrated in fig. 4, extrapolated
from a standard reference volume on antenna
design? are used to determine the radiation
resistance of short verticals for defined current
distributions.

The curves worked very well for the 160-meter ver-
sion of my antenna. | departed from the specific
domain of the curves in the evaluation of the radia-
tion resistance of the 75-meter system. The 19-ohm
resistance for a top-loaded 48.9-degree-high vertical
{determined from fig. 4) is very close to the meas-
ured value and to the value derived by original meth-
ods. Figs. 5 and 6 resulted from my not knowing
how far (or whether) to extrapolate the curves in fig.
4. Fig. 5 has been modified to fit two well-measured
resistances, but it is within three to five percent on
the curve as derived. As modified, it is probably with-
in one percent anywhere for 8 between 3 and 90
degrees. Fig. 6 presents the radiation resistances of
base-loaded verticals ranging from 6 degrees to 90
degrees in height. Other combinations of base-load-
ing and top-loading result in radiation resistances
somewhere between these curves.

Free-space wavelengths were used to calculate
antenna heights. No attention was given to the ele-
ment length-to-diameter ratio, or to end-effects. For
most systems the length-to-diameter ratio is high,

and the differences between, say 20 degrees and 21
degrees in terms of radiation resistance is negligible.

Once the calculations were made for the radiation
resistances, the feedpoint resistances were defined,
and the final evaluation proceeded.

B3 MAXIMUM CURRENT = ﬁ * 2,194
7.5

o A4 = Tos/2 »1/2(2.19)(23)AMPERE -
23 DEGREES
= 25185, (0.439

AMPERE ~
o RADIANS}

90° £
7350 I o Isg!b

}
1.5° —==0.981p
] 46 !
oD

RA(TOTAL) = 1.738, Iy = 4.558 AMPERES
{A5 + A6 & | AMPERE -RADIAN)

fig. 2. Current distributions for \/16 (23 degree) helical
and \/16 center-loaded vertical antennas over perfect
ground. No coil loss is assumed in center-loaded case,
but 6-ohm helical chmic resistance was included in fig.
2A. Figure is drawn to same scale as fig. 1. (A) Current
distribution of \/16 (23 degree) helical vertical over per-
fect ground, but with 6 ohm helical resistance, (8) Cur-
rent distribution of \/16 (23 degree) center-loaded verti-
cal over perfect ground, no coil loss.

05 56.5°
(USE FIG.4) Itop/ Ibase » ———————— = 0.662
€0S 33.5°

36 2
Rr IC.Z.B',I'(-S) *2.93 AMPERES

2.93
0.834

I=1, SIN 56.5°x08341, Io» »3.5144

56.5°
A7+3.514 fcos e de

- 3359
*(3.514)(0.282)=0.99i
90° AMPERE - RADIANS

) (&1 AMPERE - RADIAN)
1

56.5°
a7 \
I

2.93

fig. 3. Current distribution on \/16 {23 degree) vertical
antenna with equal top- and base-loading, over perfect
ground, no coil loss. (Same scale as figs. Tand 2.)
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fig. 5. Radiation resistance of top-loaded vertical
antennas from 3 to 90 degrees. Theoretically derived
and modified to fit measured resistances (Ar less than 1
ohm atf = 50 degrees}.

In all calculations a lossless quarter-wave vertical
was used as reference. Field strength is directly pro-
portional to the product of the length of radiating ele-
ment, and the current in that element in ampere-de-
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grees or ampere-radians. The areas under the profiles
of currents in figs. 1 through 3 are equal to one
ampere-radian for 36-watts of input power. The one
exception, the helical antenna, was calcuiated at six
ohms rf-resistance in the helicoid, and the integration
was done graphically, since current varies linearly
along its length.

evaluation

In order to compare the vertical antennas, a
ground system consisting of 40 1/8-wave radials was
used.

A quarter-wave vertical working against this
ground system (12 ohms at 1.8 MHz) exhibits a 75-
percent efficiency.? This ground system is now used
with the shortened verticals.

Since the calculated radiation resistance for a A/ 16
base-loaded vertical is 1.5 ohms (see fig. 6 with § =
23 degrees), the efficiency is

p = Tﬁlﬁ = 9.7 percent

where the 2 in the denominator is the rf resistance of
the wire in the base-loading coil. Consequently a
base-loaded antenna over the same ground system is
one-tenth as efficient as a lossless quarter-wave
antenna.

Since efficiencies are indicative of radiated field
strengths, signal levels, referred to the quarter-wave
standard, would be:

20 log g (relative efficiency) = dB

In the case of the base-loaded vertical, this
becomes:

20log 1y (0.097) = — 20.26 dB

Table 1 lists the expected performance of seven
vertical antennas:

Al the calculations are the same, with the excep-
tion of the helical vertical. It was evaluated by mak-
ing some assumptions: it requires A\/2 of wire to
achieve \/4 resonance; wire size is No. 12, 250 feet,
Rg = 6 ohms; overall height is 35 feet, or 23 degrees;
very small (< 1 degree) top-hat (the pie tin}; the cur-
rent decreases linearly over the helix.

The current distribution is triangular with an area
equal to 1/2 18 ampere-degrees. It ranks seventh out
of seven verticals, and was not further considered. It is
a poor choice, especially when the amount of mate-
rial and the difficulty of construction are considered.

actual design

Two-band operation would be achieved with the
same radiator if a method of switching top hats could
be engineered. This was accomplished by use of two
separate top hats and a parallel-resonant trap.



table 1. Relative ranking of several vertical systems by field strength, constant 23 degrees aperture and constant power
input.
antenna relative field
system description conditions strength, dB
A full-sized \/4 vertical zero losses 0
B full-sized N/ 4 vertical 12 ohm ground -2.5
C /16 top-loaded 12 ohm ground -10.0
D /16 top and base loaded 12 ohm ground,
1 ohm coil -12.4
E N/ 16 center-loaded 12 ohm ground,
2 ohm coil -19.25
F \/16 base-loaded 12 ohm ground,
2 ohm coil —20.26
G A/ 16 helical 12 ohm ground,
6 ohm coil -20.28
The T-200-2 {red core} powdered-iron toroids were
°F wound with No. 12 solid copper wire and resonated
36 ] 1 ASSUMED FOINT =364, 90 with 400 pF at 3.8 MHz. The fundamental wave
w0l \ suppresseo oy shape was observe.d at .the kilowatt level for signs of
. 1 PASE LoADING A - 1 AMPERE - FADIAN distortion and for ticks in the reflected power on the
: 0{ o0 Rr =360 AT @ = 90° i i i
3 RN DreTRIRUTION - N TN Bird wattmeter. This was done to dgtermlne whether
W 5o | 8ASE-LoADED veRTICAL - s the trap core saturates. No calculation was perform-
g0 e 4-1.fsm oo -n[cose] ed during design — an oversight.
@ . . .
2 20 I+1. SIN® The trap is subjected continuously to the same
© 36(1-c0S5 €)% . . . . . . .
8 e e 6 abuse as is a tank circuit of a kilowatt linear which is
3 o 200 r unloaded, dipped to resonance, and driven by an ex-
& 55 R EXAMPLE : A+ Lo [SINS 4 + citer. Any trap must be designed to withstand that
os] %, [1-cos a0 s 03 x 1072 1.2 treatment. Consequently, any trap in any system
- I. =16 .58 AMPERES, I216.58 SIN 20° = . . .
0 zﬁ s 5.67 AMPS should be built from the same size and quality com-
YT ponents used in the amplifier that drives them —
* 5 10 20 4060 %0 preferably better quality.
ANTENNA HEIGHT, ©, DEGREES - . -
] , power dissipated in the trap
fig. 6. Radiation resistance of base-loaded vertical . i .
antennas from 6 to 90 degrees high, (theoretically With a trap-resonating capacitance of 400 pF, and
derived). a trap-inductance of 4.5 uH, both exhibit 108 ohms at
3.8 MHz, while the ten feet of No. 12 wire has an rf

The 75-meter top-hat seemed achievable while
top-loading on 160 meters (accounting for 67 de-
grees or 105 feet of missing verticall seemed more
formidable. One source in 1915 describes short verti-
cal antennas that use umbrella-loading for top hats.

trap affects performance

Antenna performance depends on the behavior of
the trap, tapped onto the 75-meter section at the 49
degree point. The voltage is estimated at 1200 volts,
peak, at a one-kilowatt power level. Since the large
umbrella is connected to the other side of the trap,
that end is assumed to be held constant at or near
zero potential. The entire voltage appears across the
trap.

resistance of 0.25 ohms. This calculates to 31 watts
of power, dissipated by the trap. This would prove
very significant if the antenna were subjected to five
or ten minutes of RTTY or a-m operation.

These considerations must be balanced by other
factors. If the trap Q s increased, the loss is reduced;
but so is the system bandpass. These are engineering
trade-offs. The trap in this system effectively limits
the 76-meter bandpass (between 2:1 VSWR points)
to 86 kHz. Other methods are used to circumvent
that limitation.

Another characteristic of short antennas is their
very low feedpoint impedance — so low that it is
sometimes hard to measure. In highly efficient sys-
tems the inclusion of even one ohm of non-radiating
resistance will make a significant change in the feed-
point resistance. The equivalent series-input resis-
tance (Rgq) of the trap resistance, calculated above,
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may be estimated very closely if the as-built base cur-

LARGEST DISPLAY IN U.S.! rent is known:

Given Pp = 30.9 watts r‘d:'ssr'pﬂum: in trap)

and Iz = 7.14amperes

then R(.q = 30'9’ = }?'9 = (.61 ohms

(7.14)? 1
Odom Amplica Sclentific/Atlanla
M/A Com AVCom Prodelin So it is known already that the trap with its 0.25-ohm
KLM Dexcel Channel Master < % £
MTI Luxor  Chaparral coil resistance will be reflected at the antenna base as
ADEC  Drake  Avanlek 0.61 ohm in series with the other instrinsic resis-
Beach Craft e

The calculated radiation resistance for the 75-
meter system is 19 ohms. The measured feedpoint
resistance is 19.6 ohms. It is highly probable that the
0.6-ohm discrepancy can be explained by the rf resis-
tance of the trap, calculated in the preceding para-
graphs.

The construction, measurements, and perform-
ance characteristics of verticals in general, and of a
two-band trapped vertical antenna in particular, will
be described in Part 2, the conclusion of this article.
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mail. All prices are delivered in USA. Allow three weeks after order for delivery

(213) 447-4565 Charge card orders only

P.C. ELECTRONICS 2522 Paxson Lane,
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YOU'’LL NEVER GET A BETTER DEAL!

CALL TOLL FREE 800-221-0860

HUSTLER ANTENNAS
SF2 - “Buck Buster” 5/8"” Wave CG144
2 Meter Antenna $ 95 5.2dB gain Collinear $ 95
w/3/8 x 24" Threaded Base - w/3/8 x 24"
i 3dB gain Threaded Base
| HOT - EASY ON/OFF TRUNK MOUNT

) with 3/8 x 24" Swivel Ball ) $
for CG144 & SF-2 G614 - 60 6850

Base Antenna

= |
i G7144 - 7dB -
i « $1 495 Commercial Grade $9800 ﬂ
Base Antenna ‘#\._
And many other Hustler Antennas & Mounts B
BBLIAA . . civs s e smvaiis s s 25% RABICET cooisminis masiee: aim s monneasei i s e 1378
21 o] I I 3500 SEM: o rs s R R e e s T 24%
BBLETSA0 csmnii i i v s saa ssias 2475 TR i wacioveions colmm oo Naim oLt e e AT AR 1395
L1 oo st e 13% T s = A P B S AN oy 8%

CECO STOCKS THE ENTIRE HUSTLER VHF/UHF & COMMERCIAL LINE
DEALER INQUIRIES INVITED

TC1109 MONITOR

$14000 Ll | $140°° Qg

SLOW/FAST SCAN SPECIAL
e TC1109 e 16mm F1.6 Lens $:Z 800
e TC1501 e EEM1 Wallmount for Camera

WAHL SOLDER STATION

7 Watt DC
with Adjustable $
Temperature Control

TC1501 CAMERA

WAHL CORDLESS 7700

Gordles han $2 500

with Charger

TOP BRAND Popular Receiving Tube Types FACTORY BOXED 75/80% OFF LIST
SEMI-CONDUCTORS TUBES RF CONNECTORS
MRF 245/5D1416 $30.00 3-4002 $85.00 61468 $6.50 8156 $1095 PL 259 10/%4 95
MRF 454 $1895 3-5002 $85.00 6360 $4 .25 8844 $2950 PL 258 10/$8 95
MRF 455 $12.50 4-400A $80.00 68838 $6.75 8873 $175.00 UG 175/176 10/$1 .60
MRF 644/5D1088 $19.95 4CX250B $50.00 7360 $9.15 BB74 $180.00 UG 255/U $2 50 ea
2N3055 $ 95 5728 $39.50 7735A §2950 B877 $£45000 uG 273/u $2 25 ea
2N6084 $12.50 B11A $12.00 8122 $98 .00 8908 $1050 M358 $250 ea
813 $3500 M359 $175ea
Type "N twisl-on
MINIMUM ORDER $25.00 ALLOW $3.00 MINIMUM FOR UPS CHARGES (RG&/U) $4.75

DEALER INQUIRIES INVITED

2115 AVENUE X ¢ BROOKLYN, N.Y. 11235
800-221-0860 212-646-6300 TWX235125

COMMUNICATIONS, INC.
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handi-antennas

Three antenna improvements
for 2-meter hand-helds —
including a backpack beam!

No Amateur Radio station is better than its anten-
na. Most antenna articles seem to be for DXers or
big-gun contesters, but this article discusses anten-
nas for use with HT's that you can literally hold in
your hand. The first is a mechanical improvement in
attaching the rubber duckie to an HT; the second is
an antenna with significant gain over the rubber
duckie; the third is a backpack beam..

a mechanical improvement

One day | had a QSO with WDB6FMG who had just
finished replacing the output connector on his HT.
He remarked that he had been in the habit of remov-
ing the rubber duckie every time he put the HT in his
briefcase or connected the mobile whip. After re-
moving and replacing the antenna many times, the
connector had worn down and would not make a
reliable contact. It was a difficult job to disassemble
the transceiver and replace the output connector.

This started me thinking. Wanting to avoid the
same problem, | looked for a sacrificial connector, an
adapter that could take the wear and then be re-
placed easily. My first approach was to use a straight
male-to-male adapter and a straight female-to-female
adapter. This served the purpose, but seemed cum-
bersome.

Then | discovered that a BNC 90-degree elbow had
one male and one female end. This could be used as
a sacrificial connector, but made it necessary to hold
the HT on its side, which is awkward.

It's best to use two right-angle adapters. This
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arrangement has several benefits in addition to the
sacrificial adapter. It is not necessary to remove the
rubber duckie to put the HT in a briefcase, because it
folds down compactly. For mobile or other use with
an external antenna, the two adapters act as a swiv-
el. This allows the antenna connector to bend and ro-
tate when the HT is picked up or set down.

a performance improvement

Despite the convenience of the rubber duckie,
there are many times when an antenna with more
punch is needed. This is particularly true when oper-
ating simplex, or in populous areas where repeater
sensitivity must be restricted so that high-power sta-
tions do not bring up several machines at the same
time.

Rubber duckie antennas are not particularly effi-
cient; a quarter-wave whip can achieve 3 to 6 dB
more radiated signal than the rubber duckie. Consid-
ering the threshold effect of fm, 3 dB can make all
the difference between good copy and no copy at all.

Several more dB can be achieved over the quarter-
wave whip by paying attention to the image or
ground side of the antenna. There have been several
articles describing the importance of a proper ground
structure in achieving a low angle of radiation. After
all, low angle radiation is the name of the game to in-
crease your coverage on 20 meters or 2 meters.

The easiest way to provide the ground side of the
antenna is to use another quarter-wave whip posi-
tioned down from the antenna feed point. The result
is really a center-fed vertical dipole. | made this type
of antenna as an experiment, and was very pleased
with the improvement in signal strength for such a
simple design. | have since used the dipole antenna

By Paul A. Zander, AAGPZ, 86 Pine Lane, Los
Altos, California 94022



The station, ready to be assembled. The longer antenna
parts are in a plastic bag. The smaller pieces and a length of
coaxial cable are in the smaller pouch. (Photo courtesy
N6ST.)

to make contacts that would have been impossible
with only a quarter-wave antenna. The half-wave di-
pole seems to be competitive with a five-eighths
whip without the problem of damaging the ceiling.
Of course, you can reduce the half-wave to a quar-
ter-wave when signals are strong enough.

The half-wave antenna is basically two quarter-
wave whips and a BNC tee adapter. The only trick is
that the two whips must be fed out of phase: one
whip connects in the normal fashion to the center
conductor; the other whip is electrically connected to
the outside of the connector. This is just like an 80-
meter dipole connected to coax cable, where one
side of the antenna is connected to the cable shield.

One way to make the required connection is to
modify the tee fitting so the center conductor on one
end connects to the outside of the connector instead
of the other center conductors. This procedure
should take only a few minutes. Carefully drill a small
hole, about 1/8-inch (0.32-cm) diameter, slightly
closer to one end than the other. Drill through the
center conductor close to where it joins the center
conductor from the side arm. If you are uncertain
precisely where to drill, it may be preferable to enlarge
the hole in the connector shell. Then use a pointed
knife blade to cut away the plastic and expose the

three center conductors where they join. Next drill
through the center connector going to one end. Be
sure to leave the remaining two center conductors
joined.

The next step is to remove the piece of center con-
ductor from the connector. If you are lucky the piece
may drop out, but the drill probably will have created
enough of a burr to hold the piece in place. Insert a
short length of 18-gauge wire into the center con-
tact. This will allow a pair of tweezers to grasp the
contact without damaging the contact fingers. Gently
pull the cut center conductor out of the end of the
connector.

The piece of 18-gauge wire can serve as a handle
while you perform the next steps on the piece you
just removed. Trim this piece a little bit shorter so
there will be a gap when it is re-installed. Solder a
short piece of flexible wire to the end of the cut
piece,

You are now ready to reassemble the connector,
Thread the wire and attached piece of center con-
ductor back into the connector. Solder the end of the
wire to the outside of the connector. Use an ohm-
meter to verify that the rewired center conductor is
connected to the outside of the connector and not to
the other center conductors. Fill the hole with epoxy
to provide mechanical support for the rewired center
conductor. When the glue hardens you are ready to
try it out.

A completely different approach is to use a stan-
dard tee fitting, one standard whip and one modified
whip. The connector of the modified whip has its
center pin and insulating spacer removed. The insu-
lator is replaced by a solid metal piece so the whip
connects directly to the shell of its connector.

still more gain

My next design objective was to design and build a
2-meter antenna with 10-dB gain which could be
folded or disassembled into a size not more than 16
inches (40 cm) long: small enough to fit into a back-
pack. But what kind?

———

table 1. Gain of driven arrays.

number of elements possible gain

1 0dB (referencel
2 3dB

4 6dB

8 9dB
16 12 dB
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How much gain can you achieve with a driven
array of dipoles? Adding a second dipole to the refer-
ence antenna can add up to 3 dB to the gain figure.
Another 3 dB is achieved by adding two more dipoles
to the array, for a total of four elements. Table 1
summarizes the number of elements required for a
driven array of given gain, and shows why a driven
array of dipoles is not attractive for use as a portable
antenna.

This brings us to another category of antennas,
parasitic arrays. Table 2 shows the gain you can
expect from a properly designed Yagi or quad using a
reasonable number of elements. From this, we can
expect to get 10-dB gain over a dipole from either a
four-element Yagi or a three-element quad. This is
much more promising than a ten-element driven
array. In fairness, it should be pointed out that driven
arrays can generally be made to work over a broader
range of frequencies than parasitic antennas. Also, a
quad or Yagi will require rotation toward the station,
while a colinear antenna, having an omni-directional
pattern, does not.

Quads are great antennas. | used a full-size quad
on 20 meters for many years. Quads can also be me-
chanical marvels (or monsters depending on your
point of view). The challenge is to build a bigger an-
tenna that packs smaller! Quad antennas usually
have mechanical spreaders which support the ele-
ments. In contrast, Yagi antennas usually have self-
supporting elements. These observations led me to
expect that a cleverly designed Yagi antenna was the
way to proceed.

construction details

This antenna design represents a compromise be-
tween locally available materials, package size, and
antenna performance. | decided to build a four-ele-
ment Yagi which is assembled something like a cus-
tom Erector™ Set. The boom and mast are each
made from pieces of aluminum angle-stock. This
allows the pieces to nest together when the antenna
is packed. The elements are made of pieces of small
diameter aluminum tubing. By making the individual
boom pieces 16 inches (406 mm) long, three pieces
can make a 48-inch (1220-mm) boom. This is a rea-
sonable size for a four-element Yagi on 2 meters.
Also, by making the element spacings 16 inches (40
cm), the centers of the driven element and first direc-
tor will be at joints in the boom, leaving fewer places
where parts have to be joined.

Having established the element spacings and
diameters for mechanical reasons, | next needed to
calculate the element lengths. Fortunately, | have a
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computer program for Yagi antennas. It includes an
optimizer routine, which allows the computer to sys-
tematically try many combinations of antenna dimen-
sionsto find those that would give good performance.

table 2. Possible gain for Yagis and quads with dif-
ferent numbers of elements.

number
of elements Yagi gain quad gain
1 0dB (reference) 2d8
2 56 dB 7-8dB
3 8-9dB 10-11dB
4 10-11 dB 12-13dB
5 11-12dB 13-14dB

For this particular antenna, | was most interested
in achieving gain over the entire 2-meter band. Front-
to-back ratio was not considered important. There
are many combinations of element spacings and
lengths which could be expected to give similar per-
formance. However, the spacings were chosen for
mechanical reasons. Furthermore, by making the
two directors identical in length, the possibility for
errors when assembling the antenna is eliminated.
These compromises probably cost a dB or so over an
antenna intended for maximum gain at one frequen-
cy, but were considered worthwhile.

As mentioned, aluminum angle-stock is used for
the boom and mast. The boom is made from three
pieces of 1/2 x 1/2-inch (13 x 13-mm) angle. Each
piece is 16 inches (406 mm) long. Hence, the assem-
bled boom is 48 inches (1220 mm) long. Similarly the
mast is made from three pieces of 1/2 x 1-1/2-inch
(13 x 38-mm) angle. The pieces of the mast and
boom are joined by small aluminum blocks and 8-32

Close-up of the joint between the first director and the
boom. The boom is made from lengths of aluminum angle-
stock which are fastened to the block by screws. The ele-
ment halves screw into the sides of the same block.



The boom is assembled and the first part of the mast is
added. (Photo courtesy N6ST.)

cap screws. Slots in the ends of the aluminum angle
allow the pieces to slide apart when the screws are
loosened, without being completely removed. Keep-
ing the screws in the blocks reduces the effort
needed to reassemble the antenna. The cap screws
can be hand-tightened adequately for temporary use.
| carry a small hex-wrench to tighten them more
securely for longer operating periods.

The elements are made of 1/4-inch (6-mm) alumi-
num tubing. The eight tip sections are each 16 inches
(406 mm) long. The center sections are 2 inches (50.1
mm) long for the directors, 3 inches (76.2 mm) for
the driven element, and 4 inches (101.6 mm)| for the
reflector. Making the center sections different
lengths makes it very easy to put them in the correct
place on the boom. The correct tip section is always
the top piece on the pile.

On each of the sixteen element-pieces, the end
towards the boom has a permanently attached 8-32
thread. This was done by first tapping a screw thread
inside the tubing. Next the end of a 0.5-inch (12-mm)
headless set-screw was dipped in epoxy. Then the
set screw was threaded into the end of the element
piece until about 0.25 inch (6 mm) was exposed.
Afterthe epoxy set, the screw was permanently fixed.

The outer end of each of the center sections has
an internal 8-32 thread to receive the screw from the
tip section. This thread is installed by reaming the in-
side of the tubing to the correct diameter and putting
a steel-threaded insert in the tube. These inserts are
commonly sold to repair threads which have been
stripped. Here the insert protects the aluminum from
wear as the antenna is assembled and disassembled.

The thread size was chosen to be compatible with
the tubing-wall thickness and inside diameter. You
may well find that a slightly larger or smaller size is
better suited to your tubing.

Assembly is begun by lining up the boom pieces
and tightening the screws. Then the mast is assem-
bled and connected to the boom. Next, the center
sections of the elements are screwed into the sides of
the same blocks which join the boom pieces. Finally,
the element tips are put in place.

The antenna can be easily assembled or disassem-
bled in under five minutes. At current prices, all of
the material costs about $10 at the local metal sup-
plier. The whole thing weighs under two pounds,
which is certainly less than an amplifier and power
supply.

table 3. Final element lengths.

Director 1 36.5inches 927 mm
Director 2 36.5inches 927 mm
Driven Element 38 5inches 978 mm
Reflector 40.5inches 1029 mm

feedline matching

Nothing has yet been said about connecting the
feedline. The center of the driven element is a Plexi-
glas™ block instead of the aluminum blocks used
elsewhere. The driven element is fed as a center-fed
dipole. With no matching circuit, the SWR is about
641,

The original plan was to make a small circuit board
with a suitable impedance-matching circuit. This

Close-up of the driven element and matching circuit. The
mechanics are the same as Photo 2 except that the block is
acrylic plastic and the coax cable is connected to the two
sides of the driven element. The tubular capacitor is used
for impedance matching.
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approach was expected to be smaller and lighter than
a gamma match or some of the other impedance-
matching methods. After some experimenting with
different matching circuits, it turned out that a simple
capacitor is all that is needed. Without matching the
driven element would present an impedance consist-
ing of a small resistance and inductance. The addi-
tion of a 10-pF capacitor across the antenna termi-
nals provides a VSWR of 1.5 to 1 to the feedline
(over the entire band).

Experiments were made with the center conductor
of the coax connected to the top side and the bottom
side of the driven element. The antenna seemed to
work better with the top side connected to the center
conductor. Possibly there is some interaction with
the metal mast which is on the bottom of the anten-
na. Experiments were also made with and without a
balun. The balun does not seem to offer any im-
provement, and so is not included in the final design.

performance measurements

Antenna gain was checked in two ways. The first
way was to switch between a dipole and the beam
while asking the receiving station for a comparison.
This yielded reports as high as 20 dB.

More reliable measurements can be made compar-
ing the received signal strength. A switchable attenu-
ator should be put in the feedline. A moderately
strong signal is then tuned in, and the attenuator
adjusted until the signal just breaks the receiver
squelch. Next, the beam antenna should be con-
nected and the attenuator readjusted until the signal
breaks the squelch. The difference (in attenuator
readings) is antenna gain. For tests in clear locations,
the gain measures about 10 dB, as expected.

Under conditions of multi-path propagation, re-
sults are less consistent. Small changes in the posi-
tion of the reference dipole make a big difference in
the received signal-strength.

However, since multi-path propagation is a com-
mon occurrence on 2 meters, let's consider it for a
moment. In multi-path propagation, obstacles and
reflecting objects cause the signal to reach the re-
ceiving antenna from two or more different direc-
tions. For simplicity, consider the extreme case
where there are two signals of equal strength. At
some antenna locations, the signals are out of phase
and cancel. In this case no net signal will be picked
up by the antenna. At other locations the signals will
be in-phase and add. The antenna will pick up a total
signal which is 6 dB stronger than if the antenna only
picked up one of the signals. Under these conditions,
a carefully placed vertical dipole could equal the per-
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The author carrying the complete station to a hilltop operat-
ing site. (Photo courtesy N6ST.)

formance of a directional antenna with 6-dB gain.

This is the type of effect which | have observed
with the portable beam. Under conditions of severe
multi-path propagation, it does not have the 10-dB
gain over a dipole. However, the beam does have a
different advantage: it is much less sensitive to posi-
tion than the dipole. In trying to raise a distant re-
peater, aiming the beam in the right direction and
making one transmission is all that is necessary. With
the dipole, several attempts may be needed to find a
good spot. Even then, a 10-dB beam still has an ad-
vantage in signal strength.

alternative construction ideas

| would like to suggest two other ways to build a
portable beam. First, instead of tubing the elements
could be made from pieces of metal measuring-tape.
The tape would be strong enough to hold itself up
when the antenna is in use. The elements could then
be coiled up for carrying.

A more exotic scheme would be to build the anten-
na on a sheet of Mylar plastic with elements made of
strips of aluminum foil. Such an antenna could be
folded up and put in your shirt pocket. The difficulty
with this design is finding a way to hold the antenna
up when you wish to operate, and keeping it from
blowing away in a breeze.

conclusion

| am sure that any of these three ideas will make
your 2-meter portable operations more enjoyable.

ham radio
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achieving the
perfect VHF antenna null

Principles borrowed from
a-m broadcasters

permit steerable nulls
with theoretically

infinite attenuation.

With fixed-location VHF stations, such as repeat-
ers, a situation sometimes occurs where more than
one station is received on a given channel, and one
of them must be rejected. A common solution has
been to use a directional antenna such as a Yagi.
However, a single antenna may not provide the re-
quired signal rejection.

For years, standard a-m broadcast stations have
used directional antenna systems to solve interfer-
ence problems. The principles involved are applicable
not only to the standard a-m broadcast band, but
also to VHF antenna systems. Many problems can
and have been solved using only two antennas.'234

design considerations

Several factors are important in the design of an
antenna system capable of peaking signals from one
direction while nulling those from another. For peak-
ing, two signals must be in phase. For signal nuiling,
the basic requirement is having two signals that are
equal in amplitude and have a phase difference of
180 degrees. *

*Theoretically, any number of signals can add up to a zero ampli-
tude result (signal). However, it rapidly becomes more difficult to
null increasing numbers of independent, time-varying signals.
Editor.
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A two-antenna system that provides a peak in one
direction and a null in another is shown in fig. 1.
Signals from direction A arrive at both dipoles (hori-
zontal or vertical) at the same time. The spacing be-
tween the two antennas cause signals from direction
B to arrive at antenna 2 with a time difference equai
to one-half wavelength, equivalent to a 180-degree
phase shift. If both antennas are fed in phase (equat
length feedlines}, signals from direction A add while
those from B cancel.

The equation for determining required spacing is:

§ = 2904
fisina

where « is the angle between the desired signal and
the undesired signal directions; f is the frequency in
MHz; and S is the antenna separation in inches.

The nulling arrangement works well with practical-
ly any antenna — horizontal dipole, vertical dipole,
and Yagi, etc. The angular displacement between
the directions of the two signal sources may be any-
thing from 0 to 360 degrees. Since the same absolute
value of the sine function occurs four times over a
complete rotation, any pattern is symmetrical and ex-
hibits four separate nulls. Consequently, the required
spacing for an angular displacement between signal
sources of 45 degrees is the same as that required for
one of 135 degrees, 225 degrees, or 315 degrees.
Other antenna separations, such as odd multiples of
S, can provide the same results. However, there is a
limit to practical applications of this system. The
spacing required for angular displacements around
0 degrees and 180 degrees becomes too large to
implement.

By John J. Duda, K3ED, 4311 Sunset Blvd.,
Erie, Pennsylvania 165604



more practical nulling methods

Required mechanical tolerances for antenna place-
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fig. 1. Example of simultaneous peaking (from direc-
tion A} and nulling (from direction B) using a two-ele-
ment array.
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fig. 2. Adjustable-length coaxial line section with con-
stant impedance.

ment can be relaxed if additional techniques, such as
electronic control of phase-shift and amplitude, are
employed. The exact 180-degree phase shift for the
undesired signal may be set by feedline length, and
variable gain preamplifiers may be used to provide
two signals of equal amplitude. An adjustabie feed-
line design® that provides a continuous phase shift is
illustrated in fig. 2.

Construction of this is not a simple task. However,
a small amount of error is tolerable; fig. 3 is indica-
tive of a practical feedline design. Many hobby stores
stock, or can obtain, brass tubing with a wall thick-
ness of 1/64 inch and diameters at 1/32-inch grada-
tions. Adjacent sections telescope together, and by
proper selection of tubing size for the inner and outer
conductors, the characteristic impedance of each
section can be set to approximate either 50 ohms or
75 ohms at a unity velocity factor. As it works out,
type F and BNC connectors are well-suited for mount-
ing into the ends of these. For some of the smaller
diameter units, however, it is necessary to file down
the end of the connector for best fit.

To assure a solid assembly, the flange of each con-
nector should be spot-soldered to the tubing. A
string is clamped to each end, slightly shorter than
the maximum extended length of the section, to pre-
vent the section from separating into two pieces dur-
ing adjustment. Table 1 lists practical combinations
of tubing for use with type F and BNC connectors.

Amplitude match, the second condition, is ob-
tained using the preamplifier shown in fig. 4. The
preamplifier uses an untuned input circuit to reduce
gain variations prior to signal combining. Any pream-
plifier instability can be reduced by placing a low-
value resistor {10-27 ohms), or ferrite bead, in the
drain lead of each J310.

A complete system that uses Yagi antennas in the
array appears in fig. 5. The phase section and pream-
plifier unit were adjusted using signals in the fm
broadcast band. In many cases signals could be null-

conductor

outer
inner

outer
inner

outer
inner

outer
inner

section A

13/320D
4/320D

14/32 0D
4/320D

10/320D
3/320D

14/32 0D
6/320D

impedance
{ohms)

65.9

70.6

65.8

46.3

table 1. Brass tubing combinations for practical adjustable-length sections using 75-ohm and 50-ohm coaxial cable.

average
impedance impedance
section B (ohms) {ohms)
12/320D 77.9 71.8
3/320D
13/320D 83.1 76.9
3/3200D
9/320D 83.1 74.4
2/320D
13/320D 52.4 493
5/320D
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TYPE F OR BNC
STRING ( CHASSIS MOUNT
TYPE F CONNECTOR)

SECTION A SECTION B

fig. 3. Adjustable-length coaxial line section using
brass tubing with each half approximating impedance
of associated cable.

390
ANTENNA rgﬂ
RFC J310
220
500
390
ANTENNA 2%—9{ »
RFC J310
220
500 7; [
Except a5 indicated, decimai 0.00! 180
values of capacitance are in micro- rizv
farads (uF); others are in picotar-
ads (pF); resistances are in ohms.
k=1000 M = 1,000,000
fig. 4. Diagram of preamplifier unit for adjusting signal
level from each antenna.

special case:
180-degree displacement

If the signal to be rejected is coming from the
direction opposite the desired signal, another config-
uration can be used. Fig. 6 shows two antennas, a
quarter-wavelength apart and fed 90 degrees out-of-
phase. Signals from A hit antenna one 90 electrical
degrees before they hit antenna two. Since the feed-
line from antenna one is 90 electrical degrees longer
than that from antenna two, signals from direction A
arrive in-phase. On the other hand, signals from B hit
antenna one 90 electrical degrees after they hit
antenna two. They are further delayed another 90
degrees by the long feedline to antenna one, giving a
total phase shift of 180 degrees. Spacings at any odd
multiple of a quarter-wave also provide nulling.

Fig. 7 shows how Yagis may be used in a system
exhibiting infinite front-to-back ratio. Again, the
peaking criteria need only be approximated, while
the system is electronically fine-tuned to give total
nulling of the signal off the back. Slight shifts in
spacing and/or feedline length may be used to gen-
erate nulls in the vicinity of 180 degrees. The null can
be slewed off the 180-degree direction by changing

ed down to noise level. In some cases nulling one
station revealed another station on the same channel.

system limitations

The system is not totally effective in cases of multi-
path, where the undesired signal arrives from more
than one direction. Nor is the system totally effective
if the antennas are not rigidly mounted. It takes very
little physical displacement to upset a perfect null
setting; this means antenna rotators cannot be used
as they provide too much variability in setting, as well
as backlash.

Although the antennas are electronically fine-
tuned for nulling the undesired signal, such care, as
mentioned before, is not required for peaking. An
error of as much as 10 electrical degrees from bore-
sight reduces the gain by only about 0.3 dB.
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PREAMPLIFIER

Ay 7 ANTENNA | UNIT
ANTENNA 2
——O RECEIVER

ADJUSTABLE
LENGTH
FEEDLINE

fig. 5. Practical antenna system with electronic null
adjustment.

ANTENNA 1 ANTENNA 2

L+As9
FEEDLINE FROM ANTENNA |
1S A QUARTER WAVE [ ONGER

THAN THAT FROM ANTENNA 2

fig. 6. Dipole pair setting for peaking signals from one
direction and nulling those displaced 180 compass
degrees.
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fig. 7. Practical antenna system with “infinite’” front-
to-back ratio.
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EXCITER —
———
754 500 CINE POWER
A/4 LINE AMPLIFIER ——O ANTENNA 2

* 2

ADJUSTABLE]
VOLTAGE
POWER
SUPPLY

fig. 8. Null adjustment with a transmitting system.
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antenna spacing, feedline length, or both. Another
method is to maintain the 180-degree null point and
to aim the back of the array toward the undesired
signal.

the first system, or at some odd multiples of a quar-
ter-wave in the second system, has value. The closer
together two antennas are placed, the more they in-
teract. Wide spacing effectively reduces this inter-
action.

transmitting arrays

Null principles can be applied to transmitting sys-
tems as well. Fig. 8 shows how two power amplifiers
and an adjustable-length line section can be used to
secure a perfect null in a transmission pattern. Feed-
line length from each amplifier to the antenna should
be equal. Amplifier input lines, as measured from
their common junction, should be equal in length, or
have a difference of one-quarter wavelength, de-
pending on the system used.

temperature changes
influence pattern

Another factor to consider is the effect of tempera-
ture on feedline length. This has been a problem in
broadcast applications.® The effect may be mini-
mized by making the outdoor portion of each feed-
line section equal in length. The adjustable-length
line section and preamplifier unit are best located in-
doors near the receiver, pratected froam the ele-
ments. Here they can also be adjusted by observing a
local field-strength meter. There should be minimal
signal pick-up by the feedlines, as any direct signal
pick-up by a feedlinz serves to mask the true antenna
pattern. It has been reported that military RG cable
provides about 35 dB shielding, whereas less expen-
sive cable may provide only 20 dB. Full braid, duofoil,
or double-shielded coaxial feedline may be necessary
in difficult situations.”

Finally, the nulling criteria holds only for a single
frequency. However, attenuation remains high
around the set frequency. For example, if the null is
set for the carrier of an fm broadcast station, which
has a channel of +/— 100 kMz, the calculated atten-
uation decreases from infinity at the carrier frequen-
cy to about 80 dB at the channel limits.

The systems described here can solve many prob-
lems. If there is another signal on a desired repeater’s
frequency, it can be nulled out. Setting a null in a
transmitting pattern may offer a solution to an rfi
problem. Then too, the systems may be used to re-
duce interference in fm broadcast or TV station
reception. An interesting application is nulling one of
the desired signals in a multipath distortion problem.
By adding two coaxial relays it is possible to expand
the system to the capability of switching the nuli
from one direction to another. For example, the addi-
tion of a half-wave section in either feedline may be
used to reverse null and peak directions. The adjust-
able-length line section and preamplifier are also
effective with circularly polarized antenna systems,
since they permit total nulling of signals of one sense
or the other.
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TECHNIQUES v 7ot

Antenna experimentation is one
of the few fields in which an Amateur
can participate armed only with en-
thusiasm, a tape measure, an SWR
meter and inexpensive tools. No
Ph.D. degree in higher mathematics
or computer technology is required.

One of the best candidates for
home experimentation is the quad an-
tenna (fig. 1). The quad loop can be
built in many configurations. The
support structure can be as uncom-
plicated as a set of bamboo poles and
the whole arrangement can be built
for only a few dollars. A single loop
parasitic element added to the driven
loop makes a two-element quad
beam. In many areas of the world
where aluminum tubing is hard to
find, or prohibitively expensive, the
quad antenna is the best answer to
the need for a high-gain, high-fre-
guency antenna.

the single-element
loop antenna

While the loop antenna has been
known since the early days of radio,
the use of a large loop for hf transmis-
sion was not seriously investigated
until 1938 when Clarence Moore, ex-
WILZX, developed a two-element
foop antenna for shortwave broad-
casting. The Moore design was an in-
stant success and the so-called quad
antenna has been popular with Ama-
teurs worldwide for the past four
decades.

The simplest quad is a single loop
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which provides horizontal polariza-
tion when fed as shown in fig. 1. The
loop has a bi-directional pattern simi-
lar to that of the dipole. Loop gain
and feedpoint impedance are a func-
tion of the shape of the loop. The
loop having the highest gain and
feedpoint resistance is the circular
model. This provides a power gain of
about 1.13 dB over a dipole with a
feedpoint impedance of 135 ohms.
The square design has a gain of about
0.85 dB over a dipole and a feedpoint
impedance of 120 ohms. The triangu-

lar, or "'delta,”” loop provides a gain of
about 0.55 dB over a dipole and a
feedpoint impedance of 105 ohms.

An intermediate-design loop which
provides a power gain of 1.5 dB over
a dipole and a feedpoint impedance
of 50 ohms is shown in fig. 2. This
guad loop (while a bit unwieldy for
the lower frequencies) is an excellent
antenna for the higher bands, as it
provides bi-directional gain and can
be fed directly with a 50-ohm coaxial
line. A similar design, to match a 75-
ohm line, is also shown.

FoF

G=1.13d8 @

Z={35 OHMS

e

G=0.85d8
Z=120 OHMS

FoF

6=0.5508
2:105 OHMS

75 OWM TRANSFORMER LINE
/ Quap LOOP
- FEED POINT

7777777 -0

band length T
10 5'10"(1.78 m)
15 7'10" (2.38m)
20 11°8"(3.61m)
—————— o T

50 OHM LINE TO STATION

®

fig. 1. fA) The simple transmitting loop. Directivity is in and out of page. The triangu-
lar loop may be inverted, with apex at bottom and feedpoint at apex. (B) Quarter-
wave transformer for use with quad loop antennas.
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fig. 2. Single element quad loops for 50-
and 75-ohm feedlines.

The delta loop and the circular
loops have a feedpoint impedance
somewhat different from that of the
square, but all of these designs can
be nicely matched to a 50-ohm trans-
mission line by the use of a quarter-
wavelength, 75-ohm transformer be-
tween the line and the loop. Data for
such a transformer is given in fig. 1.

The loop antenna is balanced to
ground at the feedpoint and it is a
good idea to isolate the outer shield
of the coaxial feedline from antenna
current. This can easily be done by
winding the line into a four-turn coil
about 8 inches in diameter directly
below the loop. The plane of the coil
should be at right angles to the plane
of the loop.

One of the advantages of the loop
antenna is that it can be supported at
the midpoint by a single pole. Proper-
ly built, the loop is not obtrusive and
can be used in areas where more con-
spicuous ham antennas are frowned
upon.

The 50-ohm or 75-ohm loop can be
turned on a side to provide a vertically
polarized array for low-frequency
operation. For 40 meters, for exam-
ple, loop height is only about 22 feet,
and the extensive radial system that is
required for a ground plane antenna
is not as necessary (see fig. 3).

the cubical quad
beam antenna

Adding a parasitic element to the
driven loop produces the famous

cubical quad antenna pioneered by
ex-WILZX. The quad is a unidirec-

tional array providing a power gain of
about 6 to 7 dB with a good front-to-
back ratio. Both gain and f/b ratio de-
pend upon element separation and
tuning, as is the case with the tradi-
tional Yagi beam design.

It is difficult to surpass the advan-
tages offered by the simple two-ele-
ment quad. It is light and has low
wind resistance, and it provides high
gain in a small package. The feed sys-
tem is uncomplicated. In addition,
since the elements are continuous
and have no tips, rain static problems
{often a headache with the Yagi
beam) are nonexistent. The cubical
quad beam is thus an ideal antenna
for the DXer who wants to get good
results with a minimum expenditure
of money.

a practical two-element
cubical quad

Data for a practical two-element
quad are given in fig. 4. Boom length
is about 0.12 wavelength, which pro-
vides a compact design and a good
match to the coaxial transmission
line, since feedpoint impedance of
the guad is a function of element sep-
aration as well as tuning. The reflec-
tor loop is pre-cut to the correct di-
mension and requires no adjustment
after assembly. Important dimensions
are shown in the illustration, the
length R being the distance from the
center point of the assembly to the
point of attachment of the wire to the
support structure.

The crossarms for the quad should
be made of insulating material. Many
quad assemblers have run into prob-
lems when metal arms are used for
the array. It is possible to insert insu-
lating sections in metal crossarms,
but the builder is advised to stay
away from this complicated tech-
nique. Fiber glass poles, bamboo,
and PVC pipe have been used suc-
cessfully for guad arms.

Most homemade guads use a sec-
tion of 2- or 3-inch diameter alumi-
num tubing for the boom. The two-
element quad usually requires 2-inch
tubing, but a quad for 6 or 10 meters
can use a smaller diameter boom.

Boom-to-crossarm clamps are
available from several manufacturers,
but many builders have made their
own out of a plywood sheet and gal-
vanized-iron angle brackets. If you
take this approach, make sure that
the edges of the plywood are sealed
against moisture penetration. Two or
three coats of outdoor house paint
will do the job.

A more exotic design makes use of
a “spider’’ arrangement which em-
ploys multiple crossarms supported
from a central point on the mast, at
the middle of the array.

how high the quad?

Experience has proven that the
quad antenna will perform well even
though mounted close to the earth.
As an example, the main lobe of a
quad antenna mounted one-quarter

COAX FEEDLINE
T0
T Tt T T T T TRANSMITTER

s 50-ohm toop 75-ohm loop
// A = 47107 (14.6 m) A =42'3"(129m)
B =226"(6.8m) B =28'2"(86m)

fig. 3. Vertically polarized 40-meter loop for 50- or 75-chm feed. Mount loop in vertical
plane as high above ground as possible. Bring feedline off horizontally.
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26"

352" 364 17
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(5.38m) {5.54m) (2.56 m) {3.81m)

20
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(3.56 m) 3.73m) (1.70m) (1.93m)

10 88" g 42" Y

(2.64m) @2.77m) (1.27m) {1.88m)

fig. 4. Design data for two-element
guad. Dimension R is approximate dis-
tance from center point of loop assem-
bly to point of attachment of wire.

wavelength above the ground is at an
elevation angle of 40 degrees,
whereas the angle of maximum radia-
tion of a dipole at the same height is
straight up.

At a height of three-eighths wave-
length the angle of radiation of a
quad is about 32 degrees below that
of a Yagi or dipole at the same height.
Finally, at a height of one-half wave-
length, the radiation angle of the
qguad and the dipole (or Yagi) are
about equal. (The height of the quad
is measured to the bottom of the
lower element, as that is the point at
which the quad is usually supported).

The upshot of this is that the quad
does better in terms of low elevation
angles than does either the dipole or
the Yagi beam. True, a height of one-
quarter wavelength is not a good one
as far as low-angle, long-distance DX
is concerned, but if you are stuck
with it, it is better to use a quad than
almost any other antenna because of
the lower angle of radiation.

Those Amateurs lucky enough to
get the quad up in the air from 40 to
60 feet above ground will quickly find
out why the quad achieved world-
wide popularity in a very short time.
Build a guad and enjoy!
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RFI revisited — 18 MHz

The 18-MHz band (18.068-18.168
MHz) has not been opened for gen-
eral use in the United States, al-
though Amateurs in several other
countries are already using it on a
non-interference basis. Use of the
band in the U.S. poses some interest-
ing problems so far as RFi goes. The
third harmonic of the band (54.2-54.5
MHz) falls extremely close to the
video (picture carrier) frequency of
television channel 2 (65.25 MHz).

This situation is unique; | can't
think of another circumstance where
the harmonic frequency of an Ama-
teur band falls so close to a television
video channel.

My experimental license (KM2-
XDW) permits restricted operation in
the 18-MHz band, and this provided
the incentive to explore the question
of TVI on this new ham band. One of
the first experiments [ ran on 18 MHz
was to determine the degree of TVI
that | would encounter when oper-
ating on this band. | used my regular
station equipment, which included
TVI suppression techniques such as a
lowpass filter in the transmission line,
bypassed power lines, and good
equipment grounding. This sufficed
to provide adequate TVI protection
on all Amateur bands when the TV
receiver was equipped with a high-
pass filter. Alas, operation on 18 MHz
quickly pointed out that ordinary TVI
suppression was insufficient in my
case to reduce channel 2 television in-
terference to an acceptable level.
After a few false starts, however, |
was able to clean up the problem,
which seemed to be a combination of
fundamental overload plus harmonic
interference. Here's what | did:

First: | wound about five turns of
the transmission line (RG-58/U) at
the transmitter around an iron-pow-
der toroid core of 2% inch diameter
(Amidon T-225-2). This was done to
“cool off”’ the outside of the coaxial
line to the antenna. A similar toroid
choke was placed at the antenna end
of the line.

Second: The garden variety high-
pass filter on the television set was re-
placed with a higher attenuation unit
(J.W. Miller C-513-73 for 300-ohm
line, or C-513-T2 for 75-ohm coaxial
line). These filters provide about 60
dB of attenuation to signals below 40
MHz.

Third: The line cord of the televi-
sion receiver was wrapped around a
ferrite core, similar to the one used on
the transmitter feedline. This was
done to isolate the receiver from rf
picked up by the power line.

After these three fixes were incor-
porated into the station, the televi-
sion receiver was reasonably clear
during 18-MHz operation, even at a
kilowatt input level. | was transmit-
ting into an antenna only about 18
feet away from the TV antenna.

[t was interesting to note that
some TVI measures actually degraded
the TV picture. One brand of TV fil-
ter, for example, when placed in the
ribbon line, seemed to upset the TV
tuner, as it produced ‘“‘sound bars”
on the picture which wiggled about
with the audio signal. Removing the
TVI filter and replacing it with the one
specified cleaned up the wiggly lines.

Grounding the TV receiver chassis
(through a 0.01-uF, 1.6-kV disc ca-
pacitor for protection) increased the
TVI level, possibly because the
ground lead was long enough to act
as an antenna at 18 MHz.

In summary, it is possible to clean
up TVI at 18 MHz, but it takes special
care to make sure the transmitter is
“clean’’ for channel 2 reception. In
addition, the television receiver has to
have a good highpass filter in front of
it to provide maximum overload pro-
tection from the transmitter.
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An effective DX antenna
that’s easy to put up
— and that stays up

four-vertical collinear element
20-meter array

This is a 20-meter version of the BO-meter array described in QST in ‘
1965. It represents one method of providing directional perform

ance without the use of a rotator. Interconnect figure courteésy r
ARRL. Editor

| had never been impressed with vertical antennas
until | phased a pair of 40-meter quarter-wave verti-
cals a few years ago. Since the two worked so well, it
seemed reasonable that four should work even bet-
ter. | constructed a phasing box for four in-line verti-
cal antennas.' However, not having the time to erect
this system, | stored the relay box away.

A job change some time later brought me to a
small ranch duplex adjacent to an open field. |
erected a single 20-meter quarter-wave vertical in the
middle of the field using a ground system consisting
of eight 16-foot-long three-conductor radials.

four-element array
construction begins

Soon after this | started gathering parts for the
four 20-meter verticals. Using pieces of 1-inch (25.4-
mm), 7/8-inch (22.23-mm), and 3/4-inch (19.05-mm)
aluminum tubing with 0.058-inch (1.45-mm) walls, |
constructed four 16-foot 6-inch radiators using stain-
less steel automotive hose clamps and a slit tubing

By Jim Gabriel, WABDXB, 15 Cambrian, Tall-
fig. 1. 20-meter phased array. madge, Ohio 44278
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fig. 2. Basic ground system under each radiator, consisting
of copper disk and No. 16 insulated ac house wire,

technique. The base insulators were old plastic spac-
ers from a 20-meter quad. The antenna was mounted
on 1-inch treated-wood dowels driven several feet
into the ground (fig. 1).

The ground buss consists of surplus copper disks
from a junk yard. A 1-1/8-inch (28.56-mm) hole was
cut in the center of the disk and a series of holes
drilled around the perimeter with radials attached to
them by brass nuts and bolts (fig. 2). The radials
were number 16 insulated ac house wire. Finally,
each disk, as well as the antenna connections was
given two coats of clear Krylon" to retard corrosion
after radial wires were attached.

The verticals were laid out in line from northwest
to southeast, the switchable end-fire directions.
When the two broadside lobes were switched in, two
squashed figure-eight lobes resulted, one on south-
ern Europe and the other on the South Pacific. Since
| was mostly interested in working into Asia, | consid-
ered this the best compromise.

The verticals were spaced 16-feet 6-inches (5.03
m) apart and each was fed by equal three-quarter
wavelength RG-8X coaxial lines. The main feeder,
power divider, and three phasing lines used RG-8.
The ground systems consisted of four single-conduc-
tor quarter-wavelength wires under each antenna,
making it difficult to work into Asia. The small
ground system adversely affected the array perform-
ance. After adding eight three-conductor 16-foot 6-
inch (5.03-m) radials to the original four wires, (a
total of twelve radials) | noticed 4 to 6 dB difference
in transmission and a bit better front-to-back ratio on
receive. Knowing the importance of a good ground
system and with a future 40-meter installation in
mind, | laid an additional thirty 33-foot-long radials
under the two outer (NW) verticals, in about the 120-
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degree sector. A total of forty-two radials were now
connected to the outer antennas.

The VSWR using only twelve radials was NW -
1.2:1; SE - 1.4:1; broadside - 2.4:1. With the addition
of thirty 33-foot-long radials under the two outer
antennas, the VSWR was reduced to NW - 1.05; SE -
1.15:1; broadside - 2.01:1.

The relay phasing box, fig. 3, is wired as shown in
fig. 4. Internal leads should be kept as short as possi-
ble. When constructing the relay lines, phasing har-
nesses, and power dividers, remember that the
velocity factor of coax can be 0.66, 0.77, and
sometimes 0.81. It pays to check what the VF is
before you start cutting the coax. The electrical

246 x VF
freq. in MHz for 8130
degree or one-quarter wavelength line.* For the 180-
degree or 270-degree lines, just multiply by a factor
of two and three respectively. | used type-N connec-
tors and a type-N female T-connector for the power
divider since they are waterproof and constant impe-
dance devices. | found the rubber boots for the phas-
ing box connectors at a hamfest. The RG-8 coax and
relay wire (inexpensive doorbell wire) was placed
along a neighbor’s fence. | used surplus 50-cycle 120-
Vac large-contact relays that actuate at 35 Vdc.

The vertical array is easy to access (phasing box
and antenna connections) and maintain. If a 16-foot
radiator falls down as a result of heavy winds or ice
loading, it can be rebuilt easily.

length of the phasing lines is

performance

| worked two VK stations, both running little
Heathkit HW-8 QRP transceivers! On checks with
UADWAY and UASOH running just the 100-watt

fig. 3. Relay box, phasing lines, and antenna input power
divider (T-connector).

“See assumption 5 on page 20



RECEIVE WEATHER CHARTS
IN YOUR HOME!
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You can DX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.
Some transmitting sites even send weather satellite cloud

Easy to order.

Only $995 for the complete ALDEN Weather
Chart Recorder Kit. To order, fill out and mail the coupon
below. For cash orders enclose a check or money order

cover pictures! for $995. Add $5 for shipping and handling in the U.S.

; i and Canada (for Massachusetts delivery, add $49.75
You've heard those curious facsimile sales tax). To use your MasterCard or Visa by phone,
sounds while tuning through the call (617)366-8851.

bands — now capture these signals

on paper! - ALDENELECTROMCS

Assemble ALDEN's new radiofacsimile Weather Chart )
Recorder Kit, hook it up to a stable HF general-coverage Washington Street, Westborough, MA 01581
receiver, and you're on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,

and educators can now receive the same graphic printouts NAME: e

of high-quality, detailed weather charts and oceanographic CALLSIGN:

data used by commercial and government personnel. e = = . B
ADDRESS: S ] .

Easy to assemble— Backed by the CITY: __ sTTE _ap

ALDEN name.

[] I've enclosed a check or money order for $995.00 and

For over 40 years, ALDEN has led the way in the design $5.00 for shipping and handling, plus applicable sales tax
and manufacture of the finest weather facsimile recording ek
systerns delivered to customers worldwide. This recorder [ Charge to: [ MasterCard [--m [ Visa m:::
kit includes pre-assembled and tested circuit boards and - —
mechanical assemblies. All fit together in a durable, attrac- AGCOUNT ¢ (ALL DIGITS)
tive case that adds the finishing professional touch. BREEEEENENENEENEN
gl iy EXPIRATION DATE
Buy in kit form and save $1,000! [:D 3 ‘:I:]
You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for assembly, SIGNATURE REQUIRED
checkout, and operation. And ALDEN backs these kits IFUSING CREDITCARD

with a one-year limited warranty on all parts.
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STRIPLINE
POWER AMPLIFIER KITS
90, 144, 220 AND 432 MHz.

Perfect for EME, aurora, meteor and tropo scatter,
and other specialized communications modes.

These high performance state-of-the-art amplifiers come
in two basic models: 500 watts output using either the
4CX250 family or 8730 tetrode tubes. 1000 watts output
using 8874 triode tubes. The amplifier is 12" x 8" x 6"
and weighs just 14 Ibs. excluding cooling blower.

Power supply kits for both triode and tetrode models
available in kit form. Rated outputs are 2,000 VDC @ 500
ma; 7.6 VAC @ 6A for filament voltages; for tetrode
models 300 VDC regulated at 40 mA screen and — 120
VDC bias supply voltage. Power supply is 12" x 8" x 6"
and weighs 37 Ibs. Full line of accessories, rack or cabi-
net mounts, manufactured and kit options available.
Contact factory for details.

Each kit comes with fully illustrated, easy-to-read in-
structions. Factory back-up assistance is available from
trained technicians.

CALL FOR PRICING
2775 Kurtz St., Suite 11

e
- INONAR | ig
ctronics =3
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INEXPENSIVE

DOWNLINK

fixed or mobile
Meet the "Next Generation” satellite antenna .
with its many unique design features:
* Low Cost*

* Protected electronics
(from weather AND people)

* Lightweight

* Mesh surface to reduce wind load

* Styled appearance

* Superb pictures

* Install permanently, on trailer or roof-top.

For teleconferencing, commercial downlinking or personal
use. Designed to perform with the best and look better than
any. Contact us for more details. \t\\\\

*To avoid consumer misunderstanding

Lt TOTAL

we do not publish trade prices

ELEVIS|ON
NC

17537 N. Umpqua Highway
Roseburg, Oregon 97470 (503) 496-3583

v 199
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AS4 ANTENNAS

‘\.\] 7 \7(/ _T , 7 TRANSMITTER
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PHASING DELAY LINES

ALL RELAYS SHOWN IN
DE-ENERGIZED POSITION

fig. 4. Relay inconnection diagram for the four-element
phased array. The preferred end-fire direction is pres-
ent with no dc applied. Voltage applied to terminals 2
and COM reverses the array (still end-fire), while dc
applied to terminals 7 and COM provides a bi-direc-
tional broadside lobe pattern,

transceiver on SSB, front-to-back was in excess of
30 dB and sometimes as high as 40 dB. This is helpful
when you‘re trying to reject southern QRM and look-
ing for a weak 9V1 or 9M2 station over the North
Pole.

reference

1, Dana W, Atchley, Jr., WIWKK, A Switchable Four-Element B0-Meter
Phased Array,” QST, March, 1965

ham radio
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inexpensive connectors
for hardline

Hams combine ingenuity
and plumbing fittings

to solve

costly interface problems

A great deal of surplus hardline has recently be-
come available from CATV companies at very low
cost. The hardline has a solid aluminum outer shield
with either a solid copper or copper-clad aluminum
center-conductor. This high quality, low loss, VHF/
UHF cable is great for repeater or home stations.
There is only one problem connectors are expen-
sive, if they can be found. Once again, ham ingenuity
and homebrew construction are necessary.

| needed a connector (for 1-inch cable) which
would be simple and cheap to manufacture. Design-
ing one required some thought and many hours’
rummaging through local plumbing suppliers’ stock.
It takes only about 10 minutes to make each connec-
tor. The cost per connector is about $2.00 — far less
than they could be bought new. Construction is not
hard, and you may use considerable latitude choos
ing materials.

62 May 1983

First check out your local plumbing stores to see
what is available. The fittings | used were (1) a 3/8-
inch threaded to 3/16-inch tubing (nipple) adapter
(this may be called a barb); (2) a 3/4-inch threaded
female to 1/2-inch copper tubing adapter; (3) an
S0-239 coaxial connector. These are shown in fig. 1,
along with a section of the 1-inch line.

construction

Some machining is required to make the center of
the adapter. | have a Shopsmith Mark V that | used
as a lathe. It is possible to do the same thing using a

fig. 1. The 1-inch hardline, coax connector, and the plumb
ing fittings used to make a connector for the hardline.

By James A. Sanford, WB4GCS, 509 Forest
Drive, Casselberry, Florida 32707



fig. 2. The Barb fitting prior to machining.

standard 1/4-inch drill mounted in a vise or stand.
There is no high torque or stress involved, so either
method is fine.

The first step is to chuck up the nipple adapter
with the nipple end in the chuck. Make sure it is cen-
tered in the chuck! This step is shown in fig. 2. Start
the lathe (drill) at a moderate speed. First, using a
coarse and then medium file, machine away the flat
surfaces. Then file down the threaded section. After
a single cylinder is obtained, use a fine file to smooth
the assembly. The final outside diameter should be
5/16-inch (7.94 mm). Then, very carefully, use a rat-
tail file to taper out the inside of the fitting. The rea-
son for this taper is to ensure a good press fit against
the center conductor when the completed connector
is placed on the line.

Now stop the lathe and reverse the fitting in the
chuck. Fig. 3 shows this step. You can see how the
large end has been machined. Again, the adapter
must be placed squarely in the chuck. Using a medi
um and then a fine file, smooth out this piece and
round off the shoulder slightly.

The next step requires some dexterity. A small vise
and some clamps help. Fit the small end of the ma-
chined adapter into or over (depending upon the
exact fitting and connector you use) the center con-
nection of the S0-239. Solder the two pieces to-
gether, making sure the fitting fits squarely on the
S0-239 (fig. 4).

Now use some fine sandpaper to clean the small
end of the large reducing-fitting and the S0-239.
Apply a small amount of soldering flux to the SO-239
body and the large reducer. Remember that these are
plumbing fittings and not wires you're soldering; If
you omit this step you'll find out why plumbers
always use flux. Press the SO-239 into the adapter.

This should be a close fit, requiring only hand force
to assemble. Now, carefully solder the two pieces to-
gether. | expected to need a torch, but a 56-watt sol-
dering iron worked nicely. After a smooth bead is
applied around the outside, apply a little solder to the
inside of the adapter. This will result in a strong,
waterproof joint. Now allow this assembly to cool.
After it cools, remove any flux residue to prevent
corrosion.

The next step is preparation of the cable itself. Use
a tubing cutter and a hacksaw to square off the end.

fig. 3. The Barb fitting after one end has been machined.
The ribbed end is about to be machined.

L

fig. 4. The inner assembly has been completed and prepared
for insertion into the outer adapter.
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Use the tubing cutter to remove 1 inch (25.4 mm) of
the outer insulation. File down the aluminum shield
to an outside diameter of 15/16 inch (23.81 mm). Cut
the entire cable so that 5/8 inch (15.88 mm) of the
cable extends beyond the outer insulation. Carefully
square off the center conductor with a fine file. Use
the tubing cutter to remove 1/8 inch (3.18 mm) of
the shield. Using a sharp knife, cut away the insula-
tion. Do this carefully to avoid nicking the center
conductor. This careful order of steps prevents any
aluminum filings from contaminating the dielectric.
You will now have 1/2 inch (12.7 mm) of the shield
extending beyond the outer jacket, and a center con-
ductor extending 1/8 inch (3.18 mm) beyond that.
Fig. 5 shows the completed connector and the pre-
pared cable, ready for assembly.

To place the connector on the cable, carefully start
threading the fitting onto the cable. Make sure the
fitting goes on square. (A pipe die of the proper size
will make this easier, if you can obtain one.) Once the
threads are started, you can use a pipe wrench to
hold the cable, and an open-end wrench or channel-
lock pliers to turn the connector. Do this carefully to
make sure you don’t kink or bend the cable. Con-
tinue screwing the connector on until you feel an in-
crease in resistance. This will indicate that the center
fitting has mated. Now carefully remove the connec-
tor. Check for stray aluminum filings and any other
problems. Fig. 6 shows the completed connector
placed on the cable.

Since there are two dissimilar metals in close con-
tact (aluminum and copper), some steps must be
taken to prevent corrosion. Liberally coat the cable
shield and the inside threads of the connector with
Penetrox or some similar anti-corrosion compound.
Now reassemble the connector to the cable. (The
Penetrox will act like a lubricant.) Use an ohmmeter
to verify continuity from one end of the cable to the

fig. 5. The completed connector and the prepared end of the
hardline, ready for assembly.
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fig. 6. The finished connector installed on the line. It is ready
to be protected from the elements and placed in service.

other and make sure no shorts exist between con-
ductors. If this test is satisfactory, tape over the con-
nector and the line is ready for use.

results

The best check of a connector and line assembly is
to measure the rf loss through the cable. | tested a
100-foot (30.48-meter) section at 2 meters. The loss
measured as 0.8 dB — exactly what the reference
tables call for. In other words, the homebrew con-
nectors did not add any significant loss to the
system.

| have described an economical way to make con-
nectors for 1-inch (25.4-mm) CATV hardline. They
are not hard to make, and the materials and proce-
dure can be varied to suit local supplies. Being able
to use this high-quality, low-cost cable will make a
significant improvement in any station.

acknowledgments

Special thanks go to Mel, W4MJJ, and George,
WD40RM, for their assistance in this project.
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DRAKE L7
2kW Linear Amplifier

e 2kW PEP, 1kW cw, RTTY, SSTV operation — all modes full-
rated input, continuous duty cycle * 160-15* meter amateur
band coverage, plus expanded ranges for any future hf band
expansions or additions within FCC rules. These ranges also
include increased coverage for MARS, embassy, government,
or other such services. » The Drake L7 utilizes a pair of
3-500 Z triodes for rugged use, and lower replacement cost
compared to equivalent ceramic types. * Accurate built-in rf
watt-meter, with forward/reverse readings, is switch se-
lected. Calibrated 300/3000 watt scales. * Temperature con-
trolled two-speed fan is a high volume, low noise type and of-
fers optimum cooling. ® Adjustable exciter agc feedback cir-
cuitry permits drive power to be automatically controlled at
proper levels to prevent peak clipping and cw overdrive.
Front panel control. e By-pass switching is included for
straight through, low power operation without having to turn
off amplifier. ¢ Bandpass tuned input circuitry for low distor-
tion and 50 ohm input impedance.  Amplifier is comprised of
two units — rf deck for desk top, and separate power supply.
e Operates from 120/240 V-ac, 50/60 Hz primary line
voltage. * Manufactured in U.S.A, ®

*Export model includes coverage of the 10-meter Ham Band.

" DRAKE L75

1.2kW Linear Amplifier

» 1.2kW PEP, ssh continuous, 1kW cw 50% duty cycle.
e 160-15* meter band coverage, plus expanded ranges for
any future hf band expansions or additions within FCC rules.
These ranges also include increased coverage for MARS, em-
bassy, government, or other such services. ® The Drake L75
utilizes a 3-500 Z triode for rugged use, and lower replace-
ment cost compared to equivalent ceramic types. ® Built-in
relative power reading for output indication. » Temperature
controlled two-speed fan is a high volume, low noise type and
offers optimum cooling. * Adjustable exciter agc feedback
circuitry permits drive power to be automatically controlled at
proper levels to prevent peak clipping and cw overdrive.
Front panel control. » By-pass switching is included for
straight through, low power operation without having to turn
off amplifier. « Bandpass tuned input circuitry for low distor-
tion and 50 ohm input impedance. ® Built-in power supply.
e Operates from 120/240 V-ac, 50/60 Hz primary line
voltage. ®* Manufactured in U.S.A.

*Export mode! includes coverage of the 10-meter Ham Band

DRAKE. Let us take you there!
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A COMPLETE PICTURE
OF A SUPER DMM
SOAR CORP. MODEL 8050 ™"~

LARGE 3-1/2 DIGIT

P LCD READOUT
7
EIGHT FUNCTION o, ¥ ,‘:;’.z\_
30 RANGE SELECTOR e gl
SWITCH PROVIDES > ~/
COMPLETE CONTACT > AUBBER PAD!
xﬁw&;g?on Ty M iy PREVENT sugmc
o \*\. OR SCRATCHING
\ t WHEN LAID DOWN
o
© . (MR e pROS 1a8R
- || SNOKAL SRR B porpormdam AR

FAST BLOW FUSE FOR
PNP/NPN CURRENT RANGE
TRANSISTOR hFE PROTECTION (VOLTAGE
TEST SOCKET AND RESISTANGE ELEC-
TRONICALLY PROTECTED)

SY ACCESS 9V BATTERY/
FUSE COMPARTMENT

CONTINUITY BEEPER WITH
<04 SEC RESPONSE

INSIDE CASE RF/EMI
SHIELDED

CONVENIENTLY LOCATED
CALIBRATION POTS

TOUGH ABS

PLASTIC CASE

SIZE 6-1/4"x3-1/3"x1"
BUILT-IN 10 AMPERE AC/DC
CURRENT MEASUREMENT
SHUNT

RUGGED GLASS EPOXY
PC BOARDS

MODEL 8050 SUPPLIED WITH 9V BATTERY, TEST LEADS AND SPARE FUSE
“Price shown is for 1 through 3 units, lower prices available for higher quantities

NORTH AMERICAN SOAR CORP.
1126 CORNELL AVENUE NORTH , SO

CHERRY HILL, N.J. 08002 :
(609) 488-1060 AMERICAN corporation
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A fresh idea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there's no

need to mention our one day delivery and one year warranty.

ES5E cOMMUNICATIONS SPECIALISTS C T cowsmus

IC=107

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021

SS-32 $29.95, TS-32 $59.95




es6l Aew [N 89

01OV H WYH U1l mes noA wa, |||

New Para-Sleeve Design
The Explorer 14 is a new antenna design we call PARA-SLEEVE which uses an “open-sleeve’ dipole optimized for max-
imum bandwidth and directivity. Here is the concept. A central dipole, driven directly by the transmission line, has a %
wave resonance on the lowest operating frequency. Two shorter sleeve elements, tightly coupled to the central dipole, modify
its impedance to create a %z wave resonance on the highest operating frequency. This para-sieeve system is expanded
by the addition of 15 meter traps and 20 meter element tips. A revolutionary new concept for HF tribanders. So unigue,
we've applied for a patent.

Broadband Performance

The Explorer 14 will load solid state transceivers to maximum output with VSWR below 2:1, eliminating the need for an
antenna tuner. You'll have edge to edge broadband performance on 20, 15 and 10 meters with gain and front-to-back ratio
competitive to giant tribanders that cost twice as much or more. You'll be able to work stations you cannot even hear with
a dipole antenna. And, the Explorer 14 handles maximum continuous legal power with a respectable safety margin

Short Boom Save Space and Money

If your space or budget was too limited for a long boom tribander, chances are the Explorer 14 will fit both. The boom is
only 14’ (4.3 m) long and the turning radius requires only 17'3” (5.3 m). The compactness of the Explorer 14 reduces its
overall weight and windload surface so you can mount it on a roof tripod, a mast or a tower. For example, the Hy-Gain
CD-45l| rotator and HG52 tower are a perfect match for the Explorer 14. This saves you the cost of an extra heavy-duty
rotator or tower.

Superior Construction

The Explorer 14 includes passivated stainless steel hardware and heavy gauge, pre-formed element and mast brackets.
High grade 6063-T832 thick wall swaged aluminum tubing is used throughout. A BN86 balun is included and a new Beta
Multi-Match provides DC ground to reduce lightning hazard and precipitation static. It's a rugged, easily assembled antenna
that survives winds to 100 mph (160 km/h).

Quad Band Option

You can add a fourth band, either 30 meters or 40 meters 1o the Explorer 14 with the QK-710 kit. A kit that attaches to
the central dipole and is easily adjusted for either 30 meters (WARC) or 40 meters at minimal extra cost

Lew McCoy, W1ICP is among the most
authoritative writers in amateur radio. For over
30 years he served on the ARRL technical
stall with his last position as assistant senior
technical editor. Presently he is the technical
editor for CQ magazine. Here is what he had
to say about the Explorer 14:

“In my opinion, with Explorer 14,
Hy-Gain produced a truly high
gain, high performance antennain
a small package. The ‘‘para-
sleeve'' design provides the
amateur a whole new ball game,
particularly in the area of broad-
banding. | was really surprised
when | actually verified the gain,
front-to-back and bandwidth dur-
ing my recent visit to the Hy-Gain
labs and antenna range in Lincoin,
Nebraska. The Explorer 14 is a
winner."

SPECIFICATIONS

Electrical
Frequencies of operation: 20M 15M 10M
Under 2:1 VSWR (MHz) 14.0-14.35 21.0-21.45 28.0-29.7
Maximum F/B Radio (dB) 27 27 21
Maximum Gain (dB) 75 B.O 8.0
Maximum Power Maximum Legal
Lightning Protection DC Ground

Mechanical
Boom Length 14'1%" (4.3 m)
Turning Radius F 17'3" (5.3 m)
Net Weight 43 Ibs. (19.5 kg)

Wind Surface Area 7.5 sq. ft. (.69 m?3)
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Feed point and balun.

' SPECIAL

INTRODUCTORY

OFFER*
SAVE $472.40

Complete Antenna Rotator & Tower System

«~. PLUS FREE DELIVERY.

Explorer 14 Tribander Antenna Ham net Price
Includes BN-B6 Balun and Beta Multi-Match
Hy-Gain CD-45Il Rotator

Antenna Mast, 10 feet (3.5 m)
Three Coax Arms
Total Ham Net Value
Special Introductory System*

Ham Net Price

Hy-Gain 52 foot (15.8 m) Crank-Up Tower Model HG52SS 1,095.00

YOU SAVE § 472.40

$ 399.85
164.95

68.50
39.00
$1.767.40
$1,295.00

distributors only.

ACT NOW!
Offer Expires
June 30, 1983.

*Any other Hy-Gain antenna, rotator or tower may be substituted at regular Ham
net. Free Delivery is offered for shipping points within contiguous 48 United States
only. Offer is extended through participating Telex/Hy-Gain Amateur products

TELEX hygain

TELEX COMMUNICATIONS, INC.

9600 Aldnch Ave So., Minneapoks, MN 55420 U S A

Europe Le Bonaparte—Ottice 711, Centre Affaires Paris-Nord, 33153 Le Blanc-Mesnil FrancJ

i 284 Yyos|




Comfortable
Pistol Grip,

Balanced

Biomechanically,

r=1

The Profe;e‘sionals’ Choice.

3 Position Pilot
Light Switch

Lightweight, (28
Ounce), Impact-
Resistant Body

Long-Life 975°F
Heating Element

Stainless Steel
Ventilated Heat
Shield

Cure Thermosel Adhesives

Shrink Tubing

At Ungar, we've designed the
ultimate heat gun for the hard-
working pro. Feature for feature,
no other heat gun can make your
job quicker, easier or safer.

To begin with, our new 6977 is
the lightest heat gun of its kind
(28 ounces). You can use it for
hours on end with maximum con-
trol and minimum fatigue. The
contoured handle provides a firm

grip and remains cool at all times.

The 6977 is a high-temp, high
air volume heat gun with power

Heat Liquids Form Plaslics
for the heaviest jobs. It delivers
975°F to the nozzle in seconds
and is perfect for curing adhe-
sives, forming plastics, shrinking
tubing, peeling paint and just
about any other tough job you'll
ever run across,

And the 6977 can take it in the
ey B LA

' a

215959. It features a proven, reliable
high-rpm motor, low noise opera-
tion, long-life heating element and
a 6-foot, 3-conductor ground cord.

Peel Paint

A wide range of optional
attachments can provide addi-
tional versatility. The new Ungar
6977 heat gun...light years
ahead of the competition, is
Underwriter's Laboratory, Inc.
listed. For more information,
contact your local Ungar distribu-
tor or call Ungar in California
1-213-774-5950.

Division of Eldon Industries, Inc.
Compton, Calilornia 90220
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CLEANLINESS...

a unique CORSAIR virtue

Cleanliness in the TEN-TEC CORSAIR means unusual spectral purity of both
received and transmitted signals.

In Receive mode, even with the r.f. preamp in operation, the 3rd order .
intercept (at 20 kHz tone spacing) is +5 dBm. With the preamplifier off, the 3rd
order intercept rises to a superlative +18 dBm and remains constant even at 3
to 6 kHz away from the pass-band.

In Transmit mode, if you look at the output of the CORSAIR on a spec-
trum analyzer, you note an almost complete absence of phase noise—a phe-
nomenon which plaques most PLL transceivers. At 20 kHz from the carrier, the
generated phase noise in the CORSAIR is a spectacular —148 dBc/Hz, and at
1 kHz itis —132 dBc/Hz.*

This breakthrough in circuit design, using proven crystal mixed oscillators
with the latest USA solid state technology, is setting new standards of cleanli-
ness and purity of signals. All of which means enhanced reception with less
fatique, lower noise floor, no overloading and more DX worked. And your sig-
nal will be a bit easier to read under adverse conditions. Compare.

Other virtues of the CORSAIR include:

e All solid state, broadband design ® All 9 hf bands ® Triple conversion re-
ceiver with 0.25 uV sensitivity on all bands and better than 90 dB dynamic
range ® Variable bandwidth plus Passband tuning ® Dual range, Triple mode,
Offset tuning ® Variable Notch filter ® Built-in Speech Processor @ Built-in
Noise Blanker ® 200 W input, 100% duty cycle ® Dual-speed QSK (full or
semi) ® Many operating conveniences including headphone attenuator, cw sig-
nal spotter, 5-function meter, WWV reception, adjustable ALC threshold
lighted status indicators, selectable AGC, adljjustable pitch and volume of side-
tone, complete interfacing. ® Full accessory line including remote VFO, keyers,
microphones, power supplies, antenna tuners, ssb and cw filters. ® Reliable
American manufacture and service, fully warranted.

See CORSAIR at your TEN-TEC dealer, or write for full details.
TEN-TEC, Inc., Sevierville, TN 37862

*Specifications measured by independent laboratory
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The new pacesetter

for tribander performance
For the new age

of satellite DX

Why wait?
See your Get on
KLM dealer 30 meters (10 MH2)
Now!
30M—2 (2 element)

30M—3 (3 element)
See your KLM dealer
for details.

Maximum gain,
across the whole band
L
g

Broadbanded
hi-performance | Verticals

KLM's -
“BIG STICKERS"”

Plus much, much more!
Write for a complete catalog

KLM P. O. Box 816, Morgan Hill, CA 95037

(408) 779-7363

§ May 1983 Tell ‘em you saw it in HAM RADIO!



technical forum

Welcome to the ham radio Technical Forum. The purpose of this feature is to help you, the reader, find answers
to your questions, and to give you a chance to answer the questions of your fellow Radio Amateurs. Do you have

a question? Send it in!

Each month, our editors will select
the best answer received to a ques-
tion posed in the Technical Forum.
We will send the writer a book from
our Bookstore as a way of saying
thanks.

helical antenna matching

In the March, 1983, Technical Fo-
rum, a question was raised as to a
method of matching a 140-ohm heli-
cal antenna to a lower impedance
line. A similar problem was covered in
the /EEE Transactions on Antennas
and Propagation, Vol. AP-25, No. 6,
November, 1977, Page 913. The an-
tenna design note covers the method
of lowering the impedance of the heli-
cal to 50 ohms. The method described
would appear to be usable at 70 ohms
or any other impedance through 140
ohms. — John Belliveau.

Ed note: Most technical libraries probably have
files on Transactions on Antennas and Propa
g-’lh‘“”

ham radio thanks Alfred Resnick,
K9PXR/9, for his similar solution to
the matching problem. In addition he
illustrates how series section trans-
formers can be used to transform 70
ohms to 50 ohms. Articles have ap-
peared on that subject in many maga-
zines. Here are some of the sources:

1. Frank Regier, 'The Series-Section Transformer,”
Electronic Engineering, August, 1973, page 33
2. Frank Regier, “'Impedance Matching with a Series

Transmission Line Section.” Proceedings of the IEEE,
July, 1971, page 1133

3. B. Bramham, "A Convenient Transformer for
Matching Coaxial Lines,”” Electronic Engineering,
January, 1961, page 42

mysterious spur on 160

A local (0.67-mile-distant) 1500-
kHz, 50-kW, a-m broadcast station

recently installed a new transmitter
that uses asymmetrical modulation
(95 percent down, 125 percent up). In
addition to increasing an already
strong rf field, the new transmitter in-
troduced a low-level, broad spurious
signal in the 160-meter band that is
present on three different receivers.
On a sideband receiver the signal is a
broad splatter in sync with the station
program. On an a-m receiver the sig-
nal is intelligible audio.

The transmitter has been cleared
by the FCC in response to telephone-
equipment-interference complaints.
I've estimated the 160-meter “‘spur”
at my location to be about 100 dB
down from the 1500-kHz signal. The
station engineer was unable to detect
it three miles from the transmitting
antenna. The spur is difficult to de-
tect closer to the station, but at my
location, with a quarter-wave in-
verted-L, an antenna tuner, and two
1500-kHz traps in the input of the
Omni-D receiver, it is an interfering
signal of approximately 80 micro-
volts.

For the first few months the spur
seemed to drift randomly in the lower
25 kHz of the 160-meter band over
periods of hours and days. When
really cold weather occurred in Jan-
uary, | realized that the frequency
drift was related to outdoor tempera-
ture. Since then | have been correlat-
ing the frequency of the spur and the
outdoor temperature. A plot of these
readings shows that as the tempera-
ture rises during the day the spur fre-
quency decreases. The frequency in
the early morning is related inversely
to the low temperature reached dur-
ing the night.

Has anyone experienced a similar
situation, or does anyone know what
is causing this effect? — Jack Geist,
N3BEK.

= = = (312)450:3680

amplifier
that also
CHARGES!

35 mA rate recharges
your handheld when it's
off, maintains charge in
the receive mode.

And it adds 30 watts of
mobile talk-out power;
makes an incredible
performer of your
HT-based mobile radio
system. .

All at the price of an
amplifier alone! An
incredible value.

Only $74.95! Order
today. Call toll-free

1-800-USA-MADE
Charge VISA, MC or mail
check, money order.
Add $3.00 for shipping;
lllinois residents also
add $4.50 sales tax.

- VoCom

PRODUCTS CORPORATION
: 65 East Palatine Road -
= “Prospect Heights, IL 60070

— e
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DX
FORECASTER

Garth Stonehocker, KORYW

last-minute forecast

The higher frequency bands (10-30
meters) are favored for the best DX
the first half of the month. The solar
flux is expected to be highest at that
time and lowest about the 20th. Look
to the lower frequency bands (40-160
meters) for the best DX the last half
of the month. Short-duration dis-
turbed conditions {geomagnetic-
ionospheric storms) are expected
around the 4th, 12th, and 30th, with a
longer-duration event just prior to the
20th. Hearing and working DX will be
more difficuit during the distur-
bances, but DX from unusual loca-
tions may appear in the form of weak
fading signals.

‘The lunar perigee and full moon, of
interest to moonbounce DXers,
occurs on the 16th and 26th of this
month. An Aquarid meteor shower of
interest to meteor-scatter and
meteor-burst DXers peaks between
May 4th and 6th with rates of 10 and
25 per hour for the Northern and
Southern Hemispheres, respectively.

sporadic-E propagation

One of the major paths for excel-
lent DX signals in the summer is short
skip, or multiple short skips, on the
higher frequency bands. In order to
best use sporadic-E (Eg) short-skip
propagation, which intensifies
toward the end of May and ends in
mid-September, a short review is in
order: Eg is a thin layer of intense ioni-
zation about 60 miles (100 km) above
the earth. It gives rise to strong, mir-
ror-like signal reflections over the
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short-skip distances of 600 to 1200
miles (1000 to 2000 km). Signals re-
main strong for from a half-hour up to
a couple of hours, on the average;
they're generally stronger than long-
skip. Station location also determines
how strongly the present sunspot
number (SSN-75) affects sporadic-E
propagation, with mid-latitudes the
least affected and equatorial and
polar paths the most. The highest
frequency propagated by Eg occurs at
local noon, since it follows the sun
across the sky. However, the highest
probability of occurrence is near sun-
rise and again around sunset. These
two characteristics of Eg affect short-
skip openings differently. Openings
on the higher-frequency bands occur
near local noontime; the lower bands
tend to have openings near sunrise
and sunset.

Let's look at the best locations for
these Eg openings: Since Eg is related
to the summer sun, the effectisin the
Northern Hemisphere from June
through September and in the South-
ern Hemisphere during their summer,
December through March. The best
Es is on either side of the geomag-
netic equator; it's especially good
where the geomagnetic equator is
furthest from the geographic equa-
tor. These special areas are South-
east Asia in the Northern Hemisphere
and South America in the Southern
Hemisphere. The first is the better of
the two.

To look for Es openings on the
higher-frequency bands, monitor
beacons on 6 and 10 meters and CB

channel 19. Also check TV channels 2
through 5 for 6- and 2-meter open-
ings. The lower bands don’t need
beacon monitoring since E; openings
{sunrise and sunset) are available
most nights.

band-by-band summary

Six meters will provide occasional
openings to South Africa and South
America around local noontime by
short-skip Es. Monitor TV, an unused
channel (2 through 5) for clues.

Ten and fifteen meters will have a few
short-skip Es openings, and long skip
during high solar flux to most areas of
the world during daylight. Some
trans-equatorial openings associated
with disturbed ionospheric conditions
may occur in the evening hours.

Twenty and thirty meters will have
DX from most areas of the world dur-
ing daylight and into evening almost
every day, either iong skip to 2500
miles (4000 km} or short-skip Eg to
1250 miles {2000 km) per hop. The
length of daylight is now approaching
maximum, providing many hours of
good DXing.

Thirty, forty, eighty, and one-sixty
meters are the night DXer's bands.
On many nights 30 and 40 meters will
be the only usable bands because of
thunderstorm QRN, but signal
strengths via short-skip Eg may over-
come the static when Eg is available.
Although Eg is scarce in May, it
should be plentiful next month.

ham radio
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pro-am

Mobile HF
Antennas

The Pro-Am HF mobile series are heavy-duty, slim line
construction, designed for the HF Amateur Bands, 75M,
40M, 20M. 15M, and 10M.

Heavy-gauge copper wire wound on 3/8" fiberglass,
with nickel-chrome brass fittings and 17.7 taper
ground S.S. whips assure dependable mobile opera-
tion. The 4 S.S. whip is field tunable for lowest

VSWR and double locked with S.S. set screws. The
The antenna features 3/8-24 ferrule to fit standard
mobife mounts. Power-rated at 500 watts P.E.P.
tor top mobile performance. Approx. 8’ length.

MODEL BAND

PHF75 75 Meters
PHF40 40 Meters
PHF20 20 Meters
PHF15 15 Meters
PHF10 10 Meters

Write or call today for complete detaiis.

VﬁlOf Enterprises, Inc.

185 W. Hamiiton St., West Milton, OH 45383
PH: (513) 698-4194, Outside Ohio: 1-800-543-2197
Telex: 724-389 ATT: Valor
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PB RADIO

1950 E. Park Row Arlington, Texas 76010

* SPECIALIZING IN: x
MDS Receivers & UHF Decoders

MDS COMPLETE COMMERCIAL UNIT. . ....... ... $169.95
MDS SLOTTED ARRAY ANTENNAKIT. ............ $25.00
MDS DOWN CONVERTERKIT. . . ... ... .. ... $28.50
MDS COMPLETE POWER SUPPLY . ... ... ........ $35.00
*SPECIAL NE64535 TRANSISTORS ... ... . ....... $6.50
UHF DECODERS: FV 3 INSTRUCTIONS. . . ... ....... $5.00
FV 3 BOARD $30.00 FV 3 IC CHIP KIT $50.00
ZENITH 9-151-03 TUNER . .. ... ... ... ... .. .. $79.95
BOX $19.95 DELUXE BOX $24.95
POWER SUPPLY KIT. ... ... ... .. ... ... ... $24.95
EDGE CONNECTORS . ... .. ... ... ... . $2.95

SATELLITE T.V. SYSTEMS: PRODELIN DISHES, DEXCEL
RECEIVERS, LNA'S & CHAPARRAL PGLOROTORS. SEND §1.00

PAT #4,259,705

WARNING!

Electric Power
Pollution,
Spikes,

Interference

& Lightnin
RDOUS to  }+
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi-Fi, Lasers,
Spectrometers are often damaged or dis-
rupted due to Power Pollution.

High Tech components may interact! ’

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike/

Lightnin%Suppressor. 125V, 15 A, 1875 W

Total, 1 KW per socket.

1SO-1 ISOLATOR. 3 lIsolated Sockets;
Quality Spike Suppression; Basnc
Protection . ............ $76.95

1SO-3 SUPER-ISOLATOR. 3 DUAL l!so-
lated Sockets; Suppressor; Com-
mercial Protection .. .. .. $115.95

ISO-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora-
tory Grade Protection ... $200.95

Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1.800-225-4876
{except AK, HI, MA, PR & Canada)

SATISFACTION GUARANTEED!

Electronic Specialists, Inc.

171 South Main Street. Natick. MA 01760
Technical & Non-800: 1-617-655-1532

v 133

* AUTHORIZEO MAIL ORDER DISTRIBUTORS
* MOTORUM MRO

Y DISTRIBUTOR

CALL OR WRITE TODAY FOR FREE CATALOG
“*All Parts Fully Guaranteed''

| Check These Prlces+0n Faclory Prime Parts

POPULAR MICROWAVE DEVICES —
s2.15

MRF 901
2N6603 ireplaces

MRF 902 $975
MRF 911 5215
MBD 101 S 45
2502369 $.49ea

LINEAR IC'S —
MC 15906

MC 13304 1P
MC 1349pP

MC 1350P

MC 1358P

MC 1374P

MC 1458CP1

MC 1496P

DYNAMIC RAMS —
4116 16K 200NS

NEC 02135 high gan/

low nois¢ $350
Chip Caps 001

{05x 1 4/81 00
Thermistor

1K Ohm @ 25 C § .74

MC 1733CP
MC 4558CP1
NE 564

NE 565

LM 301AN
LM 307N
LM 380N
LM 1889

8 for $1195

LOW PROFILE SOLDER TYPE IC SOCKETS —

8 pin to 40 pin

1¢ per pin (20 pin = 20C)

RESISTORS - 1/4 Watt 5% Carbon Film —
Standard Value - 10 Ohm to 3 3 Meg Ohm

Same Vafue 1- 100
Same Value 100 - 1000
Same Value - 1000 - up

MISCELLANEOUS —-
MV2109 $ 82
MV2209 S 40
IN4QD1. 4004

4007 10for $ 99

Polarized Line Cord
5 Foot S
75 - 300 Ohm Malchmq
Transformer $ %0

Gardner Solder 60/40 Rosin Core
032 tha_ 1 Lb Spools 8810+~ 156

— HCS Electronics Gorp.
i, P.0. BOX 33205

Phosnix. Arizona 85067
 (602) 2702085 KR

FOR MORE INFORMATION.

INFORMATION CALL 817-460-7071
ORDERS ONLY CALL 800-433-5169
» 1758
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Special Quantity Pricing. Min. Credit
Card Order $15.00. No Min. on COD or Prepaid.
Prepaid Orders Add $2.50 Shig.. ins.. Handling

Tell ‘'em you saw it in HAM RADIO!



1sms2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WIRED

Range 20 Hz to 600 MHz
Sensitivity: Less than 10 MV 1o 150 MHz

The CT-90 is the most versatile, feature packed counter available for less

than $300.00" Advanced design features include, three selectable gate times, Less than 50 MV to 500 MHz
nine digits, gate indicator and & unique display hold function which holds the Resolution 0.1 Hz (10 MHz range)
displayed count after the input signal is removed Also, a 10mHz TCXO time 1.0 Hz (60 MHz range)
base is used which enables easy zero beat calibration checks against WWYV 10.0 Hz (600 MHz range)
Optionally; an internal nicad battery pack, external time base input and Micro- Display: 9 digis 0.4” LED .
power high stability crystal oven time base are available. The CT-90, Time base:  Standard-10.000 mHz, 1.0 ppm 20-40°C )
S ' Optional Micro-power ovend.1 ppm 20-40°C
performance you can count on Power 815 VAC @ 250 ma
SPECIFICATIONS: PRICES:
Range 20 Hz 1o 525 MHz The CT-70 breaks the price barmer on lab quality frequency counters —If'ﬂ"
. p CT-70 wired, | year warranty  $99 95
Sensitivity Less than 50 MV w 150 MHz Deluxe features such ax three frequency ranges - each with pre-amplification, CT-70 Kit, 90 day parts war-
Less than |50 MV 10 500 MHz dual selectable gate times, and gate activity indication make measurements a T 8495
Resolution :I:J “!!li ‘J\: I.:‘:I:nnsﬂ snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 1.9%
1] 2130 B rr ] -
Ay s oo A from audio thru UHF with 1.0 ppm accuracy - that's 0001%! The CT-70 is BP-1 Nicad pack + AC
Display 7 digits 0.4" LED the answer to all your measurement needs, in the field, lab or ham shack adapter/charger 12.95
Time base 1.0 ppm TCXO 20-40°C
Power 12 VAC @@ 250 ma

(&8 7 DIGITS 500 MHz $799%

WIRED

Here's a handy, general purpose counter that provides most counter

PRICES:

MINE 100 wired, | year functions st an unbelievable price. The MINI-100 doesn’t have the full SPECIFICATIONS:
warranty $79 9% frequency range or input impedance qualities found in higher pnice units, but Range I MHz to 500 MHz
AC-Z Ac adapter for MINI for basic RF signal measurements, it can't be beat! Accurate measurements Sensitivity:  Less than 25 MV
100 1.95 can be made from | MHz all the way up to 500 MHz with excellent sensitivity Resolution: 100 !l‘ (slow gate)
BP-Z Nicad pack and Al vk throughout the range, and the two gate times let you select the resolution Display 1. ?]I;::Iﬂl T:'.“l":;;}
adapter/charger e desired Add the nicad pack option and the MINI- 100 makes an ideal addition Time base 20 F‘l'll-'l 20.40°C

1w your ol box for “in-the-field” frequency checks and repairs Power $ VYDC @ 200 ma

WI RED

SPECIFICATIONS:

Range 20 Hz 10 600 MHz The CT-50 is a versatile lab bench counter that will measure upto600 MHz ERICES:

Sensitivity  Less than 25 mv to 150 MHz  with 8 digit precision. And, one of its best features is the Receive Frequency CT-50 wired, | yearwarranty  $159.95
Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The CT-50 Kit, 90 day pans

Resolutionr 1.0 Hz (60 MHz range) adapter 15 easily pro d f nd 1 " K TS 119.95
10.0 Hz (600 MHz range) TR ¥ programmed for any receiver and a simple connection Lo the RA-1, receiver "dal‘“" kit 14.95

Display 8 digits 0.4” LED receiver's VFO is all that is required for use Adding the receiver adapler inno  RA. | wired and pre-program-

Time base 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver

Power 110 VAC or 12 VDC switched on or off The CT-50, a counter that can work double duty! schematic) 29.95

DIGITAL MULTIMETER $99 .o

The DM-700 offers professional quality performance at a hobbyist price

Features include; 26 different ranges and 5 functions, all arranged in a

PRICES; convenient, easy to use format. Measurements are displayed on a large 312 DC ‘\t: volts 100uV to | KV, 5 ranges
DM-700 ““j“l‘ | year warmnty  $99.95 Jdigit inch LED readout with automatic decimal placement, automatic DC/AL i
DM-T00 Kit 90 day parns . 4 current 0.1uA to2.0 Amps, 5 ranges
e 19 95 polarity, overrange indication and overload protection up to 1250 volts on all Resistance 0.1 ohms to 20 Megohms, 6 ranges
AC-1. AC adaptor 3.95 ranges, making it virtually goot-proof! The DM-700 looks great, a handsome Input
BP-3, Nicad pack +Al et hlack, rugged ABS case with convenient retractable tilt bail makes it an impedance 10 Megohms, DC/AC volts
adapier/ charger 19.95 sdeal addition to any shop Accuracy: 0.1% basic DC volts
MP-|, Probe kit 2.95 Power, 4°C cells
AUDIO SCALER ACCESSORIES COUNTER PREAMP
Telescopic whip antenna - BNC plug $ 795
For high resolution audio measurements, multiplies High impedance probe, light loading 1595 For measuring extremely weak signals from 10 ro 1,000
UPin frequency Low pass probe, for audio measurements 1595 \H: Small size. powered by plug transformer-included
® Grest for PL tones Direct probe, general purpose usage 1295] o Flat25 db gain
® Multiplies by 10 or 100 Tilt bail, for CT 70, 90, MINI-100 3195 & BNC Connectors
® 001 Hz resolunon! Color burst calibration unit, calibrates counter ® Great for sniffing RF with pick-up loop
L2095 Kit $19.95 Wired against color TV signal 14.95 $34 95 Kit  $44.95 Wired

ramsey electronic's, inc. me=w PHONE ORDERS
CALL 716-586-3950

Dept.
2575 Balrd Rd. Penfield, NY 14526
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Log-Yagis simplified

A 12-foot (boom) antenna
achieves 11-dB gain
on 10 meters

Several articles on the design of log-periodic
dipole and Log-Yagi antennas have made the Ama-
teur fraternity quite conscious of their excellence for
long-haul DXing. Their virtues are high gain, excep-
tional bandwidth, and a large capture area. In order
to understand the mathematical concepts, rather
than just copying a design, a series of simple func-
tions have been derived that permits any interested
Amateur to design his own Log-Yagi.

reflector considerations

Relatively close spacing is employed in these Log-
Yagis. Purists may be dismayed by this approach,
since approximately 0.5 dB would be lost in a Yag/ of
similar size. In the case of Log-Yagis, however, if
such a lost exists it is dwarfed in importance by
achievement of front to back ratios of up to 30 to 45
dB. Experimenters who have tried both the wide and
close-spaced reflectors report that the close-spaced
reflector shows no apparent loss in gain, but that the
front-to-back is terrific. Interlacing Log-Yagis does
show the loss of about 5 dB F/B when compared
with monobanders.
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Since | could find no published curves or data for
using close-spaced reflectors, | decided to provide
my own data at three spacings under 0.15 wave-
length. The spacings were chosen to provide easily
measured intervals of inches and fractions and result
in 0.0765, 0.0854, and 0.1 wavelength. Efficient re-
flectors are made progressively longer as they are
moved closer to the driven element or cell. Simple
formulas can then be used to calculate reflector
fengths based on the indicated spacing. Finally, the
frequencies used for computation are based on the
lower band-edge where wavelength is determined by
11808 + f MHz, with the result in inches.

Reflector spacing versus required reflector length
is as follows:

spacing reflector length
0.0765\ 6190 +~ f MHz
0.0854\ 6115.2 ~ f MHz
0.10A 6050 + f MHz

director considerations

In addition to the reflector design needed to pro-
duce the best F/B ratio, the best broadband charac-
teristics with constant gain were also considered. Be-
cause of perturbations within the log cell, it has been
found that with spacings less than 0.12 wavelength
the gain is not constant over the entire band. Spac-
ings between 0.125 and 0.150 wavelength exhibit a
relatively flat response if the director is adjusted to 95
percent of the longest cell element. The use of spac-
ings of less than 0.125 require pruning or adjusting

By Leo D. Johnson, W3EB, Route 1, Box 448,
Hollywood, Maryland 20636
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fig. 1. Gain {dBi) vs 7 (from K4EWG curves).1.2.3

CORRECTED FOR 3 ELEMENT LOG CELL AND dBd
DIRECTIVITY [N dB OVER (SOTROPIC ANTENNA

HALF ANGLE (a ) DEGREES

fig. 2. Extension and modification of Isbell's fig. 14.4
[Curve for 7 = 0.95 only with approximate sigmas (¢).]

the director for best results in the portion of the band
of interest.

average Yagi gain

Tests conducted using two Yagi parasitic elements
with log-cell radiators show 4.3 to 4.6 dB gain over
the cell alone. Reference in the text to average Yagi
gain is based on a 4.5 dB average.

Second directors provide between 1 and 1.5 dB
additional gain when spaced 0.15 to 0.2 wavelength
from the first director. A third director seldom adds
more than 0.5 dB gain.

the cell function

There are as many combinations of Log-Yagi con-
figurations as imagination will allow. As this article is
not a treatise on the construction of a single design,
working examples are used to lead the builder
through the simple design steps.

In the formulas presented, f is the frequency in
MHz at the lower band edge, 7 is the design constant
between 0.85 and 0.97, and ¢ is the spacing constant
between 0.05 and 0.19 used to determine cell length
and gain. Half angle (o ) is the angle formed between
the boom and the taper formed by the element.

It should be noted that a 7 near 0.95 produces
higher gain, with virtually any ¢, than is possible
using the lower figures near 0.85, and is generally
what | use. Bandwidth of the cells, even with high
o, are sufficient through 28 MHz to ensure coverage
of the entire band.

Two curves are shown in fig. 1 and fig. 2 which

enable the designer to reasonably determine cell
gain. One represents the 7 versus ¢ from K4EWG's
work'23 and the other is from Isbell’s® work using 7
versus half angles. The Isbell curve has been modi-
fied by extending the curves to include half angles
near 3 degrees.

Both curves are based on pure log-periodic cell de-
sign and their accuracy is not questioned. For Log-
Yagi work, Isbell’s curves appear to correlate closely
if a correction factor of — 1.3 dB is applied.

Subtraction of 2.2 dB results in dBd — or gain over
a dipole. For this reason, the left-hand figures on the
modified Isbell curve have been corrected by 3.5 dB
and shown as dBd.

Either curve shows that cell gains over a dipole,
when added to the average Yagi gain, provide a very
efficient antenna on a relatively short boomn.

designing the antenna

Having waded through the basics that are perti-
nent to Log-Yagi design, you can proceed with the
development of the antenna shown in fig. 3 using
simple formulas.

For the cell half-lengths in inches:

1 = 2820 ~ f
2 =1Xxr7
3 =2xr7

Spacing between the elements is calculated by
first multiplying the selected o by four and again mul-
tiplying that quantity by the length of ¢1. Stated as a
formula: ¢1(4g) = {1 — {2 spacing. To calculate the
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a
fig. 3. Log-Yagi consisting of cell ({1, 2, and 3) and up
to three parasitic elements.

¢2 — {3 spacing multiply the {1 — f2 spacing by r.
This completes the cell design and a total Log-Yagi
can be designed from the data presented so far.
For example, a 28-MHz antanna with a r of 0.95
and using a ¢ of 0.07 results in the following cell
dimensions.

01 = 2820 ~ 28 = 100.71
2 = 100.71 X 0.95 = 95.6786
(3 = 95.6786 X 0.95 = 90.895
(1~ 2= (4X0.07) x100.71
= 0.28 X 100.71
= 28.1988 = (28.2)
22— 0B3=282x095
= 26.79 = (26.8)
cell length = 55 inches

Continuing the design for the parasitic elements
using 0.0765-wavelength spacing for the reflector
and 0.15-wavelength spacing for the director we
find:

R = 6190 ~ 28
= 221.07
R— {1 = (11808 + 28) X 0.0765
= 421.7 X 0.0765
= 32.26 = (32.25)
d = (2 x100.71) x 0.95
= 201.42 X 0.95
= 191.349 = (191.35)
03— dl = 421.7 X 0.15
= 63.25

The parasitic elements require 95.5 inches plus 2
inches each for mounting; when added to the cell
length, this figure indicates that a boom of 154.5
inches, or 12.875 feet, is required. If the antenna was
to have been designed for exactly a 12-foot boom,
then this example must be changed by reworking the
cell length or changing the director spacing. In the
example given, reducing the director spacing to
0.125 wavelength resuits in a new spacing of 52.75
and the antenna fits a 12-foot long boom nicely.

The K4EWG curve indicates a cell gain of 9.2 dBi,
or 7.0 dBd. To compute the half angle to check with
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the modified Isbeli curve, we must calculate the co-
tangent (cot) of the half angle from the r and ¢ used
in our design as follows:

cotx = (4x0)+(1-1)

cot x = (4 x 0.07) +~ (1 — 0.95)
0.28 ~ 0.05

=356

Cot 5.6 (5.614) resolves to a half angle {oc) of 10.1
degrees.

The gain on the modified Isbell curve indicates
8.8 dBi, or 6.6 dBd, for the cell alone. Cell gain of 6.6
plus 4.5 average Yagi gain renders a figure of 11.1
dBd total gain for the Log-Yagi, or about 0.6 dB less
than indicated by the other curve.

The two methods produce little difference in cell
gain figures in the region between sigmas of 0.05 and
0.12, but even the lowest of gain figures equates to a
power ratio of 12.6, which makes 100 watts as effec-
tive as 1.25 kW on a dipole.

wide-spaced cells

The previous design produced a high-gain antenna
on a short boom. Surely some designers will be con-
sidering whether versions with longer booms and
more directors are practical, particularly for those
who have the space to erect them.

If all the constants remain the same except o,
which is increased, only the spacing between cel! ele-
ments will change. The spacing for I — 2 becomes
68.5 inches and 2 — {3 is 65.063 inches for a cell
length of 133.5inches using a g of 0.17.

Using this cel! length with 0.15-wavelength direc-
tor spacing and 0.0765-wavelength reflector spacing,
the boom required would be a little over 19 feet long.
If, however, the reflector spacing were changed to
0.0854 wavelength, the mechanical balance would
be improved and the configuration would fit nicely
on a 20-foot boom.

Using the previous formulas, the cot « is 13.6 and
the half angle is 4.2 degrees. The modified Isbell
curve shows a cell gain of 8.95 dBd and a total Log-
Yagi gain of 13.45 dBd. The 100 watts now looks like
2 kW on a dipole.

While straining for every dB possible, adding a
second or third director could give a final figure of
over 15 dBd.

tolerances

Two items left untouched by most other articles on
this subject are the need for careful workmanship
and the use of relatively finite measurement if the
best results are to be attained. Inattention to detail or
poor workmanship can cost you gain.

Tolerances should be held to 1/16 inch for element



lengths and spacings up to 1/8 inch as high as 28
MHz. For metric measurement, 1 mm is an excellent
tolerance figure (for both length and spacing).

By fastening the phase lines exactly 0.5 inch from
the attachment end of the radiator, and maintaining
equal lengths of each wire or strap in the phasing
pairs, the builder is ensured of good electrical bal-
ance and his results will be repeatable time after
time. The dimensions developed from the design
effort are based on center-to-center spacing of all
elements.

fine tuning the design

In many combinations of the three basic factors of
design, it appears that some fractions make the
measurement practically impossible. Other cases are
noted where attaining the tolerance figures for con-
struction is impossible.

Changing one or more of the factors even slightly
can often resolve the problems. In the foliowing ex-
ample of a 14-MHz design, the original figures and
finalized computations are explained:

final computation
f=14.0037214 7 =
0.950341403

original computation
f=14MHz 7= 0.95

o= 01791 o= 01789265

01 = 201 42857 1= 201.375

2= 191.357 2= 191375

(3 = 181.7893 3= 181.875(181.8716)
01~ 2 = 144.303 f1— 2 =144.125

2 - 03 = 137.088 2 - (3 =137.0(136.968)

First, the dimensions of {1, (2, and (3 were diffi-
cult to measure. This was resolved by dividing 2820
by 201.375 for the new frequency. Although 2 and
3 could be considered within tolerance, it was desir-
able to see how 7 would be influenced.

The figure of 191.3786 for & after the frequency
was changed was close to 191.375, so a new 7 was
developed by dividing 191.375 by 201.375 for 7 =
0.950341403, which helped make ¢3 a more easily re-
solved figure.

Although the cell spacings were resolvable, | felt
that reducing the sigma slightly would permit the use
of integral inches for £ — {3, and that the small
change would not affect gain. By cut and try, | im-
proved the dimensions and arrived at the new figure.

The results are dimensions well within the estab-
lished tolerances. It is much more simpie to redo the
arithmetic than to try to measure uncommon frac-
tions!

construction

I've tried various methods for mounting cell ele-
ments. Generally, the insulating material used in cell

construction dictates the mounting method. When
using polystyrene, Lucite, Plexiglass, or PVC tubing
as insulators, strap them with stainless steel hose
clamps. (If you use U-bolts, a cushioning material
must be added.) With these insulators, | used 1-1/4
x 1-1/4 aluminum angle mounted to 4 x 4 plates for
fastening to the boom (with muffler clamps). Most of
the materials mentioned succumb to weathering of
some sort in two to three years. PVC shows break-
down of insulation and the others get brittle and
crack.

The best material is polycarbonate. Though this
material is expensive, it has a tensile strength of 6000
psi, a breakdown characteristic of 360 volts per mil
{0.001 inch), it retains its impact strength to — 40 de-
grees F, and it has a temperature distortion point of
over 260 degrees F. Polycarbonate with 1/8-inch wall
can support a full-sized 14-MHz element, with two U-
bolts spaced 6 inches apart, when the element is
enclosed in a tube only 7 inches long with a gap be-
tween elements ends of 0.5 inch. There will be no no-
ticeable sag at the element center.

guying

Single guy wires are satisfactory for small booms
and on larger-diameter long booms with thick walls.
The extra support provided by umbrella-type guying
is recommended in most other cases. When the
installation is close to salt water, or in areas where
oxidation levels are high, stainless steel guys and
turnbuckles are highly recommended. The 3/32-inch
sailboat-shroud cable is adequate for most cases. For
very heavy arrays, such as interlaces, 1/8-inch mate-
rial is recommended. Dacron is the only rope material
recommended for guys. This should be of the woven
type, in diameters of 1/4 or 5/16 inch. Rope guys in-
crease wind resistance considerably.

matching

Impedances of almost all configurations are be-
tween 35 and 48 ohms. Whether strap, rods, tubes,
or wire is used for the phasing lines, their influence is
small so far as matching capabilities are concerned.

K4EWG devised a matching stub for his design
which is easily found by using 256 -+ f. It is installed
between ¢3 and a 1:1 balun. Closing up the stub
spacing or adjusting 1/8 inch at a time provides the
best match.

On many occasions it is difficult to make such
changes easily. A preferred method is to feed the an-
tenna through a balun and slightly shorter stub,
using a transformation in the feedline. This approach
uses either an odd number of quarter wavelengths of
50-ohm feedline (corrected for velocity factor) or a
single b0-ohm quarter-wave section between 70-ohm
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IF noise 15
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width

Poles
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10.7 MHz CRYSTAL FILTERS

XF107-A 12
XF107-B 15
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XF107-D 36
XF107-E Pix/Data 40
XM107-504 FM 14

Export Inquiries Invited
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kHz
kHz
kHz
kHz
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Shipping $3.50

MICROWAVE MODULES VHF & UHF EQUIPMENTS

Use your existing HF or 2M rig on other VHF or UHF bands

LOW NOISE RECEIVE CONVERTERS

1691 MHz
1296 MHz
432/435
439-ATV
220 MMz
144 MH2

MMk 1691-137 $224.95
MME 1296- 144 119.95
MMc435-28(S) 74.95
MMc438-Ch x 84.95
MMc220-28 69.95
MMc144-28 54,95

Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & |F's available

LINEAR TRANSVERTERS

1286 MH2 1.3W output, 2M in
4321435 10 W output, 10M in
144 MH2z 10 W output, 10M in

Other bands & IFs available

MM11296-144
MM1435-28(5)
MM1144.28

$374.95
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199.95

LINEAR POWER AMPLIFIERS
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UHF LOOP YAGIS

1250-1350 MHz 29 loops 1296-LY 20 dBi
1650-1750 MHz 29 loops 1691-LY 20 dBi
Order Loop-Yagl connector extra

Send 40¢ (2 stamps) for
mentand KVG crys

$75.75
105.50

$63.40
76.95
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$44 95
55.95
Type N $14.95, SMA $5.95

—

(617) 263-2145
SPECTRUM
TERNATIONAL, INC.
Post Office Box 1084

ord, MA 01742, U.S.A.

» 188

82 May 1983

feedline and the balun end. In every case, it has been
possible to reduce the VSWR to 1.3:1 or less across
the band.

Though the standard computation for a quarter-
wavelength section is 246 = f multiplied by the line's
velocity factor, my figure of 240 = f low end, with
correction for velocity factors, appears to provide the
best broadband characteristic for this transfor-
mation.

about gain figures

I will be among the first to agree that antenna
models do not guarantee the gain figures attributed
to the designs of these Log-Yagis. Usually as much
as 2.5 dB variation is noted.

Recent antenna testing by the NRL (Naval Re-
search Lab) and others have verified that modeled
antennas are but guidelines for the development of
full-scale antennas, where certain performances are
required over particular paths. Recent testing has
been performed with full-scale antennas to deter-
mine "‘apparent gain’’ over such paths.

The use here of the idea of apparent gain is similar
to its use in the development of “‘gain type’’ anten-
nas for mobile use. For example, a 5/8-wavelength
antenna by itself cannot produce a 3-dB improve-
ment over an antenna 1/4-wavelength long. Appar-
ent gain is accomplished by concentration of energy
in a favorable direction or takeoff angle.

Apparent gain follows the design gain quite closely
in Log-Yagi arrays. On long-haul paths of over 3000
miles, a comparison with a reference dipole yields re-
sults that are quite close to those derived by compu-
tations using the curves. The large capture area and
non-symmetrical vertical pattern are no doubt con-
tributors to its ability on such paths.
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ASTRON

CORPORATION

2852 Walnut Ave., Unit E
Tustin, CA 92680
(714) 832-7770

INSIDE VIEW — RS5-12A

ASTRON POWER SUPPLIES

» HEAVY DUTY » HIGH QUALITY » RUGGED » RELIABLE »

RS and VS SERIES
SPECIAL FEATURES

® SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-4A

* MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage

* HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY « MADE IN US.A

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105 - 125 VAC

* QUTPUT VOLTAGE: 13.8 VDC + 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE: Less than 5mv peak to peak (full load
& low line)

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

MODEL RS-7B

RS-A SERIES Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWXD Wi (Ibs)
RS-4A 3 4 3Yax 62 x9 5
RS-7A 5 7 3% x6%:x9 9
RS-10A 7.5 10 Ax 7% x 10% 1
RS-12A 9 12 42 xBx9 13
RS-20A 16 20 5x9x10% 18
RS-35A 25 35 5x11x11 27
MODEL RS7A RS-50A 37 50 6x 13% x 11 46
RS-M SERIES
* Switchable volt and Amp meter
' ~ Continuous Ics* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wit (Ibs)
RS-12M 9 12 4 x8x9 13
> RS-20M 16 20 5x9x10% 18
RS-35M 25 35 5%x11x 11 27
RS-50M 37 50 6 x13% x 11 . 46
MODEL RS-35M
VS-M SEHIES * Separate Volt and Amp Meters
. ¢ Quiput Voltage adjustable from 2-15 volts
» Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @ 13.8VDC2 10VDC (7 5VOC @13.8V HxWxD Wt (lbs)
: VS-20M 16 9 4 20 5x9x 10Y2 20
VS-35M 25 15 7 35 5x11x 11 29
MODEL VS-20M VS-50M 37 22 10 50 6x 13% x 11 46
RS-S SERIES
* Built in speaker
Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS-125 9 12 4 x8x9 13
RS-20S 16 20 S5x9x10%: 18
MODEL RS-12S
= » Matches EF Johnson PPL Radios
— Available as models
A Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (lbs)
RS-78 5 7 4 x 7% x 10% 9
RS-10A 75 10 4x 7> x 10% 1

*|CS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off)
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RADIO WAREHOUSE

A1

NO FRILLS — JUST LOW PRICES

Example — 2AT
2m Handheld

32 1 900

Kenwood TS-830S HF Radio
TS-430 S — new Kenwood
mobile HF w/gen.
coverage receiver

CALL TOLL FREE

1-800-433-3203

IN TEXAS CALL 817-496-9000
P.O0.BOX 50155
FT. WORTH, TEXAS 76105

QUADS TOWERS. TOWERS QUADS FACSIMILE

2, 3, 4 ELEMENT QUADS AND ALSO COPY SATELLITE PHOTOS

THE “‘Special 40. pretuned, with srppe NEATHERNARE, EREOS. i
bamboo or fiberglass spreaders. Our wide) recorders Free Fax Guide
references are any amateur who owns TELETYPE

a Skylane. Priced at $121.00 and up. _
81?35;550“ for details and treatise on 3730 NAUTILUS AVE BROOKLYN. NY 11224

TOWERS

Steel or Aluminum. Crank down and
tilt over, from $360, less liberal dis-
count. Dollar pill for complete infor-
mation on both towers/quads

.

» 187
our Iree copy today!

SKYLANE PRODUCTS B ool e
W4YM T'em':‘?us?;:Ia?f:%?;.ejaﬁtf 0, b B i i

FREE CATALOG
HARD-TO-FIND PRECISION TOOLS

' Lists mare than 2000 items: pliers, tweezen, |
e wire strippers, vacuum systems. relay tools, op

tical equipmaent. tool kits and cases Send for

Phone 1-813-988-4213

Office Hours: Mon-Thurs 8-5 MST.
R

| _
 ANTECK, INC. ™.,

"U‘"-\‘-,

Route 1, Box 415
ANTECK, INC. Hansen, Idaho 83334 208-423-4100

DEALER INQUIRIES INVITED w110
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RELIABLE MICROWAVE TV ANTENNAS

2.1t0 26 GHz Frequency Range
34db System Gain {or Greater)

Complete System (as pictured) $119.95

Down Converter Probe Style
(Assembled and Tested)

Power Supply (12V to 16V DC+)
(Assembled and Tested) $39.95

PETERSON
ELECTRONICS
4558 Auburn Blvd

Sacramento, CA 95841
(916) 486-9071

C.0.D.s
SPECIAL QUANTITY
PRICING

1 YEAR WARRANTY
PARTS & LABOR
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RADIO

DIRECTION FINDER
The SuperDF

Inexpensive kit and assembled units for use
with Hand-Held, Mobile, or Base Station.
100 to 260 MHz or 200 to 550 MHz with
one antenna. Non-ambiguous. No
overloading. Use with unmodified HT,
scanner, or transceiver. No attenuator or
"S" meter needed. Can DF signals below
the noise. Averages out local reflections
while mobile-in-motion. Used by FCC,
US Army, State of California, Coast Guard
Aux. Prices start at $125. For details
send SASE to; BMG Engineering, 9935
Garibaldi Ave, Temple City, Cal, 91780
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o _ ]
DIGITAL
MICROSYSTEMS™

SOFTWARE
VIC-20

Morse Code Message Keyboard
MCMK

USA/GMT/LOCAL CLOCK
UGLC

$24.95

$15.95

Beacon Controller/

Morse Keyboard BCMK 524.95

All prices include shipping. Mass. res. add

5 sales 1: Jheck or money order

Prices and specifications subject to

change without notice or obligation

Digital Microsystems, Inc.
607 Sudbury Street
Marlboro, MA0O1752
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NEMAL SPRING SALE

CONNECTORS — ADAPTERS COAXIAL CABLE

BNC (Amphenol/Kings) A I\YPEI;‘KI CLEAR — POLYETHELYNE DIELECTRIC
UG-85C/U Male-RGSS 1.25 (Amphenol/iings) RG-8A/U 75 chm Double Shisid P s
UG-89B/U Female-RGS8  1.45 UG-21 D/U Male - RG8, 213 3.00 RG-8/U 96% Shisld Mil. Spec 3¢
UG-260B/U Male-RGS59 1.35 UG-210/U Silver plate 3.35 RG-11/U MIL. S 75 oh P 96% Shisld 27¢
No.31-4700Q.CrimpRGS8 1.5  UG-22B/U Flange Female - RG8 4.25 i rpec. 5 ohm, 96% Shiel 32
No.68175Male-RG174/U  2.95  UG-23D/U Inline Female-RGS 3.25 RG-11A/U Mil Spec. non-contaminating, 96% Shisld ¢
UG-280/U 4 Hole MTFem.  1.35 UG-58/U Chassis mt Female  2.45 RG-55B/U Dbl. Shield 50 ohm (RG58 Size) 50¢
UG-291 Cable MT Female  3.45  UG-204C/U Male - RG-217 9.90 RG-58/U 96% Shisid Mil. Spec ¢
UG-625 Single Hole MT 1.00 UG-536B/U Male - RG58 3.00 RG-58A/U MIL. Spec. Stranded, 96% Shield 12¢
UG-959 Male-RGB 5.25 UG-5368/U Silver plate 3.35 RG-58C/U Mil. Spec. non-contaminating, 96% Shield  14¢
UG-491 Double Male 3.50 UG-603A/U Male - RG59 3.95 RG-58/U Mil. Spec. 96% Shield 12¢
UG-492 Feedthru 3.75 UG-803A/U Silver Plate 4.30 RG-59 B/U Mil. Spec., non-contaminating, 86% Shield 17¢
uG-274"T" 4.25 UG-1185/U Male - Captivated  3.55 RG-82A/U Mil. Spec. 83 ohm, 98% Shisld 14¢
UG-306 Elbow 3.95 Crimp Male RG-8, 213 3.75 RG-115/V Tetion, Double Silver Shield, 50 ohm $1.60
UG-914 Double Femate 2.00 RG-142/V Db Silver, Tetlon 50 ohm (RG58 Size) 95¢

RG-174/U Mit. Spec. 50 ohm (Miniature Size) 10¢
wpn ' RG-213/U Mit. Spec. non-contaminating, 96% Shield  36¢
rog Ty i 1;,,‘;’.‘"‘; AUI0245  vasvery Emow, Silver 5 RG-214/U Double Silver Shield 50 ohm (RG8Size)  $1.55
F59Aw/BuillonRing 10/2.15  UG-20B/U Silver Plate 425 RG-217/L5/8 0.0. Double Shield S0 ohm gg‘
Fsgw/Bullton1/2" Ring  39¢ UG-57B/U Double Male 4.95 RG-223/U Double Silver Shield 50 ohm  (RG58 Size) ¢
F56 w/Built on Ring 10/2.25 UG-57B/U Silver Plate 5.30
F56 w/Sep1/4” Ring 10/2.55
F56w/Bulltan 1/2- fing 39 LOW LOSS FOAM DIELECTRIC por Foot
FS6DB For Double Braid 39¢ ¥
F.11w/Sop Ring RG11 59¢ RG-8/U 75 ohm 100% Foll 12¢
F-61 Chassis MT w/Nut 49¢ UHF RG-8/U80% Shield 19¢
F.71 Double Male 1.65 RG-8/U 97% Shield 11 Ga. (Equiv. Belden 8214) 31¢
F-81 Double Female a9¢ PL-259U.S. Made 65¢ or 10/5.89 RG-8X 95% Shietd (mini 8) 17¢
ACA Male Bare Motal  10/1.99 PL-259 Amphenol 79¢ RG-11/U97% Shieid 14GU 7S ohm 36¢
RCA Oval o PC Female 10 /1'99 PL-259 Silver Plate 1.39 RG-58/U 80% Shield 08¢
RCA Chassis MT w/Nut 10/1.99 PL.259 Teflon 1.49 RG-58/U 95% Shield 11¢
RCA Plastic Male/Fem 39¢ PL-269 Tetlon, Silver 1.59 RG-58/U Belden No. 9201 (100 F1. Rolls) 11.85 per Roll
MiniPlug3.5mmPlastic  45¢ 502384 Hole 10/5.89 RG-59/U 100% Foll 10¢
1/4" Chas. Jack 2.Con 39¢ Zg’;’gg gllnqllo :ollo . ;g: RG-59/6 100% Foil 18 GU, Gray 12¢
3/16” Mike plug, - ngle Hole-Long
/ ike plug, Brass cutoff 1.25 PL-259 Crimp 83.585P 1.39
Push-On Shell 39¢ GROUND STRAP
INTERSERIES ADAPTERS UG-175 Reducer-RG58 10/1.99 3/16" Tinned Copper Braid 10¢/Ft.
UG-255 PL259 to BNC 3.50 UG-176 Reducer-RGS9 10/1.99 3/16" Silver Plated Braid 15¢/Ft.
UG-255 Amphenol 3.95 Double Maie 1.89 3/8" Tinned Copper Braid 30¢/Ft.
UG-273 BNC to PL259 3.00 PL-258 Dbl. Female Barrel 98¢
UG-349 Type N to BNC 5.79 PL-258 Amphenol 83-1J 1.25
UG-201 BNC to Type N 3.75 M359 Elbow 1.89 ROTOR/MULTICONDUCTOR CABLES
UG-83 Type N to PL259 6.50 M359 Amphenol 83-1AP 2.95 8 Conductor (Standard) 2-18 gu, 6-22 gu 19¢
:_’G"?'PL:S%'O Type N ggg :g:: :;:" henol 83.4T sgg 8 Conductor (Heavy) 2-16 gu, 8-18 gu 36¢
ype F to . phenol 83- . 2 Conductor 18
Type F to RCA/Phano 2.25 UG-363/U Feedthru Ampheno) 4.79 & C::drzt:: 18 ::::: :g
UHF to RCA/Phono 1.45 UG-363/U 3.25 4 Conductor 20 guage 14¢
4 Conducior 22 guage 10¢
a Shisided Hook-up Cable Stranded 10¢
Shielded Hook-up Cable Soli 10
PREASSEMBLED COAXIAL CABLES olded Hook-up Cable Solld ¢
Low Loss Foam o™

. GROUNDING BLOCK inline double “F" female

PL-259 Connector on each end SIGNAL SPLITTERS For TV Antenna Lead-In _with lug for grounding wire

RG-8/U RG-58/U UHF/VHF .~ 2WAY $1.89
1000 19.95 100" 1095 12°  3.25 /FM $2.79
5159 500 895 15T 255 rpassive AWAY LGB-59 75 onms
50° . 3.95
200 6.95 s o $4.39
3 325 .
VTR ADAPTER 75 ohm “F" input
NEW! (VTR - 1) corngmr:d UHI;‘/D\;JHF
Coaxial Cable with PL-259 on one end and WEATHER BOOT
Spadelugs on the other end For RG - 59 Coax o ia)
RG-8/U RG-58/U » UHF 300 ohm
20° 4.95 ea. 12’ 2.49 we-58 T 39¢ ea $2.79 ea. Set of 2 $5.29
20 295 : Use full UHF capabilities on your video tape recorder without
unnecessary connections.
6 Ft. Shielded Cable w/1/4" plug on one end
1F1. Shielded Cable w/RCA plug on each end WALLPLATE
6 Ft. Shielded Cable w/Mini plug on each end . Type F Feed Thru SHIPPING CHARGES
1F1. RG-59/U 75 ohm Coax w/F connectoreachend $1.19 Ivory $1.29 Connectors 10% ($3.00 minimum)
Cable TV Products 10% ($3.00 minimum)
Cables $3.00 1st 100 ft., $2.50 each
2 - WAY COAXIAL SWITCH 12775 0:"' inputs. 75 OHM ATTENUATOR Add'l. 100’
2 Modeis Avaitable | * 75 ohm output Female - Male TypeF Orders Under $20.00 Please Add $2 Extra
Model CSR  » Heavy Duty Model CSH 6db Truck Shipments Freight Collect
‘GE".T ;},"e’ I Tormmnates pav $2.89Each ADDITIONAL%SAgéé%dngEE SHIPMENTS
' | QUTSIDE THE CONTINENTAL U.S.
$6.95 ea. NEMAL ELECTRONICS INTL. INC.
1325 N.E. 119th Street
Lo loselact VTR, North Miami, Florida 33161
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WE SHIP WORLDWIDE

Barrq

Electronics Cor

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

For The Best Buys In Town
call: 212-925-7000

p-|

Y/

“Wherever | go....
| take my radio.”

i1

ROCKWELL/COLLINS

5]

KWM-380
VoCom/ £
Tokyo Hy-Power
Amplifiers & 2X
SI8A\HT Gain : 2}%32 i
Antennas IN STOCK ST-440/UP ;i
_— NEW IMPROVED )
MURCH Model 7T ;;f
UT2000B Model 941C, Model 982 [¥5
' =
3

KITTY SAYS: WEARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 PM
Monday-Friday 9 to 6:30 PM
Come to Barry's for the best buys in town. For
Orders Only Please Call: 1-800-221-2683.
EAicomM]
IC-R70, IC-720A, IC-730, IC-740, IC-25A, IC-35A
IC-45A, IC-251A, IC-2KL, IC-451A, IC-290H

FT-ONE,FT-980R FT-102, FT-101ZD, FT-707, FT-230R, FT-77,
FT-726 FT-480R, FT-T20RU, FT-290R, FRG-7700, FT-625RD

YAESU ICOM Land-Moblle HIT -
FT-208R IC2AT  Wiison Mini-Com Il DRAKE TR-5, TR-TA, R-7TA, L.7, L-15, Earth ;
FT-708R  |C3AT Ysesu FTC-2203, FT-4703  Satellite Receiver ESR-24, THETA 9000E & 500, [N

lcom IC-M12 (Marine)
IC-H12

Digital Multimeter Model #8550-$95.00

SMART PATCH

ES-Simplex Autopatch 510-SA Will Patch FM
ransceiver To Your Telephone, Great For
'elephone Calls From Mobile Tg Base, Simple
0 Use - $319.95

ICAAT

DENTRON AMPLIFIERS

MIRAGE B-23, B-1016, B-108, GLA-1000C

KANTRONICS AEA MBO-Reader B-3016, C-22, C-106, D-24, D-1010 c|ippg[t°n.L.QRO ',:‘:E
B
Fileld Day 2, Mini-Reader, DIGITAL P
Irll!r‘la);o‘Softwlra & Complete Butternut Anfenna FREQUENCY 5
Cod; Too6e Inventory In Stock! COUNTER =
pe " - - Trionyx- =
EiiAC Communications Specialists JECIIRCRIT z
; 0-600 MHz :
85007 oders in Stock! Digimax Model :
Smallest Wireless D-510 50 Hz-1GH !
572B, 6JS6C Telephone Available . L |
12BY7A & 800 ft. range wiencoder $135.00
4900 BENCHER PADDLES & TrEx Towers FHL
BIRD Vibroplex Keys In Stock!! Hy-Gain Towers
= & Antennas,
AEA 144 MHz Wattmeters & and Rotors S
AEA 440 MHz Elements ¢ New TEN-TEC will be shipped direct =
ANTENNAS In Stock Corsair In Stock to you FREE of shipping cost.

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

LARGEST STOCKING HAM DEALER
COMPLETE REPAIR LAB ON PREMISES

New York City’s

‘““Aqui Se Habla Espanol”’

BARRY INTERNATIONAL TELEX 12-7670

TOP TRADES GIVEN ON YOUR USED EQUIPMENT

STORE HOURS: Monday-Friday 9 to 6:30 P

($1.50 parking across the street)

Saturday & Sunday 10 to 4 PM (Free Parking)

AUTHORIZED DISTS. MCKAY DYMEK FOR

SHORTWAVE ANTENNAS & RECEIVERS.
IRT/LEX-“Spring St. Station"

Subways: BMT-"Prince St. Station”

IND-“F" Train-Bwy. Station”

Bus: Broadway #6 to Spring St.

Amateur Radlo &

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,
Astron,B & K,B&W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins,
Communications Spec. Connectors, Covercraft, Cubic (Swan),
Cushcraft, Daiwa, Dentron, Digimax, Drake, ETO (Alpha), Eimac, En-
comm, Henry, Hustler (Newtronics), Hy-Gain, lcom, KLM, Kantronics,
Larsen, Mcr{\ (Daiwa), MFJ, J.W. Miller, Mini-Products, Mirage,
Newtronics, Nye Viking, Palomur,RF Products, Radio Amateur Callbook,
Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,
Tokyo Hi Power, Trionyx TUBES, 'W2AU, Waber, Wilson, Yaesu Ham and
Commercial Radios Vocom, vlbrorlnx Curtis, Tri- Ex, Wacom Duplexers,
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.

Computer Courses Glven On Our Premises, Call

Export Orders Shipped Immediately. TELEX 12-7670




the grounded monopole
with elevated feed

Low-takeoff-angle vertical
for 10 through 80 meters

A popular multiband antenna in the 1930s was the
off-center-fed or Windom. It consisted of a half-
wave horizontal dipole, at its fundamental frequency,
fed off-center by a single wire feeder, at a distance of
about 0.36 times its length measured from one end.
A later version of the off-center-fed antenna (1940s)
used 300-ohm twin lead instead of a single wire
feeder, fed at a point one-third of its length, meas-
ured from one end. This antenna operates satisfacto-
rily on the fundamental frequency and on harmonics,
permitting operation on the 80-, 40-, 20-, 15-, and 10-
meter bands.

if this off-center-fed antenna is turned up on end
and grounded at the end closest to the feed point,
we now have a vertically-polarized antenna with im-
pedance and radiation characteristics that change
with frequency in such a way that this antenna can
be successfully employed for multiband (multi-fre-
quency) operation. However, it has not been used,
to my knowledge, at high frequency for radio com-
munications. The antenna is in effect a grounded
vertical monopole with elevated feed. Its main lobe,
which is directed toward the horizon, does not break
up into a high angle lobe for heights between 3/4 and
1 wavelength.

The transfer of the feedpoint from the base up-
wards has been used for a different purpose, in the
sleeve antenna, originally designed for VHF, but re-

cently adapted for use at high frequency.' The half-
sloper? is also a type of elevated feed antenna. In the
present design, the antenna is earthed at its base,
and sectioned at a height of one-third its total height.
The coaxial feeder cable is brought up along or inside
the earthed lower section. lts sheath is connected to
the top of the lower section, and the inner conductor
is connected through a 4:1 step-up transformer to
the insulated upper section. This is shown in fig. 1A.

An antenna of this design was described by Hatch
et al®* who analyzed it by approximation, treating the
antenna as a lossless transmission line of constant
characteristic impedance. Since the standing wave
component of the antenna current is much larger
than the progressive wave component, correspond-
ing to radiation, for thin monopoles, this treatment is
a good first approximation.

On this assumption, the authors computed the
current distribution on the radiator for h = \/4, \/2,
3/4x and X\, (fig. 2). Note the elevated feed has a pro-
nounced effect on the current distribution on the
radiator, an effect which improves the radiation pat-
tern of the antenna for A > \/2, since for A = 3/4\
and X the current distribution is essentially in phase, a
desirable feature for maximum gain.

radiation patterns

The radiation patterns of the monopole were also
computed, and are reproduced in fig. 3, for A = \/2,
3/4\ and X. Patterns for the elevated feed differ little
from those for base feed for heights up to h= \/2,
but there is a substantial improvement in low angle

By John S. Belrose, VE2CV, 3 Tadoussac
Drive, Aylmer (Lucerne), Quebec, J9J 1G1
Canada
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radiation for h= 3/4\ and \. In the case A= X\, the
base-fed antenna has only a high angle lobe, where-
as with an elevated feed, there is no high angle lobe,
and the radiation is dominantly low angle (less than
10 degrees above the horizon). Such an antenna
would be a good DX antenna since it will have gain at
these frequencies. The patterns are significantly
modified by the finite conductivity of the earth, and a
radial ground system must be employed to reduce
losses due to currents returning to the base of the
antenna through the ground. This is no different
from any ground plane antenna.

antenna reactance

The reactance to the source was computed, and
calculated curves are reproduced in fig. 4. The rate
of change of reactance with frequency is smaller for
the elevated feed antenna, and the SWR (actually
X/2,, where Z, = the characteristic impedance of
the antenna if considered to be an open-circuit trans-
mission line) is particularly small at \/4 and 5\/4. The
SWR at A/2 and \ is acceptabie if an antenna tuner is
used to match the antenna to the transmitter. If the
antenna height is such that it is approximately quar-
ter-wave resonant at 80 meters {3.75 MHz), it could
be used on 80-, 40-, 20-, 16-meters (18 MHz) and 15
meters (h = 3\/2).

antenna modeling

The antenna reactance versus frequency curve
shown in fig. 4 represents the ideal case, since the
antenna was analyzed as a lossless transmission line,
whereas a practical antenna has resistance (radiation
and loss resistance) as well as reactance. The impe-

-

INSULATED
QUTRIGGER

h 57t

PERIPHERAL
(174m) WIRE

STEP-UP TRANSFORMER
| 4 FERAITE BALUN

‘LP//

T R

I g
4 ..-JJ‘,L/_{“

fig. 1. (A) Elevated feed grounded monopole antenna,
{B) Use of a cage of wires instead of physically section-
ing the antenna.

GROUNDED
OUTRIGGER

{a) h=x/4 (b} h=xr2 (e) h=3r/4 (d) h=x

BASE FEED
ELEVATED
FEED

i\
ELEVATED FEED
paraiy

h/3

BASE

SOURCE
fig. 2. Current distribution for base-fed and elevated-
feed monopoles.*
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dance of a modeled antenna over a perfectly con-
ducting ground plane (a 30-meter diameter wire grid
ground screen) is shown in fig. 4. The antenna was
1.96 feet (60 cm) high, and 0.25 inches {0.63 cm) in
diameter. The antenna was fed at a point one-third
its height above ground. The top section was fed by
connecting it to a wire running inside the lower sec-
tion, but insuiated from it. The lower section of the
mast with the feed wire inside behaved like a coaxial
feeder, as well as part of the monopole antenna. The
impedance (Z, § and I} was measured between the
lower end of the coaxial feeder wire and ground. I is
the voltage reflection coefficient, with reference to
50 ohms:

SWR — 1

I'=Sswr+1

if at full scale 3.5 MHz corresponds to 100 MHz,
the scale factor equals 28.57, and at full scale the
monopole is 56.24 feet (17.14 meters) high, and 7.4
inches (18.14 cm) in diameter. For this scale factor,
the band edges for the 80, 40, 30, 20, 15, and 10
meter bands are marked. Except at 20 and 40 meters
the SWR < 4:1.

sectioning the monopole

A tower is physically sectioned by proper place-
ment of insulating sections. This is not very practical,
especially if a grounded tower is available. Broad-
casters have used grounded towers for particular
applications that require the tower to be sectioned,
and they have devised a method to effectively
achieve this without physically doing so. The method
is sketched in fig. 1B.

The tower is screened using insulated outriggers
which support a surrounding cage of vertical wires.
Six or eight wires are required, aithough four wires,
as sketched, might be satisfactory. The wires are
joined together by a peripheral wire at the top of the



tower, at the bottom of the top section, at the top of
the bottom section, and at the base of the tower.
The sketch shows a physical separation at the place
where the tower is sectioned. In practical applica-
tions, a series strain insulator would be inserted in
the vertical dropwire at that point. This arrangement
effectively screens the grounded tower, sections it,
and since the electrical diameter is increased, the in-
trinsic bandwidth of the radiator will be greater.

performance

A temporary test antenna was constructed using a
37-foot free-standing whip mounted on an 18-foot
lattice tower. This antenna was erected at the au-
thor’'s QTH (fig. 5). The SWR was measured at a
number of frequencies in 3-30 MHz band. These re-
sults are plotted in fig. 6, where the abscissa is h/\
rather than frequency.

Since the antenna is not resonant and matched at
any frequency in this band, the SWR depends upon
the length of the feeder transmission line, and its
characteristic impedance. The SWR for {engths 30
feet and 100 feet of RG8-U (50-ohm coax) was meas-
ured, and measurements were made with 72-ohm
coax. Rice and Winacott,* following the Marconi
work, employed a 7.5 yH coil across the 4:1 step-up
transformer, (fig. 1), which was supposed to im-
prove the SWR at the higher frequencies. The author
found that this coil increased the SWR at these fre-
quencies, and so this inductor was not used. While
there were differences in the SWR at particular fre-
quencies for the different lengths and impedances of

the feeder cable, an optimum length or impedance
was not found. The results in fig. 6 were for a 100-
foot length of RG8-U. The SWR for the various pres-
ent and proposed Amateur bands are in table 1.

The SWR was highest at 10.1 MHz, where h/\ =
0.57, it was 5.5. This is, however, of no conse-
quence, provided the antenna can be matched em-
ploying an antenna tuning unit. Since the normal loss
for SWR = 1 for RG8-U cable at 10 MHz is 0.45 dB,
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’
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;
4 ELEVATED . _20°
1 FEED L7

fig. 3. Vertical radiation patterns for base-fed and ele-
vated-feed monopoles.?
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fig. 4. Curves that show the feed impedance of the grounded monopole with elevated feed versus operating frequency for
the scaled model. Corresponding full-scale frequencies are noted.
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table 1. Initial antenna SWR measurements are indicated together with
the corresponding Drake MN-4 antenna tuner dial settings and band
width positions. The last column lists impedances inferred from the
tuner R/X dial settings

antenna impedance

frequency initial antenna tuner magnitude (ohms)

MHz SWR dial R/X  bandswitch and phase |degrees
370 33 9/1.1 80 26 30

7.10 45 2136 40 98 L a6
10.10 55 5678 40 100 / « 59

14 15 3.3 4641 20 17 34
18.10 20 4386 20 L T
2120 28 46563 15 19/ +16
24, 90 25 4110 15 B3/ +15

28 50 31 397 10 19 50

the additional loss due to SWR 5.5 is about 0.6
dB, for a total loss of about 1 dB. This is hardly worth
worrying about. A more important consideration is
radiation from the transmission line, which should be
buried, and the run above ground into the shack
should be as short as possible.

Table 1 includes dial setting and bandswitch posi-
tions to tune the antenna at the various frequencies
foran SWR = 1:1, employing a Drake MN-4 antenna
tuner. Also shown are the antenna impedances infer-
red from these dial settings. That is, the transmitter
input port was terminated in 50 ohms and with the
tuner controls reset to the indicated value, the conju-
gate impedance was measured at the tuner output
port. This measurement gives the correct magnitude
of the antenna impedance, but the opposite sign of
the phase angle. These settings and impedances
would not apply to other installations, since it is hard-
ly likely that this temporary antenna would be copied
identically. They are given to indicate that the anten-
na can be tuned at all frequencies using an antenna
tuner. A table such as this facilitates band change,
the controls can be preset and require only trimming
for minimum SWR.

While | had no doubt that the antenna would per
form as predicted, my concern was that losses in the
ferrite balun (which was used for the 4:1 step-up
transformer) might be high for high SWR.% | do not
have a Drake B-1000 balun which is supposed to be
designed for such applications. For outdoor use, this
balun must be mounted in a weatherproof box, with
feedthrough insulators.

The first test was to measure the SWR at different
power levels. It was measured at 10 watts of forward
power and 100 watts of forward power. No differ
ence was detected.

The operational performance of an antenna is diffi
cult to measure quantitatively. The following ac
count describes some communications tests con
ducted over several days in October, 1980,

Starting with 20 meters, | measured the relative
gain with respect to an elevated ground plane (a Hy
Gain 14AVQ trap vertical with 16 radials, four for 40,
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20, 15, and 10 meters) on the roof of my garage. A
gain of 0 to 1 S units was measured (0 to 5 dB). The
measured gain was obviously dependent on the dis-
tance of the station being received and the propagat-
ing mode (angle of elevation of signal received).

On 40 meters during early evening hours, | worked
UK2PCR, and GW4BWK, whom | chatted with for
half an hour or so. He was using a full-wave delta
loop apex up, lower corner feed (vertical polariza
tion). | was using a Yaesu FT101 (100-watt trans
ceiver).

On 75 meters, during the same two evenings, |
worked Y21UJC, EATUU, FT7DG, and G2PU. | had
not previously worked DX from my QTH on 75
meters, since my fixed antenna system is quite inade
quate for working DX. If you can't hear DX, you
can't work it.

I QSY'd with VEBMA from 20 meters to 15 meters
late one evening. | thought the 15 meter band might
be dead. My received signal report came up by an S
unit, his remained the same. He was using a tri-band
beam.

On 10 meters, my brief experience is that if you
can hear the station you can work him

fig. 5. Photograph of a simply-constructed monopole with
elevated feed (employing a free-standing Fiberglass whip
for the top section).
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fig. 6. SWR versus height/wavelength ratio for the an-
tenna shown in fig. §, fed with 100 feet of RG8-U.

conclusions

The antenna appears to perform well. It is not a
gain antenna, and beam antennas usually, but not al-
ways, outperform it. The lack of a directional pattern
means that QRM can be high. However, the grounded
monopole antenna with elevated feed has a pattern
and impedance that changes with frequency in such
a manner that the antenna can be used for DX, and it
can be used on any frequency in the high-frequency
band (3 to 30 MHz).

appendix
Radio Amateurs nowadays are accustomed to employing
matched antennas, and some might find it difficult to match their
transceiver to a reactive load. As an aid:

1. Calibrate the dial settings for your transceiver using an SWR
bridge and a 50-ohm load;

2. when tuning a reactive antenna (high SWR) don’t tune the
transmitter PA for maximum forward power to the mismatched
antenna, you will only mistune your transmitter. Set the plate tank
and load capacitors to the place where the transmitter delivers
maximum power atan SWR -1 into the 50-ohm load;

3. with low rf drive (sufficient to measure SWR or reflected power,
tune the resistance and reactance dials of the antenna tuner 1o
gether for low SWR (or reflected power) Only when the antenna
is matched, and the SWR seen by the transmitter is 1:1, should
you tune the transmitter for maximum forward power
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ham radio

Two great
ways to get

QS copy
Ask:

G4HUW KBSDN WA4FNP WD5DMP
KJ2E K6IMV  WD4BKY WDBQHD
K4XG K8BMKH WD4CCI WBINOV
KA4CFF KB@TM WwWD4CCZ WDSDYR
KASDXY WA4YPL W5GAI

444D SSB/FM
Base-Station Microphone
Shure's most widely used base-
station microphone is a ham
favorite because it really helps
you get through...with switch-
selectable dual impedance low
and high for compatibility with
any rig! VOX/NORMAL switch
and continuous-on
capability make
the 444D easy
to use even
under tough
conditions. If
you're after
more Q5's, you
should check
itout.

526T Series |l
SUPER PUNCH'
Microphone
Truly a microphone
and a half! Variable out-
put that lets you adjust the
level to match the system.
The perfect match for
virtually any transceiver
made, regardless of
impedance. Turns
mobile-NBFM unit into
an indoor base station!
Super for SSB
operation, too. These
and many other
features make the
526T Series |l a
must-try unit.

FREE! Amateur
Radio Micro-

phone Selector
Folder. Write
for AL645.

THE SOUND OF THE PROFESSIONALS ... WORLDWIDE
Shure Brothers Inc., 222 Hartrey Ave., Evans!on IL 60204
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS

TRANSMIT CONVERTERS

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the fragility and power
supply problems of gas-fet's. Units furnished
wired and tuned to ham band. Can be easily
retuned to nearby freq.

t Models LNA( ),
P30, and P432

shown
Tunable
Model Freq Range Noise Figure Gain Price
LNA 28 20-40 0.9 dB 20dB $39.95
LNA 50 40-70 09 dB 20dB $39.95
LNA 144 120-180 1.0dB 18dB $39.95
LNA 220 1B0-250 1.0dB 17dB $39.95
LNA 432 380-470 1.0dB 18dB $44.95

ECONOMY PREAMPS

Qur traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2 dBorless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

® P30K, VHF Kit less case $14.95
® P30C, VHF Kit with case $20.95
® P30W, VHF Wired/Tested $29.95
® P432K, UHF Kit less case $18.95
® P432C, UHF Kit with case $24.95
® P432W, UHF Wired/Tested $33.95

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432; add “B" to model #.

HELICAL RESONATOR
PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
builtin. The combination of a low noise amplifier
similar to the LNA series and the sharp selectivity
of a 3 or 4 section helical resonator provides
increased sensitivity while reducing intermod
and cross-band interference in critical appli-
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain = 12 to 15 dB.

Model Tuning Range Price

HRA-144 143-150 MHz $49.95
HRA-220 213-233 MHz $49.95
HRA-432 420-450 MHz $59.95

e Call or Write for FREE CATALOG

(Send $1.00 or 4 IRC’c for overseas mailing)

b%
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Models to cover every practical rf & if range to
listen to SSB, FM, ATV, etc. NF =2 dB or less.

Antenna Receiver
Input Range  Output
28-32 144-148
VHF MODELS 50-52 28-30
Kit $44.95 50-54 144-148
144-146 28-30
e L 144-144.4 27-27.4
146-148 28-30
144-148 50-54
220-222 28-30
220-224 144-148
222-228 144-148
220-224 50-54
222-224 28-30
UHF MODELS 432-434 28-30
e aa Al 435-437 28-30
Kit $54.95 432-436 144-148
Less Case $49.95 432-436 50-54
Wired $74.95 439.25 61.25

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or 806-894 MHz bands

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for
transceive. 2 watts output.

Exciter Antenna
Input Range  Output
28-30 144-1486
For VHF, 28-29 145-146
Model XVv2 28-30 50-52
Kit $79.95 27-27.4 144-144.4
Wired $119.95 28-30 220-222
Specifty band) 50-54 220-224
¢ paia 144-148 50-52
50-54 144-148
144-146 28-30
28-30 432-434
For UHF, 28-30 435-437
Model Xv4 50-54 432-438
Kit $99.95 81.25 439.25
144-148 432-436*

Wired $149.95

*Add $35 tor 2M input

For limited time,
buy a transmit converter
above with 40-45W PA

($129.95) and get $39.95
cabinet FREE.

on any scanner. Wired/tested Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $119.95. Call for details.

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

FM-5 PC Board Kit - ONLY $159.95
complete with controls, heatsink, etc.
10 Watts, 5 Channels, for 6M, 2M, or 220

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $59.95

While supply
lasts, get $59.95
cabinet kit free when
you buy an FM-5 Transceiver kit.
Where else can you get a complete transceiver
for only $159.957

e Orderbyphone ormail ® Add $2 S & H perorder

(Electronic answering service evenings & weekends)
Use VISA, MASTERCARD, Check, or UPS COD.
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LOOK AT THESE
ATTRACTIVE CURVES!

R144 & R220 Front Ends, HRA 144/220, 8 HRF-144/220

R451 Receiver Front End ) flcvr I-F Salectivity _
TTT T T T T [ T [ 1

of Receivers and
Helical Resonators.

Typical Selectivity Curves Wt /

s

HRA-432, HRF-432

amronics, inc.

65-Y MOUL RD. ® HILTON NY 14468
Phone: 716-392-9430

Hamtronics =

is a registered trademark

Tell ‘em you saw it in HAM RADIO!
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For years, Hamtronics
Modules have been used by ’
individual hams and manufac-
turers to make repeaters. Now, in

the Hamtronics tradition of top 4
quality and superb value, we are proud

to offer a complete repeater package.

-
—— i i i — —
FEATURES:
I
JUST LOOK AT THESE PRICES' e SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF
e SELECTIVITY THAT CAN'T BE BEAT! BOTH
Band Kit Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT + 12KHZ. HELICAL
6M,2M,220 $595 $745 RESONATOR FRONT ENDS. SEE R144, R220,
440 $645 $795 AND R451 SPECS IN RECEIVER AD BELOW.
Both kit and wired units are complete with all parts, modules, hardware, and crysials. ® g;ggi CS;SE;:‘I_25?Eé\éEfoFgngREENSS:.E%ETI;I)EHQ‘
CALL OR WRITE FOR COMPLETE DETAILS. OFF-FREQ TRANSMITTEEjS. SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.
AO snilabie:for fvmole aile. ying/croksband & TOM e CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT.

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

INTRODUCING — #dwy, | TRANSMITTERS AND
T ACCESSORIES

NEW 1983 RECEIVERS fﬁ i
ey O

o HELICAL RESONATOR FILTERS available
separately on pch w/connectors.

HRF-144 for 143-150 MHz $34.95
HRF-220 for 213-233 MHz $34.95
HRF-432 for 420-450 MHz $44.95

(Sea selectivity curves al left)

_.\ky.

._ '& % ® T51 VHF FM EXCITER for 10M, 6M, 2M,
= -_;5[ [ 220 MHz or adjacent bands. 2 Watts contin-
. Fo uous. Kits only $59.95

ﬁ’
.7

o R144/R220 FMRCVRS for 2M or 220 MHz. $
0.15uV sens.; 8 pole xtal filter & ceramic filter "ﬂ\

in i, helical resonator front end for exceptional

selectivity (curves at left). AFC incl., xtal oven
avail. Kit only $119.95 e COR KITS With audio mixer and speaker

® R451 FM RCVR Same but for uhf. Tuned line amplifier. Only $29.95.
front end, 0.3 uV sens. Kit only $119.85 e CWID KITS 158 bits, field programmable,

e R76 FM RCVR for 10M, 6M, 2M, 220, or clean audio. Only $69.95,
commaercial bands. As above, but w/o AFC or ¢ DTMF DECODER/CONTROLLER KITS.
hel. res. Kits only $109.95 Control 2 separate on/off functions with
Also avail w/4 pole filter, only $94.95/ kit. touchtones®, e.q., repeater and autopatch ® T451 UHF FM EXCITER 2 to 3 Wattson 450

| R144 Shown

Use with main or aux. receiver or with Auto- ham band or adjacent. Kits only $69.95.
atc I 9.95
patch. Only $89.95. e VHF & UHF LINEAR AMPLIFIERS. Use on
e R110VHF AM RECEIVER Kitfor VHF aircraft L] AUTOPATQH K'YS'_P'D‘””" repeater auto- either FM or SSB. Power levels from 10to 45
band or ham bands. Only $84.95 patch, reverse patch, phone line remote Watts to go with exciters & xmtg converters.
5 : > control of repeater, secondary control via Kits from $69.95.
e R110 UHF AM RECEIVER for UHF uses, repeater receiver. Many other leatures

including special 259 MHz model to hear Only $89.95. Requires DTMF Module

C = Kit $94.95
SPACE SHUTTLE. KIt894,99 ® A16RFTIGHT BOX Deepdrawn alum. case -
with tight cover and noseams. 7 x B x 2 inches ®
Only $18.00 am ron'cs

More Details? CHECK — OFF Page 132 147 May 1983 [l 93




another antenna tuner

One type of antenna tuner that has
not seen much use is one half of the
Johnson Match Box circuit (see fig.
1A). The advantage of this circuit

LONG WIRE
ORf COAX
ANTENNA

‘g 0-100pF

0~ 365pF

oF é

FX 0-1000F
ou0-
DIFFERENTIAL
cAPacITOR

;

PRUNE COILS TO SUIT OTHER BANDS

40 METER COIL 15 TURNS #14 172 INCH
DIAMETER
LINK 3 TURNS FROM GROUND
END

fig. 1A. Antenna tuner schematic.

over some of the more popular trans-
match tuners is that it is a resonant
circuit that rejects harmonics. It is
very easy to adjust for either a long
wire or coax-to-coax feed systems. It
will not work for open-wire line be-
cause it is only half of the original cir-
cuit.

The reason it has not been used is
probably the difficulty in obtaining a
duo-differential capacitor. This ca-
pacitor has two stator sections and
one combined rotor section. As the
rotor increases in one section the
other decreases. It forms a capaci-
tance tap for the antenna across the
coil in place of sliding the antenna tap
around for a match. A duo-differen-
tial capacitor can be made by solder-
ing two capacitors together or by me-
chanically linking two capacitors. The
two capacitors are joined by remov-
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fig. 1B. Millen type 19100 was used here
because the rounded top of the support
made it easier to form and solder.
Other types might also work.

ing the shaft of one, cutting across
the middle of the hole, and enlarging
the hole to fit on top of the other ca-
pacitor (see fig. 1B). After fitting,
solder as shown in fig. 1C.

- FIT AND SOLDER

fig. 1C. Join the two capacitors as indi-
cated.

! built my tuner in a box with a five-
prong ceramic tube socket mounted
on insulators by punching a hole in
the top of the box. The coil, manu-
factured by Bud, was mounted using
the five-prong socket. The small BDC
type handles several hundred watts
and makes a nice small tuner. The
tuner controls are adjusted for mini-
mum SWR.

sources

Fair Radio Sales Co.
P.O.Box 1105

Lima, Ohio 45802
(Bud coils, capacitors)

Radiokit

Box 411

Greenville, New Hampshire 03048
(Millen capacitors stock No. 19100)

Amp Supply

2071 Midway drive
Twinsburg, Ohio 44087
(Capacitors)

In all instances send SASE for reply.
Ed Marriner, W6XM

latching relay control

The great virtue of a latching relay
is that it draws current only while it is
changing states. The latching relay’s
built-in magnet holds the contacts in
their last position until they are
changed by a current flow through
the relay winding. This makes the
latching relay ideal for use with bat-
tery-powered or remote equipment.

When the circuit in fig. 2 is com-
pleted through the switch, electrons
flow through R1 to the negative ter-
minal of C1, which was in a dis-
charged state (both plates of the
same polarity); the capacitor looks
momentarily like a conductor. Thus
the voltage appearing at the junction
of C1/R1 rises to near the supply
value, and this surge of electrons
flows to Q1's base, causing Q1 to
conduct and energize the relay,
changing its state.

As C1 becomes fully charged, the
electron flow ceases. Therefore Q1
no longer conducts.

The schematic diagram of fig. 3
uses a similar principle to control a
latching relay. CR1's forward resis-
tance guarantees that Q1 will not be

YO RELAY
WINDING

fig. 2. Block diagram of a latching-relay
controller.



LSI comes to

AMATEUR RADIO

Digital Microsystems™ Chips Now Available

REPEATER CONTROL

« Complete repeater control incorporating 1D, tail and timeout timers,
audio generator, local control and PL enable = Perfect as main con-
troller or as backup for your present system e Master enable input for
non-override local control ® Switchable PL input for access security
« |D on start-up can be selected ® Non volatile |D memory = Selec-
1able timeout length * Automatically powers up and runs. ideal for
remote applications » Selectable |D transmission rate » Adjustable tail
timer length = Force |D input for manual trigger of 1D sequence  Latched
COR tor 1D holdoff and timing control ® Two separate Morse outputs
for interfacing to audio and/or logic. One is direct audio, the other
can be used as a keying line = Crystal controlled timers ® Any number
of selectable messages can be transmitted using MCMG chip = Test
input for automatic transmission of CW test message following 1D

Digital Microsystems™ SCRC Chip  $89.95

I \
AR (OFGE o® N o

DIGITAL MICROSYSTEMS "

M BN B O R e e e e e e e e me e e ee B B

ASCII to MORSE
CODE CONVERTER

e Turns any ASCII terminal or computer into @ Morse code keyboard
When used with a computer, reduces system overhead and allows
system time for disk access » When used with Morse to ASCII chip
any ASCI| terminal or computer is transformed into a Morse code sys-
tem * 1 to 90 words per minute transmission rate keyboard selec
table. 1-30 wpm in 1 wpm increments, 32-90 wpm in 2 wpm incre-
ments = Master enable output for compatibility with Maorse to ASCII
converter chip » Two separate Morse outpuls for easy interface to
your transmitter, one high one low  Logically perfect Morse code
generation » 110 and 300 baud = Automalic line feed insertion selec
table by user » Selectable automatic echo back of ASCII characters e
Internal 32 byte type-ahead buffer = Supports Modem control type
handshaking with UARTS  Compatible with personal computer RTTY
software packages « PARALLEL ASCII TO MORSE CODE CONVERTER
« Similar to SATOM chip bu! for parallel strobed ASCII keyboards
= 16 letter buffer for 1D  Automatic test and CQ message generation

Digital Microsystems ™ SATOM Chip $34.95
Digital Microsystems’ PATOM Chip $24.95

GENERAL SPECIFICATIONS

DTMF DIGITAL CONTROL

* Provides digital input and outpu! capability under the control of a
DTMF decoder # Perfect for repeater, remote base, and other home-
brew control applications ® 21 separate i/o pins which can be set
high or low by a four digit custom sequence. Each bit may be checked
by entering a digit code. The chip will respond with a Morse code 1 or
0 depending upon the logic state = Direct interface with the Mostek
5102 DTMF decoder chip » Anti-lamming mode automatically acti-
vates to prevent tampering * Five second timer for proper control
sequencing and grouping * May be purchased in two ditferent ver-
sions — version “"A’" for 12 digit decoding, "'B"" for 16 digit decod-
ing ® Each chip is different — the codes for each chip are randomly
selected by computer, but custom codes are available at extra cosl

Digital Microsystems™ DCC Chip $34.95

MORSE CODE to
ASCII CONVERTER

» Advanced adaplive algorithm converts most hand sent and machine
sent Morse code to ASCIl » 110 and 300 baud = Automatic line teed
insertion selectable by user « Automatic carriage return insertion
seleclable by user = Selectable number of characters per line before
insertion of carriage return or line feed (if selected) » Master enable
input for compatibility with ASCII to Morse converter chip (SATOM)
* Two separate ASCII outputs for easy interface to RS232 or RS422
drivers * Designed to work with any ASCII compatible terminal or
computer * Internal inverter may he selected 1o invert incoming
Morse wavetorm before decoding

Digital Microsystems ™ MTOA Chip $39.95

MORSE CODE MESSAGE
GENERATOR |

* Up to 6 separate user definable messages * Completely non-volatile
memory * Will not forget your messages when power is shut off
« Supports manual, continuous automatic, and timed automalic
modes ® User selectable transmission rate « Individual messages, or
groups of messages may be transmitted  Can be wired as a beacon
controller, automatically repeating any selected messages * Can be
wired as a repeater/remote base |D controller a. Automatic repeat of
any selected message(s) at selectable intervals; b, Latched COR in-
pul for trigger of ID mode; c. ID holdoff mode selectable for repeater
ID mode ® Two separate Morse outputs available — direct audio or
digital logic » Two message in-progress signals available — one
high, the other low » Crystal controlled 1. 5, 6, 7, 8, 9, and 10 min-
ute timers, useful for repeater 1D mode = Perfect companion 10 your
RTTY. ATV, or SSTV station

Digital Microsystems™ MCMG Chip  $49.95

» All circuitry contained on a single chip @ Crystal controlled for accuracy ® Requires 5 volls DC e TTL/CMOS compatible |/0 pins » Chips designed
with the experimenter/homebrew specialist in mind » Manual for each chip available for $5 postpaid » Deductible with order

ORDERING INFORMATION

o All prices include shipping. Massachusetts residents please add
5% sales tax. Check or Money Order tor payment. Prices and specifi
cations subject to change without notice or obligation

DIGITALMICROSYSTEMS, Inc.

v 214

607 SUDBURY STREET
MARLBORO, MA 01752
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PROGRAMMABLE
CTCSS
ENCODER

e All 37 EIA Tones

* Quartz Accurate

* Less than 1 inch square

AVAILABLE FOR IMMEDIATE DELIVERY

For more information call TOLL-FREE
(800) 828-6884
NY: (B00) 462-7242
CANADA: (416) 884-3180

1319 PINE AVE
FERRITRONICS
MOBILE DATA SYSTEMS

NIAGARA FALLS NY 14301
(716) 282.7470 TLX 646303

TUNABLE
TRAP ANTENNA

Nnew

Model AT-80 for 80, 40, 15, 10 mefters

Length only 88 feet

New Patented Traps

Weatherproof

Traps and Antenna are

continuous wime, No con-

nactions to fail

Install as an inverted V or

fiat top dipole

Antenna tuning is occom-

plished by sliding a wire

through trap and along

antenna wire

No wire timming or

soldernng

Built in Ya wave matching

saction, with weatherproof

center insulator terminated

with an SO-239 connector

Antenna completely

assemnbled including 25 fee!

nylon guy rope on each end
o Power capabillity 1 kw input
o Low SWR at resonance

I;':E
$4950

SHIPPING AND
HANDLING ADD $3

ALL OUR PRODUCTS MADE IN USA

@©30) BARKER & WILLIAMSON
Qualify Communication Products Since 1932
At your Distributors, witte or call

10 Canal Street, Bistol, Pa. 19007

(245) 788-5581 -

» 118
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c1.c3 10, F
ca.cq 80-.F
RILA4 1K
R2.R3
R5.R6 68K
Qe 2N
AY 28 volt, DPOT: Potter & Brumiield SL- 7156

28 volt, DPOT: General Electric ISAM1281A2
12 volt, 4PDT: RCA 211435/Gould Allied
Control TIZX10

fig. 3. Schematic diagram of the latching-relay controller.

turned on by a voltage of less than 0.6 volt. The con
tacts automatically complete the circuit to Q2 so that
the next closing of the switch will cause the relay to
again change state in the manner described.

Latching relays in the 12-volt range are hard to
find, but surplus relays rated from 24 volts to 28 volts
are common. They will work down to about 11 volts.
Surplus relays are usually of the “crystal can” size.
The RCA/Gould relay listed has a 12-volt coil and
four poles, and it is larger than the others. It is a spe-
cialty item that might be obtainable only through
RCA suppliers.

An ideal use for this control is an on-off power
switch for a battery-operated repeater. A low-current
receiver with a decoder IC connected to the control
line of this circuit will allow the repeater to be turned
on or off on command.

Charles G. Bird, KEHTM
Chico, California



The |, eeraonics Book Clue

Hundreds of time- and

money-saving ideas for [ gt | g

hobbyists, experimenters it $1995 i 3135
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Electronics Book Club

Blue Ridge Summit, PA 17214

« Reduced Member Prices. Save 20% to 75% on books sure
to increase your know-how

« Satisfaction Guaranteed. All books returnable within 10
days without obligation

* ClubNews Bulletins, All about current selections—mains,
alternates, extras— plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
» “Automatic Order.” Do nothing, and the Main selection
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« Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qualify for discounts on many other volumes

» Bonus Specials. Take advantage of sales, events, and
added-value frommions

Please accept my membership in Electronics Book Club and
send the 5 volumes circled below, billing me $2.95 plus
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the books within ten days without obligation and have my
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products

Vibroplex electronic keyer

When you think of speed keys, one of the
first «hat comes to mind is the Vibroplex
“Bug.” Years before the advent of electronic
keyers, they were the only alternative to the
“cootie key” for sending semi-automatic code.
In those days, you could actually tell who was
sending well before signing of calls by the
sender’s fist. Dahs were drawn out longer than
they should. Dits came in a rapid-fire
“bruuup.’ Now, however, with keyboards and
other forms of electronic keys, everyone
sounds somewhat the same.

Vibroplex has introduced a new lambic key
and keyer that will be of great interest. Their
new Brass Racer, based on the FYO design, is
attractively built and is rock solid. The Vibro-
plex treatment of this design does not use
springs to adjust paddle tension. A clever use
of magnets controls the paddle tension.

Another twist is that Vibroplex took the
Brass Racer base, hollowed out the center and
inserted an electronic keyer that uses the Curtis
8044 chip. This makes for a very nice, com-
pact, self contained keyer (a big plus for field
day and other portable operations).

There are no power cords to clutter up the
operating desk. Power comes from a self-con
tained 7.5-volt battery. The EK-1 is limited in
that it does not have a memory like so many of
the newer electronic keys. But not everyone
feels that this is necessary and many will find
the EK-1a nice, simple package

For more information, contact Vibroplex
Company, Attention Bruce Palmer, P.O. Box
7230, Portland, Maine 04112; Reader Service
Number 301
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tri-band vertical

Hustler, Incorporated, has announced a
three-band vertical antenna for 10, 15, and 20
meter operation. A unique two-in-one trap de-
sign allows excellent bandwidth while main-
taining an overall height of only twelve feet.

The antenna, 3-BTV, is designed for perma-
nent ground mounting or for portable use on
travel trailers, condo balcony railings, or any-
where exhibiting a sufficient groundplane.

The antenna is made of high quality alumi
num with stainless steel hardware, supplied
with a heavy duty bracket for pipe or bulkhead
mounting.

For additional information, contact Hustler,
Incorporated, 3275 North B Avenue, Kissim-
mee, Florida 32741. Reader Service Number
302.

photovoltaic panel kit

Encon announces solar panel kits for the
Amateur that enable you to build your own
solar electric panel for less than $6.00/watt.

Molded high-strength plastic base has forty 4-
inch recesses and thirty-six 4-inch diameter
cells. One panel should produce approximately
17-volts, between 1.2 and 2 amps. Cover glass,
silicone potting, wire, and solder, not included

These kits are ideal for demonstrators and
schools seminars. Good working panels have
been constructed in less than two hours each.
Instructions are included; it is recommended
that you have basic soldering skills.

For more information, contact Encon Corpo-
ration, 27584 Schoolcraft Road, Livonia, Mich-
igan 48150; Reader Service Number 303.

TH5Mk2 tribander

The TH5MK2 is a five-element broadband tri
bander for 20, 15, and 10 meters. The TH5Mk2
will load tube-type or solid state auto-tuned
rigs from band edge to band edge on 20 and 15
meters. On 10 meters there is a choice of 28.0
to 29.4 or 28.3 to 29.7 MHz, all below 2:1
VSWR. The Hy-Q traps for each band are the

most efficient technique for multibanding a
Yagi antenna. Factory assembled and pre- tun
ed traps are mechanically superior, and provide
reliable all-weather performance. With four ac-
tive elements on each band, the average for-
ward gain is an impressive 8.5 dB, and average
front-to- back ratio is 20 dB.

The antenna assembles on a 19 foot (5.8
meter) boom. With a maximum element length
of 31.5 feet (9.6 meters), the tuning radius is
only 18.4 feet (5.6 meters). The assembled an-
tenna weighs 59 pounds (26.8 kg)

The antenna includes stainless steel hard-
ware, the BN86 balun and a sophisticated
matching dual-driven element feed system as
also used in the larger TH7DX. The antenna
provides dc grounding for lightning protection
The suggested price is $459.95. For more infor
mation, contact Hy-Gain, 9600 Aldrich Ave-
nue, South, Minneapolis, Minnesota 55420

BNC adapters

Centurion International, Inc., has introduced
a new line of BNC adapters designed for anten
na connection to two-way portable radios that
require threaded connectors

The adapters are available in nine different
styles and feature a grounding strap for use
with portable gain antennas that require
ground potential. The adapters may also be
used with mobile antennas, mobile amplifier
chargers, and a variety of other applications

For more information, contact Centurion In
ternational, Box 82846, Lincoln, Nebraska
68501. Reader Service Number 304



receive-only RTTY/CW

terminal

HAL Communications Corp. announces the
new CWR6E750 receive-only RTTY/CW termi-
nal. The CWR6750 is the ideal companion to a
shortwave receiver for printing Amateur and
commercial Morse code and RTTY transmis-
sions. Its small size, the built-in green video
monitor screen and its 12-volt operation make
the CWR6750 truly portable. The CWR6750
will receive all standard radioteleprinter speeds
from 60 words per minute (45 baud) to 300
wpm (300 baud). Both the standard press
“Baudot’” RTTY code and the computer ASCII
RTTY eode can be received.

Stations using Morse code can be received
at speeds from 4 to 50 wpm. A computer-style
ASCIl printer may be connected to the
CWRE750 to provide a full printed copy of all
received text.

The CWR6E750 measures only 10% x 6% x
11 inches, and weighs only 9 pounds. It oper-
ates from any 11 to 14.5 Vdc source, drawing
1.6 amperes. The CWR6750 is easily installed
in a camper, boat, or home station.

HYL rocsmsapen

For more information, contact Hal Commu-
nications Corp., Box 365, Urbana, lllinois
61801; Reader Service Number 305.

Boomer antenna

The 4248 is the newest Cushcraft Boomer
antenna. It is a twenty-four element, 70 cm
Yagi, exhibiting 18.2 dB forward gain. A 4248

MULTIBEAMS have a quad configuration of directors on a single boom, together
with a slot dipole and slot reflector. This unique design delivers exceptionally
high gain across the entire 430-450 MHz band with very low vswr.
MBMSS/70cm
KEY
mreseer WSWR
Gamn
MmBm28 MBMAS MBMBS
FREQUENCY (MHz) 430-450 430-450 430-450
SPECIFICATIONS GAIN (dbd) 1.5 14.0 163
FRONT TO BACK RATIO  18dB 20d8 99d8
3 dB BEAMWIDTH E45° E35° E98°
H40" HeB' He3*
BOOM LENGTH 4 o 13
LONGEST ELEMENT 165" 16.5" 165"
TURNING RADIUS 41 3.98' 6.56'
(APPROX)
DESIGN IMPEDANCE 50 Ohms 50 Ohms 50 Ohms
POWER RATING (PEAK) 1 kwPEP. 1kwPEP. 1kwPEP
WINDLOADING AT 14100s/f 951 0bs/f  47.2 lbs/f
8OMPH ,
WEIGHT 4 lbs. 6 lbs. 10.4 los.
JASCO
INTERNATIONAL INC. Contact one of the authorized
s e 2 dealers listed below.
Lincoln, Nebraska 68529 G.1.5.M.0. COMM. INC. COMM. CENTER ALI'S ELECTRONICS
1-800-845-6183 1-800-228-4097  (305) 997-5324
Rock Hill, 5C uncoin, NE Boca Raton, FL
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FOR $5.00

A 10 7 CRYSTAL co. ¢
P.O. Box 454H
=

PEMBROKE, MA. 02359

ANY TWO METER FREQUENCY OR RADIO
NOT LISTED CAN BE SPECIAL ORDERED

WE ALSO SUPPLY MICRO-PROCESSOR CRYSTALS

CRYSTALS 2 meter -

PLEASE INQUIRE FOR PRICING AND DELIVERY
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| Amateur Radio Today

Mini-Magazine offering timely
material on a professional basis for all
active Radio Amateurs. A.R.T. is six
full-size pages, produced bi-weekly on
'high quality stock using magazine pro-
duction techniques. Money back guar-
antee for your $26/yr. subscription or a
quarterly trial (six issues) for $5. Check

what we've covered recently:
+ 10.1 MHz opens for Amateurs «~» How low
should vour transmitted wave angle be?
CQWW phone and cw contests »» Sweepstakes
+ Cordless telephones »» FCC ideas on 1500
| watts output »» Manufacturer responses to 10.1
MHz equip. mods. .~ Six-meter openings »~
How to calculate your system noise figure =
Worldwide network of 20-meter beacons »~ 900
MHz ssb »+ 160-meter DXing »~ Big antennas at
K2GL + Antenna heading calculations .~
Review of Yaesu FT-102, ICOM-740, and others
» How Packet Radio works »» Meteor scatter
» The Satellite Program . Interview with
Madison Electronics +» and much, much more!
Amateur Radio Today +~ 106
Post Office Box 6243H, Wolcott, CT 06716

NEW NEW NEW
COMPUTER SAVER

Do you have 8 or more interface cards you
use occasionally but hate to keep tearing in
1o your computer to get at them and risk

| damaging them?

Then Switch-A-Slot is for you!
Switch-A-Slot lets you select up 1o 4 cards
for each port. Select the card to run with

the turn of a switch. NO new programming
tricks to learn
Switch-A-Slot .

SAVES wear and tear on cards and computer |
SAVES power {only the card that s on draws

power)
PROTECTS cards trom being damaged by static

eleciricity and scratches

vaillable tor

Apple lle Franklin

Apple i

INTRODUCTORY PRICE $155

(includes shippingl
Please send orders with payment to
BIT “O” BYTE

PO Box 60972, Sunnyvale, CA 94088

120

NEW

PROGRAM MANUAL
ahS\C £ oR AMATEURS
Programs Design: Antennas, Op-amps. Smith-
charts, R.F. Coils, Pads, Fillers, Striplines,
Microwave and more.

i For $9.95

YAESU FT-207R OWNERS
AUTOMATIC
SCAN MODULE

15 minutes to install; scan re-
starts when carrier drops off;
busy switch controls auto-
matic scan on-off; includes
module and instructions.

Model AS-1 $25.00

eﬂ‘. BATTERY SAVER KIT

- V>~ Model BS-1 $14.95
® No more dead batteries due to memory backup
® 30% less power drain when squelched
® Simpletoinstall, step-by-step instructions and

parts included

® 4 mA memory backup reduced to 500 uA
® 45 mA recelver drain reduced to 30 mA
® Improved audio fidelity and loudness

ENGINEERING CONSULTING
B EPT.H
CALIFORNIA 92621
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products

won the 70 cm antenna gain measuring contest
at the 1982 Central States VHF Conference.
The antenna’s features include insulated ele-
ments, stainless steel hardware, N-type con-
nector, T- match feed and trigon reflector

For more Boomer information, contact
Cushcraft Corporation, P.O. Box 4680, Man
chester, New Hampshire 03108; Reader Serv-
ice Number 306,

wideband antenna

preamplifier

The PRE-1 Signal Amp masthead preampli
fier is designed to provide high gain, low-noise
amplification for received VHF and UHF sig-
nals. The PRE-1 has a midband gain of at least
15 dB with a noise figure of only 1.8 dB. The
Signal Amp consists of a lightweight antenna-
mounted preamplifier module and an indoor
control unit. Switch-selectable high and low
gain allows the user to customize his signal en
hancing needs

Guaranteed to outperform competitive in
door preamplifiers, the PRE-1 Signal Amp
comes with all necessary hardware, connec-
tors, and instruction. PRE-1 costs only $69.00
plus $2.00 UPS shipping, from Grove Enter
prises, 140 Dog Branch Road, Brasstown,
North Carolina 28902; Reader Service Num

ber 307.

heavy-duty SRL-307 UHF

Yagi antenna

Sinclair Radio Laboratories’ rugged seven-
element 10 dBd gain antenna will shrug off 113
mph (181 km/h) winds while carrying a 1/2-
inch radial ice load, or 187 mph (301 km/h)
winds without ice. This unit is useful for point-
to-point links or for repeater applications in

highway mobile radio systems. Reflector and
director elements are 3/8-inch diameter alumi
num rods welded to the boom, reducing the
risk of damage and misalignment. The antenna
clamp allows easy onientation for either vertical
or horizontal polarization. A higher gain can be
achieved by using dual (SRL-307-2) or quad
(SRL-307-4) arrays with gains of 12.5 dBd and
15 dBd respectively

For further information, contact Mr. Dan
Roszelle, Sales Manager, Sinclair Radio Labo :
ratories Inc., 14614 Grover Street, Suite 210,
Omaha, Nebraska 68144; Reader Service Num
ber 308.

circular satellite technology

The new KLM 143-150-14C circularly polar-
ized antenna not only provides optimum recep
tion of OSCAR satellite signals but can also
dramatically improve 2 meter terrestrial com-
munications. Linearly polarized signals (any
mode, fixed or mobile) are frequently affected
by buildings, mountains, and movement and,
as a result, circular wavefronts develop. Re-
ception with the 14C reduces flutter, fading,
and multipath distortion, and often improves




NO MORE MISSED CALLS
/N ratios. Bensfits of circular palarity on OR ANNOYING CHATTER.

transmit are similar, regardless of the polariza-
tion of the receiving antenna.

Since circularity may have a right-hand or
left-hand twist, the 14C antenna kit includes a
feedpoint mounted switcher, keyed by +9 to
+ 16 Vdc. For a single-feedline convenience, a
special matching harness i1s included. If de-
sired, the 14C can also function as two sepa-
rately fed antennas, one vertical and one hori-
zontal. Each set of feedpoints is equipped with
a 2-kW balun ready for direct coax feed.

With seven elements in each plane, the 14C
produces 11-dB gain at better than 1.5:1
VSWR. Circularity is maintained within 3 dB.

Virtually unbreakable 3/16 inch rod parasitic A : . s -
elements, anchored through the 1-1/2 inch Qg =% 1 Y / T INTRODUCTORY
boom, help reduce weight to 7-1/2 pounds, ) ] ; OFFER!
and windload to 1.2 square feet.

For more information, contact KLM Elec-
tronics, Inc., P.0O. Box 816, Morgan Hill, Cali-

farnia 95037; Reader Service Number 309.

shipping & handling
Speedcall’s new DTMF L__chages included
commercial-grade kit lets you take control '

R-2000 communications Now it's possible for individuals and repeater groups to have a personal (or emer-
= gency) commercial-quality DTMF system, at very low cost. Speedcall's new 312K
receiver decoder kit easily assembles into a compact, high-performance unit. Features

include a virtually unfalsable “Wrong Digit Lockout" circuit which permits only
correct signals to be accepted as valid. And the 312K decodes all sixteen digits,
permitting expanded flexibility and special control applications.

Trio-Kenwood has just introduced the
R-2000, a highly sophisticated, all-mode com-
munications receiver that covers 150 kHz-30

Commercial versions of the 312K are used to perform selective calling of mobile fleet
MHz in thirty bands. Designed to answer the

operations, on-off control of remote facilities (such as power, valves, pumps, etc.),

needs of the short-wave listener as well as the and to receive the status of single functions (repeater site failure or intrusion, equip-
Radio Amateur, this new radio is capable of re- ment vandalism, power failure, valve or compressor function change, etc.) Speedcall
ceiving signals on a-m, USB, LSB, CW, and Corporation manufactures a complete line of DTMF signaling and control systems.

For more information write or call Speedcall at 415/783-5611.

Qutpul: Single open collector output. 200mMA.
Input Signal Range: 20mV to 6V (flat input]),
Code Capacity: 3 to 8 digit address plus select
any of the 16 touch-tone digits as desired.
Bailery Voltage: 13.8VDC Nom. (9 to 16V DC)
30mA nominal on standby.

Msmnmoc Dim: 3/4"H x 2-1/8" W x 3-3/4" L
With Enciosure: 1" H x 2-1/2" W x 4-5/8" L

To order, send check or money order to:
DEPARTMENT “K”

SPEEDCALL

Kit with Enclosure 0
fm. Among the more interesting features to be R CORPORATION
found on this model are digite Reset Push Button 2020 Natianal Avenus » Hayward Callornia 94545
s model are digital VFOs, ten mem and Buzzer ... $104. Aoue <Heve
ories that store frequency, band, and mode ] (California H::m:imn.u.ad(i 6% Sales Tax)

data, memory scan, programmable band scan,
and dual 24-hour quartz clocks with a timer » 190

that can be programmed to turn the radio on FREE! FREE' FREE' FREE! Fn[[!% ALL BAND TRAP ANTENNAS !

and off on a pre-selected schedule.

Additional features include a built-in lithium (e —— —
battery memory back-up (estimated 5-year h t 7.
. . | PRETUNED - ASSEMBLED ;S FOR ALL MAKES AM -
lifel, fluorescent tube digital display, three (" Le { ONLY ONE NEAT SMALL ATEUR TRANSCEIVERS !
. - . . & s . 7 | i ANTENNA FOR ALL GUARANTEED FOR 2000
built-in i-f filters with switch, manual UP/ NDS! | EXCELLENT FOR WATTS SSB INPUT FOR
s APARTMENTS! M- NOVICE AND ALL CLASS
DOWN band scan, squelch, S-meter, noise nﬂ““ “E PROVED DESIGN | AMATEURS!

COMPLETE wnh 90 f. RGS5BU-52 ohm feedliine, and
PL259 connector, insulators, 30 ft. JOO . test dacron end
supports, center conneclor with bullt in  Nghining arrester and
static discharge. LowSWR over all bands -Tuners usually NOT
MNEEDED! Can be used ax  inverted V's - slopers - in attics, on
buliding 1ops or narrow Jots . The ONLY ANTENNA YOU WILL
EVER NEED FOR ALL BANDS! NO BALUNS NEEDED!

B0-40-20-15-10 = - 2 trap - 104 (1. -Model S968BUC . $89.95
40-20-15-10 - 2 trap -~ 54 ft. - Model 1001BUC $88.95
20-15-10 meter - 2 trap- 261t - Mode! 100TBUC . $B8T 95

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA

NIC
ELECTHOJA pEVICES.
‘an % 1 AVE nada is $5.00 extra for postage - clerichl=  customs ete
ALL € qm:s vermon (Canwd ls RE00 ol Ko humtes + suvioni=_cditmmnt o8] o

PO Box 20"'0 . 90006 fdm | Give number and ox. date Pn1-308-236-5333 OAM - GPM
Angeles. G2 week days. We ship in 2-3 days. ALL PRICES MAY INCREASE
LoS - ID.'!J SAVE - ORDER NOW! All antennas guaranteed for | year
10 day money back trial If returned in hew condition! Made in

USA FREE INFO, AVAILABLE ONLY FROM

WESTERN ELECTRONICS
Dept. AR. 5 4~ 207 narney, Nebrasks, 68847

blanker, and rf step attenuator. The R-2000
operates on 100/120/220/240 Vac or it may be
operated on 13.8 Vdc using an optional DCK-1
cable kit. Suggested retail price is $599.95.

For additional information, write Trio-Ken-
wood Communications, 1111 West Walnut
Street, Compton, California 90220. Reader
Service Number 310
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vertical mobile antennas

dB-Gain Antennas announces its new line of
antenna products with the introduction of its
dB-Gain vertical mobile antenna.

The antennas are available for 450 MHz, 220
MHz, 2, 6, 10, 15, 20, and 40 meters with a
power rating of 250 watts. Although these an-
tennas were designed primarily for mobile use,
they can be used for a fixed station.

e

Antenna whips and set screws are made of
17-7 stainless steel for longer life and extra pro
tection. Heavy-gauge fiberglass coil housings
(0.031 wall/spiral finish) add extra strength and
durability in extreme weather conditions. Each
coil is wound with No. 16 copper and remain
ing hardware is chrome-plated brass. A stan
dard mounting ferrule is compatible with most
mobile mounts

For more information, contact Tom Adams,
WAMTW, dB-Gain Antennas, 2308 NE 20th
Avenue, Fi. Lauderdale, Florida 33305; Reader
Service Number 311

smallest manual encoder

The Model 340 Thin-Coder, by CES, meas
ures 2-1/2 = 3-1/8 = 3/4inches. It effectively
dials the user into private networks, computer
access, or dimension systems. Its rugged white
case features a brown faceplate and white digit
blocks. A convenient normal/high switch al
lows flexible volume control. Up to 10,000 long
distance calls are possible with the Thin
Coder's long-life 9-volt battery. CES encoders

use single-contact tactile keyboards for extra
reliability.

For more information on the Thin-Coder
Model 340 Encoder, contact Ron Hankins,
CES, Inc., P.O. Box 507, Winter Park, Florida
32790; Reader Service Number 312

160-10 m transceiver

The FT-980 is a full-featured 160-10 meter
transceiver which includes a general-coverage
receiver section. Providing a nominal 100-watts
f output from a low-distortion, high-voltage
final amplifier, the FT-980 is set up for full QSK
with silent solid-state switching. The receiver
section is designed for wide dynamic range and
versatility in filter selection. An audio peak fil
ter, i-f notch filter, variable pulse width noise
blanker, variable i-f bandwidth with i-f shift
|passband tuning), and an audio shaping con
trol round out the receiver features

The FT-980 is controlled by an 8-bit micro
processor, which allows storage of frequency
and mode in memory, and programming sub

-

EEmE .- P

band limits for Novice, Technician, General, or
Advanced Class operators. Direct keyboard en
try of frequencies provides instant QSY with
out the need to rotate the main tuning dial

For more information, contact Yaesu Elec
tronics Corp., P.O. Box 49, Paramount, Cali
fornia 90723. Reader Service Number 313

indoor antenna

Contemporary Electronic Products an
nounces the new NXL-1000 indoor shortwave
antenna. Unlike other active indoor antennas,
the NXL-1000 employs a Faraday shield for
maximum rejection of manmade noise, so
often a problem. In addition, the NXL-1000 has
a built-in crystal calibrator with selectable 1
MHz and 100-kHz markers. This is a great help
with uncalibrated or poorly calibrated re
cewvears

The NXL-1000 covers the range 1.5 through
30 MHz in three ranges. A high-Q selective cir
cuit provides excellent rejection of unwanted
frequencies, valuable for receivers with poor
front-end selectivity or marginal image rgjec
tion. Internally generated noise, a problem with
some active antennas, has been substantially
reduced in the NXL- 1000



The NXL-1000 can provide performance

comparable to that of a long-wire antenna, and
makes possible even better reception than an
outdoor antenna in high-noise environments
By adjusting the orientation of the loop via the
AZ-EL ynount, local signals and noise can be al
maost totally nulled out

The NXL-1000 can be conveniently placed
on a desktop. The cabinet measures just 3 x
51/4 = 5-7/8 inches, and the loop is only 12
inches in diameter. The NXL-1000 indoor an-
tenna is available from Contemparary Electron
ic Products, P.O. Box 570549, Miami, Florida
33157; Reader Service Number 314

satellite TV antenna

A new satellite television antenna has been
announced by Total Television, Inc., of Rose-
burg, Oregon. Designed for rapid assembly
and installation, this 12-foot-diameter dish is
suitable for every part of the U.S.A

Special attention has been given to the ap-
pearance of the antenna. The Newtonian feed
permits housing the receiving/amplifying elec
tronics in the waterproof hub at the center of
the dish. This also helps prevent theft and van
dalism of these components. Featuring a true

polar mount, the dish is balanced 1o make sat-

ellite changing easy. The reflective surface of

The Interface

Software Available for Six Computers

The versatility of the personal com-
puter gives you a whole new world
with the Kantronics Interface™ and
Hamsoft™ or Hamtext'. The Inter-
face'™ connects to any of six popular
computers with Hamsoft™ or Ham-
text™ giving you the ability to send
and receive CW/RTTY/ASCIIl. An active
filter and ten segment LED bargraph
make tuning fast and easy. All pro-
grams, except Apple, are on program
boards that plug directly into the
computer.

Hamsoft™ Features

Split Screen Display

1026 Character Type Ahead Buffer

10 Message Ports-255 Characters each
Status Display

CW-ID from Keyboard

Centronics Type Printer Compatibility
CW send/receive 5-99 WPM

RTTY send/receive 60, 67, 75, 100 WPM
ASCIl send/receive 110, 300 Baud

W ¢

Hamtext™, our new program, Is avall-
able for the VIC-20 and Commodore
64, with all the features of Hamsoft™
plus the ability to save received in-
formation to disc or tape, variable
buffer sizes, VIC printer compatibil-
ity, and much more. Our combination
of hardware and software gives you
the system you want, with computer
versatility, at a reasonable price

Hamsoft ™ Prices

Apple Diskette
Atari Board
VIC-20 Board
TRS-80C Board
TI1-99 Board

Hamtext ™ Prices

VIC-20 Board
Commodore 64 Board

For more information contact your local Kantronics Dealer or:
Kantronics 1202 E. 23rd Street Lawrence, KS 66044

» 158

(" Fight Poor Conditions with. . . The DXEDGE

LeTeie o UFAIN

The DX operating aid used around the world. Increase your country totals
on all bands by knowing: Where and when to look for long haul QSOs on the long
path and Gray Line; When the sun rises and sets at any QTH in the world at any time of
year. See it all: no tables to use or calculations to make. Slide rule format.
Large size: map, with zones and prefixes, 12" x 43", 12 slides, one for each month B x4%" All plastic
Price: $14.95 ppd. in U.S., Canada, Mexico; $16.00 in N.Y.; $18.95 in all other countries,
air mail. U.S. funds only. Piease make check or m.o. payable to The DX EDGE and mail to:  +~ 209
The DX EDGE, P.O. Box 834, Madison Square Stn., New York, N.Y. 10159 _)
1982

\ n intoarmation liyer is available free of charge A product ol Xantek, Inc. * Xantek, Inc

May 1983 103



TUBES, SEMICONDUCTORS, IC’S
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

OA2 $2.75
3-400Z 115.00
3-500Z 99.00

4CX250B/7203 58.00

4CX1000A/8168  430.00

4PRBOC/B252W . . 295.00
4X150A/T034 58.00
S5AR4 4.73
5022 165.00
S5R4GHB 3.85
BAKS 4.26
BALS 2.93
6AQ5 2.85

s 6CAT7 5.61
60J8 2.75
6JGBA 6.56

S 6JSEC 6.05
6KD6 6.90

a 6L6GC 5.25
6KVEA 6.02
6LF6 7.19
6LQ6 6.83 §
6MJB 7.28 =
12AT7T 293 —
12AU7 263 =
12AXTA 264 [
572B/T160L 46.00 [Fod

u 705A 1000
811A 13.50
813 40.00
8298 40.00
832A 38.00
833A 185.00
B66A 9.50
B872A 24.00
M-2057 15.00
5670 4.40
5684 33.00
5687 4.00
5751 4.00
5814A 70
5879 5.75
5894 65.00
6005 5.25 =
61468 7.50
6360 6.50
6528A 75.00 n

Bl 65504 7.50

T 58838 9.00

- 7360 12.25

S BRET 7.00
7591A 3.39

".E 7868 3.75

-4 8072 95.00
8417 6.87
8874 195.00
BBTS 210.00 g
BBTTI3CX1500A7  475.00 w
8908 12.95
8950 9.75 =
MRF-453 18.50
MRF-454/A 18.50 s
MRF-455/A 18.50
2N6084 15.00

200

Full line of Sylvania ECG Replacement
Semiconductors Always in Stock

All Major Manufacturers Factory Boxed,
Hard To Get Receiving Tubes At Dis-
count Prices.

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Out of Town, Please Call
Toll Free: 800-221-5802 and Ask For

"ABE" c—
=<

TERONIC
Yo INC

1365 39th STREET, BROOKLYN, N. Y. 11218H

Tel. 212-633-2800/Wats Line 800-221-5802
TWXT710-585-2460 ALPHA NYK.

TRANS
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the antenna is made from heavy-duty expand-
ed aluminum screen or optional solid aluminum
panels.

Named ““Next Generation,” this model is
constructed with aircraft-style riveted alumi-
num framework and a single steel support for
strength and light weight. It comes with a fully
illustrated, step-by-step installation manual.
Compatible with all popular brands of support-
ing electronics, the antenna is also available in
colors to match the predominant local back-
ground.

For more information, contact Total Telewvi-
sion, 17537 N. Umpqua Highway, Roseburg,
Oregon 97470. Reader Service Number 315,

Eurocard racks

Designed specially for the growing interest in
Eurocard-based systems, a new high-capacity
rack allows placement of both single- and dou-
ble-size VME-bus compatible boards in the
same enclosure. The Model CCKEZ2, from Vec-
tor Electronic Company, also has abundant
space in the rear for mounting large power sup-
plies.

The VME bus was developed by Motorola,
Mostek, Signetics, and its parent, N.V. Philips,
to provide a combined sixteen-bit and thirty-
two-bit standard. It employs the Eurocard for-
mat of 6.30 inches by 3.94 inches (160 mm by
100 mm) for the single card and 6.30 inches by
9.19 inches (160 mm by 233.4 mm) for the dou
ble card. Bus interconnections are made with
one ninety-six-position connector on the single
card and two connectors on the double card.

The CCKE2 takes advantage of the 1.3-inch
133.4-mm) difference between two single-size
Eurocards and one double-size card. A simple
fixture places groups of single boards one on
top of another, adjacent to double boards. Ap-
propriate system partitioning permits access to
signals on either of the two VME-bus connec-
tors.

The 19-inch (482.6-mm) EIA Std. cage holds
up to twenty-seven double-size Eurocards or
up to fifty-four single-size cards on 0.6-inch
(15.24-mm) centers. Alternatively, the CCKE2
may be configured as a combination of Euro
card sizes; twenty-six single and thirteen dou
ble, for example

Card-guide and connector-mounting holes
are spaced on 0.20-inch (5.08-mm) centers, so
cards with varying component and lead heights
may be installed in any position. Snap-in card
guides are made of Underwriter-Laboratories-
rated flame retardant grey nylon. Connectors
are mounted on the pre-drilled struts with 3-48
machine screws and nuts,

At the rear of the rack, a space 10.5 inches
by 16.8 inches by 5.5 inches (259.1 mm by
426.7 mm by 140 mm) is available for power
supplies with 1-inch (25.4-mm) clearance for
backplane wiring.

In single quantities, the fully assembled
CCKEZ2 is priced at $68.1B each. An unassem-
bled version, CCKE2U, is priced at $56.82
each. For more information, contact Vector
Electronic Company, 12460 Gladstone Avenue,
Sylmar, California 91342, Reader Service Num-
ber 316.

RTTY/CW computer

interface

The new MFJ-1220 RTTY/CW computer in-
terface is a terminal unit that provides TTL/
CMOS and RS-232 levels for computer inter-

Universal Eurocard Racks accommodate
both singls and double size VME boards




facing. Unlike phase-lock loop demodulators,
this is an optimum design using individually
tuned active bandpass filters. It has separate

RTRTS

mark and space channel filters, CW filter, and
post detection lowpass filter for excellent
weak-signal and high-interface RTTY/CW per-
formance.

The MFJ-1220 takes received RTTY/CW
audio from your transceiver, demodulates it,
and provides TTL/CMOS and RS-232 levels for
interfacing with nearly any computer, A pro-
gram (net included) is used to provide RTTY/
CW text

For RTTY transmission, your computer
drives the AFSK generator to provide FSK
transmission using the microphone or phone
patch input of your SSB transmitter, or it can
directly key the FSK input of your transmitter.
For CW transmission, your computer drives
the high-voltage keying currents of the
MFJ-1220, which then provides grid block or
direct keying for your transmitter.

The RTTY/CW interface transmits and re-
ceives all standard RTTY shifts of 170, 425, and
850 Hz to cover all Amateur, commercial, and
military traffic to over 100 WPM. It uses the
standard space tone of 2125 Hz and marks
tones of 2295, 2250, and 2975 Hz.

The MFJ-1220 RTTY/CW Computer Inter-
face is available from MFJ Enterprises, Inc., for
$179.95 plus $4.00 for shipping and handling.
For more information, contact MFJ Enter-
prises, Inc., P.O. Box 494, Mississippi State,
Mississippi 39762. Reader Service Number 317.

receiving converter kits

Lunar Electronics announces a new line of
high-performance receiving converter kits. The
initial line-up of available kits includes crystal
controlled models for VHF frequencies and
ultra-stable tunable oscillator models for UHF
The crystal-controlled UHF models are due out
in the spring of 1983

Easy-to-read illustrated instructions with
each kit ensure the builder will achieve maxi
mum performance from his unit. Complete fac
tory back-up assistance, if needed, is also
available. Typical specs for complete unit: in
put frequency 144 MHz; crystal frequency 144
MHz; image rejection —65 dB; noise figure
{tune max. gain 18 dB); LO specs + 7-10 dBm
output; output frequency 28 MHz; conversion
gain 15dB; noise figure (tune min. NF 1.75 dB)
50 dBc

The highest quality components are used
throughout, including double-sided, plated
through-hole PCB, gold alodined box for great
est circuit integrity, provisions for crystal net

2.4 dB; and harmonics

ting, DBM for best performance

dB-Gain |
Because we buildem better
to last longer!

nothing but quality components

throughout. This attention to detail |
benefits you by providing better per- !'
formance and a more durable

“Craftsmanship” is not just
another buzz word at
dB-Gain. It’s the REASON
we're in business.

At dB-Gain, we pride our- antenna.
selves on producing the finest In addition, dB-Gain antennas are
quality commercial grade \t backed by a warranty that builds

confidence. You can take our word
for it because our name’s on it.

That's why dB-Gain antennas are
buit better to last longer. For
information call (308) 566-2200 or

write today. Dealer inquiries
welcome!

[ ]
dB-Gain
‘built better to last longer.’

Marketing Department
3500 NW Ti4th Street
Miami, FL 33167 USA
Telephone: (305) 566-2200
Telex: 51-2478 (WUL)

antennas for use by Amateurs,
Business and Government.

Let’s face it! Most Ham
operators have thousands of
doliars invested in their equip-
ment. The true test-signal
performance-can only be as
good as the antenna. That's
why dB-Gain doesnt cut corners
at the expense of quality.

In fact, commercial grade is the
ONLY grade at dB-Gain. Serious
Amateurs demand it,

For example, check out the
mobile antenna displayed in this
ad. (Available in 450 MHz, 220
MHz and 2, 6,10,15, 20 and
40 meters). From the rugged
stainless steel whip to the
heavy gauge fiberglass
coil housing-you'l find

v 129

Communications Design, Inc.

1504 E. Thompson St. - Wast Memphis, AR 72301
501.735-4588

*39.95

Assembled

lambic Operation for Squeeze Keys
Self Completing Dots & Dashes [ COMMUNCATIONS DESIGN, NG
Adjustable Volume & Side Tone bty VOLUME
All CMOS Design
Relay Keying — Fast Acting Reed
Keys Any Rig
Sturdy Black Anodized Aluminum Cabinet
Self Contained Power Supply (9 v Battery)

Morse One

Call Or Write For Free Catalog Of Other CDI Products

+» 126
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When it comes to

QSLs...

it’s the
ONLY BOOK!

US or Foreign Listings

198'SIIL)OOI(S

Here they are! The latest editions of the
world-famous Radio Amateur Callbook
are available now. The U.S. edition
features over 400,000 listings, with over
75,000 changes from last year. The
Foreign edition has over 370,000 listings,
over 50,000 changes. Each book lists calls
and the address information you need to
send QSL's. Special features include call
changes, census of amateur licenses,
world-wide QSL bureaus, prefixes of the
world, international postal rates, and
much more. Place you order for the new
1983 Radio Amateur Callbooks, avallable
now.

Each  Shipping  Total

USCallbook +  ¢19.95 $3.05 $23.00
' $18.95 $3.05 $22.00

Order both books at the same time for
$41.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge. Forelgn residents add $4.55 for
shipping. Illinois residents add 5% sales tax.

SPECIAL OFFER!
Amateur Radio
Emblem Patch
only $2.50 postpaid

Pegasus on blue field, red lettering. 3'" wide
x 3" high. Great on Jackets and caps.

ORDER TODAY!

'amu'lun l.thD

RADIO &HMEUH I I L k
~ oo

DeDl.

925 Sherwood Drive
Lake Bluff, IL 60044, USA

APPLIED INVENTION

CElm BOLIO STATL | STATEOF THE & a1

GoAsh FETS by MITSUBISHI

e 3nd Medium powet

NE MGF 1100 Gany FET 2 54BNF G AGHz § 735

MGF 1202 (1402 n a 1200 package) s 970

MGF1 404 GUARA GSOBNF g3 4GHr $66 60

MGE1402 04 dBNF g3 432 1 1 aBiNe g AGH? )

MGF 1412 GUARANTEED 08 09 o 1 0 dBNF g8 AGH: $2) ] 3
Ans MGF1700, MGF1L00. MGF1 403 and madum power MGF 1801

MICROWAVE MODULES
MITSUBISHI X BAND Hyoio g

FO-1010X 10 46
FO-1210Y 11 S 1206
* FO-UPTIKF - Complate Hmeradyne fs, 10 458 G LU
Use with 2 GHz IF for 12 GHr Satelite TVAD
* FO-DP1IKF Doppier Modue 10 525 GHs UERT00 Flange
* X-Band 15 dBG 0 cas
* GaAs FET Preamp | /

COMPONENTS

AL THE SOURCE 'U RETICOM Universsl Achive Filters
RSE20 cugatally programened u
RSE21 dual e g
REE22 quad resitor programmed SO

Apphication nose

OFTOELECTROMICS 'rom MITSUBIEHI a0a SIEMENS
CW LASER DIDDES, HIGH DUTPUT MLEDS,
PN PHOTO DIODES, FIBER DPTICS, MORE!
w !ll Substiute 2SC2AT6, Fi=7 } 200NF &
..C 64535 dirnct replacement Semens l |<_, 14
L[lﬂlls! DESK CAPS 100 1000 pf .
MICROWAVE CHIP CAPS
GO0 7 1 & Ghr) GO 326 GHy|
VITRAMON VHF/UWF MPO chips 10100
AB type FWSN 100001 Feeditn
STRPLINE SHUTTLE TRIMMERS | vOL THONICS)
Hi-0 SEALED CERAMIC PISTOM TRIMMERS (V0L 1

Therme Hectre

I8 GE250 glasa/te board, F1=7 55 0t |

JOMMSON SMA '+

PROMPT

) 6% SALES TAX

R.D.2 ROUTE 21 HILLSDALE, NY 12528
518-325-3011 » 113

TV ANTENNA'S

1.9 to 2.5 GHz Frequency Range
50 db System Gain

Complete System (Rod Style as
pictured, 25 db Gain)
PS-3 . $69.95
Complete System (Dish Style as
pictured, 50 db Gain)

All systems
come complete
with Accessory
package of

e Control Box

Coax Cable

Hf}l’ CIw ‘.Il'l'

Matching
Transtormer

Instructions
o 90 Day Waranty

S.E.Il Inc.

912 West Touhy Avenue
Park Ridge, lllinois, 60068
Out of State Call 1-800-323-1327
In State Call 312-564-0104

coOD ACCE special Quantity Pricing

s Wanted ﬁ

» 181
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products

For more information, contact Lunar Elec-
tronics, 2775 Kurtz Street, Suite 11, San
Diego, California 92110; Reader Service Num
ber 318

two antenna tuners

Encc!mm_ Inc , announces two antenna
tuners from Tokyo Hy-Power Labs, the 2000
watt HC-2000 and the 200 watt HC-200. The
HC-2000 is a 2000 watt PEP (500 watts max on
1.9 MHz] hf antenna coupler with a power/
SWR meter and a versatile twelve-position an-
tenna switch (six through the tuner and six by-
pass). It will tune coaxial fed antennas, bal
anced line antennas (balun included), or end
fed wires. It is band switched for 1.9, 3.5, 7,
10, 14, 18, 21, 24.5 and 28 MHz (all WARC)
bands, so you don't have to experiment to find
your inductor setting, plus it has 6:1 vernier
dials on the capacitors for easy fine tuning.
Scales on the dual meters include SWR, 2 kW,
200W, and 20W. Connectors are S0-239s and
Johnson terminals. Suggested retail for the
HC-2000is $329.95.

The HC-200 is a combined 200-watt hf an-
tenna coupler with a power/SWR meter and a
six-position antenna switch (three coaxial/wire
positions through the tuner and three bypass).
It will tune end-fed wires, coax, or balanced
line antennas (with optional balun). The
HC-200 is band switched for 3.5, 7, 10, 14, 18,
21, 24.5, and 28 MHz lincludes new WARC)
bands. Scales on the meter include SWR,
20W, and 200W. Connectors are S0-239s and
Johnson terminals. Suggested retail for the
HC-200is $99.95




Both antenna tuners have high-quality ce
ramic coil forms, well damped and shielded
meter circuits, as well as first-class design and
layout. There are no ferrite cores in the main in
ductor to saturate!

For more information, contact THL Sales
Departmem, Encomm, Inc., 2000 Ave. G,
Suite 800, Plano, Texas 75074. Reader Service
Number 319

80-MHz multifunction

counter
A new B0-MHz,
counter that provides frequency, period, and

eight-digit multifunction

totalize measurements has been introduced by
the B&K Precision Test Instrument Product
Group of Dynascan Corporation. Designated
Maodel 1805, this lightweight unit measures fre

5> Hz to B0 MHz. Resolution may
be selected from 0.1 Hz for frequencies below
10 MHz 1o 1 Hz for frequencies above 10 MHz
The period mode can be used to measure low
frequencies from 5 Hz to 2 MHz more accurate

quencies from 5

ly. The totalize mode counts individual events
from 0 to 99,999,999 with an overflow LED
This model is helpful in applications where a
specific number of cycles occurs, such as
gated tone bursts

The B&K-Precision Model 1805 utilizes a 10
MHz time base generated by a crystal con
trolled oscillator for good stability with regard
t 10 ppm at 0

50 degrees) and line voltage varna

to temperature (< 0.007 percent
degrees C
tions (< + 1 ppm with + 10 percent line volt
age regulation) For lessened susceptibility to
noise and undesirable high frequency compo
nents, a front-panel-switchable 100-kHz low
pass filter is incorporated in the counter. All
and func-
tions are Model
1805 incorporates a switchable X10 attenuator,
HOLD switch to freeze the display at the pres-
ent reading, and a RESET switch to clear the
display and imitiate a new measurement

The Model 1805 i1s available from B&K-Preci
sion Electronic distributors. Suggested price is
$290.00. For further information, contact B&K

operating modes, resolution ranges,
front-panel selectable. The

Precision Test Instrument Product Group,
Dynascan Corporation, 6460 W. Cortland
Street, Chicago, lllinois 60635. Reader Service

Number 320

' MORSE CODE, BREAKING
THE BARRIER
by Phil Anderson, WEXI

Snflbuund §1 50 each

| PA- MC
HAM HADIO S BO[}KST[}HE

Greenville, NH 03048

L

‘f‘:‘%

Presenting the Revoluﬂonary ’f.r

MONGOOSE 2000

$279.95

200 CHANNEL 10 METER
ALL MODE TRANSCEIVER

Specifications

General

Receiver
Senstwvity

Transmitter
nr powe

Make Check or Money Order payable to:
COININT’L., INC.
2305 N. W. 107th Avenue, Miami Free Trade Zone
Miami, FL 33172 = (305) 593-9300
wsn & M#STER CARD 4CCEPTED

Fh)m‘h Residents please add 5% sales tax

Allo.«ﬁﬂwu_kslutdclwmv » 125

TS430S FILTER DEAL

For superior performance at lower cost, use top-
rated 8-pole Fox Tango crystal filters to fill the
optional spots in your rig. For example, our 1800
Hz FT2108 equivalent of the YKBBSN has a 60/
6dB shape factor of 1.7 compared with 2.0, a
price of $55 vs $63, and squarer shoulders at the
top with steeper skirts all the way down to more
than — 80dB!
For more pleasant SSB audio use our 2100Hz
bandwidth FT2109. For CW, the FT2102 400Hz
unit is better than the YKBBC, while the 250Hz
FT2101 is sharper than the YKBBCN. The more
you buy, the more you save!
BIGGER IS BETTER!

Fox Tango filters are better because of their dis-
crete crystal (not monolithic) construction. This
makes them slightly larger than YK filters so
they are patched into the circuit with short
lengths of coax, Installation is easy—no drilling
or circuit modification is needed. Order with
confidence.

INTRODUCTORY PRICES—Complete Kit

AnyONEfilter .. ............... $55
Any TWO filters ... . . .$100(Save $10)
Any THREE filters . . . .$145(Save $20)

Includes all needed cables, parts, detailed in-

structions. Specify the type(s) desired:

SSB—FT2108 (1800Hz2); FT2109 (2100Hz)

CW—FT2101 (250Hz); FT2102 (400Hz)

Shipping $3 per order; ($5 air). FL Sales Tax 5%.

ONE YEAR WARRANTY

GO FOX-TANGO—TO BE SURE!
Order by Mail or T

4 : AUTHORIZED EUROPEAN AGENTS

Scandinavia: MICROTEC, Makedien 26,
3200, Sandefjord, NORWAY

Other: INGOIMPEX, Postfach 24 49,

D-B070, Ingolstadt, W. GERMANY

FOX TANGO CORPORATION
Box 15944 H, W. Paim Beach, FL 33416

(305) 683-9587

» 138

BUTTERNUT
ELECTRONICS
COMPANY .

v,

| HFBY
Mode M scel 2ppcr
v UPS Trombe. .

e
BUTTERNUT

ELECTRONICS
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NCG WORLD BAND COMMUNICATIONS

Just
Slightly
Ahead

15M 160/10M
Tested and Proven 15 Meter Mobile Transceiver USB and ALL NEW. with the 1!ealure‘s you have been waiting for
oW HF 160-10 meters SOLID STATE Transceiver 200 watt PEP
Power-High 10 watts, Low 2 watts All 9 HF Bands ready to go
VFO Tuning, Noise Blanker AC/DC Power supply built in
Fine Tune =1 kHz 3-Step Tuning 1 kHz/100Hz/25Hz
Digital Frequency Counter 4 memories, Auto Scan
13.8 VDC @ 3A Neg. Ground Automatic Up/Down Tuning Advanced Systems
95"L X 9"W x 25"H Dual VFO, Solid State-Adjustment Free, IF Tuning, IF
All this PLUS the freedom of DXing Ottset

i N —— Noise Blanker, Mic. Compressor
Regular Price: $305.00 -

: VOX, CW Side tone, AC 120V DC 13 .8 RTTY-Fax operation
SPECIAL PRICE: NOW $279.00 USB-LSB CW (Narrow CW filter optional)

Regular Price: $1075.00

SPECIAL PRICE: NOW $949.50

RES.ZS. 1275 North Grove Street
Anaheim, CA 92806 ng Oﬁgs:tercgtirge
(714) 630-4541 Cable: NAT COLGLZ

Prices and specifications subject to change without notice or obligation
Calif. Res. add Sales Tax w170

QUALITY SPECIALS

50 VOLT ELECTROLYTICS
MFD  RADIAL  AXIAL MFD RADIAL  AXIAL
3 o 5 L 5

GEM-QUAD FIBRE-GLASS

CABLE TV
CONVERTERS

| ANTENNA FOR 10, 15, and 20 METERS
Two Elements  $215.00

VIDEO

a7 s 8 100 36
10 9 8 | 220 6 50 Extra Elements $154.00
ACCESSORIES E; § 'g ‘Eé E ,g Price is F.0.B. Transcona
10 11 17 | 2200 165 238
BUY DIRECT & SAVE i::: :‘f ;E :% ;;:;,? 33? ::)NuctyLUDEs U.S. Customs
S CHAUNE e . KIT COMPLETE WITH
CONVERTER 0
— ) 5 10 *SPIDER
$ 38 Reqular 369 2z " 1 | jo0 I
T ] 4 a7 18 2 1300 1 68 266 ‘ARMS
Advanced Solid State design and cir- 100 :q 32 | am0 200 319 Wi
cuitry allows you to receive mid & m,m“:m“m WIRE
super band channels. Restores pro- MFD  RADIAL AXIAL | MFD *BALUN KIT
gramming to Video Recorders. 470 Iy *BOOM WHERE
36 CHANNEL NEEDED
— REMOTE CONTROL 16 VOLT ELECTROLYTICS \VI'\\:I‘H Ol? ‘\[J\\:l"["( )I}‘k
{ CABLE CONVERTER MFD  RADIAL ::ut wFo I‘lamnﬁ‘ :xu}: DESIGN INSTITUTE
$88.00 2 'R ou|s 2 % AWARD OF EXCELLENCE
DIAMOND D-56 WIRELESS .3‘; ¥ :g :ﬁ !?"‘ ,i Buy two elements now a third and fourth
THE ULTIMATE CABLE T.V. 220 2 27 may be added later with litile effort.

10 VOLT ELECTROLYTICS

MFD  RADIAL  AXIAL MFD RADIAL
) 1000 5 55

Enjoy up to 8 db forward gain on DX, with a
25 db back to front ratio and excellemt side

CONVERTER

100 20
56 ﬁ;‘:‘ghigEElﬁ 150 s 17 | 2200 0 s 10 discrimination
470 a0 1300 a5 .
Ask for our new 2m Quad Kit when vou order
FORVOLUME DISCOUNT - p
REMOTE CONTROL o A B ot o o el 10... AP vour Gem Quad. It's FREE for the asking!
$139.00 Pannrenic. Eic Get maximum structural strength with low
weight, using our ““Tridetic'" arms. Please in-
v 131 m quire directly 1o:

Send §1 for Complete Catalog
VISA « MASTERCARD = COD

pirecT VIDEO saLes
PO. BOX 1329

Standard Values to 5600 pl

GOLDSMITH .
SCIENTIFIC

CORPORATION

PO BOX 318H COMMACK, NY 11725
PHONE ORDERS WELCOME —( 797944

MiNIMGM ORDER 81000 -U § £

NEW YORK STATE RESIDENTS

POSTAGE—ADD 3% PLUS §1 30 INSURANCE COD 37

GEM QUAD PRODUCTS LTD.
Transcgr?: l?dinitoba
Canada R2C 2Z5
Tel. (204) 866-3338 140

JEFFERSONVILLE, INDIANA 47130

CALL
1-812-282-4766
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BOOKS

““A STATION IS ONLY AS EFFECTIVE
AS ITS ANTENNA SYSTEM”’

THE ARRAL

ANTEN
BOOK NE

¢

——

THE ARRL ANTENNA BOOK The best and most up-to-
date antenna information around. The just revised 14th
Edition contains in its 328 pages propagation, transmis-
sion line and antenna fundamentals. You can update
your present antenna system with practical construction
details of antennas for all amateur bands - 160 meters
through microwaves. There are also antennas described
for mobile and restricted space use. Tells how to use the
Smith chart for making antenna calculations and covers
test equipment for antenna and transmission line
measurements. Over 600,000 copies of previous editions
sold. Paperbound. Copyright 1982. $8.00 in the U.S.,
$8.50 elsewhere.

Enclosed in U.S. funds drawn on a U.S. bank or an international money order is $

marked below:

HF ANTENNAS FOR ALL LOCATIONS by LA moxon, G6XN
An RSGB publication. Contains 264 fagﬂ of practical antenna information.
This book is concerned primarily with small wire arrays, although
construction information is also given on a small number of aluminum
antennas. Chapters include: Taking a New Look at hf Antennas; Waves and
Fields; Gains and Losses; Feeding the Antenna; Close.spaced beams;
Arrays, Long Wires, and Ground Reflections; Multiband Antennas,
Bandwidth; Antenna Design for Reception:; The Antenna and Ifs
Environment; Single-element Antennas; Hortizontal Beams; Verticle
Beams; Large Arrays; Invisible Antennas; Mobile and Portable Antennas;
What Kind of Antenna: Making the Antenna Work: Antenna Construction
and Erection. Copyright 1982, 1st Edition, Hardbound $12.00

ANTENNA ANTHOLOGY The best QST ht antenna articles and
theory presentations. Verticals: 2 and 4 band verticals for the novice,
Cheapie GP, High Performance system for 20, 40 and B0, other loaded
systems. Yagis: Short antennas, and The Log-Yag Array. Quads: Wire
quads for Bg and 40, 2-Element Quad for the Eovlct. Miscellaneous
Antennas: Loops, Delta-loops, Antennas for travel trailers and campers,
plus matching devices and antenna tes! accessories. Copyright 1978, 148

pages, $4.00 U 5., $4.50 eisewhere.

for the books

( ) ARRL Antenna Book ( ) HF Antennas ( ) Antenna Anthology
$8 U.S. $8.50 elsewhere $12.00 $4 U.S. $4.50 elsewhere
NAME
A.R.R.L
ADDRESS 225 Main Street
Newington, CT 06111
CITY, STATE OR PROVINCE, ZIP OR POSTAL CODE
Charge to my Master Charge [ Visa
Accoun! number expires Bank number (MC)

More Details? CHECK — OFF Page 132
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Electronic €mporium, lnc.

1614 West 12th Place  Tempe, Arizona 8528l

602-968-5858

MN9102 =
NON-VOLATILE QUAD LATCH

The Plessey MN9102 is a non-volatile 4-bit data
latch which uses MNOS transistors as memory elements
to retain stored data in the absence of applied power.
The data that is applied to the four inputs is written into
the memory when the SAVE control is taken to a logic
‘0 level and the data subsequently appears on the four
outputs. The stored data is also automatically restored
to the outputs whenever power is re-applied to the
device.

An OUTPUT ENABLE is also available, which when
taken to logic ‘O level presents a high impedance state
on each data output line, permitting multiplexed
operation.

The high voltage usually associated with MNOS
memary devices is generated internally, requiring only
a single external capacitor to act as a charge reservoir
for supplying current when writing into the memory.
The device therefore operates from standard voltage
rails and requires no additional drive circuitry.

$5.45 each
FEATURES

B Data Retention for One Year in the Absence
of Applied Power
Simple to Use

Standard Power Supplies Only (
—12V)

CMQS/TTL Compatible

14-lead DIL Package

Tvpucallv Ten Million SAVE Operations
PLICATIONS

Metering Systems

Elapsed Time Indicators

Securnity Code Storage

Last Channel Memory for Digital Tuning

bV,

EERE 3> IIlI H NN

The SL1623C is a silicon integrated circuit combining
the functions of low level, fow distortion AM detector and
AGC generator with SSB demodulator.

- @ PLESSEY

Y SEMICONDUCTORS

" SL1612C |

QUYPUT ENABLE

RF/\F AMPURERS

The SL1610C and SL18YIC are low noise,

+» 185
s of} O/P €EARTH
z 1fl AGC
ouTPUT {» ) BIAS
1P EARTH [ ) INPUT

low APPLICATIONS

distortion, RF voitage amplitiers with integal supply line

decoupling and AGC faciities, The SL1810C has a &
voltage gain of 10 and a bandwidth of 140MHz, whiie the
SL1811C circuits have a 500B AGC range with maximum
signal handling of 250mV rma. As they are voltage
amplitiers they have high inputimpedance and tow autput

impedance.

The SL1612C is a iow noise, low distortion, IF voitage
amplitier similar to the SL1810C and SL.1811C but having
a voitage gain of 50, a bandwidth of 15MHz and only
20mW power consumption. It has a 70dB AGC range with

maximum siqnal handiing of 250mV rms.

SL1621C AGC GENERATORS

The SL1621C is an AGC generator designed specifically
for use in SSB receivers in conjunction with the SL1610C,
SL1611C and SL1812C RF and IF ampiifiers. in common
with other advanced systems it generates a suitable AGC
voltage directly from the detected audio waveform,
provides a 'hold’ period to maintain the AGC level during
pauses in speech, and is immune to noise interference. In

dditi 1ollow the fading signals

it will hly
h istic of HF

When used in a receiver comprising one SL1610C and
one SLIBI2C amplifier and a suitable detector, the
SL1821C will maintain the output within s 408 rangs for a
$10dB range of receiver input signal.

The SL16820C VOGAD (Voics Operated Gain Adjusting
Device) is an AGC generator designed to work in
conjunction with the SL1630C audio amplitier (particularly
when the latter is used as a microphane amplifier) to
maintain the amplifier output betv.2zen 70mV and 87mV
ems tor & 35dB rangs of input. A one sacond ‘hoid’ period
is provided which prevents any incramse of background
noise during pauses in speech.

IF Amplifiers
N RF Amplifiers
B AGC-Controlled Ampiitiers
FEATURES
54.04 each

Low Noise

Low Distortion

1V rms Output
Wide AGC Range
On-Chip Decoupling

1wyt

s Y A, - X

Fig. 1 Pin connections (top view)
$4 .84 each
FEATURES

wide Dynamic Range
Speech Pause Memory
Fast Attack/Adaptive Decay
Only 4 External Components

SL1623C

AM DETECTOR, AGC AMPLIFIER & SSB DEMODULATOR

It is designad

AM AGE THAESNOLD 36 (] N am au0io outsuY

PRECISION OPERATIONAL AMPLUIFIER

FEATURES

SL748

The SL748 is a monolithic Precision Operational
Amplifisr. 11 is an excalient choice when performance
verus cost rade-offs are possibie between super bews of
FET nput operationsl amplifier and low cast general
purpose operstionsl amplifiers. The low otftiet and biss
currents of the SL748 improve system sccurscy in
spplicstions such s long term integraton, umou and hold
circuits end high source
Even though the input biss current is uuomcly low the
SL748 maintains full £30V differential voitage range. The
internsl construction utilizes isothermal layout and special
slectrical design to maintain system performance despite
variations in temperature of output load. High common
mode inpyt voltage range, latch-up protection, short circuit
protection and simple frequency compensation make the
davice versatile and easy 10 use.

$6.72 each
Low Qffset Voltage and Qffset Current
Low Offset Voltage and Current Orift
Low Input Bias Current
Low Input Noise Voitage
Large  Common-mode
Voitage Ranges

and Differential

specially for use in SSB/AM receivers in conjunction with
SL1810C, SL1811C and SL1612C RF and [F amplifiers. It
is complemantary to the SL1621C SSB AGC generator.

The AGC voltage is generated directly from the
detected carrier signal and is independent of the depth of
modulation used. Its response is fast enough to follow the
most rapidly fading signals. When used in 3 receiver
camgxising one SL1610C and one SL1612C amplifier, the
SL1623C will maintain the output within a  dB range for a
90 dB range of receiver input signal.

The AM detector, which will work with & carrier lavel
down to 100 mV, contributes negligible distortion up to
90% modulstion. The SSB demodulator is of single
balanced form. The SL1B23C is designed to operate at
intarmediate frequencies up to 30MHz. In sddition it
functions at frequencies up to 120MH2 with some

degeadation in detection efficiencies. The encapsulation is a
14 lsad DIL package and the device is designed 1o opcvnu
trom a 6 voit supply, over a temperature range of — 30°C
to +70°C.

PHASE CORMECTION] [av
AGC OUTPUT
AMAGC THREIHOLD €T (]

[JREFEAENLE LIGHAL INOUT

ore
Fig 1 Pin connection
$6.11 each
ABSOLUTE MAXIMUM RATINGS
Stor age temperature —-30°C to +85°C
Ambient operating temperature 0°C 10 + BOCC
Supply voltage -0.5Vto+12v
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UHF PROGRAMMABLE DIVIDERS +10/11

SP8640A & B 200 Mk:

tn  frequency synthesis it it desirable to start
programmable division at as high a frequency as possible,
becsuss this raises the comparison frequency and so
improves the overall synthesiser performance.

The SPBBAO saries are UHF integrated circuits that
can be logically programmed to divide by aithar 10 or 11,
with input frequencies up to 350 MH2. The design of very
fast tully programmable dividers is therefore greatly
umplitied by the use of these devices and makes them
particularly useful in frequency synthesisers operating in
the UHF band,

All inputs and outputs are ECL-compatibie (hnroughout
the temperature range: the clock inputs and programming
mnouts  are ECL  lil-compatible while the two
complementary outputs are ECL [l<compatible to reduce
powsr consumption in the output stage. ECL Il output

ibility can be very simply, however (see
Operating Notes).

The division ratio 1s controlled by two PE inputs. The
counter will divide by 10 when either PE input s In the
high state and by 11 when both inputs are in the low state,
Both the PE inputs and the clock inputs have nominal 4.3k
2 pulldown resistors to Vg (negative rail).

PLESSEY SP4550/1

Semiconductors
ot 1GHz + 256

The SP4550/1 are part of the new range of Plessey Con-

sumer high speed dividers which offer improved Input
sensitivity and higher input impedance.

The devices are intended for use in television frequency

synthesis systams. They have a division ratio of 258 with a
single, (SP4550) or complementary, (SP4551) ECL output
and incomorate an onchip preamplifier with a differential
Input. The input pins may be used as UHF and VHF Inputs,
with only a slight loss of sansitivity, if sultable drive cir-

e A cuitry is amployed.

e NC(OQ Wt et T el P FEATU“ES

- -

vy @ea B On<hip wideband amplifier
B Highinput sensitivity
| I Highinputimpedance
NOTE  UNUSED PINS (EXCEPT 8 AND 9) ! I Lowoutput radiation

MAY BE CONNECTED TO Veg, THIS WILL !
AEDUCE CLOCK BREAKTHAGUGH ON THE : u

CUTPUTS PINS 8§ AND 9 SHOULD BE LEFT

$7.12 each

Single (SP4550) or complementary (SP4551) ECL
output

Frg. 2 Logic gragram (positive logic)
ABSOLUTE MAXIMUM RATINGS

Lffgécmcunr WHEN NOT IN USE. PIN 1115 "d‘ ~ah
) NALLY <Y «
ALWAYS éé LEF$%’::I§%‘£%2UIYAND musT ES0 C, wp J] 9 . 67 eaCh
J
Qs “p
Fig. 1 Pinconnections itopl O spasso »P
[T w
i[. uf]
_ Qe Qo)
FEATURES e »
B  Mihtary and Industrial Vanants e : -
MW 350 MHz Toggle Frequency G Eff t D d
@ Low Power Consumption u n n ec Io e
B ECL Compatibihity on Al 1/Ps & O/Ps . Peak Typical Typical
B Low Propagation Delay Type Power | Frequency |Operating | Operating
B True and Inverse Outputs QOutput | Range Current Voltage
_ W) (GHz) (A) (V)
TEO03 [10 [s-12 110 | 7.5

Supply voltage Voo — Vegi 8V

Input voltage V, ded Not greater than the
supply voltage in use.
20mA

+150°C

~55°C 10 +175°C

Qutput current 1
Max_ junction temperature
Storage temperature range

The SW300 is a two-channel Vestigial Sideband
Filter which uses Surface Acoustic Wave (SAW)
technology and is designed for use in TV Game cir-
cuits, or other applications where it is necessary
to eliminate unwanted sideband radiation. Operation is
specified for U.S. TV Channels 3 and 4 (61.25MHz and
67.25MHz respectively); the filter has one input for
each channel and a common output intended to drive
7582 loads. No tuning is required, and the device is
supplied in a TO-8 type metal package for ease of

shieiding.

FEATURES

m Surface Acoustic Wave (SAW) technology ]
® U.S. TVChannel 3 (61.25MHz) and 4 (67.25MHz)

Operation

® Low-loss at intended Fe
® High Unwanted Sideband Rejection "

SL1626C

AUDIO AMPLIFIER AND VOGAD

$9.44 each

$33.00 each

SW300

VESTIGIAL SIDEBAND FILTER

INPUT
GROUND
{CASE)

CHANNEL 4
INPUT

OUTPUT
GROUND

ouTPUT

TOP VIEW

Figure 1. Pin Connections

No Tuning Required
# High Stability

® No Additional Components Required

FEATURES

W Fast Attack

M Low Power Consumption

W Constant Output Signal

Easily-shielded TO-8 Type Metal Package

APPLICATIONS
B Audio AGC Systems

B Transmitter Overmoduiation Prevention

W Speech Recording

The SL1626C is a silicon integrated circuit combin-
ing the functions of audio amplitier with voice operated

&8 Simple Circuitry

gain adjusting device (VOGAD). "
It is designed to accept signals from a low-sensitivity
microphone and to provide an essentially constant

output signal for a 60d8 range of input. voesD T comstaar

The encapsulation is an 8-lead plastic dual-in-line ¢ counms ]2
package and the device is designed to operate from a w(ls
6V +0.5 volt supply, over a temperature range of saascto soans weut (]

-30°C to +70°C

N ouTRUT
[} s mows o
hov

BALANCED SIGNAL WBPUT

$4.04 each

Fig. 1 Pin connections (top)

B Levei Setting Systems

ELECTRICAL CHARACTERISTICS

fest conditions (uniess otherwise stated):

input frequency 1kHz
Supply voltage -6V
Temperature +25°C

More Details? CHECK — OFF Page 132
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SL6440 C T
E ) : ELECTRICAL CHARACTERISTICS
HlGH LEVEL M|XER S Test conditions (unfess otherwise stated):
The SL6440 is a high level mixer for use in ouTPUT ( 3 141 OUTPUT Test circuit: Fig 2
Radioc Communications and in applications veez 4 1303 INPUT Local oscillator input levet  0dBm
requireing linear mixer. LocAL 0sc O 5 12h INPUT Tamb = —553 C to +1259 C (SL.6440A)
The SL6440A is packaged in 16 lead ceramic GROUND [ 6 nh -309 C to +85% C (SL6440C)
DIL (DG) and the SLB440C in 16 lead plastic DiL ’ Veel = 12v
(DP)). . 17 10h :I(:c22=5 1A0V
57.71 each 08 9h p=em
FEATURES DUAL A/D COMPARATOR
B+ 30dBm Intercept Point ABSOLUTE MAXIMUM RATINGS
B Low Noise # Supply voitage, pins 3.4 and 14 15V s SP1651 ~27 78 each
B + 15dBm Compression Point (1dB) @ Power dissipation (package limitation) 1200mW The SP1650 and the SP1651 are very high speed
comparators utihzing differential amplidier inputs to sense
B -550Cto+ 1220 C Temperature Range W Derate above 25°C 8mW/0C analog signals above or below a reference level An output
B Programmable Performance W Storage temperature range  —659C to + 150 °C atch provides a unigue sample hold feature. The SP1650
[ ] Proq(ammab'e Gain | ] Programme current 50mA provides high impedance Darlington inputs, white the SP
1651 15 3 lower impedance option, with higher input slew
rate and higher speed capability
SP8616 B 1 G','z <4 Complemmentary Jutputs permit maxihum utility for
* applications in high speed test equipment, frequency meas
The SP861S saries of UHF counters are fixed ratio ~ 4 urement, sample and hold, peak voitage detectan, trans
asynchronous emitter coupled logic countars with, in the r-m;(er;, receners, memaory translation sense amplifiers
snd mare
:.“ of '""IOG:PNGB a‘mammum oporatlr\fo:rcequl:l;;qén ! The ctack nputs (Cy and Cy) operate from PECL LI
XCRYS O G Z, over a ompnflfun range o to . L or PECL 10,000 dhgital fesvls When Cy 15 40 8 "ogic high
The input is normally capacitively coupled to the signal i wvel QD will be at o Inpc high esel provaded That V)
source but can be DC couoied if it is required. The two ~yo =t W2 V1 s more postive than Vo1 Q0 s the 'oqic com
tary amitter puts are capsble of ne ~ ¢tement of Q0 When the clock 'nput goes (0 a low logic
driving 10002 lines ana nterfacing to ECL with the same e w level, the outputs dare lalched n their present state
positive supply. The SPBB16 series requirs supplies of OV L I Assessment of the performance diterenies Letwern Tne
and ~7.4V i 0.4V), - R SP165C and the SP1651 may be based »pon the relative
> ( hehayiors shown in Figures 3 and 6
ngs w YCC T IOV - P2
FEATURES - Poutie L