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FULLY SOLID-STATE
BROADBAND TUNING

300 WATTS P.E.P.

Now there is enough power, from a completely solid-state transceiver, to enjoy clean contacts
everytime — without the bother of tuning! Swans' NEW SS-200A provides you with a nominal
P.E.P. input of 300 watts on all single sideband transmissions. Turn it on and you're on the air.
You don't have to wait for the set to warm up. And look at all the extra features this rugged

station includes:

Broadband circuits to eliminate transmitter
tuning on 10, 15, 20, 40 and 80 meters * Infinite
VSWR protection * Minimized front-end over-
load, distortion and cross-modulation = Vari-
able VOX gain * Variable threshold noise-
blanker * Semi-break-in CW with CW monitor

25 kHz calibrator * Fast attack/controlled
decay AGC * And, more! It's all in this NEW
SS-200A transceiver. An ordinary 12V auto-
mobile battery supplies the nominal 13.5V DC
power required. * Only 0.5 amps current

$799.95
$159.95
$ 54.85
$189.95
$749.95
$ 35.95
$ 24.95
$ 16.95
$ 11.95

SS-200A 300 Watt Transceiver
PS-20 110V AC Power Supply
610X Crystal Oscillator

S§5-208 VFO

Mark 11 Linear Amplifier

444 Desk Microphone

404 Hand-held Microphone
SS-MTK Mobhile Mounting Kit
SS-GMTK Gimbal Mounting Kit

drain on receive mode. Here is an easy to
install, reliable, mobile unit.

Your home station can be readily equipped
by adding a PS-20 matching 110V AC power
supply. Optional accessories include: 610X
crystal controlled oscillator, SS-208 VFO,
Mark II 2000 watt P.E.P. linear amplifier,
microphones, and mobile mounting kits.

See this modern transceiver on your next
visit to an authorized Swan dealer or, if you
prefer, order direct from Swan Electronics.

or order direct from
S Swam.
A pedadary of Cotee Corporal-on
Home Office: 305 Airport Road - Oceanside, CA 82054

DEALERS THROUGHOUT THE WORLD
ELECTRONICS
Telephone: (T14) 757-7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO




Give Your Signal A

DOUBLE BOOST

TO START THE NEW YEAR

m BAND

ALPHA 374
@& i

CW/ TUNE on STANDBY

1

AN ALPHA LINEAR BY ETO

will handle all the power you can legally use, in any mode, continuously!

Buy a “No-Tune-Up"” ALPHA 374 during December and then strengthen that big
signal even more with your choice of these proven signal-enhancers:

Any WILSON HF beam — or any popular tower for $100 off regular
price. Or,

A HAM Il rotator, or a Magnum Six or DX Engineering RF speech processor,
for 1/3 price!

Order a new ALPHA 77D “Ultimate Linear’" during December and apply $200 credit
to a beam or tower, or choose a free rotator or RF speech processor.

With a new ALPHA maximum-legal-power linear you'll enjoy a new level of con-
venience and operating pleasure. Don’t miss this chance to save — see your dealer or
contact ETO immediately for full details.

ET’ EHRHORN TECHNOLOGICAL OPERATIONS, INC.

BROOKSVILLE, FLORIDA 33512
(904) 596-3711

More Details? CHECK—OFF Page 136 december 1974 1
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New solid state broadband linear pow-
er amplifier 10-160 meters. 175 Watts DC
output — requires no tuning, operates
into any VSWR — continuous duty at
full rated output.

New concept front-end design — utiliz-
ing double active balanced mixers for un-
matched sensitivity, blocking and cross-
modulation rejection.

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

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

Peak notch filter with adjustable fre-
quency notch depth and Bandwidth
controls.

RTTY narrow and wide shift FSK-LSB.

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

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

New six-digit frequency counter utilizing
new 14 inch amber or red LEDs opti-
mized for a non-blinking, stable display.
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Deluxe Integrated Station
ADDITIONAL FEATURES

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

Adjustable IF shift.

Receive or transmit offset tuning

Push Button spotting.

Adjustable R.F. clipping.

Instantaneous break-in CW

Built-in Wattmeter.

Built-in noise blanker.

Adjustable R.F. power output

Pre-IF, adjustable noise blanker.

Now in productionat $2600
Distributed by

PAYNE RADIO

BOX 525, SPRINGFIELD, TENNESSEE 37172
Phone (615) 384.5573 — Nights (615) 384-5643

Phone or Write DON PAYNE, K41D
for a brochure and a trade on your gear.

Due to our tremendous growth — openings
now available for communications design en
gineer, engineering aids and technicians

Complete Parts & Service At The Factory

. S/gr1s// one

Box 127 Franklin Lakes, NJ 07417
Tel: (201) 891-0459

More Details? CHECK—OFF Page 136
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Earlier this fall, an engineer from General ‘
Electric made news, if not the headlines,
with a five-watt handie-talkie and an
antenna fashioned from an old golf um-
brella. His stunt? He had sent a Morse
message through a communications satel-
lite by depressing the mike switch on his
handie-talkie, dramatically demonstrating
the potential of space satellites for earth-
bound search-and-rescue missions. | don’t
want to belittle his accomplishment, but
many amateurs whose two-meter equip-
ment was limited to small, hand-held fm
transceivers used almost exactly the same
technique to work through Oscar 6 dur-
ing its early orbits.

Nevertheless, the long-distance trans-
mission showed that simple radio gear
and a collapsible antenna — plus a space
satellite orbiting somewhere overhead —
would enable persons in distress to sum-
mon help from any point on earth. In the
demonstration, conducted for officials of
NASA, Roy Anderson sent the Morse
message from NASA Headquarters in
Washington to the ATS-3 satellite in
geostationary arbit over the mouth of the
Amazon River, which in turn relayed the
signals to GE's Radio-Optical Observatory
near Schenectady, New York, which is
equipped with a 30-foot dish.

After receiving the message, Observa-
tory personnel transmitted voice signals
back through the satellite to Anderson,
showing that downed pilots, survivors of
shipwrecks and others in need of help
could readily receive a voice reply froma
search-and-rescue station, acknowledging
the SOS and providing rescue information.

Anderson, who holds the basic patent
on locating vehicles by ranging
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a second look

. Jim
fish

measurements from satellites, has pro-
posed a global search-and-rescue system
which would require only six geostation-
ary satellites to provide worldwide
coverage (except for the polar regions).
The satellites would be monitored by
three ground stations that could use
ranging measurements to locate persons
in trouble, and then dispatch assistance.
The six satellites could routinely be used
for other important activities since the
search-and-rescue function would require
fess than 0.1% of the satellite’s trans-
mission power. By equipping future geo-
stationary satellites with a maodified
antenna, reliable voice signals could even
be transmitted from a person in distress
to the monitoring station.

On the surface this sounds like a
worthwhile proposal, one that could save
hundreds, perhaps thousands, of lives.
However, who decides what emergency
situations should be relayed through the
system? Or those that should not?
Downed airplanes, foundering ships and
other major disasters obviously qualify.
How about a man and his family whose
Jeep breaks down in the desert? Or a
hunter lost in the mountains? The system
couldn’t possibly handle all the emergen-
cies that occur on the earth at any one
time, but human nature being what it is,
if everyone is allowed access to the
system, it would shortly be hopelessly
clogged. On the other hand, not allowing
everyone access to the search-and-rescue
system defeats its whole purpose. Who is
to make that possibly life or death
decision?

Jim Fisk, W1DTY
editor-in-chief



ICOM

Factory - Authorized
NEW PRICE FOR

1c-22

1com VHF pan

The Value Packed |C-22

Only $249%

The acceptance of this quality radio by discriminating Hams has reduced manufacturing and
distribution costs, so . .. We at ICOM feel that it is time somebody lowered a price instead of raising
one! For a time we have reduced the price of the fantastic value packed 1C-22, Just in time for
Christmas. Now you can start the New Year with a really good FM transceiver that comes equipped
with five of the most popular frequencies in the countiy. All of the features that made this radio a
best buy at $289 are still available, the Five Helical Resonators, 22 Channels with 94 simplex, 94
repeat, 88 repeat, 82 repeat, and 52 simplex Supplied With The Radio. There is even a plug in the back
through which to connect Touchtone®, tone burst, PL** and meter the discriminator. Once you have
seen it you will know the ICOM 1C-22 is the rig you want. Act now, see your ICOM Dealer TODAY!

e iy 5 trademark of MOTOROLA, INC
Distributed by
ICOM WEST, INC. ICOM EAST Div. ACS Inc.

Suite 232 -Bidg. Il Suite 501
300 - 120th Ave. N.E 13777 N Central Expwy
Bellevue, Wash., 98005 Dallas, Texas, 75231

(206) 454-2470 (214) 235-0479

Dealerships Available

More Details? CHECK—OFF Page 136 december 1974 5
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OSCAR 7 LAUNCH AGAIN DELAYED, due to continuing problems with Thor-Delta
launch vehicle, but should be in orbit by the time you receive this issue. The
new satellit® won't be available for use for several days after it is finally
launched, as it has to stabilize and undergo complex telemetry checkout -- after
that, however, its round~the-clock operation will greatly increase satellite
communicators' QSO time.

AMSAT Has Some Fine Slides of OUscar 7, other material for a first-class club
program, available on request. Write to AMSAT, Box 27, Washington, D.C. 20044.

HR Report will become the "official information source" for AMSAT news in an
arrangement currently being worked out. Details will be announced shortly by AMSAT.

FCC COMMISSIONER LEE APPLAUDS AMATEUR SERVICE in "A Tribute and a Challenge,"
his banquet speech before the Quarter Century Wireless Association annual con-
vention in Orlando, Florida. Lee's speech was both a review and a look forward.
He had obviously done his homework, particularly with some of the people who are
preparing for the 1979 World Administrative Conference of the ITU. He endorsed
the proposals to eliminate sharing of the amateur bands with other services and
to establish new bands at 10.1, 18.1 and 24 MHz, recognizing that a great deal
of effort would be required before adequate support can be mustered for such
far-reaching ideas to have any chance of success.

REPEATER AUTOMATIC TRANSMISSION of '"public service' information is the subject
of a recent FCC policy letter. The problem is that unrequested regular weather
or time announcements can be interpreted as "broadcasting' and are thus illegal;
any repeater with automatic time ID, weather or similar automatically transmitted
information must discontinue it as soon as possible.

Repeaters May Still Provide this type information, but only on request. It's
OK to dial up a phone company's time or weather with an autopatch, or program a
repeater to transmit time and ID for logging purposes while it's being used.

FCC "ORIGINAL AND 14 COPIES' REQUIREMENT attacked in Petition for Rule Making
submitted by WB5BBH and WASVTA on behalf of the Handicappers Information Net.
Though there are good logistical reasons for continuance of this FCC requirement,
there is no doubt that it stifles amateur participation in the rule-making process.

Ham Radio Magazine will help anyone without access to a copy machine meet the
14 copy requirement. Simply send your original response to Ham Radio, Greenville,
NH 03048 and we'll make and collate 14 copies and send them First Class mail to
the FCC, all for a less—than-cost $1.00 per original page.

FCC LICENSE BACKLOG is on the increase again, after having been under control
just a few months ago. Turn-around time for a "typical” amateur application is
running about 25 days with any special considerations likely to extend those
times considerably. FCC is working very hard to reverse the situation, has even
started contracting for outside data-handling assistance.

RSGB PLANNING HISTORICAL UPDATE, and editor Ron Ham is looking for useful in-
puts particularly concerning the last ten years. RSGB's first half century
(1913-1963) was covered in "World At Their Fingertips,' and now the RSGB plans
a sequel. Anyone with info to contribute should write to Ron Ham, Faraday,
Greyfriers, Storrington, Sussex, England as soon as possible.

SEVERE RECESSION HITS JAPANESE ELECTRONICS INDUSTRY, with a number of firms
reported to be threatened with failure. Parts industry is operating at an esti-
mated 60% of capacity, with lay-offs and early retirements widespread. No firms
directly involved with the amateur field have as yet been reported in difficulty,
and it may well be the U.S. and European amateur markets that are keeping those
firms healthy.




You will add a real plus to your SSB
station when you give it complete
160-meter receive and transmit ca-
pability with the exciting new Den-
tron 160 XV Transverter. Just two
simple connections with no modi-
fications and you're on the air.

® 5 watts drive gives 100 watts DC
input

® 3.8 to 4.0 MHz input

® Matches 50 ohm antenna

® Buijlt in 110/220V 50/60 Hz

EQUALS supply

® Units are available for the

2 MHz MARS Frequency.

' Dentron 160 XV Transverter
$199.50 ppd. USA
plus even more!

Let the Dentron 160 AT antenna
tuner solve your 160-meter antenna
problems the easy uncomplicated
way. This transmatch will load any
random length antenna from a short
whip to an extra-long wire. Use it
with virtually any existing HF an-
tenna you already have. Handles
maximum legal power. Use with the
160-XV or any other 160 meter
equipment requiring a 52 ohm an-
tenna.

Dentron 160 AT Antenna Tuner
$49.95 ppd. USA

70N

27587 Edgepark Dr,
North Olmsted, Ohio 44070

|t ] Telephone (216) 734-7388
BANKAMERICARD
[ mnmcdor |

More Details? CHECK—OFF Page 136 december 1974 7

160-meters is fun,
and it’s easy besides
when your equipment
comes from Dentron.




frequency synthesizer

for 220 MHz

Construction details
for a simple

frequency synthesizer
for the 220-MHz

amateur band

The business of generating a crystal-
controlled 220-MHz signal is usually ac-
complished by using a high-frequency
crystal oscillator followed by frequency
multipliers. For example, you can use any
of the systems described in fig. 2. The
multiplier chain using an 8-MHz crystal
(fig. 2A) has a familiar look because it is
much like many two-meter systems that
use surplus FT243 crystals. In fact,
crystals between 8.148 and 8.222 MHz
may be used for both 2 meters and 220
MHz (8150-, 8175- and 8200-kHz crystals
in the standard FT243 series).

8 december 1974

Hank Olson, W6GXN, Post Office Box 339, Menlo Park, California 94025

At about 20 MHz, fundamental-mode
crystals are replaced (in availability) by
higher-mode types. This means that the
systems in figs. 2A through 2D will
probably use fundamental-mode crystals,
in parallel-resonance, to control their
oscillators. The systems in figs. 2E through
2G use higher-mode crystals (3rd or
5th overtone) in series-resonance. As it
happens, there are some surplus crystal
types (CR-8/U and CR-24/U) that en-
compass this latter 18.333- to 27.5-MHz
region.

By purchasing more expensive higher-
mode crystals which operate in the vhf

36 666
o e x3 pb—= x2 }—0220NM
¥TAL
05C
A% MHr
o xtaL ™1 x2 x2 0220 MHy
osc
r3 333
& Miz X3 0220 MH:
xTAL
0SC
110 MHz
Q XTAL |—= * 2 220 MHr
osc

fig. 1. Frequency multipliers that use higher
mode crystals require less multiplier stages and
provide greater separation between undesired
harmonics.



8.146M#z| 220 MHz
XTAL }—— x3 x3 x3
osc

9I7IMH1—J
XTAL x3 = xz

220MHz
x2 > x2 —OC
0sc

12.222
MHz Lol x3 x3 o xe
XTaL ™

0sC

220 MHz

13.750 220MrH2
MHz
Mue xz |+ xe xz | x2 }—o
0sc
8333 220MHz
ke x3 |+ xz xz |—o
0sC
3444
B 220 MHz
XTAL x3 x3 |—o
0sc
27.5MHz 220MHz

XW_F- xz2 e xz | x2
osc

fig. 2. Several frequency-mulitiplying schemaes
using low-frequency crystals which are suitable
for operation on 220 MHz.

spectrum, the number of multipliers can
be reduced. Several systems of this type
are shown in fig. 1. The use of vhf
crystals has one important advantage: the
Q of the tuned circuits in the frequency
multipliers becomes less important be-
cause of the wider percentage difference
between undesired, adjacent harmonics.
That is, when you multiply 8.148 MHz
by 27 to get to 220 MHz, there is also a
probability of producing times-26 (211.8
MHz) and times-28 (228.1 MHz). If sig-
nificant 211.8-MHz energy is present, you
will no doubt be hearing from your
neighbors trying to see the football game
on Channel 12. On the other hand,
multiplying to 220 MHz from 110 MHz
involves only one step: times 2, While it's
possible to have both 110-MHz and
330-MHz energy present in the output
(times 1 and times 3), these other com-
ponents differ by such large frequency
percentages the output tank circuit
usually discriminates against them.

There is also a difficulty which arises
when using vhf crystal oscillators and few
multiplier stages. This difficulty is in the
crystal oscillator itself, and is in addition
to the fact that the crystals themselves
are not usually available at low cost. The
vhf crystals used in the systems shown in
fig. 1 are usually bth-, 7th- or 9th- over-
tone types. To insure that the crystal
oscillates on the desired mode, the oscilla-
tor circuit must have some built-in mode
suppression to prevent oscillation at
lower modes. The oscillator has a ten-
dency to oscillate in lower modes simply
because the Q of the crystal is generally
higher in these lower modes ({i.e., the
series resistance at series resonance is
lower).

For third- and fifth-overtone crystals a
simple parallel circuit, resonant at the
desired frequency of operation, formed
by the crystal holder capacitance and an
added inductor is often adequate. Such a
circuit is shown in fig. 3. For 7th- and
O9th-overtone oscillators it is sometimes
necessary to add series-resonant traps at
the frequencies of the undesired lower-
frequency modes as shown in fig. 4. In
short, 7th- and 9th-overtone crystals tend
to have more complex oscillator circuits,
requiring more critical tuning.

fig. 3. Crystal oscillator for third- and fifth-
overtone crystals. Mode suppression is provided
by the 10-UH inductor which, with the 4.5-pF
holder capacitance of the crystal, is series
resonant at 24 MHz.

december 1974 [} 9



A relatively new method of frequency
multiplication that has become practical
with modern frequency synthesis techni-
ques is shown in fig. 5. With the newer
ECL (emitter-coupled logic) ICs capable
of frequency division up to 1 GHz, the
220-MHz band falls easily within the
synthesis method of frequency multipli-
cation. The particular system shown in
fig. 5 uses a divide-by-ten from a
220-MHz vco and a 22-MHz crystal oscil-
lator, but the choice of multiplication
ratio is almost arbitrary with this method.
The primary requirement for being able
to multiply by N is that you find a way
to digitally divide by N. Since, at least at
lower frequencies, N can be any integer,
frequency multiplication by even large
prime numbers is possible.

For an actual circuit look at the
times-10 multiplier shown in fig. 6. Here,
a Fairchiid 95H90 (U3) is used to divide

Vedd

C3- series resonant at approximately 5/7(110

L3 MHz), 1 UH and 0.6-10 pF

C4- series resonant at approximately 3/7(110

L4 MH2z), 2.2 MH and 0.6-10 pF

L2 0.5 UH (paraiftel resonant at 110 MHz
with 4.5-pF holder capacitance)

fig. 4. In crystal oscillators designed for 7th-
and 9th-overtone crystals it is often necessary
to inciude series-resonant traps at the frequen-
cies of the lower, undesired modes. In this
circuit 1_3-C3 are resonant at 5/7 the output
frequency and L4-C4 are resonant at 3/7 the
output frequency. Inductor L2 in paraliel with
the crystal holder capacitance is resonant at the
desired output frequency.
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the vco output frequency by 10. The
22-MHz output of the 95H90 is com-
pared in phase with the output of the
22-MHz crystal-controlled oscillator. The
phase comparator (U1} in fig. 6 is a

PHASE

DETECTOR
ez-mre | 0 VOLTAGE-
CRYSTAL CONTROLLEOL __
05CILLATOR DIVIDE BY 101501 asciLaTaR [ Z2omu:
(FI6.6) (FIG 6) (FI6.9) ouTPUT
"F) zemme 220 MHz
PHASE
DIFFERENCE
SIGNAL
LOW-PASS
FILTER
(FIG. 8)

fig. 5. Basic phase-locked frequency synthesizer
for 220 MHz. In this circuit a doubly-balanced
mixer is used as a phase detector.

standard doubly-balanced mixer, manu-
factured by a number of firms. The
doubly-balanced mixer can even be home
made,! but there are several commercial
units available for less than $10. Fig. 7
shows how a typical doubiy-
balanced-mixer performs as a phase
detector; note that the dc output voltage
is only a few tenths of a volt.

The output of the phase detector is
passed through a special form of active
low-pass filter. This low-pass filter (fig. 8)
is often called a tracking filter, and one
form of it or another is almost always
used in phase-locked-loop systems. The
active low-pass filter shown here not only
provides filtering, it also provides gain.
The gain makes up for the low sensitivity
of the doubly-balanced mixer used as the
phase detector. The maximum gain of the
active filter (at dc} is ten, the ratio of 1
megohm to 100 kilohms.

The output of the tracking filter is
used to control the vco. The vco circuit
and its buffer amplifier are shown in fig.
9. The vco is a type of Colpitts oscillator
commonly used at vhf, modified to allow
for voltage-tuning by means of diodes
CR1 and CR2 — 6.8-pF varicaps (capaci-
tance specified at a reverse bias of four
volts). In this circuit they are operated in
series with a reverse bias of five volts.
Therefore, the total capacitance across



inductor L3 from varicaps CR1 and CR2

is only about 3 pF.

A very simple buffer amplifier using a
common gate fet (Q3) is used to isolate
the vco from the stages it drives. The gate

+8v

buffer are in one cast-aluminum box
Pomona 2906). The tracking filter is ina
small aluminum box (LBM-00) and the
rest of the rf circuitry is in a second

ve

2N3563
HEPT720

N HA7BOS o
LM309K

cast-aluminum box (Pomona 2906).
1000
#
68
X
l l——l 221,86 MHz
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fig. 6. Crystal oscillator (Q1),
phase detector (U1) and
divide-by-10 counter (U3). U2

FERRITE
. J B8EAD

TO LOW-PASS FILTER

is a 5-volt voitage requlator for

the 95H90. Phase detector output vs phase difference is plotted in fig. 7,

is at dc ground and the source is untuned;
the dc source current flows through the
link on L3. The output link on L5 is used
to couple the 220-MHz signal back to the
input of U3 (fig. 6). A second link may
be used to couple 220-MHz energy out to
succeeding amplifier stages, but 1 only
used one — mismatching a bit.

A dual regulated power supply was
used to provide the plus and minus
15-volt supplies needed for the opera-
tional amplifiers (U4 and U5); +5 volts is
derived from the +15 volt line using two
three-terminal voltage regulators {U2 and
UB). Separate five-volt regulators were
used to power U3 and vco {Q2) because of
possible coupling through the power sup-
plies. The power supply is shown in fig. 10.

construction

The photograph shows the complete
220-MHz system. Note that the vco and

Three short coaxial cables connect the
three enclosures. It is important to tie the
crystal down with a copper strap, as shown,
for grounding and acoustical reasons.

The rf circuitry in the two cast-

+0.4
g / /
S 02
.
=1
o
5 o
o
S 048
m
:,GJ -0.2 A
[ / 4
8 / / +7dBm
04
0 30 60 %0 120 150 180

PHASE DIFFERENCE (DEGREES)

fig. 7. Typical dc autput vs phase difference for
the doubly-balanced mixer phase detector (U1
in fig. 6).

december 1974 11



+gv ™ ue out for the vco.
COM

Q’iﬁ VCo

fig. 9. Voltage-controlled oscillator and buffer stages. U6 is a 5-volit regulator
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I ) 43
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j 08-10
7 COARSE
TUNE
03-35
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TUNE La
1000 1.5k
470
VCO INPUT FROM
LOW-PASS FILTER

7 (FIG.8)

L3 3Yz turns no, 20, 3/16" (4.5 mm) 1D,
1/4" (6.5 mm) long. Output link is 1
turn on cold end of L3

L4 S turns no. 28, 1/8" (3 mm) ID, 3/16"
{4.5 mm) long

INPUT FROM
PHASE DETECTOR

TR, ING FILTER
(UL, FIG.6) Ackd

OUTPUT TO vCO

—AA——4
%—4 o (F16.9)
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T
v
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47uF
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1ok STRESS
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fig. 8. Active low-pass filter used in the

220-MHz frequency synthesizer. U4 and US are
operational amplifier ICs.
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I 221.86 MHz
ouTPUT
(TOU3, FI5.6)

}
o8- 10 E?)
! ts
| 1000
|
I +i5V

CR1, CR2 » MOTOROLA HEP R2500
OR MV2101

Q2 = 2N3563, HEP720
Q3 =« 2N4416, HEPBO2

U6 = FAIRCHILD uA7805
NATIONAL LM309H

L5 hairpin of no. 16 wire, 1.5 (76 mm)
long, 7/16" (11 mm) wide, spaced 1/4"
(6.5 mm) above board. Qutput link is 1"
(25.5 mm) long

aluminum boxes was actually built on
pieces of copper-clad PC board the same
size as the plates which come with the
boxes. This allows for ease of soldering
grounds and provides a near perfect
copper ground plane.

alighment

Adjustment of the 220-MHz system can
be done with a vtvm and a grid-dip meter.
It is best to take it one section at a time.
First, with the gdo coupled to the crystal
oscillator collector coil (L1), tune for
maximum oscillation level consistent with
reliable starting. The 22-MHz signal at the
R port of the doubly-balanced mixer (as
measured with an rf probe on the vtvm}
should be 0.5 volts rms.

With the vco input shorted to ground
(reverse biasing the varicaps with a con-
stant five volts), the vco should be
adjusted for oscillation at 220 MHz (using



the gdo as an absorption wavemeter).
Then the buffer should be tuned for
maximum 220-MHz output.

Connect the vco to the input of U3
(vco input still shorted) and adjust the
threshold adjust pot until the divider is
triggering. Assuming that the input is still
nearly 220 MHz and the output of U3 is
nearly 22 MHz, you can repeak all the
adjustments except the crystal oscillator
and vco frequency. This should result in
the output (i-f) port of the doubly-
balanced mixer having relatively low-
frequency energy present. This can be seen
with a scope at the i-f port, or by connect-
ing a meter to the output of op amp
U5 and slowly and carefully adjusting the
vco frequency. As the vco goes through
exactly ten times the crystal frequency,
the meter will deflect back and forth.

If all goes well, connect the output of
the tracking filter to the vco input and
re-tweak the vco frequency for a lock.
Locking can be observed by a dc reading
at the output of U5 which responds
directionally to vco tuning. The dc out-
put of the phase-detector (U1) is often
called /oop stress and it is the best
indication of the loop being locked or
not. For this reason, a meter was added to
the amplified phase-detector output (out-
put of U5) for continuous monitoring.

TRIAD

—o\)— _:w x

aLx
l o /*
s o e
.
NEZ L /

BLR/WT

fig. 11.

Output spectrum of the 220-MHz
frequency synthesizer, measured with a
Hewlett-Packard spectrum analyzer. Note the
sidebands at $22 MHz and its multiples — all
are more than 50-dB down (horizontal scale is
10 MHz per division).

Several precautions should be men-
tioned. IC U3 is mounted in a unique
way; it is soldered in, with the bottom of
its ceramic package in contact with the
copper laminate and all grounded pins
soldered down. This is for maximum heat
transfer, which directly affects the upper
frequency at which the IC will count. For
more details see references 2 and 3. Do
not ground pin 14 of U3.

There is also the problem of false

US o pATENS OR LM340-15

1 vs .3V
—

| 100uF
25V

fig. 10. Power supply for the 220-MHz frequency synthesizer.

3 2z |
4
us
LM 304M

- " - e
‘2w [

- L1 -5V
&8yF =g
TANTALUM

= 6.8uF
;}[} TANTALUM
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carrier are visible. but they are all more
than 50-dB down.

locking; this occurs at the points where
the 95H90 is marginally triggering — even
with the vco input grounded. It occurs as
the vco gets too far from the center
frequency of the buffer amplifier's pass-
band and the output begins to fall. Less
voltage will cause the counter to miss

phase modulation

Finally, it must have occured to some
of you that it is possible to phase
modulate the vco by simply operationally

puase perecron 119- 12, Basic system for phase modulating a 220-MHz frequency
MC4044F OR synthesizer. Similar technique could be used for other amateur vhf bands.
HEP-C3806P
220-aMz DIVIDE 8Y 10 DIVIDE BY 5 ECL TOTTL DIVIDE BY 2 DIVIDE BY 10
CaTas snresoN |, SNT4S0N CONVERTER MC3586
a%}umﬂ OR oR 2N3640 OR oR [*—] e8H%C
MPF 02 OR
HEPBO2 HEP-C 3800P HEP-C3800P HEPAT HEPA58 { FAIRCHILD )
2. 2MHr 1l MHz 22 MHz
TRACKING FILTER
220 MHz
oM
’—'W‘—)I— OPERATIONAL ADDER OUTPUT

counts, and the net affect is a false lock
indication.

The final result of proper tuning and
care in construction is a signal that looks
like that shown in fig. 11. Note that
sidebands spaced 22 MHz around the

- —

Circuitry for the 220-MHz frequency synthesizer
is packaged in three enclosures which are cabled
together.
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2N4418

F&l
veo
2N3563
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adding an audio voltage into the vco
(after the tracking filter). The only
trouble with this is that the audio is only
allowed to swing the phase +90° (at
most) as seen at the phase detector. This
means the vco phase may be swung +900°
because of the divide-by-ten circuit be-
tween it and the phase detector — not
much deviation. However, by going to
three decades and a 220-kHz crystal, you
can get up to +90,000°. If this seems to
be bringing back the days of the old
Serrodyne modulation, it is— except that
the times-1000 multiplier is easier. Fig.
12 shows a block diagram with suggested
digital ICs in a system for phase modula-
tion of this type.
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Balanced Modulator,”” ham radio, March, 1970,
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| Super Mast
 In a big way.
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It had to happen! The enormous suc-
cess of Tri-Ex's original Sky Needle—by
popular demand—has brought about the
design of a miniature Sky Needle for the
Tri-Band Beam. We call it Super Mast.

It's a special tower for the low profile
HAM operator. A roof-topper stretching
to 40-feet up. Attaches easily,

the low profile Ham operator.

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

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

call your local Tri-Ex Tower dealer

simply to the side of your garageﬁ’/ today. Price of this under-$300-tower,
or house. A super-easy Super Mast. l‘i-!x‘" because of rising steel costs, is

A top-quality Tri-Ex prod-
uct. Hot dipped galvanized

subject to immediate change.

TOWER CORPORATWN Order now and save!

7182 Rasmussen Avenue, Visalia, Calif. 93277

More Details? CHECK—OFF Page 136
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understanding Q

A discussion of
the Q of

LC tank circuits,
and its effect
on transmitters,

receivers and antennas
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Carl C. Drumeller, W5JJ, 5824 N.W. 58 Street, Warr Acres, Oklahoma 73122

In World War | some merchant ships were
heavily armed but disguised to appear as
unarmed trawlers. German submarines,
not wanting to expend an expensive and
scarce torpedo on a mere merchant vessel,
would surface to sink it with gun fire
Then the Q ship would drop its false
sides, revealing mighty guns that wouid
destroy the submarine. Maybe that's how
Q got a reputation of being not only a
deep mystery but also something not
really on the up and up. Many of the
references to Q in the literature have
done little to dispel the confusion.

Qis a “figure of merit,” every textbook
tells. If it’s good, why don’t we use fots
of it in the plate tank of a transmitter?
Oh, no, say the books; too much Q will
make the circuit inefficient! A contradic-
tion? A high Q dissipates little power in
the form of heat, but a high-Q antenna is
to be avoided like a plague! Why?

A high-Q circuit is one with little resis
tance, one page of a text tells us; three
pages later in the same book you read,
“Use a high value of resistance in the
circuit so as not to lower its Q.”” Which
do you believe? High Q means a good
flywheel effect. Flywheel? What has that
got to do with electronics? Q concerns
the relation of stored energy to released
energy. Oh, so we measure the efficiency
of lead-acid storage batteries by their Q!
Seemingly, there’s just no logic to Q!

There is {ogic, but you must have a clear



concept of the many faces of Q before
that “logic”’ appears logical! Let's start
with a look at fig. 1. Fig. 1A shows a
basic LC circuit, one with provision for
applying a momentary pulse of power to
it. Although a battery and a switch are
shown, the switch could be replaced by a
vacuum tube pulsed into conduction by
the application of a positive-going spike
to its grid. Now glance at fig. 1B and
imagine a very brief closure of the switch,
with its reopening a tiny fraction of a
second later. During the small period of
time it was closed, energy flowed from
the power source into the LC circuit.
Because of this ability to accept energy,
an LC circuit often is called a tank.

While considering this tank, let's see
what the incoming current attempts to do
and what it does, step by step. It attempts
to flow equally through both legs of the
tank. It can’t, initially, for the very
nature of inductive reaction in the induc-
tance leg retards the effort of the current
to traverse that path. But a portion of the
current flows unimpeded into the capaci-
tance leg, building up an electrostatic
change in the form of excess electrons on
the surface of the dielectric adjacent to
the upper plate of the capacitor.

If it helps your understanding, you
might say that an equal number of electrons
flowed out of the dielectric next to the
bottom plate, leaving an excess of holes
there. That might sound more familiar to
those of you who have become accus-
tomed to thinking in terms of semicon-
ductors.

While the electrostatic charge was
accumulating in the capacitor, the current
hadn’t abandoned its attempt to flow
through the inductor. It was slowly
making its way down that leg. As it
moved through the inductor, it created an
inductive field which spread out from the
coil. This field contained, in the form of
electromagnetic lines of force, a portion
of the initial energy supplied by the
power source. As the initial energy pulse
was very brief compared to the natural

period of the tank (the period = 1/f,
where f equals the frequency at which X_
= X ), additional energy from the excess
electrons accumulated on the capacitor’s
upper plate join in the attempt to push
current through the inductor. In time,
they succeed.

As these incoming electrons neutralize
the excess of holes on the lower plate,
current flow tries to stop. It can’t, just
yet. For as it falters, the inductive field
collapses. The energy stored in it is
returned to the coil, causing a continuing
flow of current. But this flow has to stop,
too. When it does, the excess electrons
built up on the lower plate by the current
flow caused by the collapsing magnetic
field tries to return to the upper plate,
which now has a deficiency of electrons.

This flow of electrons, a current slightly
weakened by unavoidable losses, meets
the same obstacles as did the initial flow
through the inductor. Like the other it
succeeds, and one cycle of oscillation has
taken place in the LC tank. Then starts a
new cycle of oscillation, duplicating the
original cycle but less the pulse of energy
from the external power source. Again
the cycle is accomplished. But, this time,
the magnitude of current flowing, the
magnitude of electrostatic potential built
up on the capacitor, and the magnitude
of electromagnetic force built up in and
returned from the inductor’s field will all
be less than previous cycles. This is where
Q comes in.

circuit losses

Let’s think about why those three magni-
tudes decayed. The decay was caused by
losses. Where did the losses lurk? The
capacitor leg is a good place to start. This
is an imperfect world, and no insulator is
perfect; therefore some losses came about
from leakage across the insulation inci-
dental to the capacitor. Even though the
capacitor may have had silver plates,
some ohmic losses were present. And the
dielectric itself contributes to the loss
total by requiring the expenditure of
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some energy to rearrange its molecular
structure in order to accommodate the
excess of electrons (or holes) on first one
plate and then the other. All of these
losses are additive.

In the low-frequency (30 to 300 kHz),
medium-frequency (300 kHz to 3 MHz)
and high-frequency (3 to 30 MHz) ranges,

A. Initial state.

of inductor

in capacitor.

B. Start of initial charge
half-cycle. Electromagnetic
force being stored in field
and etectro-
static charge being stored

to the inductor to find the main source of
loss. Like the capacitor, it has certain
insulation losses, divided between leakage
and dielectric hysteresis. Unique to it,
however, is the fact that not all the

electromagnetic force stored in its field is
restored to the inductor when the field
collapses.

Some of it is radiated, some of

C. Continuation of first
half-cycle. Electrostatic
charge contributing to
build up of electromag-
netic force.

D. Finat phase of first
haif-cycle. Electromagnetic
field coilapsing and return-
ing energy to the capacitor. tor,

magnetic field.

©

OUTPUT _SIGNAL

fig. 1. Oscillation cycle in an LC tank circuit.

the total losses associated with the
capacitor are so low they usually are not
considered. The capacitor accepts energy
during one half-cycle and restores it to
circulation during the following half-cycle
with an efficiency approaching perfec-
tion!

Instead, for those frequencies, we look
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E. Start of second half-
cycle. Electrostatic charge
causes flow through induc-

buildup of

F. Final phase of second
half-cycle. One full cycle
will have been completed.
Return to (c) for start of
next cycle.

electro-

it is transliterated into heat by hysteresis
effect in nearby metallic and dielectric
objects. All of these add up to a quite
considerable sum of losses. So large, in
fact, that we think of the inductor
exclusively when we talk about losses
that deteriorate Q in a high-frequency
circuit.

You should not lose sight of the phe-
nomenon of energy being extracted from
the tank and stored in the electro-
magnetic field during one part of the
oscillation cycle and then being returned
to the inductor during the next half-
cycle. If the inductor losses are low, then
a very substantial portion of the stored
power will be recaptured. Low losses
contribute to a high circuit Q so we
associate high Q with a high percentage of



stored power being returned to the
circuit.

In considering the matter of stored and
returned power, you should not overiook
one striking difference between energy
stored in a capacitor and that stored in
the field of an inductor. The electrostatic
charge stored in a capacitor can be
retained there for long periods. A well-
insulated capacitor will hold a high
percentage of its charge for days. The
electromagnetic force contained in the
field of an inductor, however, can never
be static. It must be in a state flux.
The moment it ceases expanding from the
impetus of current flowing through the
coil, then it starts collapsing.

Usually all losses are Jumped into one
heap when we tatk about Q. As these
losses dissipate energy as a resistor dissi-
pates energy, it's both convenient and
accurate to label these several losses as
resistive, to lump them as one, and to
refer to the aggregate as the “equivalent
resistance’’ of the circuit. That agreed
upon, let's look at fig. 2, which shows
circuits with lumped losses depicted as
resistors. Fig. 2A has the resistor in series
with the inductive leg. In such a circuit,
losses are lower when the resistance is
low. With losses low, Q is high, and the
formula Q = X/R applies. We usually have
this circuit in mind when we talk about
keeping Q high by cutting resistive losses.

Fig. 2B takes on more meaning when
you glance on to fig. 2C. You know from
experience that having a grid resistor that
is too low in value results in circuit losses
that reduce both signal strength and
circuit selectivity. For this arrangement
you'd use the Q formula Q = R/X.

With a little mathematical juggiing, you
can transform the circuit in fig. 2A to
that of 2B or vice versa. As this article is
concerned only with identifying Q, I'll
refer you to any of the numerous texts
that explain the mathematical manipula-
tions.

Knowing that high Q relates to low
circuit losses, let's talk about ways of
increasing Q by decreasing effective resis-
tance. We'll limit our consideration to
circuits in the low-, medium- and high-

frequency spectrum. That means we'll be
talking about only the inductive leg.

practical inductors

The turns of wire (usually) constituting
an inductor provide a fertile ground for Q
improvement. If you can have the same
inductance with fewer turns (shorter wire
length), it stands to reason that obmic
losses will be reduced. This suggests a
ferrite core. Good, providing that the
proper type of ferrite is used because
ferrite is frequency sensitive. Ferrite can
be very lossy so be sure that the type you
select won’t contribute more hysteresis
loss than it deletes ohmic loss!

The magnetic field is another good spot
for a bit of spade work. The field can be
confined by winding the inductor in the
form of a toroid. Although air-core
toroids have been made (and once were
very popular in TRF receivers), most now
are made with ferrite or powdered-iron
cores. Even better than the toroid is the
cup-core or pot-core configuration.
Although very effective in field contain-
ment, it's not convenient to work with, is
rather expensive, and is not often used by
amateurs.

If you prefer not using a confined-field
type of inductor, you must be careful not
to introduce excessive loss by mounting
the inductor too close to other objects.
Especially guard against getting it too
close to shielding. Copper is bad enough,
but iron and steel are much worse! An
old rufe-of-thumb is to keep the coil at
least a half-diameter away from any
shielding. Insulators also introduce loss so
keep down the amount of insulating
material in the inductor’s field. Air-core
coils have quite small losses, especially
when wound with spaced turns, and
ridged coil forms have lower losses than
those which provide continuous support
to the wire. Since some insulating
materials have much lower loss than
others, investigate and select the type
that'll serve you best.

Thus far we've talked about the Q of the
tank circuit by itself, but tank circuits just
don’t live that way in real life. You'll
always find them associated with other
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circuits or circuit elements. These associ-
ations inevitably tend to reduce the Q.
This is too bad, for you make careful
effort to keep the tank’s Q high, then,
when you put it to use, the Q is sliced
down in a disheartening manner. How-
ever, don't let this situation keep you
from designing and using a high-Q tank
because any losses caused by a low Q in
the basic tank are lost to you forever! On
the other hand, the lowered Q that comes
about from coupling the tank to other
circuits may mean only that you've used

b

Int
1

_—

N
N

fig. 2. Resistance in practical LC circuits. Series
resistance in {A) and parallel resistance in (B)
are contributed by the LC components used in
the circuit. Resistance in (C) is gate resistor of
following fet stage.

power from the tank, used to excite a
following stage or to be radiated from an
antenna. So it was not lost, just trans-
formed.

Let’s look at a circuit that lowers Q yet
serves a desired purpose (fig.3). This is the
plate tank circuit of a transmitter. It's
coupled, by means of an adjustable pick-
up link, to an antenna through a 72-ohm
transmission line. We'll assume that the
line is matched to the feedpoint of a
resonant antenna so there’ll be a 72-ohm
resistive load presented to the pick-up
link. This is a form of output coupling
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that was in common use 30 or 35 years
ago.

With the link very loosely coupled to
the tank coil, very little of the 72-ohm
load will be reflected into the inductive
leg of the tank. The tank’s impedance
(and Q), therefore, will be high. When the
tank is tuned to resonance only a little
plate current will flow. When tuning into
resonance, a sharp and deep dip in plate
current will be seen. When the link is
moved into closer relationship with the
plate coil it will reflect more resistance
into the tank and its impedance (and Q)
will decrease. Plate current will increase.
The plate current dip, at resonance, will
be broad and shallow. Power is being
extracted from the tank and fed to the
antenna. You don‘t regret lowered Q in
such instances!

This circuit depicts another contrib-
utor to lowered Q. It's the vacuum tube
supplying power to the tank. Every
power-generating (or power-converting)
device has internal resistance. The
vacuum tube is no exception. Its resis-
tance is in parallel with the tank, as
shown in fig. 2B. The Q of the tank
circuit, therefore, is lowered.

flywheel effects

While looking at the circuit of fig. 3
let’s think about another aspect of Q, the
flywheel effect. The vacuum tube, unless
it's operating class A, does not supply a
steady flow of power into the plate tank.
Instead, the power is applied in pulses. As
the tank is tuned (synchronized) to the
frequency (repetition rate) of the pulses,
a burst of power is fed to the tank in such
a time relation that it is in phase coinci-
dence with the power circulating within
the tank. To illustrate, at the moment
when the top plate of the capacitor is
providing its excess electrons to reinforce
those pushing their way down through
the inductor, the plate of the tube also is
providing a pulse of current to further
reinforce the flow.

You'll recall from the foregoing discus-
sion that, unless ‘‘recharged’’ from an
external power source, each reversal of



the oscillating electron flow in the tank
circuit results in less current and less
voltage than the preceding one. Neverthe-
less, there is a current flow and there is a
voltage developed. This phenomenon, the
fact that current continues to flow after
the initiating energy pulse has been cut
off, is known as the flywheel effect. It is
desirable that there be a very minimum of
deterioration of power circulating in the
tank between energy pulses because any
drop in power is conducive to the genera-
tion of harmonics.

72 - OMM
ANTENNA

SREFLECTED
S RESISTANCE

fig. 3. Effect of re-
flected resistance on
/]'\ L.C tank circuit (see
text).

Also touched upon previously is the
fact that low circuit losses tend to keep
the circulating current constant. This
leads to the conclusion that low losses
indicate high Q which, in turn, means
good flywheel effect.

loaded and unloaded Q

Now, let's take up the matter of
unloaded and loaded Q. It's not complex.
The tank circuit, isolated from all else
exhibits unloaded Q. When you associate
it with anything else, the Q will deterio-
rate; this is loaded Q. Usually loaded Q
refers to the Q at some stipulated load
and the total load is often made up of
several contributory loads.

Thus far V've talked about tank circuits
in relation to transmitters. There's a
reason for this. With the meters associ-
ated with a well-designed transmitter you
can observe the effects of changes in Q
and the manipulations that cause changes
in Q. This is not so easily done in
receivers.

Before leaving transmitters, let's con-

sider the importance of Q. The prime
purpose of a transmitter is to produce a
signal on one selected frequency. It is not
desired to produce signals on harmonics
of that frequency or upon any other
spurious frequency. It’s unfortunately
true that all efficient generators of radio-
frequency power tend to generate some-
thing other than a pure sinusoidal wave;
they generate waves rich in harmonics. A
high-Q tank circuit introduces a healthy
element of selectivity into the situation.
The tank selects the desired frequency,
passes it, and rejects (to a degree) afl
others including those troublesome
harmonics. So, following an active device
(vacuum tube, transistor, etc.) in an rf
circuit we like to insert a tank circuit of
moderate Q.

Why ““moderate” Q? Let's go back to
fig. 1. You'll recall that, as this is a
resonant circuit, X_ = X¢c, and therefore
if L is reduced in an effort to raise Q by
reducing the length of wire in the induc-
tor, C must be made larger to restore
resonance. Circuit power remains un-
changed. To accommodate this power, a
tremendous store of electrons must
accumulate on one plate of the capacitor.
As the circuit oscillates, this great store of
electrons must flow through the inductor
to reach the other plate, creating a much
heavier current flow than would have
been the case had the capacitance been
less and the inductance greater. The
heavy current encounters some ohmic
resistance in the coil, which results in the
generation of heat. For heat, read, “un-
retrievable loss of radio-frequency
power.”” Not only is power lost, but the
resultant heat often damages the coil and
adjacent components. So, you see, the
effort to increase efficiency by going too
enthusiastically after high Q can lead to
greatly reduced efficiency. Here, as in
many other aspects of life, moderation is
the keyword!

receiver selectivity

In association with receivers, Q per-
forms perhaps an even more important
role than in transmitters. Although the
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growing use of filters (active, crystal,
mechanical and ceramic) for setting the
ultimate selectivity of a receiver has taken
over a function in fixed-frequency cir-
cuits that was once reserved for high-Q
LC tanks, there are applications for which
no better alternatives have been found.

T

CAPACITIVE BOTTOM COUPLING INDUCTIVE BOTTOM COUPLING

@{é@

TOP CAPACITIVE COUPLING

INDUCTIVE COUPLING

LINK INDUCTIVE COUPLING

UN

Y YYYY

LINK CONDUCTIVE COUPLING

fig. 4. Common methods of coupling LC
tank circuits.

These are in the tunable section of a
receiver. '

Whether a receiver's circuit is the
classic TRF, the conventional super-
heterodyne with a fixed intermediate
frequency, or a superheterodyne with
semi-tuned input and variable i-f, current
practice involves the use of LC circuits to
establish a certain degree of selectivity.

Ildeally, a receiver should have all
needed selectivity before the first active
device. Whether that active device is a
vacuum tube or a transistor, it deterior-
ates the performance of the receiver.
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Why? Because, with the possible excep-
tion of the beam-deflection tube, it intro-
duces a degree of non-linearity. Non-
linearity means intermodulation products
can be generated when a strong undesired
signal is present along with the desired
signal. Once generated, these products are
very difficult to cope with. So you'd like
to eliminate that strong undesired signal
before it reaches an active device. This
calls for highly-selective tuned circuits.
One way of getting these is by using LC
circuits of sufficiently-high Q.

Only by the use of superconductivity
can a single LC tank achieve such a
remarkable Q, but cryogenic super-
conductivity is expensive so its use is
limited almost exclusively to receivers for
reception of signals from outer space. The
designers of ordinary receivers must look
to other means of achieving selectivity.
Fortunately, a ready solution lies in the
fact that the Q of two or more cascaded
circuits are multiplicative. For example, if
you have two cascaded tuned LC circuits,
each with a Q of 10, the total Q of the
chain is 100. Add another like circuit,
and the total Q becomes 1000. This
phenomenon permits achieving the high
Q needed for reasonable selectivity but
does so at the cost of requiring a multi-
plicity of tuned circuits, circuits that
must be ganged and tracked for con-
venience in tuning. Each of these tuned
circuits introduces some unavoidable
losses, but it’s a price you must pay.

There are many ways of cascading
tuned circuits. Each has its proponents,
but there seems to be little difference in
their performance. Several of the many
available circuits are shown in fig. 4. Two
bottom-coupled circuits appear in 4A and
4B, and 4C shows top-coupling. Conven-
tional inductive coupling is illustrated in
4D. Link coupling appears in 4E, with a
variant in 4F. The choice of which circuit
to use seems to lie with consideration of
physical rather than electrical character-
istics.

The magnitude of Q needed to achieve
a specific amount of selectivity, say,
6-dB down at 10-kHz bandwidth, varies



with the frequency of the signal being
processed. When bandwidth is an appre-
ciable fraction of the signal’s frequency,
selectivity can be had with reasonable Q.
On the other hand, if the bandwidth is
very small in relation to the frequency,
extremely high values of Q are needed.

fig. 5. Signal enhancement through cir-
cuit Q.
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Other than the matter of selectivity,
there's another aspect of Q that's
important to the receiver designer. It
concerns the voltage presented to a
vacuum tube’s grid or an fet’s gate. Look
at fig. 5. If a voltage e is induced from the
adjacent link into the inductive leg of the
tank, the magnitude of the voltage avail-
able between the grid and cathode of the
tube will be e times Q. Therefore, high Q
in receiver tank circuits contributes to the
overall gain of the receiver.

antenna Q

When we consider Q in relation to
antennas, several factors must be kept in
mind. Usually, the ohmic resistance (and,
therefore, the ohmic loss) is so small it is
swallowed by the much greater ‘‘radiation
resistance’’ of the antenna. Quotes are
used to head off any assumption that the
term has anything to do with real resis-
tance. An antenna, to serve its purpose,
radiates radio-frequency power. A resistor
will transliterate radio-frequency energy
into heat. Each disposes of power so they
have a common element of action and
the power could be measured in watts by
the formula W = I12R. In a resistor true
resistance is used in the formula. For the
antenna, however, we create an imaginary

resistor which, if it existed, would con-
sume the same amount of watts. For
example, if a radio-frequency current of
two amperes were fed into a 50-ohm
resistor, 200 watts of power would be
dissipated in the form of heat. If that
same two-amperes of current were fed
into an antenna and 200 watts of power
were fed into an antenna and 200 watts
of power were to be radiated into space
(less that tiny bit lost in heat because of
the small ohmic resistance), then we could
conclude that the antenna’s ’‘radiation
resistance’’ was 50 ochms.

It would appear that the higher the
radiation resistance, the greater (for a
given amount of antenna current) would
be the radiated power. Unfortunately,
that radiation resistance appears as a
series resistance in the equivalent circuit
of the antenna. What’s it going to do to
the antenna’s Q? Lower it, of course!
From these considerations we can con-
clude that low-Q antennas are desirable,
but that's true only when the low Q
comes about because of high radiation
resistance and not because of high ohmic
resistance, high losses or any of the other
factors that can lower Q.

summary

In preparing this article, l've inten-
tionally avoided the more conventional
approaches for presenting facts relating to
0. There are many excellent texts that
deal with such aspects in a thorough and
rigorous treatment. | have found Radio
Engineering, by F.E. Terman?! especially
useful and recommend it highly.

What |'ve tried to present is an easily-
read but factual identification of Q, an
account of how it is achieved and
enhanced in a circuit, and a limited
number of examples of how optimum
values of Q are used to accomplish the
desired results in transmitters, receivers
and antennas.

reference
1. F.E.Terman, Electronic and Radio Engineer-
ing, McGraw-Hill, New York, 1952,
ham radio
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making your

Collins 75A4

perform like new

How to

clean up

the all-too-common
tuning problems
of an

old but popular

receiver
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Paul D. Rockwell, W3AFM, Kenwood, Chevy Chase, Maryland 20015 I

Many amateur radio operators believe the
Collins 75A4 to be the best amateur
receiver ever made. Particularly for CW
use, there is much truth to this. Unfor-
tunately, the 75A4 is long out of produc-
tion and—for some, at least—out of style.

Some of the reasons for this fine
receiver's going out of style include: Size,
weight and (relatively) high power con-
sumption, old-fashioned appearance
(black crackle, square corners), not set up
for transceive operation, not equipped for
break-in muting, vacuum tube instead of
solid-state design, objectionably high
noise figure, especially on 10 and 15
meters, and insufficient dynamic range
and front-end selectivity.

Of these factors, the latter two are
true of all receivers, no matter what their
vintage, but the 75A4 actually does
better with them than almost any current
receiver! The noise figure and dynamic
range problems have been attacked
before,! and a good preamp can help the
former at the expense of the latter.
Another factor, one of the most frustra-
ting and yet most easily overcome, is the
age-connected problem of stiff tuning and



frequency jump. Solving this difficulty is
the subject of this article.

The 75A4 is at its best as a CW
receiver, and CW requires delicate and
smooth tuning. As 7Ad4s age, however,
many begin to get stiff and require
irregular torque on the tuning knob and
some may jump frequency a kHz or two
even while not being tuned. Both of these
problems have their cause in the
permeability-tuned oscillator and dial
assemblies. Many amateurs have learned

to live with sticky tuning, at leastupto a
point, but frequency jump is intolerable.
It is probably safe to say that these
problems account for many of the 75A4s
being offered on the market today.

Some discussion of the causes of fre-
quency jump was given in the previously
cited article. It is now believed that the
two problems are inter-related, and that if
sticky tuning is tackled first, the
usually

frequency-jump problem will
disappear along with it.

fig. 1.
parts of the PTO assembly, described below.

1. Cam idler wheel, which rides on cam stack
to control idler.

2. Lead screw, whose rotation moves the tun-
ing slug through the tuning coil.

3. Lead-screw lubricating washer; should be
saturated with oil.

4. Cam idler assembly, whose movement makes
minor adjustments in oscillator tuning linearity.

5. Tuning slug.

6. Moisture-absorbing silica-gel sacks, blue when
dry and pink when saturated.

Inside the Collins 75A4 permeability-tuned vfo (PTO). The numbers identify the critical

7. Cam stack, used to compensate for non-
linearities in oscillator tuning.

8. Tuning coil, wound with varying pitch to
approximate linear tuning with slug travel.

9. Padding capacitor, which establishes oscilla-
tor tuning range,

10. Cover for tube bases and non-critical PTO
components,

11. Trimming inductor, used to set the PTO

tuning range to precisely one MHz for ten turns
of the lead screw.
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The bulk of the problem exists inside
the PTO (fig. 1), and this is where you are
going to have to go. Pay no attention to
the manufacturer’'s caution about not
breaking the seal of the PTO—these units
were never hermetically sealed, even
when brand new. They could breath
through the bearings and, perhaps, the
rubber O-ring. Moisture-laden air,
breathed in a little at a time each time the
receiver was turned off and cooled down,
usually turned the silica-gel sack pink
within the first year’s operation—and that
was a long time ago. If moisture is a
worry, as it might be in a basement shack
or in a particularly humid part of the
country, you could let the receiver run
around the clock (bad from the energy
point of view). Better, install a 7%-watt,
115-volt pilot lamp near the PTO, wired
directly to the power line, and let it run
all the time to keep the PTO warm. At
any rate, moisture is not a problem with
99.9% of the 75A4s around, but sticky
tuning is present to some degree in almost
all of them.

This operation will be a painful one
for anyone who doesn’t like working with
tools. Assuming only the usual number of
minor problems along the way, you can
expect the complete job of removal,
repair and reinstallation of the PTO will
consume the better part of a day. If your
time and patience are too thin, you might
try a partial job—but then don’t expect
miracles.

pto removal

The first step (after taking the receiver
out of the cabinet) is to set the tuning
dial to 14.000 MHz. Next remove the
vernier knob, mounting plates, ring gear
and pinion. Put the metal parts into a
half-pint jar of mineral spirits to soak, or
better, clean them in an ultrasonic cleaner
if you happen to have one. Make sure all
dried grease is removed before you take
out the parts and dry them., Set up a
row of saucers or ash trays so that all the
small hardware can be placed in them in
sequence as it is removed. This not only
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keeps them from getting lost, but is also a
nice memory jogger when reassembly
time comes.

From the top of the receiver remove
the tuner dust cover, top and side screws
of the PTO rear cover plate, and set screw
and spring of the passband-tuning bronze
band. Loosen the two set screws of the
tuning shaft, immediately to the rear of
the flexible coupling.

Remove the bottom plate from the
bottom of the receiver. On the middle-
bracing chassis cover plate remove the
front two screws and loosen the rear two
screws. This will permit the plate to be
tilted so the PTO can be pulled out of its
shaft coupler when the time comes. Make
a sketch of the PTO connections and
mark the chassis with a felt-tipped pen to
facilitate reconnecting the wiring correct-
ly when the unit is reinstalled. Unsolder
the three power leads and the coax.

Pull out the PTO. The first thing to
examine and repair is the tuning-shaft
grounding wiper. This is the small L-
shaped arm at the front, secured by two
tiny Phillips-head screws. Its purpose is to
provide a good ground return on the shaft

Inside the 75A4. The PTO is hidden by the
square cover although the two 6BA6 oscillator
tubes, V14 and V185, are cleariy visible.



so that rf currents do not have to
circulate through the front bearing. When
the receiver is new, this wiper rides on the
polished finish of the shaft. However,
continued use may have caused the shaft
to gall at this point—check it with your
fingernail. Roughness here can be a major
contributor to sticky tuning, so if the
shaft is rough loosen the screws, bend the
wiper slightly forward so it rides on a
smooth portion of the shaft, and apply a
touch of grease to the contact point.

lubricants

There are a lot of misconceptions
about lubricants. For purposes such as
this one, plain axle grease and 3-in-7 Oil
are well up on the list. Axle grease is not as
strange a choice as it sounds, as pressures
(i.e.. pounds per square inch) at some con-
tact points can become very high and axle
grease is very good at staying put. For those
who want something better than axle
grease, Aero Shell 7 — a generai-purpose
aircraft grease—is excellent. However, it is
hard to find, expensive, and sells in five-
pound (minimum) cans. Shell calls it a
“Microgel Diester Synthetic,” and it has an
operating temperature range of - 100 to
+300°F. Silicone grease is not good for
this purpose because of its inferior high
pressure performance.

inside the pto

Now comes the moment of truth!
ignoring the red-lettered warning decals,
remove the screws holding the PTO cover
and carefully slide it off. Examine the
PTO assembly, noting the locations of the
various components identified in fig. 1.
Drop a few drops of 3-in-7 Oil on the
front bearing, on the rear felt washer, and
on the cam rollers. Put a dab of grease in

*A previous article on servicing Collins 51J
series PTOs2 has several worthwhile suggestions
that apply to Collins 75A-series receivers as
well. One of these is to replace the relatively
unreliable tubular ceramic bypass capacitors in
the PTO with disc ceramics, an easy job with
the PTO removed from the receiver. editor

the rear sleeve bearing (inside the rear of
the PTO can). Rotate the tuning shaft
back and forth a few times—it should be
easy to turn at this point, even with
greasy fingers. Work the cam followers in
and out about an eighth-inch (3-mm) or
so and lubricate them. Grease the cam
surfaces. You can now replace the PTO
cover.”

reassembly

Replace and reconnect the PTO. Oil
the turns counter, located between the
PTO and the front panel. It should be
possible, from the front panel, to turn the
dry shaft with bare fingers. Grease the
vernier knob assembly, gears and bear-
ings, and remount the knob. Reset the
knob to 14000 kHz, using the crystal
calibrator to make sure the receiver is
actually tuned to 14000 kHz, and try it
out. Feels like a new receiver, doesnt it?

frequency jump

if your 75A4 was one of those that
suffered from this annoying problem
before, it should be gone now. The
explanation is that the cam follower in a
dried out, sticky PTO no longer rode
easily on the cam. Instead, when the cam
pitch changed slightly the follower hung
up on dust off the cam, later dropping
into proper position and causing that
annoying jump in frequency.

One final caution. Keep your eyes
open, both inside the PTO and around
the drive train and dial mechanism, for
dried grease, dirt, metal chips, galled
surfaces, loose rivets or screws, or mis-
aligned shafts or bearings. These can all
be taken care of much more easily now,
when the receiver is all apart, than they
can late some night during the middle of
the DX contest!

references
1. Pau! D. Rockwell, W3AFM, “Station Design
for DX, QST, November, 1966, page 53.
2. William 1. Orr, W6SAI, "New Life for the
Collins 51J Receiver VFQ,” ham radio Decem-
ber, 1969, page 36.
ham radio
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circularly-
polarized
ground-plane antenna

for satellite
communications

Combining the
characteristics of
two popular
satellite antennas
to yield a

novel design
optimized for

satellite communications
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Dale W. Covington, K4GSX, Marietta, Georgia 30060

Signal fading is a frequent source of
frustration in amateur satellite communi-
cations. Much of the fading can be
attributed to foibles in the patterns of
simple ground-station antennas. The
search for a stationary antenna with
improved pattern characteristics led to
the development of a circularly-polarized
ground-plane antenna. This is a novel
design that combines the best antifading
features of two antennas often used in
satellite work — the turnstile and the
tilted-vertical, ground plane.!

The discussion of the circularly-
polarized, ground-plane antenna has been
organized in the following fashion: Two
theoretical sections present the basic con-
cept and the computed patterns. The
next section examines certain problem
areas which arise in achieving a practical
antenna. Details of the construction,
tune-up and operation of a two-meter
prototype provide concrete illustrations
of the design concepts.



the basic idea

Before plunging into the theoretical
aspects of antenna design, let's list some
general requirements placed upon fixed
antennas used to communicate with
OSCAR satellites. As indicated in the
appendix, undesirable fading can be re-
duced if the ground-station antenna pro-
vides a good response overhead while
focusing additional energy near the
horizon where path losses are greater.
Furthermore, vertical plane patterns
should be independent of bearing azi-
muth, and the antenna should preferably
be circularly polarized. The basic concept
developed below is that each of these
requirements is approached by a simple
arrangement of two tilted-vertical an-
tennas.

In discussing satellite applications for
fixed antennas, it is convenient to map
the far field radiation on an imaginary
hemisphere centered over the antenna.
Grid coordinates locating any observation
point on the hemisphere are designated
by an azimuth angle and an elevation
angle. Fig. 1A shows a far field hemi-
sphere over a quarter-wavelength vertical
erected above a perfectly conducting
ground plane. Vectors indicating the elec-
tric field magnitude and direction at
selected points on the hemisphere are
represented by arrows.

While the magnitude of the electric
field is independent of azimuthal bearing,
it does vary with elevation angle. Notice
how small the vectors become as eleva-
tion angles increase. The conventional
plot of this effect is shown in the
vertical-plane pattern in fig. 2. Here the
dotted line plots the declining field inten-
sity at elevation angles near 90 degrees.
The pattern null directly overhead can be
eliminated if the vertical is tilted away
from the normal. The heavy solid line in
fig. 2 illustrates the relative pattern for a
vertical antenna tilted at a 45-degree

ELEVATION

FAR FIELD

fig. 1. Isometric views of a single quarter-
wavelength vertical (A) and two tilted verticals
(B) above perfectly conducting ground planes.
Grid coordinates marked on the far-field hemi-
sphere locate directions in space above the
antennas. Loci of the vector components of the
radiated fieids have been drawn at selected
coordinate points.

angle. In fact, this latter pattern does a
good job of meeting the first two require-
ments listed above for ground-station
antennas.

Returning to fig. 1A, observe that the
electric-field vector is confined to oscil-
late in a plane containing the antenna and
the observation point. The radiation
under these conditions is linearly polar-

december 1974 29

S HE MISPHERE



ized. A maximum transfer of energy will
occur if the polarization of the ground-
station antenna matches that of the satel-
lite antenna. However, a deep fade will
develop if a linearly polarized wave
emitted by the satellite, for example,
becomes oriented atong a line of constant
elevation angle instead of a line of
constant azimuth angle. Such a turn of
events could be introduced by satellite

fig. 2. Relative vertical plane
patterns for quarter-
wavelength verticals. Dotted
line: vertical antenna normal
to perfectly conducting
ground plane. Solid line: verti-
cal antenna tilted away from

computed patterns

Mathematical expressions were derived
which yield the vector components of the
field radiated by thin tilted verticals
erected above a perfectly conducting
ground. Input variables for the expres-
sions included the angular designation of
the observation point, lengths and tilt
angles of the radiators, and the amplitude
and phase of the excitation currents.

normal by 45 degrees. W

spin and/or Faraday rotation. The cure is
to make either the ground or satellite
antenna sensitive to fields oriented along
any angle lying in a plane perpendicular
to the propagation direction. A turnstile
antenna achieves this characteristic if the
excitation currents for the two perpendi-
cularly crossed dipoles are of equal mag-
nitude and in phase quadrature.

Fig. 1B gives an indication of the
electric field components for two tilted
verticals located in perpendicular planes.
These quarter-wavelength verticals are fed
by currents that are equal in magnitude
but 90 degrees out of phase. For the
special case where observation points lie
on the horizon, the field is linearly
polarized along the hemispheric merid-
ians. At other elevation angles the tip of
the instantaneous electric-field vector is
generally not confined to oscillate in a
meridian plane. Instead, the locus of its
motion describes an ellipse. Directly over
the antenna the ellipse degenerates into a
circle. The important point is that the
elliptical polarization of this antenna
offers a degree of freedom from the
undesirable effects of rotation of the
plane of polarization while maintaining
desirable, tiited-vertical behavior in the
vertical plane radiation patterns.
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The results of a series of numerical
calculations using these expressions are
presented below for the antenna shown in
fig. 1B. Tilt angles of 45 degrees were
chosen for the quarter-wavelength radia-
tors. While current amplitudes were
identical for the two radiators, the cur-
rent flowing on radiator 2 was adjusted to
lag the current flowing on radiator 1 by
90 degrees.

Fig. 3 gives the transverse projection
of the locus of the electric field vector for
discrete observation points on the far
field hemisphere. The points are spaced
around the hemisphere at increments of
45 degrees in azimuth and 30 degrees in
elevation.

As fig. 3 indicates, in general the field
from the antenna is elliptically polarized.
Right on the horizon, however, the field
becomes linearly polarized. There is some
dependence here upon azimuthal bearing.
This is shown by the change in arrow
length as the antenna is encircled and by
the variation in the azimuthal pattern
which is plotted in fig. 4A. The field
strength on the horizon improves by 5.25
dB in moving from the position of mini-
mum to maximum field. Fig. 3 also
reveals that the polarization sense is
largely right-handed for outwardly propa-



gating waves although one quadrant of
the hemisphere contains significant
amounts of left-handed polarization. This
reversal is denoted by the reversed rota-
tion of the field vector loci.

Changing the 90-degree phase shift of
the excitation current for radiator 2 from
lagging to leading reflects the radiation
pattern of fig. 3 through the vertical
plane which bisects the angle between the

T FAR FIELD HEMISPHERE

tulips in the backyard flower bed doesn’t
hold particular promise in raising satellite
contacts. The practical alternative at
short wavelengths is to simulate the
ground with a plane of quarter-
wavelength radials. The resulting ground-
plane antenna can then be installed in the
clear where the electrical properties of
local terrain features are less influential.
It is difficult to evaluate the impact of
such construction upon antenna radiation
using simple theoretical models. Relative-
ly little work has been reported which
includes the effects of waves reflected
from real ground beneath elevated
ground-plane antennas cut for the satel-
lite frequencies.

Experimental patterns of isolated ver-
ticals with limited ground planes exhibit
the general characteristics of the ideal
model where ground is infinite in extent
and conductivity.2 The principal deviation
in practice occurs as slightly enhanced
radiation at high elevation angles and
slightly reduced radiation at the horizon.
Therefore, a reasonable conjecture is that
the fundamental framework of the radia-
tion pattern shown in fig. 3 remains
essentially intact after the ground radials
are introduced. Some experimental re-
sults supporting this premise are present-

ed in a subsequent section.

Interesting matching problems were
posed by the constraints placed upon
radiator currents |, and 1,. The 90-degree

fig. 3. Far-field radiation pattern for the antenna
shown in fig. 1B. Each radiator is tilted away from
the normal by an angle of 45 degrees. The current
exciting radiator 2 lags the current exciting radiator
1 by 90 degrees. Exciting currents are equal in

magnitude.

two radiators. This means that the field
polarization directly over the antenna
changes from right-handed circular to
left-handed circular. Fig. 4 gives an exam-
ple of the azimuthal pattern reflection
arising from a relative phase reversal in
the excitation currents.

practical considerations

The theory discussed so far deals with
ground-based, quarter-wavelength verti-
cals. However, planting verticals for the
two-meter band among the roses and

phase shift is conveniently obtained with
a quarter-wavelength section of trans-
mission line. Equal currents require care-
ful selection of impedance levels at each
end of the phasing line. Since the radia-
tion resistance at resonance for a thin,
guarter-wavelength vertical tilted by 30
to 45 degrees is of the order of 25 ohms,
and the impedances of popular coaxial
lines lie near 50 and 75 ohms, some
impedance juggling has to be done.

Three possible approaches were con-
sidered. They are outlined schematically
in fig. 5. At first glance the mechanical
simplicity of fig. BA is appealing. A
phasing section of 26-ohm line is formed
by paralleling two lengths of 52-ohm
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coax. The net impedance at the antenna
input is roughly 13 ohms. This is stepped
up to 52 ohms by a 1:4 toroidal trans-
former.3 A definite drawback to fig. 5A
is the flack of electrical tuning for
trimming-up the radiator currents. Of
course, some tuning could be accomplish-
ed by pruning the element lengths and
varying the tilt angles. On balance, the
design seems to be more suitable for
low-frequency operation where lumped-
circuit tuning elements could be used.

/
0

The second design, fig. 5B, offers
some tuning flexibility. When the gamma
section is adjusted for 50 ohms, the
75-ohm, quarter-wavelength line trans-
forms this value to an input impedance of
112.5 ohms:

7. = (Ziine)? - (75)2

m Zload 50
If both conductors of the folded dipole
radiator have the same diameter, then the
dipole construction provides an impe-
dance step-up by a factor of four:

Zgipote = 4 x 25 = 100 ohms

Therefore, a good match to 52-ohm coax
results by simply connecting the phasing
line input and the dipole radiator in
parailel.

=112.5 ohms
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Fig. 5C supplies considerable tuning
flexibility at the expense of greater me-
chanicai complexity. Each gamma section
is adjusted for a 50-ohm match, and a
simple coaxial transformer matches the
25-ohm impedance of the antenna to a
52-ohm feedline.

construction details

Since ground-plane antennas have long
been popular with amateurs, the con-
struction of a circularly-polarized, ground

fig. 4. Azimuthal radiation patterns at elevation angles of zero degrees for the antenna drawn in fig.

1B8. In (A) current exciting radiator 2 lags current exciting radiator 1 by 90 degrees. In (B) current
exciting radiator 2 leads current exciting radiator 1 by 90 degrees.

plane poses no mystery once the basic
design has been established. Formulas for
the lengths of radiators, radials and
guarter-wavelength coaxial lines at both
hf and vhf have been listed recently?
These formulas were used to determine the
dimensions of a two meter prototype an-
tenna based on the design given in fig. 5B.

Fig. 6 presents an exploded view of
the gamma match# along with the dimen-
sions of the two tilted radiators. The
radiators are cut slightly longer than
necessary from 1/8-inch (3-mm) diameter
copper wire (number 8, B&S gauge). A
threaded end (6-32 thread) of each radia-
tor js fastened to a 6-inch (15.2-cm)
diameter ground-plane disk with lock-
washers and nuts. The remaining end of
the dipole radiator and the center ele-



fig. 5. Three different ways to feed the tilted
radiators of circulariy-polarized, ground-plane
antennas. Technique shown in (B) was adopted
for the two-meter prototype antenna described
in the text.

ment of the gamma match are connected
to S0-239 coaxial panel connectors
attached to the disk. These details are
shown in fig. 7. The third SO-239 connec-
tor is used for attaching the feedline to
the antenna. A tee would do this job
better if the additional expense of the
required connectors is no economic bur-
den. Incidentally, the exposed upper

portions of the SO-239 connectors should
be protected from the weather with
silicone sealant such as Dow Corning
3145.5 Otherwise moisture will seep into
the coaxial phasing line and the feedline.

Sixteen slits are cut around the outer
edge of the disk to receive the eight
ground-plane radials. The radials are also
cut from 1/8-inch (3-mm) diameter
copper wire. As fig. 7 indicates, the disk
is deformed slightly around each slit. This
deformation not only holds the radials
securely for soldering to the disk, it also
adds considerable strength to the com-
pleted disk assembly. A right-angle
bracket is a convenient way to attach the
disk to a support mast.

tune-up

A simple tune-up procedure was
devised for the two-meter antenna. The
only instrumentation required is a trans-
mitter and a vswr meter balanced for
B0-ohm lines. Initially each radiator is
individually pruned for resonance as indi-
cated by a dip in vswr. Next, a 100-ohm
carbon resistor is shunted across the
dipole radiator, and the gamma section is
installed on the single rod radiator. The
vswr meter is connected to the gamma
section input. The outer gamma tube and
the sliding copper strap are alternately
adjusted for a minimum vswr (below
1.3:1). The dipole resistor is removed,
and the 75-ohm phasing line is then
connected between the two radiators. A
fow vswr should now be observed at the
antenna input (below 1.6:1). This figure
may be improved by minor adjustments
of the gamma section and the lengths of
the phasing line and radiators. However,
the primary reason for tuning adjust-
ments at this stage is to balance the
currents flowing in the radiators.

There are some simple ways to check
the current balance. One check is to
monitor the antenna vswr as the radiators
are slightly detuned.4 Under balanced
conditions the vswr will increase by the
same amount when a wire stub is clipped
on to either radiator.

Another check is to measure the actual
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19/32" (15mm) 0D, 5-1/2" {idcm) LONG
BRASS TUBE

3/8" X 4" (10 X 102mm} COPPER STRAR
FORM AND DRILL FOR 178"(3mm) SCRE!

9/16" (14 mm) OD, 3/8" (10mm) WIDE———g
POLYSTYRENE SPACER, PRESS FIT TO
14" (6mm} 0D BRASS TUBE

14" (6mm) 0D, 7-1/4"(18.4cm)
LONG BRASS TUBE
Sa

POLYSTYRENE
BUSHING*

‘ RADIATORS ARE FORMED
FROM /8" (3mm) COPPER
ROD, THREAD 6-32 (3x0.5)

¥ POLYSTYRENE_BUSHING: DRILL CENTER HOLE FOR
SUIDING FIT TO 1/4" TUBE, PRESS FIT 19/32" TUBE

fig. 6. Dimensional details of the gamma match
assembly and the two tilted radiators for the
two-meter antenna.

radiation pattern of the antenna. Un-
ambiguous pattern and polarization
measurements are not easily made for low
gain antennas. Yet there are two pattern
characteristics that can be examined with
an auxiliary dipole antenna coupled to a
field-strength detector. Does rotation of
the auxiliary dipole over the test antenna
produce a highly elongated, dumbbeli-
type response? Does the vertically-
polarized azimuthal pattern at low
elevation angles show deep nulis which
differ markedly from the anticipated
patterns of fig. 4? If the test range is
working properly, neither question will
be answered affirmatively when balanced
currents are flowing on the ground-plane
antenna.

operation

Operating experiences with the an-
tenna shown in fig. 7 appear to validate
the pattern characteristics predicted by
the theoretical model. Once the radiator
currents were balanced, spot checks of
the azimuthal pattern at low elevation
angles revealed no deep nulls. Turning a
dipole probe from the vertical to the
horizontal position during these measure-
ments indicated that the horizontally
polarized components were down by at
least 12 dB. A point of near circular

34 december 1974

polarization (variation of 1.4 dB as the
probe dipole rotated through 360
degrees) was observed to lie within 15
degrees of the zenith.

A 20-watt transmitter connected to
the antenna has been used successfully in
establishing two-way contacts through
OSCAR 6. It must be admitted in all
candor that this is a marginal uplink
arrangement if a high density of operators
are concurrently using the satellite.
AMSAT recommends radiated power
levels of 80 to 100 watts for consistent
satellite operation. The antenna gives
particularly satisfying results during por-
tions of orbits defined by large elevation
angles. Near the zenith signals were strong
and steady. As the satellite approaches
the horizon, there is a gradual increase of
signal fading characteristic of polarization
rotation. Although signal levels fall at the
lowest elevation angles where ground-
plane limitations become important, the
uplink signals are returned even when the
satellite is less than 10 degrees above the
horizon.

1/8" (3mm) 0D COPPER
RADIATORS, TILT AWAY FROM
NORMAL 30* TO 45* o

SLIT WITH COLD
GHISEL, INSERT
RADIALS AND SOLDER

7

APPLY SILICONE

GALVANIZED
GUTTER

1y

- 1/8" (3mm) GROUNO
RAgIAl;S’fB) EXLED':? X
16.9" 141.9¢m) F) 5 PMASING L)
EDGE OF DISG 9 e

75-0HM COAX (RG-11/U)

fig. 7. Assembly of a circularly-polarized,
ground-plane antenna for the two-meter band.
The electrical design is shown schematically in
fig. 5B.



It stretches the imagination to come
up with a single, fixed antenna which has
all three of the pattern characteristics
listed for ground-station antennas. The
circularly-polarized, ground-plane pro-
vides a realistic compromise approach.
The antenna does more right things than
either turnstiles or tilted verticals. More-
over, building and implementing the

ground-plane design is a very simple
process — a lot simpler than trying to
translate dreams of a tracking helix or
crossed Yagi into fiscal and physical
reality!

It is a pleasure to acknowledge that
creative ideas and practical assistance
were supplied by W4LKB during the con-
struction and test phases.
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appendix

fading mechanisms

Many factors contribute to amplitude fluctu-
ations in signal levels from OSCAR satellites
revolving in circular, polar orbits. Some fading
is inherent in the power-sharing feature of the
linear satellite repeater. Other fading results
from the changing geometric distance separat-
ing the ground observer and satellite. More
complex fading is associated with the propaga-
tion of electromagnetic fields in an inhomoge-
neous and anisotropic ionosphere. The rich
variety of the principle fading mechanisms is
shown by the diverse entries in the first column
of table 1:6,7

The second column in table 1 gives some

2-10m
repeater

LHCP

mode

transmitting
receiving

polarization
sense

feeling for the physical conditions which en-
hance the individual fading mechanisms.
Admittedly these statements are generaliza-
tions. Nevertheless, they are a useful guide in
selecting antennas and operating conditions
which minimize fading.

The last column in table 1 lists several design
techniques for improving the performance of
ground station antennas. Examination of these
techniques suggests three pattern characteristics
that are desirable for stationary antennas: ver-
tical plane pattern which is independent of

azimuthal bearing, vertical plane pattern show-
ing a gradual increase in radiation as elevation
angles decrease and circular polarization.

A qualifying word should be added about
the sense of circular polarization if both the
satellite antenna and the ground station an-
tenna are circularly polarized. Both antennas
should be polarized in the same sense, i.e.,
right-handed, circular polarization (RHCP) or
left-handed, circular polarization (LHCP). The
vhf antennas planned for AMSAT OSCAR B
will be circularly polarized. Once the satellite
has stabilized, the correct polarization sense for
ground station antennas are as shown below for
stations in the Northern Hemisphere.

432-145.9 MHz 435.1 MHz
repeater beacon
RHCP *
RHCP LHCP

The senses are reversed for stations in the
Southern Hemisphere.

When a satellite using circularly-polarized
antennas tumbles in space, the polarization
sense becomes more difficult to define. In any
event, the problem can be avoided for fixed
ground-station antennas by installing a switch
which selects the correct sense. The selection
may be derived either from two separate
antennas of opposite sense or from a single
antenna which possesses sense reversal capabili-
ties. The latter approach can be implemented
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table 1. Principal fading mechanisms encountered with OSCAR satellites.

fading mechanism

conditions enhancing
the fading mechanism

design techniques for ground
station antennas which minimize fading

Operator loading

operators using exces-
sive radiated power

satellite moving in re-
gions of the local sky
visible to a high density
of operators

position antenna for increased radiation
along weak signal directions

Satellite moving over
pattern nulls of fixed
graund-station antennas

multi-lobed antenna
patterns

select antenna type and height with a
minimum number of pattern lobes

switch in alternate antennas

mechanically steer the antenna to track
the satellite

Changing slant range

orbits passing over the
local zenith

increase radiation at low elevation angles
while maintaining some high-angle radia-
tion

Spinning satellite

observer direction lies
within a cone generated
by a dipote antenna
moving around the spin
axis

use circular polarization

use selectable antennas having orthogonal
polarizations

cross polarization be-
tween circularly-polar-
ized ground and satellite
antennas

switch polarization sense

Faraday rotation

low frequency
daytime

propagation along geo-
magnetic lines of force

use circular polarization

use selectable antennas having ortho-
gonal polarizations

Scintillation

low frequency
nighttime

ray paths traverse au-
roral zone

ray paths traverse geo-
magnetic eguatorial re-
gions

high sunspot activity

space diversity operation (this is not very
practical for amateurs)

lonospheric attenuation

low elevation angles
low frequency
daytime

severe ionospheric dls-
turbances

increase radiation at low elevation angles

rather easily by simply moving the transformer

to the opposite radiator in the symmetrical

designs (fig. 5A and fig. 5C) of the antenna

discussed in the text.

fading control through proper antenna design.
It is clear from table 1 that careful choices of
orbits, schedule times and operating frequencies

also offer control over signal fading.

The above comments place emphasis on
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three-digit

touch-tone decoder

for selective
calling

Using tapped toroids
to build a

compact, low-cost
Touch-Tone

decoder

With so many amateurs now occupying
tthe limited number of channels in the
whf/uhf bands, the ability to be paged
wvithout having to continually listen to
tthe chatter on the channel is a real asset.
$Since many amateurs can already trans-
mit Touch-Tone signals, a reliable
sselective-call system can be built using the
Touch-Tone approach. This article

John F. Connors, W6AYZ, 3295 Brookdale Drive, Santa Clara, California 95051 R

describes a Touch-Tone decoder that is
suitable for a solo or group project and is
inexpensive to build. It will allow the user
to be alerted whenever his three-digit
Touch-Tone number is received by his
station by means of outputs which can
ring bells, light lamps or enable speakers
on receivers. The decoder is designed to
operate on twelve volts, allowing mobile
use, and it can be programmed to respond
to any three-digit number.

basic design

Most commercial Touch-Tone de-
coders have separate filters for each tone
channel to be decoded. The result is a
large, expensive package. Since tapped
toroid transformers are readily available,*
| decided to use a single tapped coil for
each of the two groups of tones recog-
nized by the decoder. By pulling the

*Tapped Touch-Tone toroids can be salvaged
from any scrapped (unrepairable) Touch-Tone
pad, or purchased new from a number of
commercial sources. Two such sources are: Alad-
din Electronics, 701 Murfreesborough Road,
Nashville, Tennessee 37210. L1 (low group)
part number 426-847; L2 (high group) part
number 426-848. Sangamo Electric Company,
Communications Products Division, 11th and
Converse Streets, Springfield, 1llinois 62705. L1
(low group) part number 191983; L2 (high
group} part number 191984,
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appropriate tap to ground the coil can be
tuned to the desired frequency.

In its initial state, the decoder toroids
are tuned to the first digit pair of tones.
Upon receipt of these tones the logic
circuit switches taps on the toroid, tuning
the decoder for the second digit pair of
tones. Upon receipt of these tones the
toroid taps are again switched and the

circuit boards. Six wires are used for this
purpose. in this manner, each user on a
channel or net can have his own private
paging number within the group of 1000
possibilities.

circuit

The circuit was constructed on two
boards. Board A contains the pre-

+8v
o

';- Hi
GROUP
%8 (10 8-10

5 Lo
97 lTo 8-10)

100 hd

100 uF
72w +
;L:'oo i CRI /j;loo uF

fig. 1. Touch-Tone decoder board A, which
contains the preamplifier, tone decoders and
voltage regulator. Transistor Q2 is an npn
silicon in a TO-66 package without heatsink.
Q2 and Q4 are 2N2907, 2N3638 or similar; QS,
Q6, Q7 and Q8 are 2N3568, 2N2222, 2N4400
or similar.

I*

decoder is tuned for the third digit tone
pair. Upon receipt of the third tone pair
the call latch is set and the decoder resets
itself to the initial state; if only one or
two of the three digits are received, the
decoder will also reset.

The user may program the decoder for
any three-digit number he wishes by
rearranging the wiring between the two
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" +8v
' frro 8-9

*SEE FOOTNOTE

o9 8 7 6

®

I 2 3 4
L2 Lt
TOP VIEW TOP VIEW
amplifier, tone decoders and power

supply. Board B contains the logic cir-
cuits to sequence digit recognition and
provide the signalling output.

Audio is fed into board A (fig. 1)
where it is amplified by U1 to drive the
tone filters and decoders. L1 is the low
group tone filter and L2 is the high group
tone filter. The transistor drivers follow-



carc ]
T a3k
vl
+8v
ask ‘F
RESET |13 J: f A3 s
o3 v
mow. |, a2 33 o
ouT WA—4-
3.3x
3.3k L 3
;;4.7;: garn
0 yF
A
L 4
+ov|9|——O+sv vzo
o
o4
o CRi
GND.'——/J7
47k
cre
L] o °
L] | >
GROUP| 0 1, i3 < . < .
o a) u2A Huze S Zam Jar 15k 33K 12
aroort o9 '
i 22 F { Ldc  vea
+/ N J
l\ g 4
o ‘v‘v‘v Q’
o7, . 6
cas
(L)
o 5
2.2x +3v
+8v
MO am 7
oy QI0
s
6
o uc n
3.3x
i Qi1 3rd
g 0 oiGIT
v |
2.2k 5
+BVO—AA—
33
b Qiz
2,
3
ug
12 i3 ! ¢
L ]
@—— 8 2 3.3%
usD use A
fﬁ J ¢ K 9i3 20d
CL A
+sv | +sv 22k s
i +5VO—AAA— 238
9 E b Q14
0—'3 1t k
1
usc usA 2] v
c_x 2
7T 95 Jo 53k
(3 .
+8v 49V olaIt
L]

0._4

fig. 2. Touch-Tone decoder board B, which includes the logic circuits that sequence digit recognition,
timing circuits and signal-activating output. Npn transistors are 2N3568, 2N2222, 2N4400 or similar;
pnp devices are 2N2907, 2N3638, 2N4402 or similar.
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ing the toroid filters convert the tones to
standard logic levels. The power supply
on board A (Q2) is a regulator to drop the
12-volt supply line down to 5 volts for
the TTL logic.

The two logic signals, h/ group and low
group, are sent from board A to board B
(fig. 2) where they are used to establish
the sequencing of the decoder. The states

BOARD B
2 F—LATCH ouT
BOARD 4 MOMENTARY
AUDIO, r 7ot
o] g
3
-12 om0 o
voc +8v 0
2
voe *
7 "
s 0
131477 Hz Ist DIGIT—
151336 Hz SEE |2na 01617 2
14(1209 H1  [EXAMPLE|3rd OIGIT - 4
FIG. 4
4|94 Hz 1at DIGIT— 2
3882 Hr 2nd DIGIT— 6
1770 He 3rd 01GIT— 5
2 (697 Hr 14|
1<l JUMPER
J

fig. 3. Interconnection wiring diagram be-
tween boards A and B. For programming
example see fig. 4.

are sequenced by U5 which counts up
from 00 as each digit is successively
recognized. Gates U1A, U1B and U1C
decode the output states of the counter
and enable the transistor drivers (Q10-15)
which pull the taps of the toroids to
+5 volts. Transistors Q4-Q9 are time
delays used to slow the circuit to a
reasonable dialing rate and ensure the
tones are legitimate before allowing the
counter to sequence up. The upper time
delay (Q4-Q6) is about 0.1 second and
the lower time delay (Q7-Q9) is about 0.5
second in duration.

The output of gate U2A is true if
either tone is present; the output of gate
U3A is true only if both tones are
present.

construction

The construction of the decoder is a
matter of individual taste. | used two
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3x3-inch (7.6x7.6-cm) printed-circuit
cards which will plug into any standard
edge connector. It is possible to use
additional logic to reprogram the program
wires connected between boards and
change the selective call number remote-
ly. This might prove handy for those who
desire an extra command for some partic-
ular application.

To program a selective call number, six
jumper wires are required. These wires are
run between the open collector outputs
of logic board B (fig. 2) and the open taps
of the toroids on decoder board A (fig.
1). More than one collector will be
connected to the same tap in cases where
digits of the selective call number share
the same row or column on the Touch-
Tone keyboard. In effect, the collector
outputs are logically being “ORed” by a
parallel connection. This is permissible
and will not affect the performance. A
programming example is shown in fig. 4.

Fig. 3 shows the wiring for the connec-
tions between boards. The two outputs,
Jatch out and momentary out, are open
collectors which pull to ground in the
true state. They are capable of sinking
limited amounts of current (10 to 20
mA), so external drivers should be added
if your particular application requires
more current than that. The reset switch
resets the entire decoder.

timing requirements
Each digit of the three-digit selective-

PROGRAMMING

E I EXAMPLE:
® © N~ CALL = 483
o L] N~
4 m ¥y
4 4 (1209)
697 Hz| t | 2 | 3 4 !
s 8 (1336} 3
770 Hz | 4 516 3 3 (1477) 4
; 4 (770) 2
es2Hr| 7 |8 |9 3 8 (852) 6
697
9arHz [ % |0 | & 2 3 [e97) S
BOARD A BOARD 8
fig. 4. Touch-Tone tone matrix (left) and

programming example. Note that common
tones are used for different digits, and (for
example) number 471 would have required that
pins 1, 3 and 4 be strapped together on board B
and connected to pin 14 of board A to provide
response to a 1209-Hz tone for all three digits.



digit selective-call number must be trans-
mitted for at least 0.5 seconds to be
recognized by the decoder. Furthermore,
there may not be a space between digits
of more than 0.5 second or the decoder
will reset. These requirements ensure
good noise immunity and prevent trigger-
ing by voice or other signals on the
channel.

fig. 5. Circuit for simple discriminator ampli-
fier, needed when receiver audio emphasis
makes decoder response unreliable. Transistor
Q2 is 2N3568, 2N2222, 2N4400 or similar.

other considerations

For best performance of a selective-
call system the following factors must be
considered. Poor frequency response in
the audio sections of transmitters and
receivers have been found to cause severe
imbalance between the levels of the low
and high tones in Touch-Tone systems. In
some instances this difference could be
great enough to create unreliable perfor-
mance. If a stubborn case of no workee
occurs, check out the audio response of
the offending transmitter and receiver. A
simple discriminator amplifier is shown in
fig. 5 for those readers who would like to
recover unprocessed audio from their
receiver to operate the decoder without
butchering the existing audio circuits.

For best results when transmitting
Touch-Tone selective-call signals, acous-
tical coupling of the Touch-Tone audio
into the live mike should be avoided, and
the transmitter microphone should be
disabled while transmitting the tones.
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DELUXE HEADPHONE

Originally $5.95| Here's a quality headphone
for receiver monitoring, code practice, and
many experimental uses ot a hard-to-beat
low price of only $2.99. An excellent choice
for mobile Ham or CB use where a single
phone is mandatory. Headphone features
comfortoble vinyl-covered headband with
foam rubber temple-cushion and a plastic
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earcushion. Impedance, 1000 ohms. Comes
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now to — Dept. SK, Allied Electronics, 1355
Sleepy Hollow Rd., Elgin, IIl. 60120,
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december 1974 ¥ 41



how to convert
your vivm to an

IC voltmeter

Simple solid-state
vitvm conversion
uses LM310H
voltage-follower IC,
costs less

than five dollars

The vacuum-tube voltmeter is probably
the most common piece of test equip-
ment used by amateurs. This article de-
scribes how to convert your vtvm into a
battery-operated IC voltmeter (ICvm) at a
total cost of about $4.00. Input impe-
dance of the ICvm is identical to your
original vtvm, and accuracy on the dc and
resistance scales is identical. On the ac
scales there may be a slight error at the low-
er ranges, although | have not verified this.

the circuit

Fig. 1 is a complete schematic of the
ICvm. While designed around the popular
Heathkit IM-11 vtvm, the circuitry is
applicable to virtually all vacuum-tube
voltmeters. Components in fig. 1 with
three-digit call outs (i.e., CR100) are new,
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Mike Kaufman, K6VCI, 3733 Meadville Drive, Sherman Oaks, California 91403

or are new applications for parts used in
the original IM-11 vtvm (R133 for
example, was R33 in the original circuit).
The only new parts required are C100,
CR100-CR103, S100, U100 and two
9-volt batteries (B100 and B101).

Begin the conversion by removing the
pilot lamp, the ac line cord, the power
supply transformer, capacitor and diode,
the ac balance pot, the ac balance resis-
tors, both vacuum tubes, tube bias com-
ponents and all zero adjust components
except the zero adjust pot itself. If you
are modifying a Heathkit IM-11, the
components to be removed are C1, Rb,
R10-R16, V1,V2, R24, C5, C6, R32-R35.
Components R33, C5 and C6 will be used
in the 1ICvm as will the circuit board and
all the components remaining on it.

It is necessary to install a dpst toggle
switch (S100) to operate as the new
on-off switch. The vtvm switch wafer
cannot be used as it has only a single
pole. The new toggle switch (S100) may
be installed on the front panel of the
cabinet. Next, mount the two 9-volt
transistor-radio batteries (B100 and
B101). These batteries may be inserted
into a battery holder, or they may simply
be tied, with lacing cord, to the metal
bracket holding the 1.5-volt battery. The
9-volt batteries may be connected to
S100 at this time. Incidentally, rather
than buy connectors for B100 and B101,
make your own by removing the tops
from two old 9-volt transistor-radio
batteries and soldering a length of wire to
each terminal.



fig. 1. Basic IC voltmeter circuit may be easily adapted to any commercial vtvm although circuit
shown here is the popular Heathkit iM-11. In this circuit two semiconductor diodes, CR100 and
CR101, replace the original 6ALS detector (see fig. 2). An LM310H high-impedance, unity-gain
voltage follower, U100, replaces the original 12AU7 (see fig. 3).

Diodes CR100 and CR101 are solid-
state replacements for the two diodes in
the original vacuum-tube detector, V1, a
6AL5 (see fig. 2). Use the V1 tube socket
to make the diode connections. Connect
the cathode of CR100 to V1, pin 5, and
the anode to V1, pin 2. Connect the
cathode of CR101 to V1, pin 1 or pin 2,
and the anode of CR101 to V1, pin 7.

Next wire in U100, the LM310H high
input impedance (1010 ohms}, unity-gain
voltage follower.” This same IC may be
used in virtually any vtvm (see fig. 3).

*The LM310H is available for $1.45 postpaid
from International Electronics Limited, Post
Office Box 1708, Monterey, California 93940 .

The LM310H may be wired into the
remaining tube socket, but remember to
break all printed-circuit connections go-
ing to the socket. Wiring is not especially
critical.

Capacitors C105 and C106 act to bypass
the battery power supply and should be
connected right at U100. Diodes CR102
and CR103 provide over-voltage protec-
tion in the event a large voltage is probed
while the ICvm is switched to a low-
voltage range. Regardless of how large a
voltage is probed, CR102 and CR103 will
limit the voltage at pin 3 of U100 to +8
volts dc. Resistor R133 limits current into
CR102 and CR103, and contributes to
the protective circuitry.
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Capacitor C100 is used to ensure that
there is no ac at the input of U100.
Although the value of C100 is not criti-
cal, increasing its value beyond .001 uF
will introduce a noticeable time lag into
your measurements. Resistor R101 is the
original zero adjust pot.

Connect the range and function
switches to the new circuitry, remember-
ing to ground pin 7 of the second deck of
the function switch. Your wiring should
now be complete as shown in fig. 1.
Install the batteries and the LM310H, and
you are ready for calibration.

calibration

First ensure that the mechanical zero
position of the meter pointer is correct.
Then turn the ICvm on and adjust the
zero adjust for either dc- or dc+ zero
reading with no probe input. There
should be no appreciable change in the
zero level when going from dc- to dc+.
Next probe a known dc voltage and
adjust the dc cal control to obtain the
proper meter indication. Now put the
function switch in the ohms position and

.02

TO RANGE

SWITCH TO AC
BALANCE
CONTROL

TO FUNCTION
0 ORIGINAL SWITCH
o2
TO MANGE
SWITCH
cmor
22m TO FUNCTION
SwITCH
cRIOO
ING24T

© roorien

fig. 2. Conversion of the original vacuum-tube
detectar is simple and requires two diodes.
Original ac balance control is not required in
the solid-state version. Same circuit may be
used with older instruments using 6H6 detec-
tors as well.
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fig. 3. Solid-state replacement for the
12AU7 cathode follower uses a high-
impedance, unity gain voltage-follower IC,
the LM310H. The same circuit may be used
to convert other dual-triode vtvm circuits.

set the ohms adfust control so that
infinite resistance (probe open-circuited)
registers full scale on the meter. Finally,
put the function switch in the ac position
and carefully adjust ac cal so that a
known ac input (usually 117 Vac) regis-
ters properly on the meter. Unfortunate-
ly, it is rather difficult to obtain an
accurate ac source voltage — nowadays
the ac line is usually closer to 100 Vac
thanitis to 117 Vac.

The ICvm shown in fig. 1 has been in
use for seven months with the original set
of batteries. Since the LM310H draws
about 4 mA from each 9-valt battery, it is
well to remember to turn off the unit
when it’s not being used.
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CUSHCRAFT ANTENNAS
OFFER YOU BOTH

Don’t be misled by our prices . . .

they are based

on experience, large quantity buying of materials,
great engineering and éfficient office personnel.
We are happy hams trying to hold the line on
prices for you. So . ..
get the best for less!

FM 2 METER ANTENNAS

D-POWER PACK

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

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

pay more when you can

polar-

4-6-11 ELEMENT YAGIS

The standard of comparison in
VHF-UHF communications, now
cut for FM and vertical polariza-
tion. There are models covering
the 450 MHz, 220 MHz and 147
MHz bands. All are rated at 1000
watts with direct 52 ohm feed and
PL-259 connectors

IN STOCK WITH YOUR LOCAL DISTRIBUTOR

CORFORATION

621 HAYWARD ST., MANCHESTER, N.H. 03103

QUALITY & PRICE

7

More Details? CHECK—OFF Page 136
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vhfer's view of

Solar Cycle 20

A discussion of
Solar Cycle 20,
now on the wane,
and its effects
on long-distance

50-MHz propagation

As Solar Cycle 20 is finally, though
somewhat unevenly, drawing to a close, it
is appropriate to consider it and its
effects on F, propagation in the spec-
trum above 30 MHz (and more particu-
larly 6 meters). The following are the
results of personal observations and data
collection on both aspects.
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As far back as the peak of Solar Cycle
19 in 1957 | had casually noticed sun-
spots, but it was not until mid 1963 that
regular plots were made and records kept.
The whole period since has involved daily
plot-counts, weather and other factors
permitting, using a 3-inch reflecting tele-
scope {f/10) with a 60-power eyepiece to
produce a b5-inch diameter projected
image of the solar disk. Only when sky
conditions were deemed suitable would a
record be made, thus avoiding the inher-
ent inaccuracies of trying to observe the
sun through even moderate cirrus clouds,
etc. The only large lack of data was the per-
iod from June through September, 1971.

Fig. 1 shows the daily average sunspot
count by month. As some months may
have involved as many as 25 or more
plots and others as few as 10 or less, the
smoothed averages shown in fig. 2 are
more meaningful. These smoothed
averages are made by taking sunspot data
for six months before and after a given
month and then averaging it. The so-
called Wolf numbers from my data (made
by taking ten times the number of sun-
spot groups and adding to the spot count)
show substantially the same features as
those presented in figs. 1 and 2.

Unlike the official records made by
the Swiss, this data shows a rather later



SUNSPOTS

peak of Cycle 20 in 1970 vs the late
1968 or 1969 peak often cited elsewhere.
A peak daily count occurred on Novem-
ber 17, 1970, with some 67 spots plotted
in four groups. The Wolf-count peak for a
given day was on February 1, 1968, with
53 spots in ten groups (W = 1563). The
results of this plot are shown in fig. 3.
The later stages of Solar Cycle 19 in
1963 are very evident in the graphs. This
period was followed by a rather pro-
longed minimum running through 1964
and well into 1965. During these lean
years the sun was spotless for many days
at a time. A rebirth of activity was
dramatic in 1966. In fact, the spotless sun
of November, 3, 1966, was not dupli-

provide the necessary information. My
method of projection viewing and plot-
ting is the simplest and the most safe.
Photographic setups provide the most
accurate record but the cost factor there
can be limiting. Regardless of the method
you use, do not observe the sun directly
without adequate filtering devices. Both
visible and infrared, as well as ultraviolet
rays, must be reduced to safe levels to
prevent permanent eye damage ({(which
can occur quickly and painlessly).

vhf propagation

The ionospheric effects of a solar cycle
depend greatly on the location of the
observer. My interest in vhf propagation
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fig. 1. Raw daily average sunspot counts, 1963-1974.

cated until October 13, 1972. However,
during the past year the incidences of
zero counts have been becoming more
and more frequent.

Lacking more sophisticated equip-
ment, | was unable to view the other
associated solar events such as promi-
nences and flares.

For those readers who are interested in
conducting their own solar observations
just about any astronomy book will

came about in the early 1960s first in the
realm of TV-DXing and sporadic-E. |
became an amateur in late 1963, and the
results of 50-MHz E; observations made
during the period from 1964 to 1970
have appeared elsewhere.1,2

Much to my regret, suitable equipment
for monitoring 30- through 50-MHz spec-
trum was not available until the fall of
1967. Even since then equipment has
been on the simple side: a Radio Shack
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Patrolman, and, in 1970, an Allied
A-2586. Recently a Hallicrafters SX-62
has been revamped. Simple random-wire or
whip antenna systems have been the rule.

On 50-MHz a low-power a-m trans-
ceiver and a five-element Yagi at 20 feet
(6.1 meters) was used until the fall of
1968 when a higher power ssb rig was
acquired.

Detailed records of F, MUFs in the
30- to 50-MHz region were not kept
regularly until the fall of 1968. The late

28

with F, openings that would have other-
wise passed, undetected. These graphs
only include direct F, modes, and thus
do not consider backscatter or trans-
equatorial scatter (TE) propagation.
There was always a large difference in
MUF behavior in the United States and
Latin America, with little apparent
relationship to one another. For instance,
on many occasions South American sig-
nals were well above 45 MHz while in the
United States even 10 meters was dead.
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fig. 2. Smoothed sunspot counts, 1964-1973.

1969, early 1970 data has been cut due
to various receiver-related problems.
Actually, the term MUF (maximum use-
able frequency) in these cases should be
taken as MOF (maximum observed fre-
quency) as no method (e.g., backscatter
radar) was available to determine if the
band was ““open’” higher than the highest
“incoming signal frequency.

Figs. 4 and 5 show the number of
days each month that F, signals were
observed in the contiguous United States
and from Latin America at the indicated
frequencies. As most of the latter are
unidentified signals, there is a possibility
that Eg propagation was inadvertently
included at times. However, as will be
discussed in more detail later, E; often
played a big role in providing link-ups
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But, on other occasions the MUFs in the
United States almost seemed to be keep-
ing pace with those to Latin America.

In figs. 4 and 5 the F, “‘season’ has
been limited to September through April,
although occasionally during the summer
Latin American signals reached the
40-MHz region. Both seasonal and solar
epoch variations are easily found. For
U.S. MUFs the best months were
October-December; this in striking con-
trast to the Latin American peaks of
March and April. Year-to-year changes,
while not always smooth, show the de-
cline of Solar Cycle 20.

| should mention a word about the
seemingly arbitrary frequency divisions
used in figs. 4 and 5. The selection is
natural for the U.S. as FCC assignments



produce large groups at certain fre-
quencies (i.e., fire departments at 33
MHz; pagers and mobile phones at 35
MHz; and law enforcement at 37 and 39
MHz). The Latin American situation is
different as it is next to impossible to
obtain station assignment information.
Thus, no simple groupings are known
which could make a more meaningful
frequency division system than that used
in figs. 4 and 5.

six meters

Since 50-MHz DX is of considerable
interest to the vhf operator, it's worth-
while to take a more detailed look at
Solar Cycle 20's F, effects on six meters.
Table 1 gives a month-by-month sum-
mary of the number of days and minutes
total open on 50 MHz by various modes.
The mode determination is a rather
simple process of considering the distances,
peak antenna headings, fade rates, etc.

Fig. 6 shows the time of day of F, and
TE openings on 50 MHz for the month of
April summed over the period from 1967

table 1. Observed 50 MHz band openings.

number of days
(opening, total minutes)

F2 F2 bs TE

1967 April 1 (85)
September 1(55)
Qctober - 1(15)
1968 March 3 (80) - -
April 14 (635) 6 (530) 3 (40)
May 2 (30) - 1 (30)
September - - 3 (255)
October - 1(5) 1 (80)
1969 February 1(40) 1(30)
March 1(5) 3(410) -
April 11 (290) 6 (655) 4 (60)
September - - 1(90)
1970 February - - 3 (150)
March 3(45) 1 (139) -
April 9 (340) 6 (265) 3(200)
May 2 (40) - -
November - 1 (10}
1971 WMarch 1(20) 2(45)
1972 March 3(60) 4(170)
April 8 (220) 3(175)
September 1(10) 1(45)
1973 April 1(5) 1 (20)
September 1(15) 1(20)
October 1 (45) -
1974 March 2 (35)
September 1(15)

to 1973. The time to be on the air is
clearly in the afternoon. Almost without
exception, | suspect that all the trans-
equatorial scatter openings made it this
far north with the heip of an E; link. The
use of beacons by CE3QG and OA4C in
those years was a priceless asset.3 The
lack of TE since 1970 is believed to be
due, in large part, to the loss of activity
from these two stations.

Backscatter, although not plotted in
fig. 6, has much the same shape with
earlier onset and later fadeout points.
This is very consistent with the pattern of
F2 backscatter from the southeast,
followed by direct F2 from South
America proper, ending with backscatter
again from the South and Southwest.

The 50-MHz F2 paths to South
America’s more remote end, namely
Argentina, Uruguay and Chile, are very
likely the result of what are known as
F2-F2 paths, shown in fig. 7. These are
sometimes called trapezoidal paths due to
their shape, and they provide very strong
signals since an intermediate ground re-
flection with signal loss is eliminated. The
geomagnetic equator, with its attendant
“bulges’” of F2 ionization on each side, is
responsible for these tilted layers.

The geometry of the F2-F2 path is
likely a rather ticklish affair requiring
several different conditions to coincide.
For example, if the ionization on the
more northerly bulge of the path is not
correct, the path is disrupted. Too low a
tevel will cause the 50-MHz signal to
overshoot the second bulge to the south,
while the level which is too high may
cause undershooting. This may explain
the often observed oddity of six-meter
stations from Argentina and Uruguay ap-
pearing when all the stations in Ecuador
and Venezuela were at 44 to 46 MHz.

Sporadic-E, often seen as a friend in
linking up with an F2 or TE opening, can
just as easily ruin, by topside reflection,
what would otherwise be a good path as
shown in fig. 8. Since E; may be partially
transparent, the effect is very likely quite
variable.

Six-meter F2 backscatter can be either
single or double-hop in nature (perhaps
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giving rise to a total path length of 9000
miles or more). The best earth reflection
regions are over the oceans, or to the
south and southwest of my station. This
is ground backscatter and not direct
backscatter from the ionized regions per
se. Eg effects here are much the same as
with the other two modes already dis-
cussed.

The following is an expansion with
comments of the 50-MHz effects summar-
ized in table 1. Suitable references are
noted in the cases of major events.

1967 The month of April brought me my
first meeting of 50-MHz F2 DX. It was
more than five months before it was
heard again.

1968 With some openings in March, April
proved to be the best month of the Cycle,
helped along by vast amounts of early
season Eg, which also aided the first TE
openings noted here. E; also kept the F2
still alive well into May. The fall, though
providing plenty of Eg-to-TE links, did
not bring in the huge F2 openings that
were anticipated by many operators.

1969 A very strong magnetic disturbance
on February 2nd brought in backscatter
here and several other modes elsewhere.4
An Es-to-F2 link later in the month
provided some 40 minutes of the ZK1AA
beacon. March and April, in contrast to
the previous spring, brought in much
more backscatter than direct F2, The lack
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of F2 was probably due to the poor Eg
season.

1970 Good E; in February permitted TE
once again. Overall, April was better than
expected, with many instances of the
Cook Island beacon. However, the high-

fig. 3. Sunspot diagram for February, 1968.
Diagram shows 53 spots in 10 groups (Wolfe-
number = 153).

light of the year and the Cycle was on
March 8th where, in one 90-minute
period 50-MHz F2 backscatter was noted
in some 16 states as far north as lilinois,
with direct paths to Puerto Rico. This
was the largest magnetic storm of Cycle
20 and occurred during a time of year
when it would do the F2 layer the most

tig. 4. F2 MUFs for the United
States plotted here were deter-
mined by noting the highest
frequency incoming signal that
originated within the 48 con-
tiguous states. This meant the
skip for a given frequency was
down to 3000 km or less.
When theoretical considera-
tions are appiied, the trans-
continental MUF (e.g.,
W4-WE6) was considerably
higher than | could observe.
Using the ITS maps, the
4000 Km MUF (nominal maxi-
mum 1-hop F2) can be extra-
polated knowing how short
the skip is on 35 MHz, etc.

a7 777



good.5 The last incidence of TE here
occurred during November, in the midst
of an E; opening to Guatemala.

1971 50-MHz propagation might be best
described as a recession, with only very

northwest region, while second-hand
reports from the 10-meter nets raved
about the coast-to-coast 6-meter opening
in progress.

Also, being this far south geomagneti-
cally, no direct evidence of any of the

scarce F2 effects in March. many auroral events appeared. The
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fig. 5. Latin American F2 MUFs.

1972 A rather unexpected upturn in solar
activity in the spring provided the best
spring March-April F2 in two years.

1973 Openings on 50 MHz, though very
scarce, were amazing in that any occurred
at all with such low solar levels.

Close followers of six-meter DX have
probably noted by now a conspicuous
absence of details on January 1, 1968.6
While this location is very good for Latin
American F2 (though not as good as
Florida), when it comes to transcontinen-
tal F2 on 50 MHz it is just too close to
each coast to get any. On the date in
guestion 46-MHz was in from the Pacific

G

F2

BAND OPENINGS
S

o

closest incident was June 5, 1967, when
a magnetic storm created extremely
fluttery E (apparently) to Florida and
perhaps either double-hop E; or single-
hop F2 to Puerto Rico. With so much Eg
in June it is impossible to be sure of the
modes without ionosonde evidence at
hand. The prior week (May 25th} pro-
duced what were likely 43-MHz Latin
American F2 signals while Florida had
both visual and radio aurora.”.8

Along other lines, solar activity intro-
duced vhf noise bursts to me in July,
1967. Although the event observed was
nothing extraordinary, having the
50-MHz background noise rise by 40 or

TE
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fig. 6. Graph showing 50-MHz F2 and TE openings during the month of April, 1967-1973.
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50 dB for the first time was a memorable
occurrence. During the ensuing years,
while monitoring 30-50 MHz, numerous
solar noise bursts have been logged inci-
dental to MUF observations. A particular
incident in April, 1973, when a solar
noise burst was noted simultaneously
with an increase in an F2 backscatter
signal level, was vivid evidence of the
association of flares, noise bursts and
extra solar ionizing energy.

To step out of vhf for a moment,
another equally dramatic trait of high
solar fevels is the high-frequency blackout
(caused by extra D-layer ionization and
consequent increase in collisions and
absorption) when you are positive that
your receiver has stopped working. Many
of these blackouts were stumbied upon
while attempting to get a WWV propaga-
tion forecast and the vhf E; and F2
openings went along virtually unaffected.

future

While Solar Cycle 20 has not yet
completely withered away, there is little
doubt that it will be quite some time
before the F2 effects on 50 MHz become
as common as they were in 1968. How-
ever, devoted 50-MHz DXers might still
be able to catch a few of the freak
openings still left in the Cycle. For a
better chance at catching the openings,
the following suggestions are offered:

1. If you don’t already have a receiver
that will tune 30 to 50 MHz, by all means
get one that does. While an SP-600 or one
of its relatives is best, you can get by with
a lot less.

2. Become familiar with the DX signals
that frequent your area on the band. This
can be helpful in looking for the more
common E, openings that might affect 6
meters.? When the conditions appear

fig. 7. Propagation over an F2-F2 path from
Texas to Argentina (not to scate).
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favorable, don‘t just listen, call CQ. You
may end up with a hoarse voice and not
get a reply, but at least you tried. For
those fortunate enough to have beacons,
it will be a lot easier.

3. Obtain copies of the Telecommunica-
tions Research and Engineering Report

fig. 8. Sporadic-E shielding of a 50-MHz F2
path (not to scale).

13. This has ionospheric predictions for
F2 median MUF (both at zero and
4000-km ranges) as well as normal E at
various solar cycle levels {with interpola-
tion methods) in the form of world maps
at two-hour intervals for each month of
the year.” While not all that useful in
predicting the 50-MHz openings, they
have supplanted the monthly bulletins
that ITS (formerly CRPL) used to publish
and are valuable in determining in which
directions from your location the MUF is
peaking at a given time of day, season,
etc. The F2-F2 path can be inferred from
the maps, but its MUF will be somewhat
greater than the 4000-km MUF given on
the maps for each “bulge’” near the
equator.

4. |f you have high-frequency capabilities,
do all you can with contacts in regions
where 50 MHz might be likely to stir
their interest in at least listening on that
band, if not actually setting up a station.
Innumerable openings have been lost due
to lack of 50-MHz activity in Venezuela
and other parts of northern South
America — openings where all sorts of
high-frequency harmonics were pouring

*Four volumes are available. Volume 1 is the
instruction manual {$.30), while Volumes 2, 3
and 4 are for smoothed sunspot levels of 10,
110 and 160, respectively ($3.00 each). Order
from the Superintendent, U.S. Government
Printing Office, Washington, DC 20402.



through on or near 50 MHz. In addition,
the use of beacons on 50 MHz should be
encouraged in these DX spots.

The foregoing and suggestions else-
wherel© are a valid formula for getting
into shape for the next solar cycle peak —
you have plenty of time as it will not
likely occur until the latter part of this
decade. |I'm afraid that a lot of plans for
Solar Cycle 20 got going too late to be of
much benefit, particularly the set-up of
some 50-MHz beacons.

conclusion

| hope that this article will serve as a
stimulus to others to undertake similar
observations and recording of their data.
This is only one of the ways amateurs can
justify the portions of the spectrum we
occupy — by contributing to the basic
understanding of vhf propagation.

Over the years | have been indebted to
several fellow amateurs for their encour-
agement and advicee Bob Cooper,
WEKHT, deserves special acknowledge-
ment for getting me to keep more
accurate notes on the F2 DX conditions
in the 30-50-MHz region. | wish that |
had started earlier in the Cycle.
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improving
the performance
of low-frequency

vertical antennas

Three basic ideas
for improving
the efficiency

of your

antenna system

This article discusses certain ideas and
methods that improve the efficiency of
vertical antennas. If these methods are
followed the resulting antenna will per-
form as it should, approaching textbook
levels of efficiency.

The first idea to consider is that
radiation from the antenna is a natural
phenomenon. It is created by the chang-
ing current, either ac or pulsating dc, that
is flowing in an electronic circuit. It's that
simple. As a matter of interest, all elec-
tronic circuits radiate to some degree but
the amount of radiated energy is so small

54 december 1974

Raymond H. Griese, K6FD, 405 Giannini Drive, Santa Clara, California 95051

it is ignored. An antenna is a special
type of electronic circuit that maximizes
radiation.

The second idea is the counterpart of
the first: radiation can be suppressed only
by mirror-image currents. This is the
principle that is used in 300-ohm TV
ribbon line to prevent radiation. Each
conductor carries a current equal to the
other in amplitude and frequency but
180° out of phase. The radiation from
each conductor cancels that from the
other, or very nearly so, thus fer practical
uses the line is considered non-radiating.

Considering the first and second ideas
leads to the conclusion that antennas
should not be built like a two-wire
transmission line; they should be arranged
so that there is no suppression of radia-
tion by mirror-image currents. Fortunate-
ly there are two basic methods available
to accomplish this goal. One is to spread
the two conductors apart so that the
radiated field from one conductor will
not completely cancel that of the other.
Examples of this type of antenna are
loops, quads and some types of rhombics.

The other method is to use a single
conductor in which current is maximized
by tuning it to resonance at the operating
frequency. This is possible because the
current in the conductor is reflected from



the open end. The reflected current is in
phase with the original current and its
radiation adds to that of the original cur-
rent. The familiar wire antennas — long-
wires, Zepps, Windoms and so on — use
this technique and differ only in method
of feed. It will be assumed that you are
familiar with loops and single wires: so
they will not be discussed further. The
grounded vertical version of the wire
antenna will be discussed, however, in
terms of its equivalent electrical circuit.

The antenna, shown in the form of its
equivalent electrical circuit in fig. 1 con-
sists of a power source, a two-wire line
and a resistive load which represents the
radiation and loss resistances of the an-
tenna. Fig. 2 shows another form of the
antenna circuit. Here, however, it must be
remembered that the antenna is self-
resonant at the operating frequency and
presents a 73-ohm load (or thereabouts)
to the tine. Although diagrams such as
these are helpful in understanding an-
tenna operation, the circuit of fig. 3 is
even more helpful.

In fig. 3 the antenna is considered to
be two quarter-wavelength antennas in
series, the actual case. The connection
between the ends of the antenna is
fictitious, but this is actuatly the type of
load the power source sees. At dc it will
be an open circuit, but at radio frequen-
cies it acts just exactly as if it were a

73-0HM
POWER S RESISTIVE
SOURCE LOAD
73-OHM LINE
fig. 1. Equivalent electrical circuit of the
antenna.

closed circuit. The standing wave of
current in each quarter-wavelength an-
tenna is responsible for this effect.

This circuit satisfies the dual require-
ments for the line and the antenna. The
current into each quarter-wavelength an-
tenna is 180° out of phase with the other,
but one antenna is physically reversed

180°. This makes the two antenna cur-
rents in phase, maximizing radiation. Line
currents, however, are 180° out of phase,
minimizing radiation. This antenna is
usually referred to as a half-wavelength,
center-fed doubiet or dipole. It is really
two quarter-wavelength antennas oper-
ated in push-pull.

TRANS - % ANTENNA

MITTER {73 OHMS)

73-OHM LINE

fig. 2. Common form of the antenna circuit.

Suppose the two quarter-wavelength an-
tennas in push-pull are exchanged for one
quarter-wavelength antenna and a ground
connection. This circuit is usually drawn as
shown in fig. 4. Redrawn in the ac closed-
circuit form (fig. 5) it looks exactly like
fig. 3 except for the value of the ground
resistance. The ground resistance will be
from about 2 to 200 ohms, depending on
the physical arrangement of the ground
system. A 2-ohm ground resistance is
typical of a broadcast station ground
system composed of 120 radials; a 200-
ohm ground is a typical value for a
ground rod in sandy soil.

Applying series circuit power calcula-
tions to the antenna-ground circuit brings
out some very useful and interesting
information. Power delivered to the
antenna-ground circuit divides propor-
tionally according to the value of the
resistances. With a 36.5-ohm quarter-
wavelength antenna, a 2-ohm ground
absorbs 5% of the power, a 36.5 resis-
tance absorbs 50% and a 200-ohm resis-
tance will absorb 85% of the power. This
indicates that there are only two ways to
improve efficiency. The first is to reduce
the ground resistance to as low a value as
possible. The second is to raise the
antenna resistance to its highest possible
value. Surprising as it may seem, this
simple solution is a true engineering
solution to the problem of achieving
efficiency in grounded vertical antennas.
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Reducing the ground resistance by
using multiple ground rods is poor prac-
tice. Current distribution beneath the
quarter-wavelength vertical is such that
ground rods do not intercept much of it.
Ground wires are much better, either on
top of the ground or immediately beiow
the surface, and should be roughly a
quarter-wavelength long. One radial is
roughly 40 ohms; two radials, 180° apart,

T™WO % ANTENNAS
{36.5 OHMS EACH)
l
73-0HM LINE %

fig. 3. Ac equivalent of the antenna circuit.

TRANS-
MITTER

are about 20 ohms; four radials get down
to about 15 ohms. This is about the
practical limit for amateur antennas —
more radials are usually not worth the
effort. It would, for example, take 116
more to get down to 2 ohms. Four radials
should allow the antenna to operate at
70% efficiency — just 1.5 dB below
maximum.

The radials don’t have to be on or in
the ground, they can be elevated above
ground as well. This leads to the type of
antenna known as the ground plane. One
quarter-wavelength radial (antenna) ex-
hibits a resistance of 36 ohms. If there
was no interaction, two would be 18
ohms and four would be 9 ohms. How-
ever, the currents are 180° out of phase
and the radiation is low, so the resistance
is lower than you would suspect. | have
not been able to determine the effective
resistance of the ground plane itself, but
suspect it is lower than 9 chms.

Excellent results can be obtained with
two or more radials on the ground-plane
antenna. However, in emergencies only
one radial will work. The advantage of
the ground plane is that it can be elevated
above ground, out of the vicinity of all
neighborhood ““hardware.”

antenna resistance

Increasing the antenna resistance with
respect to the ground system is also a
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good technique for improving antenna
efficiency. For example, the feedpoint
resistance of half-wavelength verticals
runs from 500 to 3000 ohms — 500 ohms
for towers that are wide compared to
height and 3000 ohms for a very thin
wire such as you might use for a baloon-
supported antenna. A TV pipe mast,
when used for an antenna, exhibits about
1000 ohms resistance. Considering this
antenna on the basis of the third idea, it
can be seen that any type of ground
system will work well, including that
200-ohm ground rod! The major diffi-
culty with the half-wavelength antenna is
that it is twice as high as the quarter-
wavelength antenna and the 1000 ohms
or so input resistance is harder to match
to a 50-ohm transmission line. This is
especially true if you are running high
power.

Remember that it isn't mandatory to
operate at the quarter- or half-wavelength
points. The advantage is that these an-
tennas are self-resonant and easier to
match. Antennas that are not self-
resonant can be resonated by the addition
of tuning coils and capacitors which
usually makes matching more difficult.
Short antennas can be loaded with coils
part way up the antenna, the tops can be
folded over, and so on. All of these
techniques are designed to raise the radia-
tion resistance of the antenna so it will
accept a higher percentage of the power
delivered to the antenna-ground circuit.

TRANS- @ jb——J 3 ANTENNA
MITTER ' (36.5 OHMS)
50-0HM LINE

fig. 4. Common schematic for a vertical antenna.

Radials, too, can be loaded or tuned if
space does not allow the use of radials a
quarter-wavelength long. Radials can also
be folded or bent quite severely without
materially decreasing their effectiveness.
Loading and folding are usually used on
1.8 and 3.6 MHz where full-size verticals



become physically large and difficult to
erect on the normal city lot or apartment
house roof. Many such arrangments are
described in the textbooks that cover
low-frequency radio engineering, and
many of the old books from the spark era
have a wealth of ideas for operating
antennas on frequencies very much lower
than the quarter-wavelength resonant fre-
quency.

X =
2 ANTEMNA
(36,5 OHM)

TRANS - .’\., — = —
MITTER L 2 |
50-0HM LINE |
| .
2 = 200 OHM

GROUND RESISTANCE

fig. 5. Ac equivalent of the vertical antenna
circuit.

summary

To sum up the discussion for improv-
ing medium- and high-frequency vertical
antennas, the following ideas should be
thoroughly understood and put into
practice:

1. Ac current flowing in a conductor
radiates energy. This is a natural attribute
and requires no special expertise.

2. Radiation can be suppressed only by
mirror-image currents flowing in nearby
conductors or structures. Hence, the an-
tenna should be erected away from or
above these obstructions if possible.

3. The antenna and ground resistances
should be arranged to maximize antenna
resistance and minimize ground resis-
tance.

These ideas and rules are not new.
They are sound engineering principles
that have been in existence since radio
first came into use. However, they seem
to have been neglected in most recent
antenna articles. There is an infinite
variety of ways vertical antennas can be
built, and if the construction meets the
requirements embodied in these three
basic rules, you can be assured the an-
tenna will work properly.

ham radio
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NEW' Hours
s Location
at ERICKSON ...

SRC-146A SPECIAL witH
® Charger
® “Stubby’ antenna
® [ eather case
® Ni-Cads
® 94/94, 34/94 and one
channel of your choice
$369 List
—50 Package Discount
$319 Prepaid — Cashier's
Check or M.O.

SYNTHESIZED!
Inoue’s

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

® All modular construction

® Super hot MOSFET/helical coil .4UV receiver

® AVAILABLE NOW! ... only $489.00

tempo TALK POWER!

POWER AMPS up to 135 W OUT
with 1 to 25 w drive

from mobile,

base or
Ml .=
Solid
State
7 Micro-
Models 8 = Strip
e S ) . I Circuit
[_unuu POWER (w0 /out) F.l~c( | REEdV'fO‘go;
| o | wirmow | s Cables supplied
o Wesow . All U. S. made
bt :‘:”:ﬂ In stock, Shipped same
W/ 20w s w00 | day UPS ppd. for Cash-
_twirte 5% |jer's Check or M.O.
ERICKSON
COMMUNICATIONS

4135 Main Street (New Location)
Skokie, IL 60076 (312) 677-2161
Hours: 9-4:30 M-S;6:30-9M, Th, l_:)
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pi-network design aid

Dear HR:

My article on pi networks in the May,
1974, issue of hamn radio (page 62) has
caused some confusion because of an
honest {but neglectful) error in the
example using eq. 1 for tube plate-load
resistance. When the values given are
plugged into the equation, the answer is
5000 ohms, not the 1800 ohms indicated.
Since the table for the B&W B50A coil is
for R_ = 1800 ohms, the values should
have been Eg = 1900 volts and Ig =
0.625 A, which works out to 998 watts
input for a plate-load resistance of 1810

30.0
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g 70
£ 60
/—‘
5.0 ==
——-‘
40 —1
3.0
/——
="
2.0
4.5k 5.0k 5.5k 6.0k
PLATE LOAD (OHMS)
fig. 1. Curves of inductance vs plate load

impedance for pi networks extrapolated to
include values for high-power tubes.
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comments

ohms. These values would be typical for,
say, a pair of 813 or similar tubes.
However, the newer tubes designed for
linear amplifier service use plate voltages
on the order of 3000 to 4000 volts.

The principles in the article are still
valid, however. If the curves of induc-
tance vs plate-load impedance are extra-
polated to include the higher values (see
fig. 1) it is clear that something must be
done to the popular B&W 850A cail to
obtain optimum inductance (assuming a
nominal Q of 12).

tnductance for plate-load resistance, R = 5000
ohms

band L(uH) B&W 850A (uH)
3.5 20.0 13.50

7.0 10.0 6.50

14 5.0 1.75

21 3.3 1.00

28 2.5 0.80

The inductance values shown for the
B&W 850A coil are those published in
their data sheet. | have no axe to grind
with B&W or their product, because the
B&W 850A coil is well made and a pretty
good bargain, even at today’s prices.
However, as | stated in the article, it is a
design compromise, and to obtain opti-
mum performance the coil must be modi-
fied to obtain the inductances shown.

Alf Wilson, WENIF
Encinitas, California

memory keyer

Dear HR:

The electronic keyer with random-
access memory described in the October,
1973, issue has generated considerable
interest in this area. However, some
operators have come to the conclusion
that, “The (expletive deleted) thing
doesn’t work right.” The first dot of a
character following a character ending in
a dash came out as a dash. Since the



keyer circuit is patterned essentially after
the Micro-TO keyer, the problem isn't
too difficult to solve — the toggle of the
second J-K flip-flop should be connected
to the Q output (pin 9) of the 7473, not
the Q output (pin 8) as shown in the
schematic. (The Q output also goes to the
7402 NOR gate B.) With this simple
change the keyer works perfectly.

The modification is easily made if the
PC board is used. Simply bend pin 8 of
the 7473 away from the IC so it will not
short to the socket, and short pins 8 and
9 on the PC board.

Howard M. Berlin, K3NEZ
Edgewood Arsenal, Maryland

kilowatt linear
modifications

Dear HR:

Regarding my five-band kilowatt linear
amplifier which appeared in the January,
1974, issue of ham radio, following are
two modifications which will improve its
operation. The first, suggested by W10R,
provides monitoring of both plate and
screen currents. By removing the ground
from the plate meter and the positive
screen supply, and connecting the plate-
and screen-current meters as shown in fig.
2, both can be monitored.

The second modification provides
better plate and screen efficiency when
using the amplifier on CW. By adding a
second zener diode in series with the one
shown in the original circuit, the static
plate current may be reduced to near zero
for operation on CW. When this second
zener diode is shorted out, the idling
plate current returns to the proper level
for linear ssb operation. Note, however,
that the switch is at -300 volts with
respect to ground so it must be insulated
from its frame by at least that amount.

Some readers are apparently having
difficulty in determining the proper con-
nections for the zener diode. When using
a volt-ohmmeter on the ohms scale, the
polarity is sometimes reversed at the pin
jacks (plus or red jack is minus and vice
versa). This can only be checked with

PLATE

- + TO
™ 0 3000vO- PLATE
CURRENT ciRCUIT
SCREEN
(0
4
CURRENT|
] ask 33k TO
A @——AA—9— FILAMENT
>6x CIRCUIT
SCREEN
SuPPLY cw
5s8 Ki
_ 1A
o4
GRID METER Y A A

fig. 2. improved metering and bias circuit for
the five-band kilowatt linear., Zener diodes
should be 50-voit units (50 watts) for CW and
ssb operation.

another voltmeter or by checking a good
diode that you know is properly marked.
It's important to check zener diodes
before installation because some man-
ufacturers mark their product differently
from others, and some diodes which
appear on the surplus market are there
because they were improperly marked in
the first place.
John True, W40Q
Great Falls, Virginia

AFSK generator

Dear HR:

Having buiit and tested the AFSK
generator described in the December,
1973, issue, | found that the oscillator
was very sluggish in starting (delays up to
two minutes). Once started however, the
unit functions beautifully.

The problem appears to be in the
feedback loop of the oscillator, namely
the crystal and capacitor C1. The feed-
back gain (B) is dependent upon the ratio
of Cx/C1 where Cx is the capacitance of
the crystal. This circuit seemed to need a
little more feedback gain. Changing C1 to
510 pF cured the problem.

If the crystal is a type cut for parallel-
resonant circuits (as are most of the
military surplus crystals) the capacitance
is different than that of a crystal cut for a
series-resonant circuit, such as the circuit
used in the AFSK generator.

David L. Chute, WATNYL
Groton, Connecticut
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Heath HW-7
modifications

The Heath HW-7 QRP transceiver is a
fine example of a compact rig for port-
able or home use. However, there are
several minor modifications which will
add to the ease of operations. These
modifications are: an improved receiver
blanking system, an adjustable sidetone
volume level and the addition of a keyer.

The first modification is an improved
circuit for cutting off the receiver during

RELAY
DRIVER

o9 &

4IT-200

ANTENNA
CHANGE-OVER

TO KEY
fig. 1. Schematic diagram of the HW-7 receiver
blanking modification. The only two compo-
nents needed, a small-signal transistor and a
270k resistor, are shown in bold.
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fig. 2. Location of the keyer board. Keyer
controls are mounted on the rear panel. Note,
at center, diode CR2 is removed from board.
(Photo by WASKVE)

the keydown time. As is, a diode, CR2, is
used to ground the high-gain audio ampli-
fier's input during the key-down mode
(see fig. 1). However, the amplifier’s
input is grounded during the time of
key-down only, and not during key-up.
Thus, an annoying clicking sound is heard
as code is sent.

An improved method of blanking the
receiver during the transmit mode is to
actually short the audio amplifier's input
to ground during key-down and as long as
the transceiver is in the transmit mode.
The HW-7 has a time-delayed antenna
transfer relay to switch between transmit
and receive. By using the relay’s coil



signal to switch a transistor gate, the
receiver’s audio amplifier's audio input
will be grounded during the tota/ transmit
time.

The addition of a small signal tran-
sistor and a resistor is the only modifica-
tion needed. Fig. 1 shows the placement
of the transistor switch in the circuit
diagram. During the transmit mode, relay
coil K1 is energized by 12-volts. This
same voltage is used to turn on the added
transistor, thus shorting the receiver’s
input. Diode CR2 should be removed as it
is not needed.

sidetone volume

The sidetone amplitude is fixed in the
HW-7. The addition of a 500k variable
resistor in series with C45 (0.05 uF) will
allow the adjustment of the sidetone's
volume to a comfortable listening level. |
used a miniature Helipot potentiometer,
but the type is not critical. One lead of
C45 is lifted from the foil; the potentio-
meter is conpected in series with the
capacitor. The sidetone volume is then
easily adjusted by varying the added
series resistor,

The addition of a keyer will be a
welcome modification for the CW man.
Rather than give a full description of the
keyer design, the ptacement of the keyer
in the HW-7 will be described (the keyer |
used is a cmos version of the Accu-
Keyer).l There is plenty of room inside
the rig to allow for a great deal of
fiexibility. The keyer was placed in the
rear, right-hand corner as shown in fig. 2.
All of the keyer’s controls were brought
out to the rear panel since adjustments
are seldom needed. A three-conductor
phone jack replaces the phone jack origin-
ally used in the HW-7, This allows the use
of a paddle-type key to be used external-
ly. A tune pushbutton should also be
mounted on the rear panel to facilitate
tuning the rig. | recommend that a toggle
switch not be used for the tuning controi
as the switch might be left on accidentally.

F.E. Hinkle, WASKPG

1. James M. Garrett, WB4VVF, “The WBAVVF
Accu-Keyer,” QST, August, 1973, page 19.

sensitive rf probe

To detect the very low-level rf signals
you may find in receivers or low-level
transmitter stages, it's necessary to use a
rectifier that will respond to small signals
and yet give a respectable output. There
are two tricks that will help get this done.

One is to hand pick the signal diodes.
Most amateurs have the needed test
equipment on hand. All it takes is a

TEST
DIODE

VARIABLE
OC POWER
SUPPLY
(0-0.7 VOLTS)

fig. 3. Circuit for testing diodes for use in the vf
probe shown in fig. 4.

source of dc readily varied from zero to
0.7 volts, a voltmeter you can read
accurately in that range, a current-limit-
ing resistor and & microammeter. Hook
them up as shown in fig. 3. Take a
handful of diodes such as you get for just
about zero cost on surplus circuit boards
and test each for its forward-conduction
voltage. Select the germanium diodes with
the lowest forward-conduction voltage.

fig. 4. Sensitive rf probe uses selected german-
ium diodes in voitage-doubling circuit.

Then go back and rescreen that group for
the ones with the least reverse-conduction
current. Select two for use in the voltage-
doubler rectifier shown in fig. 4.

This circuit, with selected germanium
diodes, resulted in a change from zero to
a full volt deflection on my fet-vom when
used to pick up the output of a feeble rf
signal generator.

Carl Drumeller, W5JJ
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short circuits

L-network design

The radical sign in equation 7 on page
27 of the February, 1974, issue shouild
extend over the expression (X2 + R2) at
the end of the line. This also applies to
the formula for the constant k in the
practical example on page 28.

ssb transceiver

In the article on the 40-meter ssb
transmitter and receiver in the March,
1974, issue of ham radio the author used
the wrong nomenclature for the Collins
mechanical filter by calling it an FA21-
7102. The correct nomenclature for this
filter is F455FA21 (where F indicates a
mechanical filter, 455 indicates a
4556-kHz center frequency, FA is the case
style [FA is used in the S-line] and 21
indicates a nominal 6-dB bandwidth of
2.1 kHz). The “7102"” on the author’s
filter is simply a date code used by the
manufacturer.

lowpass filters

The construction data for the 40-
meter lowpass filter described in fig. 3 on
page 39 of the March, 1974, issue is in
error. L1 should be 15 turns number-16
on an Amidon T80-6 toroid (1.08 uH).
L2 is 13 turns number-16 on an Amidon
T80-6 core (0.76 uH). Insertion loss is
approximately 0.14 dB.

two-meter transverter

In the final amplifier schematic (fig. b)
for the two-meter transverter on page 12
of the February, 1974, issue of ham radio
the symbol for the CTC byistor, BY1, is
incorrect — the arrowhead should be at
terminal S, the tail of the arrow at
terminal 1. Also, there should be a 68-
ohm, 12-watt resistor in series with the
line from terminal | of BY1 to the junc-
tion of the 0.1-uF capacitor and L104.

Yaesu sideband switching

A serious flaw appeared in the article
on Yaesu sideband switching which
appeared in the ham notebook column on
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page 57 of the December, 1973, issue.
When the conversion is made as de-
scribed, the USB and LSB are both on the
same frequency on transmit and receive
as claimed, but the tune and CW modes
are shifted 3 kHz on receive but not
changed on transmit, and the a-m mode is
not changed on either transmit or receive!
The problem is that pin 2 of MJ5 must be
at ground potential to obtain the desired
frequency shift — it is not in all cases
with W2MUU's modification.
Fortunately, the solution is quite
simple: simply add two silicon diodes as
indicated in the schematic below.

CRI ﬁ AM/CW
11
Dzsoo 2k A
CR2 S8
M6 H
The two diodes in this circuit operate
as an OR gate so that whenever the
emitter of Q6 (a-m/CW oscillator}) or
Q3 (USB oscillator) is grounded for

operation, it also grounds the frequency-
shift circuit.

cosmos electronic keyer

In the cosmos IC electronic keyer
which was featured on page 6 of the
June, 1974, issue, the circuit occasionally
hangs up when first switched on. This can
be corrected by removing pin 4 of UGA
from ground and connecting it to pin 10
of U4B. Thus, when power is turned on,
if the dot and dash generators both come
on in the on state, the dash generator can
now directly reset the dot generator,
resulting in the emission of a single dash.
After that the spurious state is perma-
nently suppressed.

A second problem, where hang-up is
induced by rapid deflection of the keyer
paddle, is also eliminated by this modifi-
cation. This problem is caused by the
difference in propagation delays in the
circuitry of the dot and dash generators
(the delays in the dash generator are
greater because the signal must travel
through more gates). This problem is
especially evident when going rapidly
from dash to dot.



The Eitels comment on our 7ZiZs/z

s )

William Eitel—WA7LRU/WBUF/WBAY
Laneil Eitel—WA7LUN/WB6MRW

Whatever your Amateur in-
terests are on the HF bands,
the TRITON will give you new
operating convenience and
pleasure. Fully solid state with
the latest semi-conductor tech-
nology. Instant band change,
high articulation SSB and a host
of new and exciting features.
Write for details.

LR

More Details? CHECK—OFF Page 136
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Laneil Eiel /[

rville, Tenn 178632
Dear Al:

1 have been using a Triton 11 for
comment on some of ita features.
HF bands is in high speed CW.
ment available to serious COW operato
meot my requirements. 1 had the oppe try a Tr
SAROC Convention in Las Vegas last January and | was indeed amazed
its performan n both S85B and CW. The Triton h break-i
performance than any separsate recelver transmitter tion 1 have
used and see high speed
roundtable, the first 1 usually
break me. The CW £ilt
necessary for practica operation. tuning allows accurate
zero beat with the sta I wish to work. 1 am talking about a
transceiver and not a receiver transmitter combination.

t from the stat
are excellent

tivit

The XYL WATLUN-WBGMEW is also a LW operator and she u
at our summer location. She has dec to trade her
equipment for a Triton II. 1 am alsc sidering rep
station exciter with a Triton. This will free my receiv
other purposes. 1 have used my receive
receiving antenna provision in the Trit
very practical method of using a separate
frequencies.

! would rocomsend the Triton to anyone interested in MODERN O operaticn.

TRITON | 100 watts input
TRITON Il 200 watts input

$579.00
669.00

TEN-TEC IxC.

SEVIERVILLE, TENNESSEE 37862
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portable
general-coverage
receiver

Barlow Wadley's new XCR-30 receiver
is the first moderately-priced (around
$260.00) all solid-state portable to fea-
ture direct frequency readout. Using a
multiple heterodyne circuit (interpolation
and crystal oscillators), the XCR-30 is a
high sensitivity receiver designed to pro-
vide precision no-gap tuning from 500
kHz to 30 MHz. A 1-MHz crystal — in
conjunction with the famous Wadley
Loop circuit found in expensive ($2500
plus) Racal receivers — stabilizes the re-
ceived frequency and eliminates drift.
The tuned frequency is displayed mechan-
ically as a composite function of two
dials; the whole number (in MHz) is
shown on one dial drum, and the decimal
portion (in kHz) is shown on the second.
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Reception modes include a-m, CW and
switchable single sideband.

The XCR-30 is metal-cased with ex-
ternal padding, not the usual plastic, and
measures less than 300x200x100mm.
Access to internal parts is through
removal of the front or rear panel. The
receiver has a built-in loudspeaker, but
has facilities for headphones, external
speaker, and 9-12 volt dc power source.
In addition to the built-in, collapsible
whip, an external antenna can be
attached.

For more information on this exciting
new receiver from South Africa, write to
the American distributor, Gilfer Associ-
ates, Inc., Post Office Box 239, Park
Ridge, New Jersey 07656, or use check-
off on page 136.

hand-held
two-meter transceiver

A new portable solid-state two-meter
fm transceiver, designed to provide radio
amateurs with reliable commercial quality
performance at low cost, is now available
from the Clegg Division of International
Signal and Control Corporation. The
two-watt, 5-channel wunit features a
unique battery saver design that results in
less than 5-mA standby current drain
while the high reliability battery offers up
to 4 or 5 years of life under normal use.

The new HT-146 also features a
single-conversion receiver, a monolithic
crystal filter, and solid state T/R switch-
ing. Plug-in crystals make channel change
fast and easy. Jacks for external micro-
phone, speaker, and earphone are
included along with BNC antenna con-
nector and heliflex antenna. Accessories
available include a tone encoder/decoder,
microphone, leather case, earphone and
an automatic battery charger.

The HT-146 hand-held transceiver is
priced at $289.00. For additional
information, write to Technical Litera-
ture Department, Clegg Division, Inter-
national Signal and Control Corporation,
3050 Hempland Road, Lancaster,
Pennsylvania 17601, or use check-off
on page 136.

More Details? CHECK—OFF Page 136



Drake gear keeps getting better and better... i

NOW, OUR FINEST...
THE

Drake C-Line

NEW FEATURES:
e 1 kHz Dual Concentric Dial Readout ® Receiver and transmitter
lock together in transceive operation ® No side controls e Iridited
cadmium-plated chassis ® Compatible with all previous Drake lines

NEW R-4C FEATURES:
@ 8-pole crystal filter combined with
passband tuning, SSB filter supplied
» Provision for 15 additional accessory
500 kHz ranges
= ¢ Transistorized audio
R-4c Recelver » Optional high-performance
noise blanker
» AVC with 3 selectable time constants

» Optional 8 pole filters available for
CWw, AM, RTTY

The receiver hams have dreamed of .. .

=R nmmmw‘g
NEW T-4XC FEATURES:
© Plug-in relay
» More flexible VOC operation;
Including separate delay controls
for phone and CW
- » Crystal control from front panel for
T'4xc Traﬂsmﬂter amateur, Mars, commercial uses

» Provision for AFSK RTTY operation

T-axc F

The one worthy of the R-4C

a3

R. L. DRAKE COMPANY

540 Richard Street, Miamisburg, Ohio 45342 @ Phone (513) 866-2421 @ Telex 288-017

More Details? CHECK—OFF Page 136 december 1974 [} 65



GREGORY ELECTRONICS
The FM Used
Equipment People.

Send for New 1975 Catalog

MOTOROLA

T51G or T51GGV, 40-50 MHz.,

6 or 12 volt, 50 watts, vibrator 558
power supply, fully narrow

band, less accessories

T53GGD, 150-170 MHz., 6/12

volt, 50 watts, dynamotor power

supply, transmit narrow band, $28
receive wide band, less ovens

and accessories

TECHNICIAN SPECIAL

G.E. Voice Commander 3, 132-150 MHz or
150-174 MHz, 1 watt, all solid state, hand-
held portable. NOT IN WORKING CONDI-
TION, but complete, less batteries, with
bottom housing

Charger for above unit

Voice Commander service manual

Carrying case

R.C.A.

CMFT50, 25-54 MHz., 12 volt,

50 watts, transistorized power

supply, partially transistorized $118
receiver, fully narrow band with
accessories

CMCT30, 150-170 MHz., 12 volt,

30 watts, transistorized power

supply, fully narrow band, com- $98
plete with accessories

Now! Full line of
G.E./T.P.L. Solid State @
2-way radios.
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219 AL, 46, Saddle Brook, N. J. 07662
Phone: (201) 489-9000

GREGORY ELECTRONICS CORP.

KEYBOARD
ENCODER

* 53 Keys

* ASC Il Encoder

* For: Terminals
TV Typewriters
Calculators
RTTY Displays
CATV and more

More keys—more features and still the same
price. Our KBD-2 comes with “Line Feed”,
“Cancel” and ““Escape” functions for more
convenient teletype and computer operation.
Two user defined keys are connected to iso-
lated output lines on the connector to allow
use as “‘Here |s", or other such special func-
tions.

Keyswitches are full typewriter travel and
response type, arranged in a modified ANSI
layout. Full length spacebar with equalizer.
Keyswitches are mounted on a fiberglass cir-
cuit board. The encoder provides a standard
ASC Il output and includes a debouncer
circuit. ASC Il code includes shift and con-
trol functions with three user defined keys
available. Keytops are first quality double-
shot molded types for permanent good ap-
pearance. Gold plated contacts on key-
switches. NEW—no surplus parts. Typewriter
style—NOT a modified keypunch board.
KDB-2 Kit...ovrrrrrrreressssnssssanasssssssssnnanans: 939.95 ppd

Gl

More Details? CHECK—OFF Page 136

DEPT H
219 W. RHAPSODY
SAN ANTONIO, TX 78216




Is this the Atlas-180?

Well, not exactly. It's the SouthCom AN/URC-87(V)
Man-Pack Military Radio. The URC-87 is a com-
pletely solid state portable man-pack and vehicular
HF-SSB radio set for military, police, survey, and
point-to-point communications throughout the
world. It is today's and tomorrow's outstanding port-
able radio set.

So what does this have to do with the Atlas-1807

THE URC-87 and the Atlas-180 are what you might
call first cousins.’ Atlas Radio is licensed by South-
Com International, and thus has access to the
advanced state-of-the-art circuit designs by Les
Earnshaw, President of SouthCom. Les is widely
recognized as one of the foremost solid state radio
engineers in the world, and the URC-87 is an out-
standing example of his work,

The Atlas-180 uses the same basic cirvuitry as the
URC-87. There are some differences of course, such
as a tuneable VFO in place of the frequency syn-
thesizer, and we can't guarantee underwater opera-
tion. But the outstanding receiver and transmitter
performance is there, and accomplished with far
fewer components than any comparable equipment.
Together the URC-87 and the Atlas-180 enjoy a
reputation for performance and reliability that make
them truly superior transceivers, the envy of com-
petitors.

There are now over 1000 Atlas-180's on the air all
over the world. Their growing reputation for excel-
lent quality, receiver sensitivity, selectivity, and

transmitter punch, all ties back to the URC-87.
Immunity to overload and cross modulation from
strong adjacent channel stations is nothing short
of fantastic. Selectivity is provided by a new 8 pole
ladder designed super filter, with shape factor and
ultimate rejection superior to practically any other
receiver or transceiver! And the front end design
parmits full utilization of the filter's capabilities.

The one area where we have an edge over the URC-
87 is in transmit power, and that's because the
Atlas-180 doesn't have to operate on self contained
batteries. The 100 watts of output speaks out with
real authority!

Modular construction with plug in circuit boards
permits easy servicing, when required. However,
built to top commercial specs, this isn't very often.
But when service is needed, Atlas Radio backs
every set with a service policy second to none.
Your satisfaction is guaranteed.

73
Herb Johnson, W6QKI

Spason's Greetings from all the Gann at Atlas Radin.

4Re. ATLAS
\—‘ "' RADIO INC.

490 Via Del Norte Phone (714) 433-1983
Oceanside, California 92054

More Details? CHECK—-OFF Page 136

See your Atlas dealer for complete
details, or drop us a card and we'll
be pleased to mail you a brochure
and dealer list.
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How to win the fist fight...
with CW equipment from HAL.

The economical HAL 1550 keyer.
The easy-to-use 1550 keyer is your answer if
you're looking for an electronic keyer that lets
you send accurate CW effortlessly. Send

from 8 to 60 WPM with conventional, iambic,
and dot memory operation. Operates with dual
or single lever keys. The optional 1550/1D
automatically sends "“DE" followed by your
station call. For fast, accurate CW, order the
HAL 1550/1D or 1550 today.

Price: 1550/1D, $95; 1550, $75; ppd USA.
Air shipment, add $3.

Send perfect CW every time

with the MKB-1.

A complete Morse keyboard. Code speed
variable from 10-60 WPM with variable dot-to-
space ratio (weight). All solid-state, featuring
computer-grade components. Complete alpha-
numeric and punctuation keys, plus an optional

“'DE-call sign"' key factory programmed for you.

Includes built-in speaker/oscillator monitor.
Price: $290 Assembled, $199 Kit, ppd USA.
Without ID, $250 Assembled, $170 Kit.

Air shipment, $5.

ID-1A repeater identifier.
Commercial quality, low price.

The HAL ID-1A brings the radio amateur a
commercial-quality repeater identifier that
complies with FCC ID requirements. It has a
unique read-only-memory that you can easily
reprogram yourself. Capacity of the ROM is

39 dots, dashes and spaces. TTL IC's assure
immunity from noise and temperature. 1D inter-
vals available: 3, 6, 12 or 24 min. Specify call.

Price: $115, ppd USA. Air shipment, $3.

CW—and RTTY on one keyboard!
The HAL DKB-2010.

All solid-state. Type out CW at 8-60 WPM. Ad-
justable dot-to-space ratio (weight). Complete
alphanumeric keys, plus 11 punctuation marks.
Five standard two-character keys, 2 shift keys,
break-for-tuning key, 2 three-character function
keys, and a ""DE-call sign” key. We'll program
your call right into the DKB-2010. Plus com-
plete RTTY capabilities. Built-in three-character
buffer. Optional 64 or 128 key buffer also
available.

Price: $425 Assembled, $325 Kit, ppd USA.

64 key buffer $100, 128 key buffer $150.
Air shipment, $10.

r HAL Communications Corp. Enclosed is § for: (] DKB-2010 [ MKB-1 1550 1D-1A ]

Box 365, Urbana, Illinois 61801 Please specily [] Assembled Kit ] Options |
| Telephone: (217) 359-7373 Please send me more information on the following HAL products |
| (] DKB-2010 [ MKB-1 ] 1550/1550 ID [ 1D-1A I
| [ Complete HAL catalog |
] Name @@ Address I Call Sign '
| City/State/Zip —= == {
I_ Illinois residents add 5% sales tax :l
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Explore

the world of RTTY...

with sophisticated equipment from HAL.

The RVD-1002. The silent, reliable

RTTY video display unit from HAL.

The revolutionary HAL RVD-1002 RTTY video display
unit “prints" an RTTY signal from any TU at the four
standard data rates (60, 66, 75 and 100 WPM), using
a TV receiver with slight modification. Or it will directly
feed a TV monitor. Power consumption is low, thanks
to the RVD-1002's solid-stale construction. So turn on
to silent, trouble-free RTTY — with the RVD-1002.

Price: $575 ppd, USA. Air shipment $10,

RTTY—and CW on one keyboard!
The HAL DKB-2010.

All solid-state. Transmit at data rates of 60, 66, 75 or
100 WPM at the flick of a swilch. Complete alpha-
numeric keys, 15 punctuation marks, 3 carriage control
keys, 2 shift keys, break key, 2 character function
keys, a "DE-call sign" key, even a "Quick brown
fox..." test key.

The DKB-2010 is equally versatile in the CW mode,
wilh complete alphanumeric and punctuation keys,
speeds from 8-60 WPM, and a "DE-call sign" key.
The DKB-2010 includes a three-character buffer oper-
ational in either the RTTY or CW mode. Optional
64 or 128 key buffer also available.

Price: $425 Assembled, $325 Kit, ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment $10.

HAL Communications Corp Enclosed is $

Box 365, Urbana, lllinois 61801
Telephone: (217) 359-7373

[J] RVD-1002

Address

Please specify [] Assembled

[1 Complete HAL catalog

The silent RTTY keyboard —
that’s the HAL RKB-1.

The RKB-1 TTY keyboard is loaded with features to
make sending RTTY easy and fun. You get automatic
letter/number shift at all four speeds, typewriter
keyboard layout, and no clatter! The loop keying
transistor is isolated from other keyboard circuits —
wire it into any convenient point in your loc ). Plus
TTL logic, glass epoxy PC board, commercial grade
keyswitches and more.

Price: $250 Assembled, ppd USA. Air shipment $5.

Commercial quality on an amateur’s
budget — the HAL ST-6 TU

Every amateur who knows his RTTY respects the ST-6
terminal as being the best. Autostart operation, an
antispace feature and switch selection of 850 and
170 Hz shifts are standard. Circuitry is stale-of-the-art,
including DIP IC's on plug-in PC cards. Filters and
discriminators are designed for standard RTTY tones.
A 425 Hz shift discriminator is an option which allows
superior reception when copying commercial press
transmissions. Another option is the AK-1 audio fre-
quency shift keyer for input to an SSB transmitter,

The ST-6 and its options are available in assembled
or kit form. Cabinet not included in kit.

Price: ST-6 $310 Assembled, $147.50 Kit, ppd USA.
425 Hz Discriminator $40 Assembled, $29 Kit, ppd
USA. AK-1 AFSK $40 Assembled, $29 Kit, ppd USA
Air shipment: Assembled ST-6 with any or all options
$10, ST-6 Kit $4, 425 Hz Kit $1, AK-1 Kit $1.

for: [J RVYD-1002 (] RKB-1 ] DKB-2010 [] ST-6 I

[ Kit [ Options I

Please send me more information on the following HAL products '
[J RKB-1 [] DKB-2010 [] ST-6 I

Call Sign I

|

More Details? CHECK—OFF Page 136
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SUPER CW FILTER

The IMPROVED CWF-2BX offers
RAZOR SHARP SELECTIVITY with
its 80 Hz bandwidth and extremely
steep sided skirts Even the
weakest signal stands out

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

e Drastically reduces all back-
ground noise « No audible ringing
e No impedance matching e No
insertion loss « 8 pole active filter
design uses IC's « Bandwidth: B0
Hz, 110 Hz, 180 Hz (selectable) »
Skirt rejection: at least 60 db down
one octave from center frequency
for B0 Hz bandwidth « Center fre-
quency: 750 Hz « 9 volt transistor
battery not included

e 400 Hz or 1000 Hz center fre-
quency available add $3.00.
IMPROVED CWF-2BX, assem-
bled S : $22.95
CWF-2, PC board, includes 4
position selectivity switch $15.95
CWF-2, kit $13.95

Dealer Inquiries Invited |

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

A STACK FOR
CW MEN

4x31/4x23/16 inch i

CMOS ELECTRONIC KEYER

Feature for feature the
CMOS-440RS gives the most for
your money: e State of the ar
design uses digital CMOS ICs and
NES555 sidetone e Buill-in key with
adjustable contact travel » Sidetone
and speaker « Adjustable tone and
volume e Jack for external key « 4
position switch for TUNE, OFF,
ON, SIDETONE OFF « Two output
jacks: direct relay, grid block
keying « Uses 4 penlight cells (not
included) e Sell completing dots
and dashes e Jam proof spacing e
Instant start with keyed time base e
Perfect 3 to 1 dash to dot ratio = 6
1o 60 WPM e« Relay rated 250 VDC,
1% amp, 30 VA

CMOS-440RS, Deluxe $34.95

Write for FREE catalog and CW filter test
reports, Please include $150 per unit for
shipping and handling. Money back it not
satisfied One year  UNCONDITIONAL

guaraniee

Yiour
BANKAMERICARD |

wwdrvnmi hos

TONE BURST ENCODER

* New' Eleven
tones in one
encoder.

« LC oscillator.
Stable; no RC
circuits to

drift.
« No batteries
“m-‘ T needed.
an ENGingyy g e Full one year
warranty.

« Now, all the popular tone frequencies in
one encoder. Panel switch selects 1650,
1800, 1950, 2000, 2100, 2250, 2400,
2550, 2700, 2850, 3000 Haz.

+ High and low impedance outputs - works
with all transmitters. Level adjustment
provided.

* lp-second tone burst time also adjustable.
Continuous tone if needed.

* Free descriptive brochure on request.

e Order direct. Price $37.50 PPD USA (5%
tax Calif.)

PALOMAR

BOX 455, ESCONDIDO, CA 92025
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PORTA-PAK

E 50

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

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

Models in stock include: Regency HR6, HR2B,
BTL, BTH, MT25, MT15; Genave, all models;
Heathkit HW202; lcom 230; Midland; Standard.

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

SOMERS, WISCONSIN 53171

More Details? CHECK—OFF Page 136




LID STATE

M-PUNCH

FM-AM-CW-SSB MOBILE/BASE

2 METER
AMPLIFIERS

ium Power

Model Drive Output Price
RFL-301le 3W  40W § 99.95
RFL-401* 3W  60W 149.95
RFL-501*  3W 110W 199.95
; RFL-701* 10W  75W  99.95
B RFL-801* 10W 100W 149.95
RFL-901* 10W 150w 199.95
RFL-1101* 25W 150w  229.95
RFL-1201* 25w 200W  299.95
RFL-1301* 3w 200W  349.95
RFL-1401* 1W  75W 179.95

e 2%"HX4"Wx 4D

Dealer and Distributor * 2%"Hx4"Wx 7"D

Inquiries solicited “ 2BL"Hx 4"Wx 9D

All models will operate with
reduced output from as little as one watt drive.
Amplifiers are supplied pre-tuned for band portion in which they are to be used.
For S5B and CW use, delayed dropout is available — add "'SSB” to model number and $5.00 to price.
Comparable models for 6 and 10 meters
are also available.

IBRATROL

DIVISION OF - —

2204 Foster Avenue ® Wheeling, lllinois 60090 ® 312/392-6030
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Tune for top performance with

HEATH’S 4510 IS THE FIRST KIT-FORM SCOPE DESIGNED

FOR TODAY’S
HIGH SPEED CIRCUITS

For keeping your ham gear in tune,
you won't find a better scope than the
4510. It's an easy-to-operate, trig-
gered, dual-trace, DC to 15 MHz lab-
grade instrument. And its portability
and 1 mV input sensitivity make it an
ideal service and design tool.

The 4510 has the features you wished
your scope had every time you tackled
a modern digital or analog circuit.
Like the post-deflection accelerawed
CRT for a brighter trace and faster
writing speeds — no more “doubtful”
measurements because of poorly-vis-
ible traces.

Pulse analysis is no problem with the 4510. It
will typically trigger on signals up to 45 MHz
and is guaranteed to trigger up to 30 MHz. And
the digitally-controlled trigger circuits need no
stability control. Complete triggering controls
are provided with choice of AC or DC coupling,
triggering at any point on the vertical signal.
Choice of automatic or normal sweep uses any
one of 22 time bases from 0.2 sec/cm to 0.1
usec/cm. And when the X5 sweep control is
pulled out, sweep speed can be increased up to
100 nsec/cm.

Maximum input sensitivity is 1 mV/cm over the
entire vertical bandwidth. With a X10 probe and
the 4510, you can read low-level waveforms to
10 mV/cm, not the 50 or 100 mV/cm found on
other scopes.

To insure that the complete waveform is always
displayed, (a necessity with logic analysis)
Heath engineers have added internal delay lines
in the vertical amplifiers to insure start of the

The 4510 was designed for easy
access to all circuits and com-

ponents. boards.

All major circuitry is contained
on five easily removed circuit

norizontal sweep prior to the beginning of the
vertical signal. They allow display of at least
20 nanoseconds of the pretriggered waveform
— making pulse analysis a lot easier.

True X-Y operation is simple with the 4510.
Channel 1 is used for horizontal deflection and
Channel 2 for vertical deflection. Phase meas-
urements can be made using the standard ver-
tical inputs, not the horizontal input as other
scopes require.

Servicing the 4510 is remarkably easy. All ma-
jor circuitry is located on five circuit boards for
easy troubleshooting. Push-on connectors per-
mit fast removal of any board. Even the CRT
can be removed and replaced in a matter of
minutes.

The best feature of the 4510 is its low price. The
S0-4510 comes completely factory assembled
and calibrated for only $750°. Or order the kit-
form 10-4510 at $549.95* and save by building
it yourself. Shipping weight 34 |bs.

The adjustable line voltage switch
matches the power supply of the
4510 to any voltage from 100 to
280 VAC.
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low-cost instruments from Heath

OUR 1271 IS A TRUE FUNCTION GENERATOR WITH 0.1 Hz
TO 1 MHz RANGE...for only $99.95* kit, $140.00* assembled

A good low frequency generator is a necessity for sembled SG-1271 is only $140.00°, with
every ham shack. And now Heath has the replace- complete factory calibration. Shipping
ment for the traditional sine-square generator — the  weight 7 Ibs.

1271 Function Generator. It offers a greater fre-
quency range (0.1 Hz to 1 MHz), more waveforms
(sine, square and triangle) and a usable low output
impedance (50 ohms, not 600). Output is 10 volts
p-p...attenuation is 0 to 50 dB in 10 dB steps with
up to 20 dB additional variable attenuation for each
step, for a total of 70 dB...triangle waveform non-
linearity is 5% max., with waveform symmetry within
10%...square wave rise & fall times of 100 nsec
max....adjustable handle for easy carrying and po-
sitioning. The kit IG-1271 is only $99.95* and the as-

THE HEATHKIT 1C-2100 — A SLIDE RULE CALCULATOR
THAT’S BIG ENOUGH TO USE

Put away your slide rule and scratchpad. The Heath-
kit IC-2100 is the easy way to calculate those circuit
impedances and phase angles. And it's easy to use
— it's desk size, not a pocket calculator, It has con-
toured, finger-size keys and bright ¥2"-tall displays.
To make it convenient to use, we built in cumulative
memory and register changes that eliminate scratch-
pad work. Of course, it performs the functions you
need — trig and arc trig in degrees or radians, com-
mon and natural logs, e*, inverses, square roots, =
and exponential functions. It can even be wired for
120 or 240 VAC. Assemble it easily in a few evenings.
Kit 1C-2100, only $119.95*. Shipping weight 4 Ibs.

le? FREE 1975 HEATH
HEATHKIT CATALOG

350 easy-to-build kits in all Schfumberger
price ranges. Send for your free copy today!

Heath Company

HEATHKIT ELECTRONIC CENTERS —
Units of Schiumberger Products
Corporation.

Retail prices slightly higher.
ARIZ.: Phoenix: CALIF.: Anaheim, EI
Cerrito, Los Angeles, Pomona, Red-

HEATH

wood City, San Diego (La Mesa), Wood- #1emax Dept. 122-12

land Hills; COLO.: Denver; CONN.: Benton Harbor, Michigan 49022
Hartford (Avon): FLA.: Miami (Hialeah), ' :

Tampa; GA.: Atlanta; ILL.: Chicago, i [0 Please send my free 1975 Heathkit Catalog.
Downers Grove; IND.: Indianapolis; |

[JEnclosedis$_—____ plus shipping.
Please send model(s)

KANSAS: Kansas City (Mission), KY
Louisville; LA.: New Orleans (Kenner);
MD.: Baltimore, Rockville; MASS.: Bos-
ton (Wellesley); MICH.: Detroit; MINN.:

1]
]
]
Minneapolis (Hopkins); MO.: St. Louis : Name
[Bridgeton); NEB.: Omaha; N.J.: Fair
Lawn; N.Y.: Buffalo (Amherst), New 1 Address
York City, Jericho, L.l., Rochester, 1
White Plains; OHIO: Cincinnati (Wood- : ;
lawn), Cleveland, Columbus; PA.: Phila- : City State___ Zip.
delphia, Pittsburgh; R.l.: Providence 1 Prices & specifications subject to change without notice.
(Warwick): TEXAS: Dallas, Houston; 1 "Mail order prices; F.0.B. factory TE-314
WASH.: Seattle; WIS.: Milwaukee. B i e s 2 T T e e A
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-gain 2-meter antenna
for hand-held transceivers

144-148 MHz

This rubber duckie
IS one
tough antenna!

When the going gets tough, Hy-Gain's
flexible 2-meter antenna is the one to have.
So short, it goes where whips can't.
Continuously loaded for optimum
performance and completely insulated with
a special vinyl coating, it won't crack or
break, no matter how you bend it. Cannot
be shorted out accidentally! Designed
with the same care and excellence in
engineering that produces our superb
commercial and mobile antennas. Whether
your 2-meter hand-held is one of the fine
commercially available units or a beauty
you built yourself, this is the antenna that
can go where you go!

srsrrsswsssssrEEcsEEAmENNRART SN

Available with three connector types and
tuned for optimum performance:
Order No. 274 BNC or 'snap’ fitting, fits Tempo,
Wilson, Ken Product, Klegg and other popular
hand-held 2-meter transceivers.
Order No. 275 Accepts SO-239 connector, fits
Drake and Motorola. U
Order No. 269 Male screw 5/6 x 32, fits Motorola, 3 & L .
GE, Johnson, RCA and CommCo. -

P R —————pepegee SR L R ] '

For information on the complete line of fine Hy-Gain - a'"

Amateur products, see your Hy-Gain distributor or write:

Hy-Gain Electronics Corporation; B601 Northeast Highway Six, Lincoln, NE 68507, 402/464-9151, Telex 48-6424
Branch Office and Warehouse, 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401, 213/785-4532; Telex 65-1359
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street Wes!, Peterborough, Ontario
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Jhere s
a Difference cin
Quartz Crystals

o+ M0 volts

More Details? CHECK—OFF Page 136

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

WRITE FOR CATALOG

INTERNATIONAL

CRYSTAL MFG. CO,, INC.
10 NORTH LEE
OKLAHOMA CITY, OKLA. 73102
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NOW! BUY DIRECT

WHAT DOES THIS MEAN?

It means that GENAVE’S outstanding line of Amateur radios is
now available to you at new, inflation-beating prices. A glance
at the new prices confirms that the dealer’s discount has been
entirely eliminated, to your benefit. The same fine radios that
you've seen in his shop may now be ordered on a Factory-
Direct basis. You pocket the savings. Warranty policies re-
main the same: if your new GTX fails within three months
of purchase, send it back. We'll fix it or replace it, fast.

Order TODAY—Orders will be processed
as they are received!

Standard crystal frequencies in stock @ $3.75 each:
1% Meter 2 Meter 6 Meter

™ RX ™ RX ™ RX
222.30 223.50 146.01 146.34 52.25 52.38
222.34 223.90 146.10 146.52 52.525 52.525
222.38 223.94 146.12 146.61 52.70 52.60
223.14 223.98 146.16 146.70 52.76 52.64
223.26 224.74 146.19 146.72 52.82 52.68
223.30 224.86 146.22 146.76 52.88 52.72
223.34 22490 146.25 146.79 52.92 52.79
223.50 224.94 146.28 146.82 52.96 52.80
146.34 146.85 53.15 53.05

146.52 146.88 53.25 53.08

146.94 146.94 53.68 53.16

Contact factory for prices on other crystal frequencies.

G USE THIS HANDY ORDER FORM
S < TO HELP YOURSELF i
' TO GIANT SAVINGS!

" General Aviation Electronics, Inc., 4141 Kingman Drive, Indianapolis, Indiana 46226—Area 317-546-1111
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or GIANT SAVINGS!

Look at These
UNBEATABLE

PRICES!

GTX-100 1%-Meter FM
100 channels, 12 watts

WAS $309.95

NOw
$21 995
(Incl. 223.5 MHz)

GTX-600 6-Meter FM
100 channels, 35 watts

WAS $309.95
NOW

$2‘| 995

(Incl. 52.525 MHz)

GTX-200 2-Meter FM

- 100 channels, 30 watts
GTX-2 2-Meter FM WAS $299.95 GTX-10 2-Meter FM
10 channels, 30 watts NOW 10 channels, 10 watts
WAS $299.95 $19995 WAS $239.95
NOw (Incl. 146.94 MHz) NOW
$‘| 8995 $1 6995
(Incl. 146.94 MHz) CLIP OUT AND ORDER NOW! (Incl. 146.94 MHz)
r---------------—--------
i (}@’ GENAVE, 4141 Kingman Dr., Indianapolis, IN 46226 HR I
HEY, GENAVE! Thanks for the nice prices! Please send me:
I []GTX-600 @ $219.95 $ [ ] Lambda/30 2-M Base Antenna @ $59.95 $_ _ I
I C6T™X-200@$199.95 . []Lambda/6 2-M Trunk Antenna @ $29.95 ||
l []GTX-100 @ $219.95 $__ ] TE-1 Tone Encoder Pad @ $59.95 §___ I
(]6TX-2 @$189.95 $_ [ PSI-9 Port. Power Package @@ $29.958$_
(less batteries)
l ]GTX-10 @ $169.95 $ [ ]PS-1 AC Power Supply @ $49.95 $_ = I
: and the following standard crystals @ $3.75 each: I
.
I Ind. residents add 4% sales tax: I
Sub-Total $_ __Cal. residents add 6% sales tax:___ TOTAL: §_
I All orders shipped post-paid within continental U.S. For C.0.D., Include 20% Down. l
| vame. AMATEUR CALL |
| ADDRESS _ - CITY STATE & ZIP |
Payment by: (] Certified Check/Money Order [] Personal Check

O
0
o
o
=

Note: Orders accompanied by personal checks will require about two weeks to process.
I [0 20% Down Payment Enclosed. Charge Balance To:
I [1 BankAmericard # Expires

[1 Master Charge # Expires  Interbank #___
Prices and specifications subject to change without notice.
L 8 8 % % § 0 § § § § ¢ _§ _§ ¢ § § § § § §® +F B |
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g!lectronics center, inc.

STILL THE
PERFORMANCE LEADER

COLLINS

Unmatched for versatility, depend-
ability and mobility the Collins KWM-
2A maintains a reputation of out-
standing mobile and fixed station
performance.

Collins filter type SSB Generation
plus the famous Collins PTO insure
the cleanest and most stable signal
on the air anywhere.

An added feature of the KWM-2A is
an additional 14 crystal positions
which enable you to cover addi-
tional frequencies outside the ama-
teur bands.

Let Electronic Center quote on your
Collins needs. We carry the full line
of Collins amateur equipment and
would like to serve you.

An exciting — expanding opportunity
Ham Radio Sales/Technical Representative

We have several excellent inside sales
positions available for the people with at
least a General Class Amateur or Second
Class Phone license,

[Elecironics Canter Carrm complete ines of HEM squipment SCoesories
and antennas Wiite of call Wall WSITA or Al WSPXH lor your HAM nesds

ectronics center, inc.

2020 N Hashell « Datlas. TX 75204 » 214/526- 2023 Fornl Saturday 0f sdch month
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FREQUENCY STANDARD

Only
$37.50

fless batteries)
POSTPAID USA

® Precision crystal

* Fully guaranteed

® Markers at 100, 50, 25, 10 or 5 kHz se-
lected by front panel switch.

* Zero adjust sels to WWV, Exclusive circuil
suppresses unwanted markers.

® Compac! rugged design. AMtractive, com-
pletely self contained.

® Send for free brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! -

-MF.I&-ZZ DUAL VERSION
Also Available MFA-2 SINGLE VERSION

Transmit and Receive Operation: All units

have both Simplex and Repeater Modes

Accurate Frequency Control: .0005% ac-

curacy

Stable Low Drift Outputs: 20 Hz per degree

C typical

Full' 2 Meter Band Coverage: 144.00 to 147.99

MHz. in 10KC steps

« Fast Acting Circuit: 0.15 second typical set-
tling time

« Low Impedance (50 ohm) Outputs: Allow long
cable runs for mobiles

. Low Spurious Output Level: similar to crystal

.

.

output
SEND FOR % i
FREE DETAILS Electronics
Prices MFA.2 $210.00 BOX 1201H

MFA-22  $275.00 CHAMPAIGN, ILL.
Shipping $3.00 extra 61820

More Details? CHECK—OFF Page 136




402BA
PX=DEMON!

2 element 40 meter
beam
antennas

Shed unwanted QRM and Foreign Broadcast signals with a 25 db
front-to-back. Work stations you never knew existed. Let the Hy-Gain
402BA help you make 5 Band DXCC and 5 Band WAS. Designed with
only one objective...optimum performance in a small package, the
402BA offers mechanical and electrical superiority at an affordable
price. A unique linear loading stub delivers maximum performance
without the loss of center loading coils. Can be easily stacked with tri-
band or 20 meter beams and requires only 10" separation. The
exclusive Hy-Gain Beta Match gives positive DC ground to drain away
precipitation static. For best results, use with Hy-Gain BN-86 Balun.
+ 4.9 db forward gain.
* 12-25 db Front/Back ratio.
* SWR 1.5:1 or less at resonance.
= Takes maximum power,

1 KW AM, 2 KW PEP.
* Boom length 16’, longest element 43"
* Only 6.5 sq. ft. surface area.
* Weighs just 47 |bs.
* Turns in only 24’ radius.
» DC grounded, driven element.
« Wind survival —80 mph.

Order No. 397
For prices and information, contact your local a'n

Hy-Gain distributor or write Hy-Gain.

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507; 402/464-9151; Telex 48-6424
Branch Office and Warehouse. 6100 Sepulveda Bivd., #322; Van Nuys, CA 91401, 213/785-4532; Telex 65-1359
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West, Peterborough, Ontario

Actual radiation pattern
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.

ANNOUNCING

HCV-2A
SSTV
MONITOR

Now from the designer of the world famous HCV SSTV equipment, Dr. James

Thomas,

WB4HCV, we are proud to announce the new and

improved HCV-2A SSTV

Monitor. This monitor is similar to that produced by THOMAS ELECTRONICS only much
improved. The special features have now been patented and carry U. S. Patent #DD-
033468. Be watching for our HCV-3KB SSTV Keyboard and our Hard Copy SSTV copy
machine. Call or write us for complete specifications on the HCV-2A. 24 hour telephone
answering service and personal on the air technical assistance from WB4HCV if needed,

to better serve you.

SPECIFICATIONS — HCV-2A SSTV MONITOR

6.25" Diagonal Screen.

Removable Picture Tube Filter for added view-
ing flexibility.

Manual Vertical Trigger Pushbutton allows re-
start of scan at any time.

Tuning Meter, instead of LED, to aid tuning
in of S5TV signal.

Moise immunity circuits and special filtering
to allow for excellent “closed circuit” pictures
under high noise conditions. Copy pictures
with 3 db or less signal strength

The only SSTV Monitor with Transistors, ICs
and Op Amps mounted in plug-in sockets on

a G-10 glass epoxy-gold flashed printed
circuit board.
Built in 115/230 V 50/60 Hz Power Supply.

Fully shielded power transformer.

CRT (Picture Tube) burn protection and sweep
failure protection. 11-14 KV adjustable anode
voitage power supply provides wvery bright,
sharp picture. Special CRT phosphur mix al-
lows for black and white picture, with neutral
density filter installed, instead of the usual
yellow. Optional yellow/amber filter
provided.

29 Transistors, 11
phosphur Mix CRT.
Optional Built In Fast Scan Viewfinder allows
viewing of HCV-1B Camera or similar SSTV
Camera fast scan sampling rate on the same

also

ICs, 30 Diodes, Special

CRT used for SSTV. By viewing the picture in
real time, the camera can be focused and
set-up instantly. Eliminates the need of a
separate fast scan viewfinder monitor, Add
$95.00, to basic HCV-2A price for this op-
tional feature, factory installed or purchase
the HCV-70FSVFK modification kit for $69.95,
and install it yourself.

Built to rigid industrial specifications for long
trouble free service. Full 1 year warranty —
90 days on CRT. Printed circuit board ex-
change program and complete service depart-
ment available if ever needed. On the air
technical assistance from designer, WB4HCV,
plus 24 hour telephone answering service to
better serve our customers.

.

Fully meets or exceeds all currently accepted
SSTV standards — Worldwide.

Size: 15" deep, 14" wide, 814" high. Weight
26 Ibs. Color: Black and White or optional 2
tone gray when specified — no extra charge.
Aluminum Cabinet.

Price $425.00. Special Introductory
Order Price $398.00. (Note: Credit
Cards pay regular price $425.00.) F.0.B. Hen-
dersonville, Tennessee. 5 ways to purchase:
Cash, C.0.D., Mastercharge, BankAmericard,
SEEC financing plan (up to 36 months). HCV-2A
Monitor with built-in fast scan viewfinder
$493.00. Regular Price $520.00.

Regular
Cash With

ACCESSORY LIST

Sony TC110A Cassette Tape Recorder
Grey Scale Calibration Tape
Pre-Recorded, Call Sign, etc.
Blank Scotch Brand Tape:

45 minute

60 minute

90 minute

120 minute

— Specify

HCV70FSVFK Fast Scan Viewfinder Kit HCV-2A

Spare Printed Circuit Board HCV-2A

$134.95
$ 5.00 Cassette $4.00 Reel
$ 8.00 Cassette $7.00 Reel
$ 2.00 Cassette $3.75 5" Rl
$ 3.00 Cassette $4.25 7" RI.
$ 4.00 Cassette $6.00 7" Rl
$ 575 Cassette $8.50 7" RL
$ 69.95
$175.00

It you need something not listed, please call or write us for price and delivery information.

SUMNER ELECTRONICS & ENG. CO., INC.

P. 0. BOX 572

HENDERSONVILLE, TENNESSEE 37075

TELEPHONE 615-824-3235
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ANNOUNCING
HCV-1B

SSTV
CAMERA

Now from the designer of the world famous HCV SSTV equipment, Dr. James
Thomas, WB4HCYV, is proud to announce the new and improved HCV-1B SSTV Camera.
This camera is similar to that produced by THOMAS ELECTRONICS only much improved.
The special features have now been patented and carry U. S. Patent #DD-033471. Be
watching for our HCV-3KB SSTV Keyboard and our Hard Copy copy machine for SSTV.
Call or write us for complete specifications on the HCV-1B. 24 hour telephone answering
service and personal on the air technical assistance if needed by WB4HCV, to better

serve you.
SPECIFICATIONS — HCV-1B SSTV CAMERA
* 143 Frame Rate Selector. trast control. Auto/Manual switch which al-
* Positive/Negative (Black or White Background) lows the operator to return the camera to

normal operation when ALC is not being used.

Color Re 1.
s Add $40.00 to basic HCV-1B price for this

* Normal-Reverse Horizantal Deflection Coil i
Switch (Mirror Image Reading). optional feature.
= * Fully meets or exceeds all currently accepted
* The Only SSTV Camera With Transistors, ICs $STV standards Worldwide.

and Op Amps mounted in plug-in sockets on

a G-10 glass epoxy gold flashed printed cir- * Built to rigid industrial specifications for long

trouble free service. Full 1 year warranty —

cuit board.
; 90 days on Vidicon Tube., Printed Circuit

* The only SSTV Camera commercially made Board exchange program and complete serv.
with a builtin power supply for 11?H230 v ice department available if ever needed. A
50/60 Hz, which does not produce 50/60Hz separate lab facility is also available which is
hum bars in the slow scan picture. involved in making improvements and testing

* F1.9-22 25MM Cosmicar TV Lens Supplied. out new designs prior to production. Modifica-

* Fast Scan (sampling rate — 5kHz horizontal, tions, improvements, etc.,, are sent out as
15/30Hz wvertical) R.F. or Video output for they are made. On the air technical assistance
viewing fast scan on standard TV set — from designer, WB4HCV, plus a 24 hour tele-
Channels 2-8 or on a video monitor to aid as phone answering service to better serve our
a focusing aid only in camera setup, etc. customers.

* Fast scan sampling rates also available for * Size: 6" wide, B” high, 134" long. Weight:
connection to HCV-2A equipped with fast scan 12 Ibs. (with lens). Color: Black & White or
viewfinder modification, which displays fast Optional 2 tone Gray — Mo extra charge.
scan in the same format as on slow scan, Aluminum Cabinet.
except in real time, to allow for instant focus « 48 Transistors, 14 ICs, 26 Diodes. Industrial
and set-up of scene. Grade 7735A Vidicon. Regular Price $475.00.

* ALC Option. Automatic Light Control may be Special Introductory Cash With Order Price
added if desired. This optional feature allows $452.00. (Note: Credit Cards pay regular price
the operator to leave the iris of the lens at $475.) F.0.B. Hendersonville, Tennessee. 5
one F setting (all the way open if desired), ways to purchase: Cash, C.0.D., Mastercharge,
as the camera will adjust itself to light BankAmericard, SEEC Firancing Plan (up to
changes automatically. The light can then be 36 months). HCV-1B Camera with built-in ALC
varied on the scene, thus eliminating adjust- (Automatic Light Control) — Special Cash
ment of the lens opening or the camera Con- Price $492.00., Regular Price $515.00.

ACCESSORY LIST
Heavy Duty Tripod $34.95
Lenses: Cosmicar TV
#2514 25mm F1.4-22 C-Mount $40.00
#2519 25mm F1.9-22 C-Mount Standard $35.00
#1219 12.5mm F1.9-22 C-Mount Wide Angle $60.00

Z.9015 22.5-90mm F1.5 C-Mount Zoom Lens $375.00

504 75mm Fl1.4 C-Mount Telephoto $136.95
#2514DH  25mm F1.4-22 C-Mount Macro Close up $62.95
#EX-C6 Extension Tube (Close up' Kit C-Mount $15.95
Close Up Lens for 2514 and 2519 — Specify $14.95
#MC-1 Microscope Adapter C-Mount $6.95
Spare P.C. Board for HCV-1B $195.00

If you need something not listed, please call or write us for price and delivery information.

SUMNER ELECTRONICS & ENG. CO., INC.

P. 0. BOX 572 HENDERSONVILLE, TENNESSEE 37075
TELEPHONE 615-824-3235
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RIROTO O™ priNTeD CIRCUIT KIT

MAKES PRINTED CIRCUITS THREE WAYS!

1 FULL SCALE ARTWORK MASTER

DEVELOPED

PHOTO RESIST ETCHED
2 MAGAZINE ART . Lo R . NEGATIVE ’ IMAGE ON . CIRCUIT
COPPER CLAD BOARD

CIRCUIT BOARD
3 DIRECT ETCH DRY TRANSFERS APPLIED TO COPPER CLAD BOARD d

CAMERA USES DATAK'S POS-NEG PROCESS
DARKROOM The revolutionary photographic way
FILM CUTTING thatmakes PERFECT printed circuits
TRACING from original art or a printed page.

KIT CONTAINS 5" x 8" steel prnting frame. 4 sheets 5" x 8" photocopy lilm. yellow lilter, chemicals for 1 pint film developer

X opper clad board. 3" x 4% " copper clad board. spray can of photo etch resist, 1 pint resist developer
1 Il 1/16” printed circuit tape. 1 roll 1/32" printed circuit tape. B sheets dry transfer direct etch
clud ads. transistors. round can and flat pack ICs. DIP ICs. edge card connectors. lines, circles. jogs. elc

a It nf ydrous fernc chionde to make 1 pint etchant. instructions

ER-4 COMPLETE PHOTO ETCH SET........ postpaid $24.95
AT YOUR DISTRIBUTOR OR DIRECT (N.J. residents add sales tax)
ttenberg, N.J. 07093

LEARN DESIGN TECHNIQUES
Radio Amateurs ELECTRONICS
Reference Library MONTHLY

of Maps and Atlas NEWSLETTER

L
" . *
- - * Logic Design Techniques
WORLD PREFIX MAP — Full color, 40" x 28", shows 3 Wit
prefixes on each country DX zones, time zones, 1 * Digital & Linear Design Yo,
cities, cross referenced tables 1.25 Theory & Procedures o7 Tt
RADIO AMATEURS GREAT CIRCLE CHART OF THE & Ba G
WORLD — from the center of the United States' Full * Construction Projects s f s
color, 30" x 25", listing Great Circle bearings in de %o/g
grees for six major U.S5. cities; Boston, Washington Send $1.00 1 mple co
D. C.. Miami, Sealtle, San Francisco & Los Angeles 4 $ ol Py
$1.25 .
: \\m\ WEST S0 10K o 54087
RADIO AMATEURS MAP OF NORTH AMERICA! Full . unnyvale,
color 30" include Central America ll‘ tne ...........'......'....-.....‘-‘...-....

Canbbean to tn equator, ~.h:mn; call areas one
lmuur!mu_\ prefixes and time zones, FCC fre |]ln‘|| ¥ \
chart, plus wuseful information on each of the 50
United States and other Countries ‘l 25
WORLD ATLAS — Only atlas compiled for radio ama 0 s & MASTS

teurs. Packed with world-wide information includes
11 maps, in 4 colors with rone boundaries and coun
try prefixes on each map. Also includes a polar pro .
jection map of the world plus a map of the Antarctica CZ series towers, cranks up, installs
a complete set of maps of the world. 20 pages I} without guy wires. New lacing design
size 8% " x 12 $2.50 creates greater strength.
Complete reference library of maps — set of 4 as listed Mini and Magm, rutating masts . .. hiﬂh
above $3.75 strength galvanized tubing, self support-
See your favorite dealer or order direct. ing crank-up. .
Mail orders please include 50¢ per order for postage and handling For complete details and prices please
check your local dealer or write

r[ FOR RADID l\MﬁTELIR Certified Welders L.A. City License #634
" 52° allbook RISTAO TOWER CO.

LGN A, vep. ¢ 325 Shenwoodbeve |\ L& p.0. Box I, Hanlord, Calfornia 93230,/
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TH6DX X

The ultimate Tri-band

Up to 9.5 db Gain

/ 4 s — S

/

No other antenna gives you the performance on 10, 15 and 20 meters
equal to that of the Thunderbird. Built, without compromise, to be elec-
trically and mechanically superior to everything else.

= Separate "Hy-Q" traps for each band. Tuned at the factory for peak
performance. Get optimum results for your preferred mode on trans-
mission, phone or CW, using factory supplied charts.

« Cast aluminum, tilt-head, boom-to-mast bracket accommodates masts
from 1%" to 22" and provides mast feed-through for stacking. (Extra
heavy gauge, formed element-to-boom brackets used throughout.)

« All taper-swaged, slotted aluminum tubing for easy adjustment, light-
weight, with full circumference, compression clamps instead of usual
self-tapping screws used throughout.

+ Exclusive Beta Match for optimum matching on all three bands
and positive DC ground path.

» 3 active elements on 20 and 15 meters, 4 on 10.

+ 25 db front-to-back ratio.

» SWR less than 1.5:1 on all bands at resonance.

» 24’ boom, longest in the industry.

« 20" turning radius, 6.1 sq. ft. surface area, 61.5 Ibs. net weight.

6-Element Super Thunderbird
Model 389
Other Popular Tri-band Beams by Hy-Gain:
3-Element Thunderbird 2-Element Thunderbird 3-Element Thunderbird Jr.
Model 388 Model 390 Model 221
For best results, always use a
BN-86 Balun with your beam. 2 a'n
For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507, 402/464-9151; Telex 48-6424
Branch Office and Warehouse, 6100 Sepulveda Bivd., #322; Van Nuys, CA 91401, 213/785-4532; Telex 65-13589
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West, Peterborough. Ontario
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NEW BIPOLAR MULTIMETER: a lot of antenna

AUTOMATIC POLARITY INDICATION in a little space

e . new Slinky® dipole® with helical loading

radiates a good signal at 1/10 wavelength long!
This electrically small B0/75, 40, & 20 meter antenna oper-

ates at any length from 24 to 70 feet .

| *patenis pending

PG| PERSMECTIVE VLW

ATLON SuPPORT
— e

a “RE48/U S0-0mw Coux 10 SE1
50 TEET SumLIED
Amps to 1 Amp

Money Back Guarantee
if returned within two weeks
TELETRON CORP. at your dealer,
Suite 2% or order direct
Kings Park NY, 11754

“Complete Kit"" =8040-20 $29.95 phas
Coits only (pair of 4" dia. special coils) $17.95 plus
(N. Y. residents add 7% sales tax)

40 MHz DIGITAL FREQUENCY COUNTER:

* Will not be damaged by high power transmission levels.
* Simple, 1 cable connection to transmitter's output

ES 220K - Line frequency time base
1 KHz resolution . . . 5 digit: $79.50. Case extra: $10.00

ES 221K — Crystal time base
100 Hz resolution . 6 digit: $109.50 Case extra: $10.00

DIGITAL CLOCK:

& ELEGTRONICS

CONSTRUCTOR

Here is an interesting general
electronics hobby magazine.
It's loaded with lots of inter-
esting simple circuits and
c“"s“'-“':: B‘:E‘u“ ik ideas, not only about radio,

ES 201K - Opt. addition to 112K, or i i
Mounts on board. Accurate to .002% . . . . $25.00 but in all phases of emCt_romcs
including test gear, audio, re-

1.D. REMINDER:

ES 200K - Reminds operator that 9 minutes and 45seconds mote control and security
have passed. Mounts on ES 112 or 124 board. Silent LED electronics.
flash: $10.95. Optional audio alarm $4 extra.

ES 112K/124K * 12 hour or 24 hour clock: $46.95.
Case extra: « Metal $7.50

We are sure that you will find
Dependable solid state components and circuitry, basy reading,

7 segment display tubes with clear, bright numerals. These products a number of worthwhile pro-
operate from 117 VAC, 60 cycles. No moving parts. Quiet, trouble free jects in this British magazine.
printed circuit,

Each kit contains complete parts list wath all parts, schematic illustrations .

and easy to follow, step by step instructions. No special tools required 1 Year (12 issues) $7.00

P ORDER YOURS TODAY

Use your Mastercharge or Radio Constructor
Bankamericard
Money Back Guarantee Greenville, NH 03048

505" Centinela * Inglewood, Ca. 90302 » (213) 674-3021
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IF YOU NEED A J
COMMUNICATIONS TOWER'
UNDER 100’ HIGH,
COMPARE BEFORE

YOU BUY:

Free-standing Typical Free-standing
Ascom/ Universal Commercial Steel
Aluminum Tower Tower
Height 60’ 60"

: s 6 5q. Ft. @ 80 MPH |3 S5q. Ft. @ 80 MPH
Wing meae (EIA Standard) | (EIA Standard)
Erection
requirement 1 man, 3 hr. 3men,8to 12 hr.
Tower weight 153 Ibs. 571 Ibs.
Maintenance none annual
Mfgr. sugg. list $466.20 $590.00

Now—can you think of one
good reason to buy a steel tower?

% ascom /umv:nsm ALUMINUM TOWERS

' ascom electronic products
12435 Euclid Ave,, Cleveland, Ohio 44106

o, = | K-ENTERPRI
| > FREQ. o

——3 ¢ ~ STABILITY

) ‘. Depend on JAN Crystals.
! " Qur large stock of quariz
crystal materials and componenls assures Fast
Delivery from us.

CRYSTAL SPECIALS

2-METER FM for most Transceivers ea.$3.75

. e
iz PRESCargg Po-10
=101

144-148 MHz — .0025 Tol.
Frequency Standards PD 301 pRESCALER

100 KHz (HC 13/U) 4.50 H

1000 KHz (HC 6/U) 4.50 with Power Supply
Almost all CB Sets, Tr. or Rec. 2.50 1

(CB Synthesizer Crystal on request) Kit $A4d§320 : AtSSETt:Ied $5550
Any Amateur Band in FT-243 1.50 : i) e UL UL
(80-meter, $3.00 - 160-meter not avail.) 4 for 5.00 Model PD 301 is a 300 MHz prescaler designed
For 1st class mail, add 20¢ per crystal. For to extend the range of your counter ten times.
Airmail, add 25¢. Send check or money order. This pr_escalerr has a built-in preamp with a
No dealers, please. sensitivity of 50 mV at 150 MHz, 100 mV at 260

MHz, 175 mV at 300 MHz. The 95H90 scaler is

rated at 320 MHz. To insure enough drive for
all counters, a post amp. was built-in. The pre-
T F has a self contained power supply regu-
Division of Bob Whan amp

. lated at 5.2V 4 .0B%. (Input 50 Ohms, Out-
& Son Electronics, Inc. put Hi 2)

2400 Crystal Drive All prescalers are shipped in a 4” by 4" by

Ft. Mr;;;'oflorida 14" cabinet. All are wired and calibrated.
All Phones -
(813) 9362307 K-ENTERPRISES
Seod 10¢ ¢ Gt a3 aiiia 1401 North Tucker Shawnee, OK 74801
en or new calalog wi scillator
‘ circuits and lists of lrequegncies in stock. ‘ 405-273-1598
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IRON T

HH
100 ke |50

POWDER

R.F. f
TOROID
CORES

Postage: USA, Canada and Mexico — only 50 Cents

AMIE}Q\AI?IM

12033 OTSEGO STREET
NORTH HOLLYWOOD. CALIF. 91607

Our FREE FLYER is still FREE. Write Today.

e e e
YCOMM for RF POWER
ECHO 11l REPEATER MODEL 3 WATTMETER

A4950 ABM9

A COMPLETE LINE F FM nMF'I.IFIEHS

6 METER ¥
A4950 N 10
A4960

ARG49

MODEL
MODEL D Te
SUPER D KIT BOW 3 St

MODEL 70 - 70W . 6db - §255 .
OTHER PRODUCTS 10-0 - 10

ECHO Il FM REPE
MODEL 34 WATTMETER - $60 150

ATER - 5949 1-10-0 - 100V

12 Min
Wh'IRN 8 Outer

) mic {60 me i‘IZIIZI Hcl Damete
he)

|

FERRITE CORES

We supply AMID ON equivalents to the popul
sizes and mixes of Ferrite Toroid Cores. Please in-
clude all information in your inquiry. Same famous
fast service that we have featured since 1963.

BEADS

=

RTTY VIDEO DISPLAY UNIT

VIDITYPE ey LELAND ASSOCIATES

18704 G ONBURY RD.

HUDE[872$550 I:lETR[IIT_Lﬁ'ISIT i ;{8219
VHF/UHF  coumes

Ten meters through 432 MHz. A post card will bring our
full 1974 Catalog

y JJ ]m (E: M laboratories

BOX 112 SUCCASUNNA_NJ 07876
Telephone 201 584 6521

MODEL DS - BOW - 3 5db - 139

DD DYNAMIC

COMMUNICATIONS
sa8 AVE."E”

MODEL 25 7db  $167 | MODEL E - 25V
t MODEL 30 I0OW Sdb $194 UPER E KIT

(3os1aa4a4-1323
e e o o

@ RIVIERA BEACH, FLA. 33404
i || — ) -
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P.O.BOX 170716

LEARN RADIO CODE

THE EASY WAY!

® No Books,To Read

® No Visual Gimmicks To
Distract You

® Just Listen And Learn

Based on modern psychological
technigues—This course will take

$ m.
9'95 "figﬁﬂ’:rimfé"rh"z TIME!

Album contains three 12 Available on magnetic tape
LP’s 2% hr. Instruction

EPSILON [§] RECORDS

$9.95 — Cassette, $10.95

508 East Washington St., Arcola, lllinois 61910
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APOLLO PRODUCTS by “Village Twig”
' 8

Large
Meter -
Sloping Panel Cabinet - Rub-
ber Feet - Keep in Antenna
Line up to 1 Kilowatt

o L K $33.95
k I h -
P e viin % 2500X-2 Trans-Antenna Systems Matcher 900X-2
S0239, 1-Pilot Light, 3 Rock- KW plus 52 ohm and random wire, Wattmeter
er Switches, and 2-Knobs $149.50 Measures RF
in 2 ranges 25
RESALE and 500 watts.
MODEL WIDTH-HEIGHT-DEPTH NET 52 Ohm input.
YOI $4 % T e 550 e
AA x 3- x 3- 5.
B 511/16x3-% x 3-% 5.55 2200X-2
BB*® g x 244 % 3-%5 ?-38 SWR Bridge and
s 3',’5‘2".2'3’“ ¥ 285 Antenna Tuner
E 6-14 x 3-15/32 x 7-1/16 9.25 Both mounted in slope
F 7-14 x 4-1%4 x 10 11.15 front cabinet
EA éolvlﬂgaia-SilG:B l]l'ég
-Ua % 5-14 x &
700X-4 KW Wattmeter b1 gnéé t?racl’;_}at set for D 40 2300X-2
Dummy Load Wattmeter for x 3-15 x 5-3 8.35 : -
52 Ohm Input. Measures RF K 33, x7-% x 11 15.00 SWR Bridge with
in 4 ranges to 1000 watts. L 11- V4 x 6-14 x 12-34 22.95 900X Wattmeter
Front panel frequency count- M 11-14 x 6-14 x 16-34 24.40 Handles 500 watts
er jack-attenuated per range NA 12-% x 5-7% x 12-1/16 23.80 mounted in slopa'
for frequency counter take- « = = front cabinet
off. Portable $139.95 *.050 aluminum cover & chassis w/grained panel

**Mobil mounting available.
APOLLO “SHADOW BOX ENCLOSURES"

are fabricated of heavy, cold rolled steel. The front panels are of 20-guage brushed chrome steel;
some models are line screened and have a red Rocker DPDT switch installed with gold plated contacts
and terminals. Covers are baked on Wrinkle enamel.

All cabinets are completely assembled and supplied with four rubber feet riveted in. Individually
packed in a heavy-duty, corrugated mailer carton.

Chassis C thru M are CRS, nickle-plated over copper for excellent RF conductivity.
PRODUCTION CABINETS TO YOUR SPECIFICATIONS ON SPECIAL QUOTATION; 250 PIECE MINI-

MUM. WRITE FOR QUOTATIO APOLLO pRODUCTS

BOX 245 - VAUGHNSVILLE, OHIO 45893 - Phone (419) 646-3495 - Evening Phone (419) 646-3495

a NEW antenna principle

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

AN

by 22 inches wide
A COMPLETELY NEW ANTENNA

Here is an ultra compact beam antenna which can be tuned
to any frequency between 7.0 and 14.5 MHz. Weighing only
18 Ibs. this antenna may not outperform a full sized
beam but it sure will give you your share of DX and state-
side contacts. Will handle 1 KW over a 100 kHz bandwidth.
* Fully weather proof = Hi-Q, attenuates harmonics
» Mounts easily on TV masting + Comes assembled & tested
+ Figure 8 pattern KITS 1040 $74.50

LITTLE GIANT MODEL 100X1000-40 $149.50
Other models available for 10, 15 & 20 meters Add $3 trans.

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

Subsidiary “Apollo Products” Village-Twig Co.

419-646-3495
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186dB gain . . . over an
ISOTROPIC NOODLE INSIDE A COPPER
BOX SUNK IN A FULL CESSPOOL . . .

Tired of Wild Claims and Not So Wild Performance?
Try a KLM Amplifier and/or Antenna for a Pleasant Surprise

PA 10-1408B 9-7 dbd KLM 13.9.14.4-5

2 mtr Power Gain Big Stick 20 mtr
Amp WRITE FOR OUR Monobander

NEW FALL '74
. \ CATALOG

ON AMPLIFIERS

AND ANTENNAS

Out

K I.M ELECTRONICS Dept. H
1600 DECKER AVENUE
SAN MARTIN, CA 95046  408-683-4240

YOUR BEST BET FOR FM!

PREAMP KITS $6, WIRED $10 —
THE PILE-UPSIJ FREQ. FROM 20 TO 230 MHz

S | LED SCANNER KITS $10
WITHTHIS] | e FM RCVR KITS FOR 6 & 2M AND
COMMERCIAL FREQ. $49.95
e COMPONENTS FOR VHF
PROJECTS

— SEND SASE FOR LITERATURE —

HAMTRONICS, INC.

IT's 182 BELMONT RD. ROCHESTER, N. Y. 14612
THE -
NEDEY v » TETATAY
SPEECH PROCESNNOR
» Average to Peak Audio Ratioc MODEL 60
Increased up to 8db. .
u Battery Power Internal—1.5MA Drain. radio S e
- = - 2602h E. Ashla
w Frequency +1-1/2db — 300-3000 Hz. Fresno, Calif. 93726 Phone (209) 224-5111
u Process Gain Control with In-Out Switch.
MODEL 60W—ASSEMBLED........$29.95 RTTY
MODEL 60K —KIT ....oorceerecn $23.95 o B
hase-lock loop RTTY PC boards
200-15K PC BOARDKIT............ $14.95 *« CMOS RTTY regenerator PC boards
ORDER DIRECT OR WRITE FOR BROCHURE ¢ Phase-coherent afsk PC boards
__._ AND NAME OF NEAREST DEALER AOK for Oscar 7 send S.A.S.E.
Mm PHONE: (814) 432-3647 telemetry DIGICOM for Info.
L‘:--' % BOX 185-A « FRANKLIN, PA, 16323J Suite 900 185 Devonshire St Boston. MA 02110
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TECO °

A SUBSIDIARY OF TUCKER ELECTRONICS CO.

UP TO 15% OFF ON ALL B&K/DYNASCAN
NEW RCA METERS AT SPECIAL TECO SAVINGS NEW INSTRUMENTS

— CALCULATORS —
CORVUS, BOWMAR, MELCOR, SINCLAIR (WE TAKE TRADE-INS)

— CITIZENS BAND RADIO —
COBRA, HY-GAIN, MIDLAND, E. F. JOHNSON, & OTHERS

— AMATUER RADIOS —
GENAVE, MIDLAND, TEN-TEC, HY-GAIN, & MANY OTHER MODELS

— ANTENNAS —
ANTENNA SPECIALISTS, CUSHCRAFT, HY-GAIN, ROHN, CDE, & MORE

— NEW TEST EQUIPMENT —
B&K/DYNASAN, LEADER, PHILLIPS, WESTON, FLUKE, RCA, & OTHERS

— USED TEST EQUIPMENT —
HEWLETT-PACKARD, TEKTRONIX, GENERAL RADIO, FLUKE, & OTHERS

— COMPONENTS —
WORKMAN, G-C (CALECTRO), RCA, GOLD LINE, & MANY MORE

— TECHNICAL PUBLICATIONS —
SAMS’' BOOKS, TAB BOOKS, ARRL BOOKS, HAM RADIO, '73, CQ, ETC.

Dick McDonald, KSWOR
CALL: (214) 348-1560

WRITE: PO BOX 1050, GARLAND, TEXAS 75040

l E C O a subsidiary of Tucker Electronics Co.

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040)

214—348-1560

\&
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DATA
SIGNAL

the latest in station accessories

| ¢

-

CRICKET 1 ELECTRONIC KEYER

A popularly-priced IC keyer with more features
for your dollar. Cricket | is small in size and
designed for the beginner as well as the most
advanced operator. It provides fatigue-free send-
ing. Easy to copy at all speeds. Turn on its
side and use as a straight key for manual key-
ing. AC/DC.

Shipping Weight 3 Ibs. $49.95

SPACE-MATIC 21-B

The Switchable Keyer. It's up to eight-keyers-
in-one. Use the switches to make this your very
own personal keyer, both today and tomorrow.
Add such features as dot dash memory or ad-
just spacing with the turn of a switch. Com-

pletely perfect.
Sh. wt. 4 Ibs. $119.50

TOUCH-TONE DECODER

A highly reliable tweive digit decoder with input
protection, and PLL circuitry for extremely
stable operation. Heavy duty output relays,
small size, plug-in circuit board. All these ma-
jor features at an UNBEATABLE price.

Sh. wt. 1 Ib.
TTD-12K Kit $114.50

TTD-12 Touch-Tone Decoder $129.50

Write today for complete details

Data Signal, Inc.

Successor to Data Engineering, Inc.

2212 Palmyra Road
Albany, Ga. 31701

912-435-1764

CALCULATOR CHIP A1030 %

North American Rockwell ALO30

4 function & percent:on-chip

clock:8 digit floating or B
fixed DP:full memory and con ca.§4.95
stant 42 pin staggered lead w/datn
DIP {unbent).

745206 SCHOTTKY BIPOLAR

745206 Schottky Bipolar 256x1
Random Access Memory.

ea. $3.49 10 pak $29.00
10 AMF FUI_.I. WAVE BRIDGE RECTIFIER

Ty 2N3[I55 NPN TRANSIST[]R

g 2N3055 Transistor (power):PD-115W;
VCE-60V; HFE-50; FT-30K; Casec-TO-3
ca, §1.15 ;n for Sb.9

DIP RC NETWORKS

14 and 16 pin 1C packages containing
precision resistors and capacitors.
NO SCHEMATICS AVAILABLE
s Sample indicates most contain 10 to i

15k and 1 or _‘I'_ Assortment of 8,851.

All Merchandise 15 new unused surplu
and is sold on a v back guarantee.

Five dollar minimum order Free first
lass postage on all orders., California
Residents please add sales tax.

Send stamp for free catalog. Write

VALU-PAK
box AF Carmichael, Ca. 95608

GROTH -Type
COUNTS & DISPLAYS
YOUR TURNS f“‘
e One Hole Panel Mounr
e Handy Logging Area

e Spinner Handle Available

Case: 2x4"; shaft % "x3"
Medel TC2: Skirt 2%4"; Knob 1%"
Model TC3: Skirt 3”; Knob 2% "

R. H. BAUMAN SALES

e 99.99 Turns

P.0. Box 122, Itasca, IIl. 60143

LOGIC MICRO/MINI-

LOG’C COMPUTER NEWS
NEWSLETTER ©

SAMPLE COPY $1.00
LOGIC NEWSLETTER
POB 252

WALDWICK, N.J. 07463

THE ULTRA-BAL 2000

NOW....... An extremely rugged, weather proofl BALUN!
sFull 2KW, 3-30 MHZ,, 1110or 114 ratios.

2 *Specisl Tellon insulation, May be used
with tuned lines and tuners.
\ *With dipole insulator and hang.up hook.
ONLY $ 0.95ppd. (state ratio)

t your dealer or order direct

|K.E.Electronics am 1279, Tustin Calif.92680
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The New Hy-Gain 270
brings state-of-the-art design
to 2 meter mobile.

The Hy-Gain 270 is specifically designed to solve the problems of
gain 2 meter mobile antennas... hard tuning. high VSWR, poor
pattern due to irregular ground plane, and fade from whip flex.
The all white fiberglass and chrome design develops 6 db gain
through the use of 2 stacked 5/8 wave radiators with a self-
contained 1/4 wave decoupling system. Because the Hy-Gain 270
operates independent of the car body ground, you get minimum
pattern distortion for maximum range in all directions. Independence
from the car body also means the end to tune-up problems. The
fiberglass design solves the fading problem due to upper whip flex.
Since the antenna and feedpoint are sealed in fiberglass, the
Hy-Gain 270 will deliver top performance year after year without
loss due to corrosion. The Hy-Gain 270 can be mounted anywhere
...bumper. cowl, deck or mast.. for fixed. land mobile or marine
service using Hy-Gain mounts listed below.

» 6.0 db gain.
* 250 watt rated.
144-148 MHz.
VSWR less than 1.5:1 at resonance. 6 MHz Bandwidth.
96" whip height.
No pruning required, completely factory tuned!
* 50 ohm input.
» 3/8 x 24 standard mobile thread.
« Comes with 18 coax and PL-259 connector.

Order No. 270
Mounts — Universal No. 271

Flush Body No. 499
Bumper No. 415

Get maximum range...get a Hy-Gain 270!

For prices and information, i &
contact your local Hy-Gain - a'n
distributor or write Hy-Gain. B St

e

Hy-Gain Etectronics Corparation. 8601 Northeast Highway Six: Lincoln. NE 88507 402/464-9151; Telex 48-6424
Branch Office and Warehouse. 6100 Sepulveda Bivd. #322. Van Nuys CA 81401, 213/785-4532; Telex 65-1359
Distributed in Canada by Lectron Radio Sales. Ltd.. 211 Hunter Street West: Peterborough, Ontano

december 1974 91
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Mig. by,

—"'*"'} SYMTEK inc.
;‘%i 4805 N. HESPERIDES
| TAMPA, FL. 33614

HI THERE !
MEET THE AMAZING NEW

SABA-S5

PREAMPLIFIER

WBATPI | Jerry ) Says "/ # @%,
does that thing work!

WA4ILS (Hugh) Says “Couldn't have made
waak siation conlacts without it."

WAVE (Frank) Says “Will enhance any
station's capabilities.’

WAFPC (Mac) Says “Well worth while
MNote: Above evaluations on Collins 75A4
S-Line, Drake A4-B. R4.C Signal-One

FPM 300

Specifications

Solid State Circuitry MOS-FET
B0-40-20-15-10 Meters NO TUNING
Ultra Low Noise-High Useful Gain
Gain: 20 db min. Typical 25 db
Noise Figure: Less than 2.5 db

.

High Quality Communications Design

= Hroadband with adequate MARS
Overlap
* Minutes to install on Receivers

Battery or External Power Operation
No Strong Signal Overloading
Allows reduced RF Gain on receiver

for improved cross modulation
= Altractlive Black textured and gray

Cabinet 1X4X5

» Low Current drain [Appr. 15ma (@ 18V)
* LED Indicator light

Ty TOUR PAVORITE
CAATRIBUTON

— COIL KITS —

for HIGH EFFICIENCY 35 WATT

CLASS D R.F. AMPLIFIER

as described in October “Ham Radio" page 20
L2, T1, T2, T3 Postpaid $8.25
L1, L3 for 160 meters $3.50 —
80 meters $3.30 — 40 meters $2.90

for MINIATURE 7-MHz TRANSCEIVER
as described in July "Ham Radio" page 16
L1, L2-3, L4, RFC1, 2, L5-6-7 Postpaid $7.00

SEND FOR LIST OF COIL KITS

Craig

P.D. Box 615
Portsmouth, N.H. 03801

1C-230 Icom
$489.00

Phone (207) 439-0474
(603) 436-9062

radio

QUALITY » THE SIZE » THE FEATURES * CHECK

CTCSS — MINI ENCODER
G-10 Glass epoxy circuit board, Preci-
sion grade American components, 3/4"

x 1-1/4" (single freq.). Fits with ease
into handheld units. Multi-freq. units
‘.1,“:'] Lsnw pow;r cou'aumptéon (Iseslsqthgn
2mA). Single Freq. Unit Only .95,

o Additional F Only $2.00
@ CappeLL CorL Corr. @ Each Additional Freq. Only $2.00.
@ » COMMUNICATION PRODUCTS & ENGINEERING .

P TN 2 7 . -
QULTNEY, VT. 05764 802-257-4055 P. O. Box 261 * Milford, Michigan 48042

Stock Coils

Coil Winding Quick Quotes
Coil & Choke Forms

Send Specs or Sample

3Jidd IHL

w
I
=
x
Q
w
I

MESSAGE

814 648-5122

BOX 235 » SENECA, PA. 16346 »
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SAROC—

JANUARY 2-3, 1975

Tenth National Convention
Hotel Sahara Space Center, Las Vegas, NV

DEL WEBB’S HOTEL

SAUARA

LAS VEGAS, NEVADA

-

Advance Registration, $11.00 per person, includes:
. Advance Registration ticket.
. Regular Registration ticket.

. Admission ticket to Social Hour, hosted by T. P. L. Communications and
TRI-EX Tower Corp. with SAROC on Friday.

. Admission to Exhibit Area and Technical Sessions.

. Ladies will receive an additional ticket.

. Admission ticket to Social Hour, hosted by Ham Radio Magazine with
SAROC on Saturday.

. Hotel Sahara Safari Brunch ticket for Sunday.

. Tax and Gratuity on all items listed.

Advance Registration, with midnight show, $21.00 per person:

Includes all items 1 thru 8, plus Hotel Sahara’s midnight show with two
drinks in the Congo Room starring Totie Fields.

Advance Registration, with dinner show, $27.42 per person:

All items 1 thru 8, plus Hotel Sahara’'s Dinner Show, no drinks, in the
Congo Room starring Totie Fields.

Mail your SAROC Advance Registration check now to SAROC, P. O. Box 945,
Boulder City, Nevada 89005, must be received before 15 December 1974,

Full refund on advance registration if written request is received in SAROC,
P. 0. Box 945, Boulder City, Nevada before 2 January 1975.

Special airfares via United Airlines round trip to Las Vegas, Nevada from selected
cities, includes three nights accommodations, SAROC Advance Registration,
Dinner Show, Tax and Gratuity. Request complete details from SAROC, P. O.
Box 945, Boulder City, Nevada 89005.

Call toll free 800-634-6666 for Del Webb's Hotel Sahara accommaodations, for
SAROC special room rate of $15.00 per night, plus room tax, single or double
occupancy, effective January 2-6, 1975.

More Details? CHECK—OFF Page 136 december 1974 93



amateur radio’s
only air mail
twice monthly
newsletter

a new
standard of
excellence in

news reporting

for today’s involved
amateur

1 year — 24 issues — $12.00

HR Report Greenville, NH 03048
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S < Think of it as the best tester
in your bag. Only $299

Now you can gel a high performance Model 8000A Digital
v 0 M I'rom Fluke, America’s rnrmnonl maker of quality digital
i d for TV, radio, sterec and audio
service. No olhcr digital V.0.M. gives you the ruuunoe range
to check breal and switches, the high resol itage o
look at emitter base and other transi llent ac
accuracy and full accuracy with a 30 second uann-up

Measures in 26 ranges 100 4V to 1200 V, 0.1 pA to 2A, and 100
millii? to 20 megt! with a basic dc accuracy of 0.1%. Full year
guarantee. Low cost options include rechargeable battery pack,
printer output, deluxe test leads, HV, RF & 600-amp ac current
probes, carrying case, and rack mount. Unique sell zero elimi-
nates offset uncertainty. Electronics securely mounted in high-
impact case. Service centers throughout U.S., Canada, Europe
and Far East for 4B-hour turnaround repair,

P.O. Box 7428
FLUKE]: Seattle, Washington 98133

Get all the details from your nearest Fluke sales office. Dial
toll-free B00-426-0361 lor address of office nearest you.

YOU ASKED FOR IT!

ECM-5B FM Modulation Meter
Only $99.95 i"n‘é Srystals.
® 0-7.5 kHz deviation peak reading
Meets commercial requiremaents

= Dperates 30-500 MHz

® Cryvtal controlled for sasy aperation

* Telescopic antenna

NEW OPTIONS
® NICAD powsr ek 53040 o
® Charger 0. =
L r—— — - —
with ssrphone  $12.98
- - -

Write or call for complete info
Send check or money order for $99.95 plus $1.50 for
shipping. Indiana residents add 4% sales tax. Crystals
for 146.94 MHz $3.95. All other freq: $7.10

ECM Corporation
412 Morth Welnbach Ave.
Evansville, Indiana 47711
B812-476-2121

Signal Discriminatony for Superior CW  receplion
through QRM & ORN. Plug in imitailstion, one year
warranty, & 15 day return privilese

DE-101 for phones oaly 115 VAC 3295
DE-101A for SPKR & phonei 115 VAL 54395
DE-1018 for SPKR & phoney 12-18 VDC 33295

DE-101C for phones enly 12-18 VDC 2195

8.1 Tested DE-101C Cirvwit Board 31595 ppd
DYNAMIC Electronics Ing, CB:2 Trited Ausis PWR ampiier BD  §11.95 pod

€B-3 Teird DE-1018 Cirtwit Bodrd 52195 ppd

P. 0. Box 1131
Decatur, AL 35601

PRINTED CIRCUIT BOARDS

Available for any amateur project appearing
with artwork in any amateur periodical.

Write for complete details and prices
D. L. “Mac” McClaren, WBURX
Printed Circuit Service for the Amateur
19721 Maplewood Ave. Cleveland, Ohio 44135

Add 32 ship. for AC moseh, 31 for D modeh

216-267-3263

More Details? CHECK—OFF Page 136



* 24 HOUR COD-PHONE ANSWERING SERVICE
* OUR DATA/APPLICATION SHEET ENCLOSED
WITH EACH TYPE SHIPPED
* EVERY UNIT 100% PARAMETER AND FUNC-
O ‘THE - SAME FAIRGHILD. COMPUTER TYPE
E FAIRCHILD -
HAM/HOBBY/EXPERIMENTER GRADE HIGH SPEED TESTER USED BY MAJOR SEMI
SEMICONDUCTORS COMPANIES.
COMMUNICATIONS INTEGRATED CIRCUITS SPECIAL — TRANSISTOR BAGS
IC Type Description Case Price IC Type Description Case P;L“
ea. .
i " 2NA2222 NPN Trans., Bag of 12 TOI1B 2.00
n;gggz Joresshe Thnec (SDIP 032 | 2NA2907 PNPTrans.,'Bagof12 ~ TO18 2.00
mg;‘i’ cGC!’S?Ugg?#"UX }g¥gg }%g 2NA3904 NPN Trans. Plastic, Bag ul'1$892 300
ersatile . T x
NA3018 4-Trans. Array j2To8 afo | 2NASNOS PNPYrans. PlesticiBagiel29. . 50
NA3026 Dual Diff. Array 12-T05  0.99 2NA930 NPN Low Noise, Low Power,
NA30B&6 5-Trans. Array 14-DIP 0.45 Bagof 12 TO18 3.00
NA3036 Dual Darlington 10-TO5 0.75 RADIO TRANSMITTER ON A CHIP!
NA1595 Analog Multiplier 14-DIP  1.90 * OSCILLATOR = BUFFERS * MODULATOR *
NAB038 VCO/Sine/Sq./Tri. 14-DIP  4.50 « CONTROLLED POWER OUTPUT STAGE »
NA1596 Bal. Mixer/Mod. 10-TO5 1.20 NA2000 100Mw AM on 10 Meters 9.95
NA376  Voltage Reg., Pos. Low Stdby NA2001 250Mw AM on 10 Meters 14.95
8-DIP  1.25 in stud mount package
NA723  Voltage Reg., Pos./Neg. 10-TO5 0.99 Both types usable at reduced output at 6 Me-
22;363 g&'r‘:;“ A IEB:':’ g;g ters and above. Requires external crystal and 2
NA1304 Stereo Multiplex Decoder 14.DIP 1.20 tunsd clroufts. With''Uata/applications;
NA2111 FM IF Strip/Quad. Detecitit‘ Gl 2ia% TERMS:
i ; i Prepaid U.S. orders over $10.00, we pay shipping.
NAROID M AFStrb e Peamp 13-DIE 243 Prepaid U.S. orders under $10.00, add {1.00 chg.
Prepaid Foreign orders over $10.00, add postage.
COD-PHONE (408) 867-5900 Prepaid Foreign orders under $10.00, add $1.00
AUTOMATIC RECORDER 24 HOUR COD TELE- g‘ga Sﬂsﬁigg;érs over $10.00, add $1.50 chg
PEIONE. 'ORDER: SERVICE COD U.S. orders under $10.00, add $2.50 chg.
1. Name & Full Street Address (NO P. O. No Foreign COD orders.
Boxes) Include ZIP California residents add 6%, sales tax.
2. Your telephone number, including area Confused? Please read again before ordering.
code.
3. Your Order - Type, Price, Quantity. NASEM, Box Al, Cupertino, Ca. 95014
|""" ----------- P W Wy Sl iy il
! "THE ELECTRONICS STORE" I
' C F P ENTERPRISES RMS CORPORATION
866 RIDGE ROAD, LANSING, N. Y. 14882 N BN OAD SROUTE 119
No other amplifier even comes close 7400 SERIES 1.C.'s MATRIC-KEYERS
| HUSTLER ANT. GOTHAM ANTENNAS

VHF ENG. KITS — VHF-HT-144 — VENUS SSTV
LARGE INVENTORY OF COMPONENTS
1-495 to Rte. 119, Groton Exit 19

2 Miles On The Right J

ALPHA 374 by ETO

|
1

]

: Here is amateur radio's only state-of-the-art
1 broad-band, full legal power linear amplifier.

: + Instant Bandchange without tune-up

i * Self-contained desk-top cabinet

I * Eimac ceramic tubes (1200 watts rated
! dissipation)
i
I
1
]
I
]
I
L
I

1

Colline military or pommercial p-
. eapecially 618 T Trance vers. 4907
AN/ARG-102. AN/ARC- 04,

Write today for complete details on this exciting
new linear.

Office & Salesroom Hours by Appointment Only
24-Hour Phone: 607-533-4297

Send SASE for Monthly Listing of
Used Equipment and Bargain Goodies

DreA|
EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE

/
NOW NO TRAPS —NO COILS — NO STUBS —NO CAPACITORS 04“!
__J

Fully Air Tested — Thousands Already in Use
- T I e S  ——

—

T I

H

,
1 i
— 44—t

#16 40% Copper Weld wire annealed so it handles like soft Copper wire—Rated for better than full legal power AM/CW
or SS5B-Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to | at most heights—Stainless Steel hardware—
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp-
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL: 75-10HD—ONLY $12.00 A BAND'

Model 75-10HD $60.00 66 Ft 75 Thru 10 Meters Model 75-40HD $40.00 66 Ft 75 Thru 40 Meters
Model 75.20HD $50.00 66 Ft 75 Thru 20 Meters  Model 40-20HD $33.00 35 Ft 40 Thru 20 Meters
Model 80-40HD 342.00 69 Ft 80-40-15 Meter (CW)

OR THRU YOUR FAVORITE
ORDER DIRECT OR WRITE FOR "m» 300H Shawnee DISTRIBUTOR
FULL INFORMATION Leavenworth, Kansas 66048
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T! FINEST! SMALLEST!

. CTION AC-DC
6 PUNGLATOR KIT!

« Lightwelght, pocket size
Extra large display
« & functions plus, mi
times, percentagle,
. ng decima
. (lel:’:i:: aid Mix calculations
» True credit balance
« Simplified indexing
« Mark up and Mark down
+ Constant multip

ES
THE }/IMPL

nus,

constant

lication and

DICMIATOR ... G

6.8.12 [Rai3ics $16.95

BASIC KIT 11 — includes case, all-function Flex Kes
Keyboard, Cal Tech CT5002 ecalculator chip, 9-digit
Antex LED display with built-on individual magnifiers.

plus sheets, 16.95
BASIC KIT #2 — same as Basic #1 except ealeulato
chip is National &-digit MM5725, 16.95
BASIC KIT #3 — same as ic #1 except caleulatorn

chip is National 6-digit MMH7:146 and TH192. 16.95

12 DIGIT BASIC #4 — Key parts include: CT6001
chip, 4-3 digit readouts, factory etched PC board, case,
case, 2-resistor networks, decimal switch.
Keyboard with ON-OFF switch dingrﬂms.l

!

carrying
Wwild Rover
Sale $24.95

8-DIGIT MINI CALCULATOR BASIC KIT #6 ~— world’s

division ¢ AC adaptor jack 1e MiN 1
. 1y smallest, Needs least amount of components to complete gAY
st parts in a kit Imagine the pc b"mddrli)?e:} kit. Includes CT-5030 chip, mini case, with lens, key-
'}I“k:s "ehv;echm 4 resistors, two trtmslstof‘;. t";’,‘;{ it is. board, with on-off and constant switches & percentage.
Py ith the’ 9 digit readout. SIMPLE! You N d 9-digit array (Hewlett Packard). Includes diagrams.
tor q‘:(‘)ry Kit includes: umacnvelgh;ck iﬁﬁ):ﬁ:;ﬁ‘ that p.c. board $19.95,
filter; Fiex Key (type 208K-00) 18 K00 K0, or ON- | 8-DIGIT “TEXAS INSTRUMENT" BASIC KIT £7 — zO
measures only 2z X t: MAIN pc hoard; readout includes T-1 keyboard, 1K8149, standard 4-function. 7 =
OFF, one for K cansla“‘_b,;o 26-pin calculator chip; With T-1 caleulator chip TMS-0128, p.c. hoard, case. e
board; famous Cal Te_ChHawl'ett Packard 9 digit array; lens. Microswitch (on-offy. 9-digit ANTEX array; in- [ -
two 75491 ic dr‘;VS{Z; :Qunector resistors; two tran- cludes diagram, $19.95, € x
ac jack; 9 Volt batthry € necessary wire plugs: MINI CALCULATOR BASIC KIT #8 — 4-Function Same 1
bhack protective D and
sistors; “CQ.O‘:‘S (Less 9 volt standard battery an as KIT #6 except less percentage and constant.
easy InStruCliong. o= iy 2Ve x 1 x 4%27, Includes CT-5031 chip $17.95,
AC adapter) IMAGINE! only 22 P
‘ALL LED’ MONSANTO READOUTS| NTEGRATED CIRCUIT SOCKETS  bu, an 2
; ake 10 7
MAN-1 MONSANTO CHAR. SALE  Quantity in: Side Mount 1 00 Discount!
[116-Pin, DIP . . .50 §i H
TYPE HT. EACH Discounts LJro-s."n P 6-Fins 'ZQB 1:.:;,.' Wire Wrap . ..69c¢
wan.s O MAN:1 .27  $3.50 3for$ 9. | (18 fins (Mini OI) 390 16-Pin, Wire Wrap ...859¢
- - 32 . .
>z I MAN.3 (13 100 3 for $2.50| EPOXY o Ve AAT SCRST
3 . [} MAN-6 .60  4.50 3for$12. | wave 100 [] .78 (i .99 RS! TRIACS!
[] MAN-64 .4 3.50 3for$ 9. | SILICOK 200 11,95 iz QUADRACS!
R [0 MAN-7 .27 1.50 3for$ 3. | BRIDGE 600 (11.35 |11.75 SAME PRICE
MAN-6 . *35 LED matrix RECTIFIERS | 800 []1.59 (. 1.98
MaN-64 Coder 2 amp 1000 [11.79 (i2.25 SALE!
THREE QUARTER P o 9.95 2 TO- 5 e GAmMp ' . x 1.\ /1Ny lO-Amp Power
or
INCH DIGITS $4.95 || 7-rerment, CLOCK CHIPS *% low w Tab Plastic Units
BY OPCOA | ¢, OPCOA SLA-1 ON a “pip  $4.95
3 for $13. GRE:? REFLECTIVE O mms3 WITH DATAzSH:ETS 6.95
LED READOUT 11  6-digit 28-Pin ... .. 6.
* 0.7 character MMS312 4-digit 24-Pin . 6.95
* 0to9 / - 00 Red %’ MMS313 i n -
Type Cotor m ) [J Yeltow|J) MMS314
* 7 Segments [] SLA-3H RED S O Green 0O MMS316
30 miis [ SLA-3H* ED T - / ) MMS316-A no alarm .95
Order by ype 1 SrATi3  GREEN " Inflati
number [J SLa-23 YELLOW . “h " t ht B:
7 sLa 23« YELLOW ation - ,"g 31015~
*Plus or Minus ane Ec 0 No
s o IC PRICES - ---
Indicatcs: 0 to 1.5 Type Sale Tt by tvpe mumbert Spee et on regueet © ONLY Take
dicatea: s Peeet  ONELY ¥ 25%
Pllesuc case. ” 8 g:;:g‘l’ N 0 sSN7a3o .24 | O SN7a72 a2 * Factory Marked
y 1Ve x 10% x 17 0 sN7402 D SN7a32 (28 | [] sN7473 52 | 3 SNy4107 .49 [1 SN74161 1.59
PRECISION g Nrses D shzaar as|Dshrara 3s | SN7is (33| 0 SN7aied i7s
O sN74apa 7438 a5 | [J SN7475 .91 : 74164 2.85
CRYSTAL Onty $1.95 0 snraos O SN7aay 133 |Q rare 52 O Shraiia 3%[ 5 SNrates 285
06 . 79 : .
Excellent time buse and O sN7407 [ 5N7442 102 | O SN7480 53 | SNyai2h -39/ L SN74173 1les
gther uses.  5.000 MHs. O SN7408 = $N7e43 L19| 0 sN7481 1025 | (] Nra1as | hyaire 225
sbe HOL cune, 0 SNyase O shrass 109 O SN7ass 19| N7aizs 83| 0 N7aize 1z
0] SN7411 6 1.19 | O SN7485 2.50 | [ SN7 : 77 1.25
O an7art 0 SN74a7 1119 | O snrdos 4139 1.28 | O SN74180 1.10
Ing MAN [l SN7313 0 SN7a48 1119 | O SN7483 3730 | O snreie? 2.3 0 SN7a1a1 395
Using -3% 1 SN? 0 SN7as50 27 | O sw - 4141 1.19 [ [7 SN74182 1.05
Complete | O n741e O SN7a51 28 | [) Shyasy 135 | F Snreies 4320 SN7aies 213a
H snzats O sN7ass 26 | O Snraos 1355 SN7414s 2085 (7 snyaray 334
O eNiate 0 SN7458 39 | O snraes 32 SN74150 1.19 | [] SN74192 159
$29'95 ) snr420 O sN7ass 28 [0 SN745a 105 | (O swraios 139 0 SN73193 1ise
o KIT O sh7aa O snyaey 38 H SN7495 .99 |0 SN7a1sa 1se l O snpaies e
- SN742 . .99 .
MITY DiIGIT |C SN7azs 5 SN7462 .39 | ] sN74100 1lss g sNTaiss 129 H sN74196 1.20
DIGI B sN7a23 0 N7est 330 $N74104 1125 | O SN74137 125 | () Snyaios 420
LED ‘DCM’S’ |5 shrsze O $N7a70 a9 [ O SN7aioe 33 | NT41s8 135/0 sh7a10s 235
O SN7a2y B aNiare e 106 .55 | [J SN74160 1.85 . [] SN74200 5 95
u . : .
Only Manufacturers as Mousanto’s MAN-1 Rare b £ thes L
Buy 3 — $8.88 00 oo precisinn moduies’ thad . CRYSTAL
Take 107 - er heights of 0.3 . 4 by h eloe]
.:"\“IH O Maker Aludes 8327 e hoard with fingers for a FREE edge | Sed by R el Y OSCILLATOR
par Mk connector, side-mounting dip socket. LED readout of mter Ty PN
IMAN-1.27'h Monsante  ([DORC( I, MCETEERIIAR QU 0T Motes connectors | Tome  min e yreg $4.95
MAN-4 | . Monsanto ! ! N Rl o 00 - 3t
 Litronics (thix  ELIMINATER  SOLDERING  YOUR  IC's) and 001, Reamires T (', Gen- Money-Back - “l
o romice booklut. INCLUDES P.C. EDGE CONNECTOR — FREE!  [irutes o seuare wave on BSOSV SRCE
3 K Opcoa * Pin-far-pin MAN-1_°* Pin-for-pin MAN-d, elec, char, same vutput. Rize: 114 5
(A on all items }&;
Terms: add postage R, d: net 30

Same electrical specs as the MAN-1. Mea-
1/8” encapruluted in red epoxy lens.
all reflective bar types, MORE BRIL-
LIANT! Made for distance and wide-angle viewing, Fits
into standard 14 pin DIP socket. Kit includes MAN-6,
right angle IC socket, edge connector, pc board, as-
sorted resistors and capacitors, SN7475, SN7447,
SN7490, Molex sockets and booklet.
(0 Same as above except uses MAN-64, 0.4 ALL LED
readout. MAN-1 characteristics .Only $8.88
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L (off Water Street) C.0.D.'S MAY BE PHONED
JUMBO ;| 20¢ CATALOG Fiber Optics, 'iCs’. Semi's. Parts
o 6// MINIMUM ORDER — $4.00
MITY POLY PAK
DIGIT DCM P.0.BOX 942) LYNNFIELD,MASS. 01840

Phone Orders: Wakefield, Mass, (617) 245-45829
Retail: 16-18 Del Carmine Wakefield, Mass,
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[

flea
market
!

I8 RATES Commercial Ads 35¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions allowed.

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

B8 SEND MATERIAL TO: Flea Market,
Ham Radio, Greenville, N. H. 03048.

MOTOROLA PORTABLES — Expert repairs, rea-
sonable prices, fast turn-around time.. More de-
tails and flat rate catalog FREE. l|deal Technical
Services, 6663 Industrial Loop, Greendale, Wi 53129.

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

MIDLAND 2M FM TRANSCEIVERS — THE BUY OF
THE YEAR. Sales agent samples and display units
— most never turned on — in original boxes, full
factory warranty. 13-500 (15-watt) 12.channel mo-
bile, $213.50; 13-505 (30-watt) 12-channel mobile,
$241.50. All eqmpped with 34/94, 16/76 and 94/94.
Also 13-509 220 MC 10-watt 12-channel FM mobile
transceivers, $188.95. Satisfaction guaranteed. Send
check with order to Mesa, Inc. — attn. W@CW,
5460 Buena Vista Drive, Mission, Kansas 66205 —
Phone 913-262-6565.

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

3.5 MHz YU-DX CONTEST — 21.00 GMT, 11th Jan.
to 21.00 GMT, 12th Jan. 80m CW only. YU stations
call: “CQ TEST'". Rest of world calls: “CQ YU”.
Exchange consist of RST4+QSO number, starting
001. Only one contact with the same station is
permitted. Categories: Single operator, multi opera-
tors. Club stations multi in any case. Log date,
time in GMT, call sign stn. wkd, exchange contrals,
country/YU preflx/lf new multlpher/ and points.
Summary sheet must include signed usually used
declaration that station has been operated in ac-
cordance with “ham spirit” amateur radio regula-
tions and contest rules. Logs must be postmarked
before 15th March to: YU-DX Club SRJ, P. O. Box
48, 11000, Belgrade, Yugoslavia.

PLAY CHESS. Radio Amateur’s Chess Players Net
3928 kHz daily, 7:30 p.m. Eastern Time, Saturdays,
Sundays, Holidays 11:00 a.m. NE USA. Details
from W20LT.

QSL’s, Sample catalog 20¢. N
Box 11184, Phoenix, Ariz. 85061.

WANTED: Information on CMC model 706B fre-
quency-period counter (N1DW optional feature.)
Operating or maintenance manual would be es-
pecially welcome, but if you only have a schematic
diagram, that would be a big help. Will copy and
return. Also need operating/maintenance info on
LAE-2 uhf signal generator. Jim Fisk, W1DTY, Ham
Radio Magazine, Greenville, NH 03048.

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

51501. —_—

THE VETERAN WIRELESS OPERATORS ASSOCIATION
is planning a celebration and banquet in New
York City on February 22, 1975, observing our
Golden 50th Anniversary of the original organiza-
tion of wireless operators. All veteran wireless op-
erators are invited to participate in this gala affair.
For information — write V.W.0.A,, Inc., Post Office
Box #35, Church Street Station, New York, New
York 10008.
WANTED: GENERAL CLASS (or higher) hams to
join 4,500 member Morse Telegraph Club. Hur
dreds of hams already belong. Send modest $
annual dues (includes subscription to great slick
paper newspaper ‘“Dots and Dashes’’) to GST A. J.
Long, 520 West Schwartz Street, Salem, Ill. 62881
for membership card and assignment to nearest
chapter.

MERRY XMAS and HAPPY NEW YEAR from WQCVU.
First amateur in the world awarded the RSGB
Empire Award on two way SSB in 1962.

EXCLUSIVELY HAM TELETYPE 2lst year, RTTY
Journal, articles, news, DX, VHF, classified ads.
Sample 30¢. $3.00 per year. Box 837, Royal Oak,
Michigan 48068.

2 METER FM MOBILE “CARTOP"” ANTENNA. Unique,
secure, instant mount. No magnets; no drilling
holes. XYL will approve. Outperforms trunk lid
mounted antennas. Tuneable 1:1 SWR. Money-back
guarantee. $16.95 plus $1.00 shipping. (Conn. resi-
dents add Sales Tax.) Marsh Devices, P. O. Box
154, Old Greenwich, Connecticut 06870. Litera-
ture available.

PC’s, Send large S.A.S.E. for list.
73, Box 1, Beilaire, Ohio 43906.

QSL's samples 20¢. John Hull
Box 41, Duluth, Minn. 55804.

NEED PARTS? We carry parts for R-388-390-390A-
391-392-1051-5181 - Nems Clark-Racal-Pack sets -
PRC-25-41-47-62-70-71-73-74-77. If you need a part
no matter what you have. If its U.S. government
we have it or can get it. Also we want to buy or
trade all aircraft communications. All ground radio
communications. All plug-in modules control heads.
No matter what cond. they are in - bent or busted
ok. We wilt buy or trade. We have R-390-388-390A-
392-1051-51S1 Nems Clark - Racal - and new ham
gear for trade. D & R Electronics, R. D. #1,
gGOMPlIn)n, Pa. 17847. Phone 1-717-742-4604 after
0 .M.

LAMPKIN 105B, Very Good._$45.00, includes ship-
ping in USA. Money order only. Danny McMillan,
POB 1042, Astoria, Oregon 97103.

SIGNAL ONE OWNERS, expert and prompt service
by ex-Signal/One engineer. Also will purchase your
functioning or not functioning unit or spare parts.
Write or call for details. Larry Pace, K2IXP/7, 5717
Genematas, Tucson, AZ. 85704 (602-888-5234).

VHF-UHF EQUIPMENT. 432 MHz receive and trans-
mit converters. We now have receive converters for
144 and 220 MHz bands. Pre-amps for all bands 28-
450 MHz. Write for information. Carmichael Com-
munications, P. 0. Box 256, Carmichael, CA 95608.

WANTED - USED FM 2-way radio communications
equipment and test equipment. Mot.,, GE and RCA
etc. No doggies please, CAL-COM Systems, Inc.,
701-51A Kings Row, San Jose, Calif. 95112, Tel.
408/998-4444.

TELL YOUR FRIENDS about Ham Radio Magazine.

& S Print, P. O.

Semtronics, Rt.

Printing, Rte. 6,
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FORGET ABOUT CRYSTALS
FOREVER!!

ONLY “THE FM PEOPLE"” CAN PROVIDE YOU WITH THE BIG 4 IN CRYSTAL FREE
FM OPERATING. TAKE A LOOK FOR YOURSELF AND NEVER BUY CRYSTALS AGAIN.

ICOM IC-230

Compact only 234" x 64" x 934"
30 kHz channel capability starting at
146.01 to 147.99,

600 kHz repeater offset.
10 watt output.
Helical front end.

$489.95 List

SPEC I

« Completely Synthesized

+ ““Motorola Quality” circuit board

The SPEC Il 2 meter transceiver combines
the RP MFA-22 synthesizer with a trans-
ceiver circuit board of *Motorola Quality".
With the SPEC II's 400 channel capability
you are not limited to only 30 kHz channels
or 600 kHz spaced repeaters. Write for com-

plete specs on the only radio of its kind $
made and delivered at this time. 489 00

CLEGG FM27B
« Crystiplex coverage any freq. 146-148 MHz
» 25 watts output
» Exclusive anti theft lock.
Many special package deals available.

List $479.95

EVEN IF YOU ALREADY HAVE A RIG . . . BE IT A MOTRAC OR SB144.
YOU TOO CAN GET IN ON CRYSTAL FREE OPERATING.

MFA-22 SYNTHESIZER BY RP

* Full 2mtr band coverage

« Exceptionally clean output

+ Both simplex & repeater modes
* Adaptable to any radio

* 1 year warranty

Basic Model $325.00

SO HERE'S YOUR CHANCE TO BE YOUR OWN SANTA THIS CHRISTMAS.
COME UP OR TRADE UP TO THE WORLD OF CRYSTAL FREE OPERATING.

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

STORE HOURS: Mon.-Thurs. 9:30-6:00, Fri. 9:30-8:00, Sat. 9:30-3:00. Closed Sun. & Holidays
INQUIRIES WITHOUT ZIP CODE OR CALL . . . NO ANSWER
WANTED: Good used FM & test equipment. No quantity too large or small. Finders fees too.

1009 GARFIELD STREET
OAK PARK, ILL. 60304
(312) 848-6778
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WANTED, ANY CONDITION, HAL RVD-1002 visual
display unit, ST-6 terminal unit, HP-608 signal gen-
erator. State lowest price and condition. K7VOY,
1414 E. Verlea Dr., Tempe, Ariz. 85282.

RADIO LICENSE — Exact reproduction, including
signature. Engraved in solid brass. Send GOOD
Xerox copy with $5.00 to Metal Art Graphics, 1136
Potomac Ave., Hagerstown, Md. 21740. Md. resi-
dents please include state sales tax.

HEATHKIT SB401, $240; SB310, $220; SBI1l10A,
$280; SB630, $70; SB610, $70; Two SB620, $110
each; SB600, $15; HP23, $45; HDP2lA, $15. All
Heath aligned. Utica 650/VFO, $70; Comdel speech
processor, $80; Clegg 6M conv., $60. Richard
Ravich, 15 West 72nd St.,, New York, N. Y. 10023.

SWAP-N-SELLL. ADS FREE in TRADIO. Box 4391,
Wichita Falls, Texas 76308.

COLLECTORS: Sell Ham Radio April 68 thru Dec.
69 complete. Sell by year only, best offer. Bob
Ghormley, WAGUVX, RR #2, Box 249-C, Panama
City, Fla. 32401.

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

STOLEN FROM MARS STATION, Fort Meade, Md.
Five Collins Model KWM-2A transceivers, Serial
Nos. 11359, 10731, 10095, 11218, and 16066. Two
Collins Mode! 30LlI Amplifiers, Serial Nos. 10620
and 11012. Three Collins Model 312B-5 Contrals,
Serial Nos. 10016, 10394 and 59502. One Collins
Model 516F2 Power Supply, Serial No. 18607. Three
Power Supplys, Serial Nos. 12046, 12045 and 12015.
Two Radio Receivers, Serial Nos. 2918 and 1168.
One Multimeter, Serial No. 11065. Anyone having
information concerning these items should contact
their local FBIl office and/or Fort Meade Field
Office, USACIDC, Fort Meade, MD 20755, telephone
301-677-6446 or 677-6622.

CANADIAN JUMBO SURPLUS and Parts Catalogs.
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon-
treal A’ H3c 2V2.

CX7A REPLACEMENT PARTS, SASE for quote.
Emerald, 8956 Swallow, Fountain Valley, CA 92708.

COMPLETE STATION FOR SALE — SR-400A, SSTV
RTTY, two meter, servicing book, etc. Send for
list. Cline, Box 216, Logan, Utah 84321.

SELL: ROBOT SSTV Models 80 Camera and 70 Mon-
jtor. Original cartons and instruction books. Excel-
lent condition. $500.00. Gordon Buckner, W@VZK,
Box 721, Marshall, Missouri 65340.

TRAVEL-PAK QSL KIT Converts photos, post cards
to QSLs! Send call and 25¢ for personal sample.
Samco, Box 203H, Wynantskill, N. Y. 12198.

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

ROCHESTER, N. Y. — Hamfest date of 1975 —
May 31st. Marriott tnn is new headquarters. In-
formation? Write WNY Hamfest, Box 1388, Ro-
chester, N. Y. 14603.

OAK PARK AMATEUR RADIO CLUB Annual Swap &
Shop, Sunday, January 12, 1975 at the Frost Junior
High School Cafetorium, 23261 Scotia, Oak Park,
Michigan.

TELETYPEWRITERS — Kleinschmidt — portable,
fixed, sets, punches, parts, reconditioned, reason-
able. Mark/Space Systems, 3563 Conquista, Long
Beach, Calif. 90808, 213-429-5821.

TECH MANUALS for Govt. surplus gear, $6.50 each:
R-220/URR, R-274/FRR, URM-25D, URM-32, USM-
16, TT-63A/FGC, TS-382D/U, BC-779B, TS-497B/

URR, LM-21, TS-34A/AP, ALR-5, GRR-5, ARR.7,
7S.323/UR, PRC-10. Thousands more available.
Send 50¢ (coin) for list. W3IHD, 7218 Roanne

Drive, Washington, D. C. 20021.

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

With Every $10 Order*

e REDUCE YOUR PROJECT COSTS
® MONEY-BACK GUARANTEE

® 24-HOUR SHIPMENT

® ALL TESTED AND GUARANTEED

® TRANSISTORS:

NPN:
2N3563 TYPE RF Amp & 0SC to 1GHz {pl. 2N318} 6/81.00
2N3565 TYPE Gen. Purpase High Gain (TQ-106) 6/51.00
2N3691 TYPE GP Amp to 25 mA and 50 MHz 6/$1.00
2N 3866 TYPE RF Pwr Amp 1-2 W @ 100-600 MH: $1.50
2N3903 TYPE GP Amp & Sw to 100 mA and 30 MHz  6/31.00
2N3904 TYPE GP Amp & Sw to 100mA (T0-92) 5/$1.00
2N3919 TYPE RF Pwr Amp 3-5 W @ 3-30 MHz $3.00
Assort. NPN GP TYPES, 2N 3565, 2N3641, etc. {19) $2.00
PNP:
2N3638 TYPE Gen. Purpose Amp & Sw 4/$1.00
2N4249 TYPE Low-Noise Audio Amp 1 yA to 50mA 4/$1.00
® FET's: .
N-CHANNEL (LOW-NOISE):
2N4416 TYPE RF Amplifier 10 450 MHz (T0-72) 2/$1.00
2N5486 TYPE RF Amp tn 450 MHz (plastic 2N4416)  3/$1.00
2N5163 TYPE Gen. Purpose Amp & Sw (T0-106) 3/$1.00
2N4091 TYPE RF Amp & Switch (T0-106) 3/$1.00
ITE4868 TYPE Ultra-Low Noise Audio Amp. 2/$1.00
Assort. RF & GP FET's, 2N5163, 2N5486, etc. (8) $2.00
P-CHANNEL
2N4360 TYPE Gen. Purpose Amp & Sw (T0-106) 3/$1.00
M104 TYPE MOS FET (Diode protected) 0.3 pF $3.00
® LINEAR IC's:
555X Timer 1 us-1 hr, Dif. pinout from 555 (DIP) $ .90
709 Popular OP AMP (DIP/TD-5) $ .39
723 Vohage Regulator 3-30 V @ 1.250mA (DIP/T0-5) S .75
739 Dual Low-Narse Audio Preamp/QP AMP (D1P} $1.00
741 Freq. Compensated OGP AMP (DIP/T0O-5/MINIDIP) $ 45
2556 Dual 555 Timer 1 usec to 1 hour {DIP) $1.55
LM305 Positive Voltage Regulator (TO-5) $1.25
MC1458 Dual 741 QP AMP (MINI-DIP) $ 95
Assorted Linears-741/709/723, etc. (4} $2.00
® DIODES:
1N914 TYPE Gen. Purpose 100V/10mA 10/$1.00
1N3600 TYPE Hi Speed SW 75V/200mA 6/$1.00
1N4608 TYPE GP & SW  80V/400mA 6/81.00
1N3893 TYPE RECTIFIER Stud Mount 400V/12 A 2/$1.00
1N749 ZENER 4.3 Voit 400mW 3/$1.00
IN753 ZENER 6.2 Volt 400mW 4/$1.00
IN755 ZENER 7.9 VoIt 400mW 4/$1.00
IN757 ZENER 9.1 Volt 400mW 4/$1.00
1N758 ZENER 10 Voit 400mW 4/$1.00
1N965 ZENER 15  Volt 400mW 4/$1.00
1N968 ZENER 20 Volt 400mW 4/$1.00
D5 VARACTOR 5-50 W Output @ 30-250 MHz,7.70 pF ~ $5.00
F7 VARACTOR 1-3 W Qutput @ 100-500 MHz,5-30 pF  $1.00

*MAIL NOW! With every order of $10 or more, postmarked
prior to 12/31/74. FREE 739 or 749 Low-Noise Dual OP AMP
included—$1 VALUE.

ORDER TODAY -—AIll items subject to prior sale and prices
subject to change without notice. DATA SHEETS included with
all items.

WRITE FOR FREE CATALOG offering hundreds of semi-
conductors not listed here. Send 10¢ stamp.

TERMS: All orders prepaid. We pay postage. $1.00 handling
charge on orders under $10. Calif. residents add 6% sales tax.

ADVA......

BOX 4148-P, WOODSIDE, CA 94062
Tel. (415) 851-0455
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CRYSTAL FILTERS
and
DISCRIMINATORS

9.0 MHz MODELS

9.0 MHz FILTERS 9.0 MHz DISCRIMINATORS

XF9-A 2.5 kHz $31.95 XD9-01 t 5 kHz RTTY
XF9-B 2.4 kHz $45.45 XD9-02 =10 kHz NBFM
XF9-C 3.75 kHz $48.95 XD9-03 £12 kHz NBFM

XF9-D 5.0 kHz $48.95 9 MHz CRYSTALS (Hc25/u)
XF9-E 12.0 kHz $48.95 N
XF9-M 0.5 kHz $34.25 XF900 9000.0 kHz Carrier
: XF901 8998.5 kHz USB
F-05 Hc25/u Socket 50 XF902 9001.5 kHz LSB
XF903 8999.0 kHz BFO

10.7 MHz MODELS

10.7 MHz FILTERS 10.7 MHz DISCRIMINATORS

XF107-A 14kHz NBFM $40.60 XD107-01 +30kHz NBFM $22.10
XF107-B 16kHz NBFM $40.60 XD107-02 + 50kHz WBFM $22.10
XF107-C 32kHz WBFM $40.60

XF107-D 3B8kHz WBFM $40.60 CRYSTAL SOCKET (for XM107-S04) type DG1
XM107-S04 14kHz 4 POLE $18.95 ) $1.50
XF102 14kHz 2 POLE $ 7.95 Export Inquiries Invited

VHF CONVERTERS UHF

MMc 50 MMc 144 MMc 220 MMc 432 MMc 1296
RF Freq. (MHz) + 50-54 144-148 220-224 432-436 1296-1300
IF Freq. ¢t 28-32 28-32 28-32 28-32 28-32
N.F. (typical) 2.5dB 2.8dB 3.4dB 3.8dB 9.0dB
Nom. Gain 30dB 30dB 26dB 28dB 20dB

$53.70 $53.70 $64.45 $64.45 $85.95
Power 12V D. C. {Other ranges, amateur & commercial, to order.
14" x 214" x 414% 4+ connectors VHF Pre Amps UHF, write for details.
Very low N. F. units on special order.

VHF VARACTOR TRIPLERS UHF
MMv 432 $75.20 MMv 1296 $85.95

INPUT: 140-153 MHz INPUT: 420-459 MHz
20 watts max. 20 watts max.
QUTPUT: 420-459 MHz OUTPUT: 1260-1377 MHz
14 watts typ. 12 watts typ.
Size: 414" x 214" x 114" + connectors Size: 414" x 214" x 114" + connectors

High(er) Power units MMv432H and MMv1296H
available. ﬁﬁxﬂﬂaﬁﬂntn’:ﬂﬂﬂﬂh

H All of us at
‘?? SPECTRUM INTERNATIONAL

wish our customers and readers

#: a Very Happy Christmas
J‘ﬂ‘ and a Successful New Year ¥
R s G B RRLEe 7

J-BEAM AERIALS $51.75 . SPECTRUM

70/MBM46 420 — 460 MHz INTERNATIONAL
46 ELEMENT BEAM BOX 1084 CONCORD

GAIN REF DIPOLE 17.3 dB MASSACHUSETTS 01742
STACKING KITS AVAILABLE U. S. A
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FREE BARGAIN CATALOG. LEDS, transistors, IC's,
PUTS, relays, unique micro miniature components,
misc. Chaneys, Box 15431, Lakewood, Colo. .80215.

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

CANADIANS — OR ANY — HWI100, mike, 117VAC
pwr supply. And a spkr (mint condition) — $340.00;
Simpsons wavemeter — $35.00 or offer — you
ship. Kevin Doyle, R. R. #1, Green Bay Rvad,
Westbank, B. C. V@H 2Ag.

QRP TRANSMATCH for HW7, Ten-Tec and others.
Send stamp for details to Peter Meacham Asso-
ciates, 19 ioretta Road, Waltham, Mass. 02154.

MUST SELL: Motorola HT-200 19/79, 2 NICADs,
charger, collapsible whip, antenna patchcord. $165
or ?. Ron Lawson, WA3PXH, RD 1, Box 279,
Hartly, DE. 19953.

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

FREE: 12 Extra crystals of your choice with the
purchase of a new Regency HR-2B at $229. Send
cashier’'s check or money order for same-day ship-
ment. For equally good deals on Collins, Drake,
Yaesu, Kenwood, Ten-Tec, Swan, Atlas, Standard,
Clegg, lcom, Halhcrafters, Tempo, Venus, Alpha,
Hy-Gain, CushCraft Mosley, and Hustler, write to
Hoosier Electronics, your ham headquarters in the
heart of the Midwest. Become one of our many
happy and satisfied customers. Write or call today
for our low guote and try our individual, personal
service. Hoosier Electronics, R. R. 25, Box 403,
Terre Haute, Indiana 47802. (812)-894-2397.

QSL'S — BROWNIE W3CJI — 3035B Lehigh, Allen-
town, Pa. 18103. Samples with cut catalog 35¢.

$8-300, all filters, $150. HRO-50, 1.8-30 MHz, $140.
Drake MN.4, $65. CV-89A RTTY TV,$85. John Lim-
bach, WB4VUP, Box 462, Shalimar, Fla. 32579,

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

MUST SELL: EVERYTHING! SASE please. WA7DKZ,
508 Clark, Laramie, Wyo. 82070.

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

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

USED MYLAR TAPES — 1800 foot. Ten for $8.50
pOSt%attifi Fremerman, 4041 Central, Kansas City,
Mo. 1

SELL GALAXY V, AC, DC, good condx; no mo
$325. W7CFL, 700 Park Lane, Pocatello, Ida. 83201
208-237-0379.

TELETYPE EQUIPMENT FOR SALE for beginners
and experienced operators. RTTY machines, parts,
gears. Send us a list of your teletype needs. Atlan-
tic Surplus Sales Co., 1902 Mermaid Ave., Brook-
lyn, New York 11224. Call us first (212) 266-2629.

NEW CANADIAN MAGAZINE. “Electronics Work
Shop”. $5.00 yearly, sample $1.00. ETCOB, Box
741, Montreal, H3C 2vV2,

More Details? CHECK—OFF Page 136

bell mount. 2147 w. x 3”7 h.
with 6.3 V - 1A winding.

ﬂ(;)L 30-0-30 V - 2.5 AMP_SHIELDED TRAPD

FORMER — NEW AMERICAN MADE YES
— 3 pound with 1-‘/4” deep core vertical end

x 3%” deep,
$4.85 ppd.

tuning null.

% MINI-METERS —
50-0-50 uA, 17 square, 34"
deep. Center xero plastic
/) /1 body fits 34” dia. or 34”7 x
%" opening. White scale can
be rear lighted. ldeal for

$1.25 ppd.

Board/untested
63 Components Tes

NEW — UNUSED
ORGAN MFR. OVERRUN
AUDIO AMPLIFIER — Med. Power 4% x 6”

P.C. PLUG IN ASSEMBLY
Uses 4 amp-70V
Complimentary

air output tran-

sistors with 2nd
set as drivers. 2 full
. wave power supply sec-

tions — need only 26 and
5V AC and signal. omplete

ted SS 75 ppd.

7400 33¢ ea. 741 c O

p Am 55
7473 60¢ ea. 747 Dual Op Rmp $1.25 ea.
7475 90¢ ea. 723 Regulator $1.00 ea.

INTEGRATED CIRCUITS

are center tapped, 88M

UNPOTTED TOROIDS — All toroids
HY &
Price is a low 5 for $2.76 ppd

37 x 6/
6” x 97
12/ x 12#
All ppd. U.S.A,

PRINTED CIRCUIT BOARD MATERIAL — ALL
G10 — Direct from the factory mfg. by West.
inaghous%. All board is 1/16” with 2 oz. copg%r.

¢

85
$2.7
$6.00

American made (CRL) high gual
pots. Available in the followi

100,000 ohms,

VERTICAL MOUNT PC BOARD
POTENTIOMETERS

nt _gh3)

sizes: 25,000 ohms, 50,000 ohms, ‘253
Price Is 5 for $1.00 ppd.

«' 3 inch 4 ohm VC Square frame
I with 4 mounting holes.
$1.20 each ppd.

ngh quality American made

jacks. 3 inch mounting

with hex nut. Extends 1157
behind the panel.

Price: 50¢ each or

3 for $1.25 ppd.

PL-55 TYPE PHONE JACKS

Rating: 125 VoIt A
125 Volt D

choice of color. Red or White,

ILLUMINATED ROCKER
SWITCH
w American made UL a

gproved
3 Amp
C .5 Amp

DPDT with a 6 volt illuminating bulb. Your
Price Is 80¢ each or buy 3 for $2.25 ppd. USA

£ FURE tor P& Board
NS .

a4

december 1

9 PIN SOCKET — SuAP-IN MINIA-

lor $1.00 ppd.

m. weinschenker

7 K3IDP) B8OX 383 IRWIN, PA. 15642
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The Perfect Nohdap Gift
35 The NEW HT-144B

TWO METER
FM PORTABLE

CRYSTAL SOCKETS INCLUDED!
IMPROVED TRANSMIT AUDIO!

UP TO 6 KC DEVIATION!

.35 uV SENSITIVITY OR BETTER!
.25 SQUELCH SENSITIVITY!
IMPROVED INSTRUCTION MANUAL!
F.C.C. TYPE APPROVAL PENDING!

KIT ONLY $129.95 COMPLETE less batteries

AND for a limited time only we will furnish
ONE SET OF CRYSTALS FREE!
Your choice of 94-94; 52-52; or 34-94.

IT'S AN EVEN BETTER BUY NOW !!!11111]

ACCESSORIES: “Rubber Duckie' Antenna (BNC Connectors) $12.95
Nicad Battery Charger $ 495
Sealed 12v Nicad Battery Pack $29.95

Please include $1.00 for Shipping and Handling - N.Y.S. residents add sales tax

?mmﬁﬂﬂﬂmﬂ&%ﬁ
& Warmest Season’s Greetings ﬁ

from
ﬁ Bos Brown, W2EDN Dave Acarp, K2TOS ﬁ

WirL Kurrrian, W2BVA
&rm&mmwmx ’

— f engineering &
— DIV. of BROWNIAN ELECTRONICS CORP. — e

320 WATER ST. P.0. BOX 1921 BINGHAMTON, NY 13902 607-723-9574
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WORLD QSL — See ad page 107.

STOLEN Sept. 26th. Regency HR2B, Serial 49-
01726. Engraved on left side of chassis N. J. plate
CFH-6 WZEKB. If found contact Cherry Hill, N. J.
Detective Bureau or Fred Holler, W2EKB, Tel. 609-
795-0577, Cherry Hill, N. J

7400's 40¢. No minimum order. Fastcode, Box 55,
Hernando, MS 38632.

MOBILE IGNITION SHIELDING provides more
range with no noise. Available most engines in
assembled or kit forms, plus many other suppres-
sion accessories. Free literature. Estes Engineering,
543-H West 1B84th, Gardena, California 90248.

FOR SALE — Globeking 500C transmitter with
built-in VFO in good condition. K@YBC, John H.
Smith, P, O. Box 156, LaCygne, Kansas.

FOR SALE: Swan 350C & 117XC, $325, includes
PP & calibrator. Also Delco CVT-1 2m FM con-
verted to ARRL specs. with cont. head, $70. TH3
gég ?Ez\r;?ﬁl‘). You pay ship. Randy, WB9GEB, 815-

SELL AN/URR-27A VHF RECEIVER, $160.00. AN/
URR-35A UHF receiver, $125. TED-4 transimtter
$100.00. All near new condition. James Walter,
2697 Nickel, San Pablo, Ca. 94806.

1296 MHz GEAR — Oscillator, multiplier and power
amp. Extra tubes and parts. Navy TCS xmitter and
P.S. modif. for 100W. 1.5-12 MHz. All military gear.
Send stamp for full list. Gordon Hammon, Windsor
Drive, Amherst, New Hampshire 03031,

HOUSE CLEANING: New semiconductors, capaci-
tors, trimpots, switches, IC's, sockets, crystals,
miniature teflon coax, mini trim caps, tubes; signal
and pulse generators, scopes. Stamp brings inven-
tory to serious experimenter. Brandon, WGMTF,
36-A Gladys Street, San Francisco, CA. 94110.

BUY—SELL—TRADE. Write for monthly mailer,
give name, address, call letters, complete stock of
major brands new and reconditioned equipment.
Call us for best deals. We buy Collins, Drake, Swan,
etc. SSB & FM. Associated Radio, 8012 Conser,
Overland Park, Kansas 66204. 913-381-5901.

SLs. SECOND TO NONE. Same day service.
amples airmailed 25¢. Include your call for free
decal. Ray, K7HLR, Box 331, Clearfield, Utah B84015.

TEKTRONICS 535A OSCILLOSCOPE. Mint condition,
Choose dual or four trace plug-in. No probes. You
ay shipment. $550. H. Karimi, Box 405, Fair-
orn, Ohio 45324.

VHF ACTIVITY WEEK, Dec. 23, 1974 thru Jan. 1,
1975. Contacts on any band above 50 MHz. Work
the club station and 5 club members and receive
a Knight Raider Award certificate. Those who work
at least 10 of the 16 municipalities in Passaic
County will receive a Passaic County Award certifi-
cate. Stations within Passaic County are eligible
for both awards. One dollar must be sent for each
certificate. Knight Raiders VHF Club, P, 0. Box
1054, Passaic, New Jersey 07055.

WANTED: ARC-5 Command Set Manual. Jim Glen-
dening, WBEWTJ, 11414 E. 215th St., Lakewood,
Ca. 90715.

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

FOR SALE: Drake R4-C, used only 20 hours, $375.
WB4 SFD, 1139 Knollwood Lane, Kingsport, TN 37660,

YOUR AD belongs here too. Commercial ads 35¢
per word. Non-commercial ads 10¢ per word.
Commercial advertisers write for special discounts
for standing ads not changed each month.

More Details? CHECK—QFF Page 136

YOU WOULDN'T
START A LOG
IN MARCH

RIGHT NOW
is the time to order your

callbook

Don’t wait until 1975 is half over. Get
your new Callbooks now and have a full
year of the most up-to-date QSL informa-
tion available anywhere.

The new 1975 U. S. Callbook will have
over 300,000 W & K listings. It will have
calls, license classes, names and addresses
plus the many valuable back-up charts and
references i\:-ou have come to expect from
the Callboo

Specialize in DX? Then you're looking for
the new, larger than ever 1975 Foreign Call-
book with over 225,000 calls, names and
addresses of amateurs outside of the USA.

United States
Callbook
All W & K Listings

$12.95

Foreign Radio
Amateur Callbook
DX Listings

$11.95

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

Foﬂ. RADID lHnTElIR
wn\*‘" " "l:loﬂl(luc
\.\UR h Dept. E 925 Sherwood Drive
B“oc Lake Bluff, I1l. 60044
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| The DELA-BRIDGE

Analyzes antenna characteristics,

simplifies adjustment.

The DELA-BRIDGE I, when tied into your grid dip metet or low
power exciter, quickly and easily analyzes: (1) Existing antenna
& feed line charactenistics, (2) Tuning & loading cols, (3) Filter &
interstage coupling networks. Direct readout then lets you adjust
for optimum performance

DELA-BRIDGE I Specifications:

FREQUENCY RANGE: 50 Khz to 250 Mhz
RESISTANCE RANGE: 0 to 500 Onms, balanced or DELA-BRIDGE I guaranteed for 1

B unbalanced, log scale - .
SIGNAL REQUIREMENTS: 1 MW to 2 Watts maxmum  Ye@r Dy Delavan Electronics, Inc.
from any gnd dipper or signal generator Delavan Electromcs’ new Amateur Products Group might be a
POWER REQU.REHENTS Internal 9V battery new name to you, but were no nger to amateur radio
ACCURACY: +3°. at 50 {‘}hm\ operations and equipment. Delavan is well tunded and deeply

" - . mvolved in aerospace and industrial controls. Delavan stands
T0 READ & INTERPRET: Complete null and reactance  bennd it products 100 and guarantees the DELA.BRIDGE 1

determination—not frequency sensitive—internal inte unce rally for 1 full year
grated circuit amphifier allows use with low signal inputs Order your DELA-BRIDGE | today!

. — —— — — — —— — —— —— ————— ———————— —

DELAVAN

DELABRIDGE | (2 $3995 completely sssenbliedh g g KT IR OMNICS., INC.
A BRIDGE | 1eady to assemble Kit @ $29 95 AMATEUR PRODUCTS GROUP

vl . tsdabe. Anzona B5260 e | 948 6350

lnzuna residents add 4% sales tax. Oul-ol-slate residents
add 52.50 to cover handling and airmail poslage

RK-4 PLUG-IN
SCANNER MODULE

FEATURING INSTANT
PRIORITY CHANNEL
SEARCHBACK WITH
MEMORIZED RETURN TO
THE ACTIVE CHANNEL.
Simple plug-in and hookup. Fits most all Regency radios —
HR-2, HR-2A, HR-2B, HR-212, HR-220, MT-15, MT-25,
MmT-120, nqu;mhono BTH-200 series and BTL-300 series.
Ideal for hams who are policemen, firemen, repeater con-

LOW PRICES
ON POPULAR COMPONENTS
IF FILTERS

Monnlﬂthnc crystal filters at 10.7 and

Ceramic filters at 455 kHz

trollers, MARS operators, or monitor your own private chan-
SEMlCONDUCTORS nel with the priority searchback.
« VHF power trans.stors by CTC-Varian Complete w/instruction manual — $24.95 plus $.50 postage
o J an(rMOS FE Kit form w/instruction manual — 517.95 plus $.50 postage
« Linear ICs — aM.-’FM IF, Audio PA Four micro-LED channel display kit S 3.00
« Bipolar — RF and AF popular types WRITE FOR INFORMATION:
R & K PRODUCTS
INDUCTORS 4295 KENTRIDGE S.E., GRAND RAPIDS, MI. 49508
« Molded chokes PHONE EVENINGS 616-455-3915
« Coil forms — with adjustable cores
CAPACITORS QUALITY, VALUE, INTEGRITY,
= Popular variable types VARIETY AND FAST PPD. DELIVERY.
QUALITY COMPONENTS WANT SOME? Try TRI-TEK
« No seconds or surplus 10¢ Stamp For Latest Flyers Full of
« Name brands — fully guaranteed New and Surplus Electronics Bargains,
« Spec sheets on request . )
Tri-Tek, Inc. Box 14206, Phoenix, Az. 85063
GREAT PRICES Store Location: 6522 N, 43rd Ave., Glendale, Az.

« Price breaks at low quantities

« Prices below large mail-order houses

WRITE FOR CATALOG 173
AMTECH, INC.

P. 0. BOX 624, MARION, IOWA 52302
(319) 377-7927 or (319) 377-2638

HERE IS AN EXCELLENT CAREER OPPOR-
TUNITY FOR A LICENSED RADIO AMATEUR.
WE ARE SEEKING CANDIDATES WITH ANTEN-
MA DESIGN EXPERIENCE OR A GOOD PRAC-
TICAL RF BACKGROUND TO FILL A POSITION
IN OUR ANTENNA DESIGN AND TEST LAB.

CUSH CRAFT
621 HAYWARD STREET
MANCHESTER, NH 03103
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TROPICAL
HAMBOREE

SOUTHEASTERN
ARRL
CONVENTION

JANUARY 18-19, 1975

(MIAMI BAYFRONT AUDITORIUM)

MIAMI, FLORIDA

Beat the high cost of fuel—Turn
down the furnace and come on
down where the sun is free, the
water is warm and the fishing is
fine!!!

e Manufacturers’ exhibits
e Giant indoor flea market
e DX and QSL Manager booth
e ARRL Forum with late info
from Board Meeting
YL/XYL activities and booths
of crafts & arts
OSCAR station on the air

oo
REGISTRATION - $2.00

FOR SPECIAL HOTEL RATES
AND MORE INFORMATION
WRITE:

DADE RADIO CLUB

P.0. Box 73, B.A.
Miami, Florida 33152

More Details? CHECK—QFF Page 136

Like everything else
in these mixed-up
times, the price

of Ham Radio,
whether by sub-
scription or news-
stand, is going to be
raised.

You can SAVE by
subscribing or ex-
tending your exist-
ing subscription

at today's low rates,
but you must do it
before the end of

the year when our
new rates take effect.

Remember, you can
save even more with
our low priced

three year sub-
scriptions where you
get three years for
the price of two.

Please snter my
O new [] extension subscription

01 YEAR .. $ 7.00 Thee rates
[0 3 YEARS . ..$14.00 expire

O LIFE $99.00 Dec. 31, 1974
Name Call

Address,

City Zip

ha

GREENVILLE, NH 03048

\r adiﬂ ....gm,.j
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SLEP SPECIALS

TS-413/U SIGNAL GENERATOR 7S5kHz T0 40 MHz
IN 6 BANDS, PRECISE CALIBRATION FROM 1 MHz
CRYSTAL OSC[LLATOR HAS ¢, MODULATION METER
CW OR AM 400/10000PS VARIABLE 0-50%, ALSO RF
LEVEL METER 0 TO 1.0V, 115V/60HZ, IDEAL FOR AM-
ATEUR, MARINE, AIRCRAFT "AND HOBBYIST FOR IF
AND RECEIVER, TRANSMITTER ALIGNMENT OR DEVEL-
OPMENT WORK' . $95.00

SG-3/U FM  SIGNAL "GENERATOR BY MEASURE-
MENTS CORP., COVERS 50MHz THRU 400MHz IN 3
BANDS, .01 ‘TO 100,000M/V CALIBRATED OQUTPUT

FULLY METERED, AN EXCELLENT SIGNAL GENERATOR
FOR FM ALIGNMENT IN THE AMATEUR, MARINE, AND
COMMERCIAL FIELD, 115/60HZ . $375.00
R-390A/URR RECEIVER, TUNES SOOkHz "THRU 305
MHz, DIGITAL TUNING AM/CW/FSK/SSB, 115V/60HZ,
A BEAUTIFUL GENERAL COVERAGE RECEIVER = $550.00
BC-348 RECEIVER TUNES 200-500kHz AND 1.5
TO 18 MHz, 28 VOLT, EASILY CONVERTS BY BUlLD-
ING 115V/60HZ POWER SUPPLY ... .. $65.00
MODEL VOX TECHNICAL MATERIAL CORP “VARIABLE
FREQUENCY OSCILLATOR, TUNES 2 THRU 64 MHz
115V/60HZ $85.00
MITE TGC-14 KSR RTTY PAGE PRINTER WITH
KEYBOARD 115V/60HZ, LATE MILITARY TYPE, SMALL
IN SIZE $175.00
HP-525A FREQUENCY CONVERTER PLUG-IN 10-100
MHz, FOR HP-524 AND NORTHERN SERVICE, USM-26,
FR- 38 FREQUENCY COUNTERS . 65.00
VACUUM VARIABLE CAPACITOR “JENNINGS  UCSL
10-1000MMFD, RATED 5000 VOLTS WITH GEAR DRIVE
TRAIN AND MOUNTING BRACKET, HAS SHAFT AND
GEAR FOR MANUAL TUNING, SIZE 814”L x 3"W x

37H, POPULAR FOR LINEAR BUILDING . $29.50
572B/T160L TUBES, NEW-BOXED FACTORY FRESH
BEEN HARD TO B 56

CV-1758/URR TMC MODEL MSR-9 SSB CONVERTER
DESIGNED FOR DETECTION OF S5B SIGNALS, THE MSR
(MODE SELECTOR RECEIVING) WILL ALSO IMPROVE
RECEPTION OF CW, MCW, AM, AND FSK SIGNALS.
WORKS WITH ALL MILITARY AND COMMERCIAL RE-
CEIVERS WITH 455KC IF. SIZE IS 197W x 5l4”H x
13147D; WT. 26 LBS., LATE VIETNAM VERSION OF
THE® CV-591A/URR CONVERTER . ... . $125.00
ALL EQUIPMENT EXCELLENT CONDITION, TESTED
PRIOR TO SHIPMENT, FOB OTTO, N. C., SATISFACTION
GUARANTEED OR MONEY REFUNDED, IMMEDIATE
SHIPMENT, WRITE OR PHONE BILL SLEP (704} 524-7519.

SLEPFP ELECTRONICS
P. 0. BOX 100, HIGHWAY 441
OTT0, NORTH CAROLINA 28763

ALL-BAND ANTENNA CONNECTE)-__R

nector for feedline,
antenna  support.

er’s, or $3.9

included.

HYE-QUE 1 molded connectoe has
eyelets for securing antenna elements,
heavy copper leads, caux PL25Y con-

and tie-point for
Drip-cap  protects
connector, Rcinlorce(l. At your deal-
5 postpd. Companion in-
sulators, 2 for 99¢ ppd. Instructions

BUDWIG MFG. CO., p.o. Box 97H, Ramona, Calif. 92065

WORLDS ONLY WEEKLY DX MAGAZINE

CURRENT DX NEWS - COMING EVENTS

DATES - FREQUENCIES - TIMES - ALL THE
NEWS IN DEPTH - 160 METERS THROUGH
10 METERS - DX CONTEST INFO & CLAIMED
SCORES - MONTHLY PROPAGATION PRE-
DICTIONS - DX HONOR ROLLS - and a very
SPECIAL "FLASH CARD" SERVICE TO bath
SUBSCRIBERS and NON-SUBSCRIBERS - 10¢
PER CARD FOR SUBSCRIBERS & 25¢ PER
card from NON-SUBSCRIBERS. YOU FUR-
NISH STAMPED AND SELF ADDRESSED
CARD (CAN BE EITHER AIR MAIL OR
REGULAR FIRST CLASS POST CARD. JUST
PUT PREFIX ON LOWER LEFT, BOTTOM ON
FRONT OF YOUR CARD (WE ONLY FILE

BY PREFIXES) ANY GOOD DX NEWS FROM
THE PREFIXES ON YOUR CARDS SENT
TO YOU IMMEDIATELY ! DXING EASY !

DX NEWS IS OUR BUSINESS

THE DX'ERS MAGAZINE
(Gus M. Browning, W4BPD)
Drawer “‘DX"'
CORDOVA, S. C. 29039

WE ALSO PRINT QSL CARDS - FREE SAMPLES
& PRICE LIST UPON REQUEST.WE PRINT
ALMOST ANYTHING ELSE YOU NEED TOO -
PRICES RIGHT

JOIN AMSAT!

The Radio Amateur Satellite Corporation
(AMSAT) is a non-profit, tax-exempt organiza-
tion founded in the greater Washington, D. C.
area five years ago. It is a membership or-
ganization open to all radio amateurs and
interested non-amateurs. AMSAT's satellite
programs are supported entirely from dona-
tions, membership dues, and grants.

Join AMSAT. Learn more about how you
can participate with the exciting AMSAT-OS-
CAR 6 communications satellite, and with
OSCAR 7 which promises to be even better!
Receive the quarterly AMSAT Newsletter with
the latest information on this new ham radio
frontier. For membership information, write
the Membership Committee, AMSAT, P. O.
Box 27, Washington, D. C. 20044.

RADIO MAN WANTED PART TIME

New England News & Photo Company, located
in Boston, is looking for a person possessing
a Second Class license or better to do oc-
casional work (at your workshop) for $10 per
hour. You must be located within 20 miles of
Boston and be competent on scanners and
two-way radios. Also, you must have up-to-date
test equipment and be innovative and skilled
in mobile applications and antenna theory.
This would be only part time work (about 20
hours a month at your convenience, week-
ends & nights are ok).

Please reply with a resume or letter to

New England News & Photo, P. O. Box
“Y’”, Brookline, Mass. 02146.

106 december 1974

Ab

Amateur Television

Magazine

Be seen as well as heard

SUBSCRIPTIONS ONLY

$2.50 A YEAR

PO Box 6512 Phila., Penna. 19138

More Details? CHECK—OFF Page 136




W camited for datk
P.C. boards.

mmsmmmmmmm

mwatis-mimmmsuum
| _EI.EGTRIIHIGS msmnums, INC.

mmwmvdtm

@ Only 3% in. high x 9% in. wide x 9% in. deep.

YOUR GEAR WANTED!
WE PAY TOP DOLLAR OR TRADE!

Tell us what YOU have. Here's a
partial list of what we want.

RT-742/ARC-51BX and control boxes . . .

743-/ARC-51A . . . RT-662/GRC-106 . . .

698/ARC-102 . . . RT-823/ARC-131 or Magna-
vox FM-622 . . . RT-857/ARC-134 . . . RT-859/
APX-72 . . . RT-524/VRC . . . RT-246/VRC ...
R-442/VRC . . . R-390A/URR . , . RT-648/ARC-
94 .. AN,’TRC-GS ... AN/VRC-24 . . . AN/
URC ‘) . CU-1669/AR . 490T7-1 . 618T-1,

-3, C-6287/ARC 51BX, Wilcox 807

ANKPRC 25.74-77 . . . AN/ARC-114, -115, -116
. . . We buy all types of military test equip-
ment . . . radios, etc. Do you have a TS-
683/TSM Crystal Impedance Meter, H-P, or
TEKTRONIX equipment?

If you hate money, we'lltrade for NEW ham gear!
But if you love that green stuff, or even like
it a little bit — LET'S TRADE YOUR EQUIP-
MENT FOR OUR DOUGH!

COLUMBIA ELECTRONICS SALES, INC.

Box 9266-C, No. Hollywood, CA. 91609
Phone: (213) 764-9030

WORLD QSL BUREAU

THE ONLY QSL BUREAU to handle all
of your QSLs to anywhere; next door, the
next state, the next country, the whole
world. Just bundle them up (please arrange
alphabetically) and send them to us with
payment of 6¢ each.

5200 Panama Ave., Richmond, CA USA 94804

nication Specialists for aver 35 years

m. (616) izm gun

CURTIS KEYER
$24.95?

A remarkable new CMOS
IC, created specifically for
- the CW op brings Curtis
keying within everyone's
reach. One 16 pin IC contains all features of the
EK-420 (Oct. ‘73 QST review) . . . self-completing dots,
dashes and spaces; lambic option; dot memory;
weight control; key debouncing; sidetone and almost
Zero power drain. You add pots, pwr supply, speaker,
chassis and customize as you like.

B8043-1 ... Type 8043 IC, PCB, socket and manual
............................... $24.95
8043-2 . . . Above plus partial kit excluding pots, spkr,

chassis, jacks, etc. Solid state =300V,
$49.95

200mA keying
Postage anywhere in U.S.A. by air

CURTIS ELECTRO DEVICES, INC.
Box 4090, Mountain View, CA 94040

LDOKING FOR A NEW CHALLENGE?
] «=s then build a TV cameral

301 sroaowar nw, ATV Research

DAKOTA CITY, NEBR. 68711

How about a tunable active
filter for all modes of oper-

For Your Operating Pleasure — A NEW TUNABLE ACTIVE FILTER

In addition, PEAK-N-NOTCH
can be used as a versatile
test instrument in harmonic
and intermod distortion

ation CW, RTTY, AM,

measurements, Battery

et

@

SSB? We've evolved PEAK-
N-NOTCH based upon the
latest filter theory and inte-
grated circuit technology to
yield unparalled perform-
ance. A single knob tunes
a deep rejection notch or
a high selectivity peak over
the 50 to 5000 Hertz band
separating desired from un-

Poak-N-Noich
AUDHD FILTEE  SOGHL FRN-]
LT —

. B
o

§EEGUENCY

power eliminates hum and
other A-C line induced sig-
nals. Phones, a speaker,
and high impedance loads
may be used with the filter.
Silicon integrated circuits
and a premium, hot-mould-
ed tuning pot ensure a
long, noise free life. It's so
good we offer a two year

outrul

®

!Llll'n

desired signals by more
than 30 dB. Q of the filter
may be adjusted to meet
your individual preference.

RADIATION DEVICES CO., P. O. Box 8450, Baltimore, MD 21234

warranty., Only $44.50 wvia
parcel post or UPS within
the USA. Add $1.00 for
shipment by air, plus any
applicable local taxes.

More Details? CHECK—OFF Page 136
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Thousands".

of Drake

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

many of them
since 1963!

o TR-4C
the Drake -

is already surpassing their record!

Now at your dealer’'s

R. L. DRAKE COMPANY

540 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866-2421 Telex: 288-017

More Details? CHECK—OFF Page 136




ham radio

cumulative iIindex
1968-1974

antennas and
transmission lines

general
Antenna dimension (HN)

WASIMY p. 66, Jun
Antennas and capture area

K6MIO p. 42, Nov

Antenna and control-link calculations for
repeater licensing

W7PUG p. 58, Nov

Short circuit p. 59, Dec
Antenna and feedline facts and fallacies

W5JJ p. 24, May
Antenna design, programmable

calculator simplifies (HN)

W3DVO p. 70, May
Antenna gain, measuring

K6JYO p. 26, Jul
Antenna switching, solid-state

W2EEY p. 30, Nov
Anti-QRM methods

W3FQJ p. 50, May

Bridge for antenna measurements, simpie

W2CTK p. 34, Sep
Cubical quad measurements

W4YM p. 42, Jan
Dipole center insulator (HN)

WA1ABP p. 69, May
Diversity receiving system

W2EEY p. 12, Dec
Dummy load and rf wattmeter, low-power

W20LU p. 56, Apr
Dummy loads, experimental

WBYFB p. 36, Sep
Dummy load, low-power vhf

WB9IDNI p. 40, Sep
Effective radiated power (HN)

VE7CB p. 72, May

Feedpoint impedance characteristics
of practical antennas

70
69
73
73
73

74
69
68
71
70
69
69
71
70
68
73
73

73
72
73
68
72
71
74
71
68
72

74

WwSJJ p. 50, Dec
Filters, low-pass, for 10 and 15

W2EEY p. 42, Jan
Gain vs antenna height, calculating

WBSIFM p. 54, Nov
GDO, new uses for

K2ZSQ p. 48, Dec
Grounding, safer (letter)

WASKTC p. 59, May
Ground rods (letter)

W7FS p. 66, May
Ground systems, vertical antenna

W7LR p. 30, May
Headings, beam antenna

W6FFC p. 64, Apr
Hook, line 'n sinker (HN)

WA4NED p. 76, Sep
Horizontal or vertical (HN)

\i 24} p. 62, Jun
Impedance measurements, nonresonant antenna

W7CSD p. 46, Apr
Insulators, homemade antenna (HN)

(o} p. 70, May

73

Isotropic source and practical antennas
K6FD p. 32, May
Measurement techniques for antennas
and transmission lines

w40Q p. 36, May
Measuring antenna gain

K6eJYO p. 26, Jul
Mobile mount, rigid (HN)

VE7ABK p. 69, Jan
Power in reflected waves

Woods p. 49, Oct

Reflected power, some reflections on

VE3AAZ p. 44, May
Reflectometers

K1yzw p. 65, Dec
Rf current probe (HN)

W6HPH p. 76, Oct
Rf power meter, low-level

W5WGF p. 58, Oct
Sampling network, rf — the milli-trap

weQJW p. 34, Jan
Smith chart, how to use

wiDTY p. 16, Nov

Correction p. 76, Dec
Standing-wave ratios, importance of

W2HB p. 26, Jul

Correction (letter) p. 67, May

Time-domain reflectometry, practical
experimenter’'s approach

WAZPIA p. 22, May
T-R switch

K3KMO p. 61, Apr
Voltage-probe antenna

WIDTY p. 20, Oct

high-frequency antennas
All band antenna portable (HN)

W2INS p. 68, Jun
All-band phased-vertical

WA7GXO p. 32, May
Antenna, 3.5 MHz, for a small lot

W6AGX p. 28, May
Antenna potpourri

p. 54, May

Antenna systems for 80 and 40 meters

KEKA p. 55, Feb
Army loop antenna — revisited

W3FQJ p. 59, Sep

Added notes p. 64, Jan

Beam antenna, improved triangular shaped

wWeDL p. 20, May
Beam for ten meters, economical

WIFPF p. 54, Mar
Beverage antenna

W3FQJ p. 67, Dec
Big beam for 10 meters

VEITG p. 32, Mar
Bobtail curtain array, forty-meter

VEITG p. 58, Jul
Coaxial dipole, multiband (HN)

W4BDK p. 71, May
Compact antennas for 20 meters

W4R0S p. 38, May
Converted-vee, 80 and 40 meter

W6JKR p. 18, Dec

Cubical quad antenna design parameters
K60PZ p. 55, Aug

70

74
69
73
71
70
69
68
72
73

70
71

73
74
71
69
70

70
72
73
72
70

71
72

70
70
71
68
69
73
71
69
70
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Cubical-quad antennas, mechanical design of

VE3!I p. 44, Oct 74

Cubical-quad antennas, unusual

WIDTY p. 6, May 70

Curtain antenna (HN)

WAATE p. 66, May 72

Dipole, all-band tuned

ZS6BT p. 22, Oct 72

Dipole antennas on non-harmonic
frequencies (HN)

W2CTK p. 72, Mar 69
Dipole beam

W3FQJ p. 56, Jun 74
Dipole pairs, low SWR

W6FPO p. 42, Oct 72
Dipole sloping inverted-vee

W6ENIF p. 48, Feb 69
Double bi-square array

WEFFF p. 32, May 71
Duai-band antennas, compact

WESAI p. 18, Mar 70
DX antenna, single-element

W6FHM p. 52, Dec 72

Performance (letter) p. 65, Oct 73
Folded mini-monopole antenna

W6SAI p. 32, May 68
Ground-plane, muitiband (HN)

JALQLY p. 62, May 71
Groundplane, three-band

LALEI p. 6, May 72

Correction p. 91, Dec 72

Footnote (letter) p. 65, Oct 72

High-frequency amateur antennas

W2WLR p. 28, Apr 69

High-frequency diversity antennas

W2WLR p. 28, Oct 69

Horizontal antennas, optimum height for

W7LR p. 40, Jun 74

Horizontal antennas, vertical radiation patterns

WASRQY p. 58, May 74

inverted-vee antenna (letter)

WB6AQF p. 66, May 71

Inverted-vee antenna, modified

W2KTW p. 40, Oct 71

Log-periodic antenna, 14, 21 and 28 MHz

W4AEO p. 18, Aug 73

Log-periodic antennas, 7-MHz

WA4AEO p. 16, May 73

Log-periodic antennas, feed system for

W4AEO p. 30, Oct 74

Log-periodic antennas, vertical
monopole, 3.5 and 7.0 MHz

W4EAEO p. 44, Sep 73
Log-periodic beam, 15 and 20 meters

W4AEO p. 6, May 74
Log periodic feeds (letter)

W4AEO p. 66, May 74
Log-periodic, three-band

WA4AEO p. 28, Sep 72
Long-wire multiband antenna

W3FQJ p. 28, Nov 69
Low-mounted antennas

W3FQJ p. 66, May 73
Mobile antenna, helically wound

ZE6JP p. 40, Dec 72
Mono-loop antenna (HN)

W8BW p. 70, Sep 69
Muitiband dipoles for portable use

WB6SAI p. 12, May 70
Quad antenna, multiband

DJ4VM p. 41, Aug 69
Receiving antennas

K6ZGQ p. 56, May 70
Simple antennas for 40 and 80

W5RUB p. 16, Dec 72
Simple 1-, 2- and 3-band antennas

WIEGQ p. 54, Jul 68
Sloping dipoles

WS5RUB p. 19, Dec 72

Performance (letter) p. 76, May 73
Small-loop antennas

waYoT p. 36, May 72
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Stub bandswitched antennas

W2EEY p. 50, Jul 69
Suitcase antenna, high-frequency

VK5BI p. 61, May 73
Tailoring your antenna, how to

KH6HDM p. 34, May 73
Three-band ground plane

W6HPH p. 32, Oct 68
Triangle antennas

W3FQJ p. 56, Aug 71
Triangle antennas

W6EKIW p. 58, May 72
Triangle antennas (letter)

K4zZzv p. 72, Nov 71
Triangle beams

W3FQJ p. 70, Dec 71

Unidirectional antenna for the low-frequency
bands

GW3NJY p. 61, Jan 70
Vertical antenna radiation patterns

W7LR p. 50, Apr 74
Vertical antenna, low-band

w41YB p. 70, Jul 72
Vertical antenna, three-band

WIBQE p. 44, May 74
Vertical antennas, improving performance of

K6FD p. 54, Dec 74
Vertical antennas, performance characteristics

W7LR p. 34, Mar 74
Vertical beam antenna, 80 meter

VEITG p. 26, May 70
Vertical dipole, gamma-loop-fed

W6SAI p. 19, May 72
Vertical far 80 meters, top-loaded

wa2mB p. 20, Sep 71
Vertical radiators

wW40Q p. 16, Apr 73
Vertical, top-loaded 80 meter

VEITG p. 48, Jun 69
Vertical-tower antenna system

w40Q p. 56, May 73
Whips and loops as apartment antennas

W2EEY p. 80, Mar 68
Windom antenna, four-band

w4vuo p. 62, Jan 74

Correction (letter) p. 74, Sep 74
Zepp antenna, extended

W6QVI p. 48, Dec 73
160-meter loop, receiving

K6HTM p. 46, May 74
160 meters with 40-meter vertical

W21MB p. 34, Oct 72

vhf antennas
Antennas for satellite communications, simple
K4GSX p. 24, May 74

Circularly-polarized ground-plane
antenna for satellite communications

K4GSX p. 28, Dec 74
Collinear antenna for two meters, nine-element

WG6RJO p. 12, May 72
Collinear antenna (letter)

W6SAI p. 70, Oct 71
Collinear array for two meters, 4-element

WBG6KGF p. 6, May 71
Collinear antenna, four element 440-MHz

WAGHTP p. 38, May 73
Collinear, six meter

K4ERO p. 59, Nov 69
Corner reflector antenna, 432 MHz

WA2FSQ p. 24, Nov 71
Cubical quad, economy six-meter

WEDOR p. 50, Apr 69
Ground plane, 2-meter, 0.7 wavelength

W3WZA p. 40, Mar 69
Ground plane, portable vhf (HN)

K9DHD p. 71, May 73
J-pole antenna for 6-meters

K4asSDY p. 48, Aug 68



Log-periodic, yagi beam

K6RIL, W6SAI p. 8, Jul 69
Correction p. 68, Feb 70
Microwave antenna, Low-cost
K6HI1J p. 52, Nov 69
Mobile antenna, six-meter (HN)
W4PS) p. 77, Oct 70
Moonbounce antenna, practical 144-MHz
K6HCP p. 52, May 70
Parabolic reflector antennas
VK3ATN p. 12, May 74
Parabholic reflectors, finding the focal length (HN)
WAAWDL p. 57, Mar 74
Parabolic reflector, 16-foot homebrew
WB6IOM p. 8, Aug 69
Quad-yagi arrays, 432- and 1296-MH
W3AED p. 20, May 73
Short circuit p. 58, Dec 73
Simple antennas, 144-MHz
WA3NFW p. 30, May 73
Switch, antenna faor 2 meters, solid-state
K2ZsQ p. 48, May 69
Two-meter antenna, simple (HN)
weésLZ p. 78, Aug 68
Two-meter fm antenna (HN)
WBEKYE p. 64, May 71
Two-meter mobile antennas
W6BLZ p. 76, May 68
Vertical antennas, truth about %;-wavelength
K@DOK p. 48, May 74
Vhf antenna switching without relays (HN)
K2ZSQ p. 76, Sep 68
Whip, 5/8-wave, 144 MHz (HN)
VE3DDOD p. 70, Apr 73
Yagi, 1296-MHz
W2CQH p. 24, May 72
144-MHz vertical, 34-wavelength
K6KLO p. 40, Jul 74
144-MHz antenna, 3-wavelength
tuilt fram CB mobile whip (HN)
WB4wWSU p. 67, Jun 74
A .
matching and tuning
Antenna coupler for three-band beamns
ZS68BT p. 42, May 72
Antenna coupler, six-meter
K1RAK p. 44, Jul 71
Antenna impedance transformer for
receivers (HN)
WENIF p. 70, Jan 70
Antenna matcher, one-man
W4SD p. 24, Jun 71
Antenna tuner, automatic
WAQAQC p. 36, Nov 72
Antenna tuner, medium-power toroidal
WB2ZSH p. 58, Jan 74
Antenna tuner for optimum power transfer
W2WLR p. 28, May 70
Antenna tuners
W3FQJ p. 58, Dec 72
Antenna tuning units
W3FQJ p. 58, Jan 73
Balun, adjustable for yagi antennas
6SAl p. 14, May 71
Balun, Simplified (HN)
WAZKKC p. 73, Oct 69
Baluns, wideband bridge
WESAI, WAGBAN p. 28, Dec 68
Broadband Antenna Baluns
WESALI p. 6, Jun 68
Couplers, random-length antenna
W2EEY p. 32, Jan 70
Gamma-matching networks, how to design
W7IT8 p. 46, May 73
Impedance bridge, low-cost RX
WS8YF8 p. 6, May 73
Impedance-matching baluns, open-wire
WG6MUR p. 46, Nov 73
Impedance-matching systems, designing
W7CSD p. 58, Jul 73

Loads, affect of mismatched transmitter
W5JJ p. 60, Sep
Matching, antenna, two-band with stubs

W6MUR p. 18, Oct
Matching system, two-capacitor

WEMUR p. 58, Sep
Mobile transmitter, loading

WA4YB p- 46, May
Noise bridge, antenna

WB2EGZ p. 18, Dec
Noise bridge, antenna (HN)

K8EEG p. 71, May
Noise bridge for impedance measurements

YA1GIM p. 62, Jan

Added notes (letter) p. 66, May
Phase meter, rf

VE2AYU, Korth p. 28, Apr

Stub-switched, stub-matched antennas

W2EEY p. 34, Jan
Swr alarm circuits

W2EEY p. 73, Apr
Swr bridge

WB2ZSH p. 55, Oct
Swr bridge and power meter, integrated

W6DOB p. 40, May
Swr bridge readings (HN)

W6EFPO p. 63, Aug
Swr meter

We6VSV p. 6, Oct
Transmatch, five-to-one

W71V p. 54, May
Transmission lines, grid dipping (HN)

w20oLu p. 72, Feb
Transmission lines, uhf

WA2VTR p. 36, May
Uhf coax connectors (HN)

WgLCP p. 70, Sep

towers and rotators

Antenna and rotator preventive maintenance

WALABP p. 66, Jan
Antenna mast, build your own tilt-over

W6KRT p. 42, Feb

Correction p. 76, Sep
Keeping your beam, tips for

W6BLZ p. 50, Aug
Pipe antenna masts, design data for

W3MR p. 52, Sep
Rotator, AR-22, fixing a sticky

WA1ABP p. 34, Jun
Rotator, T-45, Improvement (HN)

WAQVAM p. 64, Sep
Stress analysis of antenna systems

W2FZJ p. 23, Oct
Telescoping tv masts (HN)

WAZKKC p. 57, Feb
Tiltover tower base, low-cost

WAILABP p. 86, Apr
Tower, homemade tilt-over

WA3EWH p. 28, May
Tower, wind-protected crank-up

(HN) p. 74, Oct

Wind loading on towers and antenna
structures, how to calculate

K4KJ p. 16, Aug

transmission lines

Coax cabie dehumidifier

K4RJ p. 26, Sep
Coax connectors, repairing broken (HN)

W@HKF p. 66, Jun
Coaxial cable, checking (letter)

Ww20LU p. 68, May
Coaxial cable connectors (HN)

WA1ABP p. 71, Mar
Coaxial-cable fittings, type-F

K2MDO p. 44, May
Coaxial cable supports (HN)

W2GA p. 56, Jun

69
73
73
72
70
74

73
74

73
69
70
71
70
73
70
74
71
71
72

69

70
70

68
74
71
71
71
73
68
71
69

74

73
70
71
69
71

68
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Coaxial cable, what you know about

woISsB p. 30, Sep 68
Coaxial feedthrough panel (HN)
W3URE p. 70, Apr 69

Coaxial-line loss, measuring with reflectometer

w2vcCl p. 50, May 72
Coax, Low-cost (HN)
KeB1J p. 74, Oct 69

Coaxial transmission lines, underground
WZFCH p. 38, May 70
Single feediine for multiple antennas

K2ISP p. 58, May 71
Solenoid rotary switches

W2EEY p. 36, Apr 68
Tuner, receiver (HN)

WA7KRE p. 72, Mar 69
Tuner, wall-to-wall antenna (HN)

wW20UX p. 56, Dec 70
Uhf microstrip swr bridge

WA4CGC p. 22, Dec 72
audio
Audio agc principles and practice

WASSNZ p. 28, Jun 71
Audio amplifier and squelch circuit

WG6AJF p. 36, Aug 68
Audio CW filter

w7D! p. 54, Nov 71
Audio filters, aligning (HN)

W4ATE p. 72, Aug 72
Audio filters, inexpensive

WBYFB p. 24, Aug 72
Audio fifter mod (HN)

K6HILL p. 60, Jan 72
Audio module, a complete

K4DHC p. 18, Jun 73
Audioc-oscillator module, Cordover

WB2GQY p. 44, Mar 71

Correction p. 80, Dec 71
Compressor, dual channel

W2EEY p. 40, Ju! 68
Distortion and splatter

KS5LLI p. 44, Dec 70
Filter for CW, tunable audio

WA1JSM p. 34, Aug 70

Filter-frequency translator for cw reception,
integrated audio

W2EEY p. 24, Jun 70
Filter, lowpass audio, simple

oD5CG p. 54, Jan 74
Filter, simple audio

W4NVK p. 44, Oct 70
Filter, tunable peak-notch audio

WZ2EEY p. 22, Mar 70
Filter, variable bandpass audio

W3AEX p. 36, Apr 70
Hang agc circuit for ssb and CW

WIERJ p. 50, Sep 72
Headphones, lightweight

K6KA p. 34, Sep 68
Impedance match, microphone (HN)

W5JJ p. 67, Sep 73
Intercom, simple (HN)

W4AYV p. 66, Jul 72
Microphone preamplifier with agc

Bryant p. 28, Nov 71
Microphone, using Shure 401A with

the Drake TR-4 (HN)

G3XOM p. 68, Sep 73
Oscillator, audio, IC

W6EGXN p. 50, Feb 73
Oscillator-monitor, solid-state audio

WALJSM p. 48, Sep 70
Phone patch

WBGRG p. 20, Jul 71
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb 72
Rf clipper for the Collins S-line

K6JYO p. 18, Aug 71

112 B december 1974

Rf speech processor, ssb

wza2msB p. 18, Sep 73
Speaker-driver module, IC

WA2GCF p. 24, Sep 72
Speech amplifiers, curing distortion

Allen p. 42, Aug 70
Speech clipper, IC

KEHTM p. 18, Feb 73

Added notes (letter) p. 64, Oct 73
Speech clippers, rf

G6XN p. 26, Nov; p. 12, Dec 72

Added notes p. 58, Aug 73; p. 72, Sep 74
Speech clipping in single-sideband equipment

K1YZW p. 22, Feb 71
Speech clipping (letter)

W3EJD p. 72, Jul 72
Speech processing

WIDTY p. 60, Jun 68
Speech processor for ssb, simple

K6PHT p. 22, Apr 70
Speech processor, IC

VKSGN p. 31, Dec 71
Speech processor, logarithmic

WA3FIY p. 38, Jan 70
Squelch, audio-actuated

K4MOG p. 52, Apr 72
Tape head cleaners (letter)

K4MSG p. 62, May 72
Tape head cleaning (letter)

Buchanan p. 67, Oct 72

commercial equipment

Alliance rotator improvement (HN)
K6JVE p. 68, May 72
Alliance T-45 rotator Improvement (HN)

WAZGVAM p. 64, Sep 71
CDR AR-22 rotator, fixing a sticky

WALABP p. 34, Jun 71
Clegg 27B, S-meter for (HN)

WA2YUD p. 61, Nov 74
Colins S-line power supply mod (HN)

W6IL p. 61, Jul 74
Collins S-line, rf clipper for

K6JYO p. 18, Aug 71

Correction p. 80, Dec 71
Collins S-line spinner knob (HN)

W6VFR . p. 69, Apr 72
Collins S-line transceiver mod (HN)

W6VFR p. 71, Nov 72
Collins 328-3 audio (HN)

KE6KA p. 64, Oct 71
Collins 32S-1 CW modification (HN)

WIDTY p. 82, Dec 69

Carrection p. 76, Sep 70
Collins 514 PTO restoration

W6ESAI p. 36, Dec 69
Collins 75A4 hints (HN)

W6VFR p. 68, Apr 72
Collins 75A-4 modifications (HN)

w4sD p. 67, Jan 71
Collins 75A4 PTO, making it perform like new

W3AFM p. 24, Dec 74

Collins 75A-4 receiver, improving overload
response in

W6Z0O p. 42, Apr 70

Short circuit p. 76, Sep 70
Collins R390A, improving the product detector

W7DI p. 12, Jul 74

Comdel speech processor, increasing the
versatility of (HN)

WESAI p. 67, Mar 71
Drake R-4 receiver frequency

synthesizer for

W6eNBI p. 6, Aug 72

Modification (letter) p. 74, Sep 74

Drake R-4C, electronic bandpass tuning in

Horner p. 58, Oct 73
Drake TR-4, using the Shure 401A

microphone with (HN)

G3IXOM p. 68, Sep 73



Drake W-4 directional wattmeter

WI1DTY p. 86, Mar
Elmac chirp and drift (HN)

WS5O0ZF p. 68, Jun
EX crystal and oscillator

WBZ2EGZ p. 60, Apr
Galaxy feedback (HN)

WASTFK p. 71, Jan

Hallicrafters HT-37, increased sideband
suppression

W3CM p. 48, Nov
Hammarlund HQ215, adding 160-meter

coverage

W2GHK p. 32, Jan
Heath CAl, ten-minute timer from (HN)

K8HZ p. 74, Jul

68
70
68
70

69

72
68

Heath HG-10B vfo, independent keying of (HN)

K4BRR p. 67, Sep
Heath HO-10 as RTTY monitor scope (HN)

K9HVW p. 70, Sep
Heath HW-7 mods, keying and receiver

blanking (HN)

WASKPG p. 60, Dec
Heath HW-12 on MARS (HN)

K8BAUH p. 63, Sep
Heath HW-16 keying (HN)

W7DI p. 57, Dec
Heath HW16, vfo operations for

WB6EMZN p. 54, Mar

Short circuit p. 58, Dec
Heath HW-17A, perking up (HN)

p. 70, Aug

Heath HW-17 modifications (HN)

WA5SPWX p. 66, Mar
Heath HW-100, HW-101, grid-current

monitor for

K4MFR p. 46, Feb
Heath HW-100 incremental tuning (HN)

K1GUU p. 67, Jun
Heath HW-100, the new

WINLB p. 64, Sep
Heath HW-100 tuning knob, [cose (HN)

VE3EPY p. 68, Jun
Heath HW-101, using with a separate

receiver (HN)

WALIMKP p. 63, Oct
Heath HW-202, adding private-line

WASBAWJ p. 53, Jun
Heath IM-11 vtvm, convert to IC voltmeter

K6VCI p. 42, Dec
Heath SB-100, using an outboard receiver

with (HN)

K4GMR p. 68, Feb
Heath S$SB-200 amplifier, modifying for the

8873 zero-bias triode

weuov p. 32, Jan
Heath SB-200 amplifier, six-meter conversion

K1RAK p. 38, Nov
Heath SB-300, RTTY with

W2ARZ p. 76, Jul
Heath SB-303, 10-MHz coverage for (HN)

WIJE p. 61, Feb
Heath SB-400 and SB-401, improving alc

response in (HN)

WAS9FDQ p. 71, Jan
Heath SB-610 as RTTY monitor scope (HN)

K9HVW p. 70, Sep
Heath SB-650 using with other receivers

K2BYM p. 40, Jun
Heath SB receivers, RTTY reception with (HN)

KIHVW p. 64, Oct
Heath SB-series crystal contral and

narrow shift RTTY with (HN)

WA4VYL p. 54, Jun
Heath ten-minute timer

K6KA p. 75, Dec
Heathkit Sixer, spot switch (HN)

WAGFNR p. 84, Dec
Heathkit, noise limiter for (HN)

W7CKH p. 67, Mar
James Research oscillator/monitor

WI1DTY p. 91, Mar

70
74

74
71
73

73
73

70
71

73
69
68
71

73
74
74

70

71
71
68
74

70
74
73
71

73
71
69
71

68

James Research permaflex key

WI1DTY p. 73, Dec
Knight-kit inverter/charger review

WIDTY p. 64, Apr
Knight-kit two-meter transceiver

W1DTY p. 62, Jun
Mini-mitter 1

W6SLQ p. 72, Dec
Motorola channel elements

WB4NEX p. 32, Dec

Motorola Dispatcher, converting to 12 volts

WBEHXU p. 26, Jul

Short circuit p. 64, Mar
Motorola fm receiver mods (HN)

VE4RE p. 60, Aug
Motorola P-33 series, improving

WB2AEB p. 34, Feb

Motorola receivers, op-amp relay for
W6GDO p. 16, Jul
Motorola voice commander, improving

WgZDKU p. 70, Oct
Motrac Receivers (letter)

KS5ZBA p. 69, Jul
Quement circular slide rule

W2DXH p. 62, Apr
Regency HR-2, narrowbanding

WASTMP p. 44, Dec
SBE linear implfier tips (HN)

WABDCW p. 71, Mar
SB301/401, Improved sidetone operation

WIWLZ p. 73, Oct
Signal One review

WINLB p. 56, May
Spurious causes (HN)

K6KA p. 66, Jan
Swan television interference: an

effective remedy

w20uUXx p. 46, Apr

Swan 120, converting to two meters

K6RIL p. 8, May
Swan 350 CW monitor (HN)

K1KXA p. 63, Jun

Correction (letter) p. 77, May

Swan 350, receiver incremental tuning (HN)
K1KXA p. 64, Jul
Swan 350 and 400, RTTY operation (HN)

WB2MIC p. 67, Aug
Swan 250, update your (HN)

K8ZHZ p. 84, Dec
Telefax transceiver conversion

KZQMR p. 16, Apr

Ten-Tec Argonaut, accessory package for
W78BBX p. 26, Apr
Ten-Tec RX10 communicators receiver

WINLB p. 63, Jun
T150A frequency stability (HN)

WB2MCP p. 70, Apr
Yaesu sideband switching (HN)

W2MUUu p. 56, Dec
Yaesu spurious signals (HN)

K6K p. 69, Dec

Units affected (letter) p. 67, Oct
construction
techniques
AC line cords (letter)

W6EG p. 80, Dec
A dab of paint, a drop of wax (HN)

VE3IBUE p. 78, Aug
Aluminum's new face

W4BRS p. 60, May

Antenna insulators, homemade (HN)
W7ZC p. 70, May
APC trimmer, adding shaft to (HN)

WIETT p. 68, Jul
Blower-to-chassis adapter (HN)

K6JYO p. 73, Feb
BNC connecters, mounting (HN)

WIKXJ p. 70, Jan

68
69
70
71
72

72
74

71
71
73
70
71
68
73
69
69
69
74

71
68

72
73

69
69
74
74
71
69
73

71
73

71
68
68
73
69
71
70
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Capacitors, oil-filled (HN)

wW20LU p. 66, Dec
Center insulator, dipole

WAL1ABP p. 69, May
Coaxial cable connectors (HN)

WA1ABP p. 71, Mar

Coax connectars, repairing broken (HN)

WZHKF p. 66, Jun
Coax relay cails, another use (HN)

K@VQY p. 72, Aug
Cold galvanizing compound (HN)

W5UNF p. 70, Sep
Color coding parts (HN)

WA7BPO p. 58, Feb
Component marking (HN)

WIJE p. 66, Nov
Deburring holes (HN)

W2DXH p. 75, Jul
Drill guide (HN)

W5BVF p. 68, Oct
Enclosures, homebrew custom

wayYuu p. 50, Jul
Exploding diodes (HN)

VE3FEZ p. 57, Dec
Ferrite beads

W5JJ p. 48, Oct
Files, cleaning (HN)

Walton p. 66, Jun
Ferrite beads, haw to use

K10RV p. 34, Mar
Filter chokes, unmarked

WZKMF p. 60, Nov
Grommet shock mount (HN)

VE3BUE p. 77, Oct
Grounding (HN)

WIKXJ p. 67, Jun
Heat sinks, homemade (HN)

WAGWOZ p. 69, Sep
Homebrew art

WZPEM p. 56, Jun
Hot etching (HN)

K8EKG p. 66, Jan
Hot wire stripper (HN)

WBDWT p. 67, Nov
IC lead former (HN)

W5ICV p. 67, Jan
Industrial cartridge fuses, using (HN)

VE3BUE . 76, Sep
Magnetic fields and the 7360 (HN)

W7Dt p. 66, Sep
Miniature sockets (HN)

Lawyer p. 84, Dec
Minibox, cutting down to size (HN)

w20UX p. 57, Mar
Mobile instaliation, putting together

W@FCH p. 36, Aug
Mobile mount bracket (HN)

W4NJF p. 70, Feb
Modular converter, 144-MHz

weuov p. 64, Oct
Neutralizing tip (HN)

ZE6JP p. 69, Dec
Noisy fans (HN)

WSIUF p. 70, Nov

Correction (letter) p. 67, Oct
Nuvistor heat sinks (HN)

WAZKKC p. 57, Dec
Parasitic suppressor (HN)

WASIMY p. 80, Apr
Printed-circuit boards, cleaning (HN)

W5BVF p. 66, Mar
Printed-circuit boards, how to make

K4EEU p. 58, Apr
Printed-circuit boards, low-cost

W6ECMQ p. 44, Aug
Printed-circuit boards, practical

photofabrication of

Hutchinson p. 6, Sep
Printed-circuit labels (HN)

WA4WDK p. 76, Oct
Printed-circuit standards (HN)

W6JVE p. 58, Apr
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Printed-circuit tool (HN)

W2GZ p. 74, May
Printed circuits without printing

WA4ZG p. 62, Nov
Professional ook, for that

VE3GFN p. 74, Mar
Punching aluminum panels (HN)

W70DIM p. 57, Jun
Rack and panel construction

W70E p. 48, Jun
Rack construction, a new approach

KI1EUJ p. 36, Mar
Rectifier terminal strip (HN)

W5PKK p. 80, Apr
Restoring panel lettering (HN)

W8CL p. 69, Jan
Screwdriver, adjustment (HN)

WAJKGS p. 66, Jan
Silver plating for the amateur

W4KAE p. 62, Dec
Small parts tray (HN)

W2GA p. 58, Jun
Solder dispenser, simple (HN)

W2KID p. 76, Sep
Soldering aluminum (HN)

ZE6JP p. 67, May
Soldering fluxes (HN)

K3HNP p. 57, Jun
Soldering tip (HN)

Lawyer 68, Feb
Thumbwheel switch modification (HN)

VE3DGX p. 56, Mar
Tilt your rig (HN)

WAANED p. 58, Jun
Toroids, plug-in (HN)

K8EEG p. 60, Jan
Transformers, repairing

WENIF p. 66, Mar
Trimmers (HN)

W5LHG p. 76, Nov
Uhf coax connectors (HN)

wWg@LCP p. 70, Sep
Uhf hardware (HN)

W6CMQ p. 76, Oct
Underwriter's knot (HN)

WIDTY p. 69, May
Vectorbord tool (HN)

WALKW.! p. 70, Apr
Volume controls, noisy, temporary fix (HN)

WaJuv p. 62, Aug
Watercooling the 2C39

K6MYC p. 30, Jun
Wiring and grounding

WIEZT p. 44, Jun
Workbench, electronic

WIEZT p. 50, Oct

features and fiction

Binding 1970 issues of ham radio (HN)

WI1DHZ p. 72, Feb
Dynistor, the

W6EGXN p. 49, Apr
Catalina wireless, 1902

W6BLZ p. 32, Apr
Early wireless stations

W6BLZ p. 64, Oct
Electronic bugging

K2ZSQ p. 70, Jan
Fire protection in the ham shack

Darr p. 54, Jan
First wireless in Alaska

W6BLZ p. 48, Apr
Ham Radio sweepstakes winners, 1972

WINLB p. 58, Jul
Ham Radio sweepstakes winners, 1973

WINLB p. 68, Jul
How to be DX

W4NXD p. 58, Aug
Nostalgia with a vengeance

W6EHDM p. 28, Apr
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QSL return, statistics on

WB6IUH p. 50, Dec 68
Photographic illustrations

WA4GNW p. 72, Dec 69
Reminisces of old-time radio

KANW p. 40, Apr 71
Secret society, the

W4NXD p. 82, May 68
Use your old magazines

Foster p. 52, Jan 70
What is it?

WAI1ABP p. 84, May 68
Wireless Point Loma

Wé6BLZ p. 54, Apr 69

fm and repeaters

Amateur vhf fm operation

WG6AYZ p. 36, Jun 68
Antenna and control-link calculations

for repeater licensing

W7PUG p. 58, Nov 73

Short circuit p. 59, Dec 73
Antennas, simple, for two-meter fm

WA3SNFW p. 30, May 73
Antenna, two-meter fm (HN)

WB6KYE p. 64, May 71
Antenna, %-wavelength, two-meter

KEKLO p. 40, Jul 74

Antenna, % wavelength two-meter,
build from CB mobile whips (HN)

WB4WSU p. 67, Jun 74
Audio-amplifier and squelch unit
W6AJF p. 36, Aug 68

Automatically controlled access
to open repeaters

W8GRG p. 22, Mar 74
Autopatch system for vhf fm repeaters

WBGRG p. 32, Jul 74
Base station, two-meter fm

waITQ p. 22, Aug 73
Carrier-operated relay

K@PHF, WAQUZO p. 58, Nov 72
Carrier-operated relay and call monitor

VE4RE p. 22, Jun 71
Cavity fiiter, 144-MHz

WISNN p. 22, Dec 73
Channel scanner

W2FPP p. 29, Aug 71
Channels, three from two (HN)

VE7ABK p. 68, Jun 71

Collinear antenna for two meters, nine-
element

W6RJO p. 12, May 72
Collinear array for two meters, 4-etement

WB6KGF p. 6, May 71
Continuous tuning for fm converters (HN)

W1DHZ p. 54, Dec 70
Control head, customizing

VE7ABK p. 28, Apr 71
Deviation measurement (letter)

KSZBA p. 68, May 71
Deviation measurements

W3FQJ p. 52, Feb 72
Deviation meter (HN)

VE7ABK p. 58, Dec 70
Distortion in fm systems

w5JJ p. 26, Aug 63
Encoder, combined digital and burst

K8AUH p. 48, Aug 69
Filter, 455-kHz for fm

WAZJYK p. 22, Mar 72
Fm demodulator, TTL

W3FQJ p. 66, Nov 72
Fm receiver frequency control (letter)

W3AFN p. 65, Apr 71
Fm techniques and practices for vhf amateurs

WGESAI p. 8, Sep 69

Short circuit p. 79, Jun 70

Fm transmitter, solid-state two-meter

WG6AIF p. 14, Jul
Fm transmitter, Sonobaby, 2 meter

WAQUZO p. 8, Oct

Short Circuit p. 96, Dec

Crystal deck for Sonobaby p. 26, Oct
Frequency meter, two-meter fm

W4JAZ p. 40, Jan

Short circuit p. 72, Apr
Frequency synthesizer, inexpensive

all-channel, for two-meter fm

WZOA p. 50, Aug

Carrection (letter) p. 65, Jun
Frequency-synthesizer, one-crystal

for two-meter fm

WZMV p. 30, Sep
Frequency synthesizer, for two-meter fm

WB4FPK p. 34, Jui
{dentifier, programmable repeater

WB6BAYZ p. 18, Apr

Short circuit p. 76, Jul
I-f system, mulitimode

WA2IKL p. 39, Sep
Indicator, sensitive rf

WRBSDNI p. 38, Apr
Interference, scanning receiver (HN

K2YAH p. 70, Sep
Logic oscillator for multi-channel

crystal control

WISNN p. 46, Jun
Mobile operation with the Touch-Tone pad

W@LPQ p. 58, Aug

Correction p. 90, Dec

Modification (letter) p. 72, Apr
Moduiation standards for vhf fm

W6TEE p. 16, Jun
Monitor receivers, two-meter fm

WBS5EMI p. 34, Apr
Motorola channel elements

WB4NEX p. 32, Dec
Motorola fm receiver mods (HN)

VE4RE p. 60, Aug
Motorola P-33 series, improving the

WB2AEB p. 34, Feb
Motorola voice commander, improving

WZDKU p. 70, Oct
Motrac Receivers (letter)

K5ZBA p. 69, Jul
Narrow-band fm system, using ICs in

W6AJF p. 30, Oct
Phase-tocked loop, tunable, 28 and

50 MHz

WI1KNI p. 40, Jan
Power amplifier, rf 220-MHz fm

K7JUE p. 6, Sep
Power amplifier, rf, 144 MHz

Hatchett p. 6, Dec
Power amplifier, rf, 144-MHz fm

W4CGC p. 6, Apr
Power amplifier, two-meter fm, 10-watt

W1DTY p. 67, Jan

Power supply, regulated ac for mobile
fm equipment

WASTMP p. 28, Jun
Preamplifier, two-meter

WA2GCF p. 25, Mar
Preamplifier, two meter

WB8BBB p. 36, Jun
Private-line, adding to Heath HW-202

WABAWJ p. 53, Jun
Push-to-talk for Styleline teiephones

WIDRP p. 18, Dec

Receiver for six and two meters,
muitichannel fm

WISNN p. 54, Feb
Receiver for two meter, fm

WISEK p. 22, Sep

Short circuit p. 72, Apr
Receiver isclation, fm repeater (HN)

WIDTY p. 54, Dec
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Receiver, modular fm coammunications
K8AUH p. 32, Jun
Correction p. 71, Jan

Receiver, modular, for two-meter fm
WA2GBF p. 42, Feb
Added notes p. 73, Jul

Receiver performance, comparison of

VE7ABK p. 68, Aug
Receiver, tunable vhf fm

K8AUH p. 34, Nov
Receiver, vhf fm

WA2GCF p. 6, Nov
Receiver, vhf fm (letter)

K8IHQ p. 76, May
Relay, operational-amplifier, for

Motoroia receivers

W6GDO p. 16, Jul

Repeater control with simple timers

W2FPP p. 46, Sep

Correction p. 91, Dec
Repeater decoder, multi-function

WAGETBC p. 24, Jan
Repeater installation

W2FPP p. 24, Jun
Repeater problems

VE7ABK p. 38, Mar

Repeater, receiving system degradation

KSZBA p. 36, May
Repeater transmitter, improving

W6GDO p. 24, Oct
Repeaters, single-frequency fm

W2FPP p. 40, Nov
Reset timer, automatic

W5ZHV p. 54, Oct
Scanner, vhf receiver

K2LZG p. 22, Feb
Scanning receiver, improved

for vhf fm

WA2GCF p. 26, Nov

Scanning receiver modifications, vhf fm
WASWOU p. 60, Feb
Scanning receivers for two-meter fm

K41PV p. 28, Aug
Sequential encoder, mobile fm
w3Jslu p. 34, Sep

Sequential switching for Touch-Tone
repeater controi

WBGRG p. 22, Jun
S-meter for Clegg 27B (HN)

WA2YUD p. 61, Nov
Squelch-audio amplifier for

fm receivers

wWB4WSU p. 68, Sep
Telephone controller, automatic

for your repeater

K@PHF, WAQUZO p. 44, Nov
Test set for Motorola radios

K@BKD p. 12, Nov

Short circuit p. 58, Dec

Added note (letter) p. 64, Jun
Timer, simple (HN)

W3CiX p. 58, Mar
Tone-burst generator (HN)

K4COF p. 58, Mar
Tone-burst keyer for fm repeaters

WBGRG p. 36, Jan

Tone encoder and secondary frequency
oscillator (HN)

K8AUH p. 66, Jun
Touch-tone circuit, mabile

K7QWR p. 50, Mar
Touch-tone decoder, multi-function

K@PHF, WAZUZO p. 14, Oct
Touch-tone decoder, three-digit

W6AYZ p. 37, Dec

Transceiver for two-meter fm, compact

W6AOI p. 36, Jan
Transmitter for two meters, phase-modulated

W6EAJF p. 18, Feb
Transmitter, two-meter fm

WISEK p. 6, Apr
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Tunable receiver modification
for vhf fm
WB6VKY

Vertical antennas, truth about
% wavelength
KZDOK

Whip, 5/8-wave, 144 MHz (HN)
WE3DDD

220 MHz frequency synthesizer
W6GXN

p. 40, Oct

p. 48, May
p. 70, Apr

p. 8, Dec

integrated circuits

Amateur uses of the MC1530 IC

W2EEY p. 42, May
Amplifiers, broadband IC

W6GXN p. 36, Jun
Applications, potpourri of 1C

WIDTY, Thorpe p. 8, May

Balanced modulator, an integrated-circuit

K7QWR p. 6, Sep
Counter gating sources

K6KA p. 48, Nov
Counter reset generator (HN)

W3KBM p. 68, Jan
Digital counters (letter)

WI1GGN p. 76, May
Digital ICs, part |

W3FQJ p. 41, Mar
Digital ICs, part It

W3FQJ p. 58, Apr

Correction p. 66, Nov
Digital mixers

WBS8IFM p. 42, Dec
Digital multivibrators

W3FQJ p. 42, Jun
Digital oscillators and dividers

W3FQJ p. 62, Aug

Digital readout station accessory, part |

K6KA p. 6, Feb
Digital station accessory, part 1!

K6KA p. 50, Mar
Digital station accessory, part It

K6KA p. 36, Apr
Electronic counter dials, IC

K6KA p. 44, Sep
Electronic keyer, cosmos IC

WB2DFA p. 6, Jun

Short circuit p. 62, Dec
Emitter-coupled logic

W3FQJ p. 62, Sep
Flip-flops

W3FQJ p. 60, Jul
Flop-flip, using (HN)

W3KBM p. 60, Feb
Function generator, IC

WIDTY p. 40, Aug
Function generataor, IC

K4DHC p. 22, Jun
{C power (HN)

W3KBM p. 68, Apr
IC-regulated power supply for ICs

W6GXN p. 28, Mar
Integrated circuits, part |

W3FQJ p. 40, Jun
Integrated circuits, part II

W3FQJ p. 58, Jul
Integrated circuits, part Il1

W3FQ4 p. 50, Aug
Logic families, IC

WEGXN p. 26, Jan
Logic monitor (HN)

WASSAF p. 70, Apr

Correction p. 91, Dec
Logic test probe

VEERF p. 53, Dec
Lagic test probe (HN)

Rossman p. 56, Feb

Short circuit p. 58, Dec
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Low-cost linear ICs

WA7KRE p. 20, Oct
Modular modulas

WOISEK p. 63, Aug
Motorola MC1530 IC, amateur uses for

WZEEY p. 42, May
Multi-function integrated circuits

3FQJ p. 46, Oct

National LM373, using in ssb transceiver

W5BAA p. 32, Nov
Operational amplifiers

WB2EGZ p. 6, Nov
Phase-locked loops, IC

W3FQJ p. 54, Sep
Phase-locked loops, IC, experiments with

W3FQJ p. 58, Oct
Plessey SL600-series ICs, how to use

G8FNT p. 26, Feb
Removing ICs (HN)

W6ENIF p. 71, Aug
Ssb detector, IC (HN)

K40DS p. 67, Dec

Correction (letter) p. 72, Apr
Surplus ICs (HN)

W4AYV p. 68, Jut
Transceiver, 9-MHz ssb, IC

G3ZvC p. 34, Aug
Using I{Cs in a nbfm system

W6AJF p. 30, Oct
Using ICs with single-polarity

power supplies

2EEY p. 35, Sep

Using integrated circuits (HN)

WIKXJ p. 69, May
Voltage regulators, IC

W7FLC p. 22, Oct
Voltage-regulator ICs, three-terminal

WB5EMI p. 26, Dec

Added note (letter) p. 73, Sep
Vivm, convert to an IC voltmeter

K6VCI p. 42, Dec

-

keying and control
Break-in circuit, CW

W8SYK p. 40, Jan
Break-in control system, IC (HN)

WIZTK p. 68, Sep
Bug, solid-state

K2FV p. 50, Jun
Carrier-operated relay

K@PHF, WAZUZO p. 58, Nov
Contest keyer (HN)

K2UBC p. 79, Apr
CW reception, enhancing through a

simulated-stereo technique

WALIMKP p. 61, Oct
CW regenerator for interference-free

communications

Leward, WB2EAX p. 54, Apr
Electronic hand keyer

K5TCK p. 36, Jun
Electronic keyer, cosmos IC

WB2DFA p. 6, Jun

Short circuit p. 62, Dec
Electronic keyer, IC

VE7BFK p. 32, Nov
Electronic keyer notes (HN)

ZL1BN p. 74, Dec
Electronic keyer package, compact

W4ATE p. 50, Nov
Electronic keyer with random-access

memary

WBIFHC p. 6, Oct

Correction (letter) p. 58, Dec
Electronic keyers, simple IC

WASTRS p. 38, Mar
Grid-block keying, simple (HN)

WA4DHU p. 78, Apr
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Key and vox clicks (HN)

K6KA p. 74, Aug
Keyboard electronic keyer,

the code mill

W6CAB p. 38, Nov

Keying the Heath HG-10B vfo (HN)

K4BRR p. 67, Sep
Memo-key

WA7SCB p. 58, Jun
Mini-paddle

KG6RIL p. 46, Feb
Morse sounder, radio controlled (HN)

K6QEQ p. 66, Oct
Oscillators, electronic keyer

WAGJNJ p. 44, Jun
Paddle, electronic keyer (HN)

KL7EVD p. 68, Sep
Paddle, homebrew keyer

W3NK p. 43, May
Push-to-talk for Styleline telephones

WIDRP p. 18, Dec
Relay activator (HN)

6KA p. 62, Sep

Relays, surplus (HN)

waoLy p. 70, Jul
Relay, transistor replaces (HN)

W3NK p. 72, Jan
Relays, undervoltage (HN)

w20Lu p. 64, Mar

Remote keying your transmitter (HN)

WA3HOU p. 74, Oct
Reset timer, automatic

W5ZRHV p. 54, Oct
Sequential switching (HN)

W50SF p. 63, Oct
Solenoid rotary switches

W2EEY p. 36, Apr
Station control center

W70E p. 26, Apr

Step-start circuit, high-voltage (HN)

WG6VFR p. 64, Sep
Suppression networks, arc (HN)

WASEKA p. 70, Jul
Transistor switching for

electronic keyers (HN)

w3QBO p. 66, Jun
Transmitter switching, solid-state

WZ2EEY p. 44, Jun
Typewriter-type electronic keys,

further automation for

W6PRO p. 26, Mar
Vox and mox systems for ssb

Belt p. 24, Oct
Vox, IC

W2EEY p. 50, Mar
Vox keying (HN)

VE7IG p. 83, Dec
Vox, versatile

WOKIT p. 50, Jul

Short circuit p. 96, Dec

measurements and
test equipment

Ac power-line monitor

wzaoLu p. 46, Aug
AFSK generator, crystal-controiled
K78VT p. 13, Jul

AFSK generator, phase-locked {oop

K7ZOF p. 27, Mar
Amateur frequency measurements

K6KA p. 53, Oct
A-m modulation monitor, vhf (HN)

K7UNL p. 67, Jul
Antenna gain, measuring

K6JYO p. 26, Jul
Antenna matcher

w4sD p. 24, Jun
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Antenna and transmission line
measurement techniques

W40Q p. 36, May
Beta master, the

K8ERV p. 18, Aug
Bridge for antenna measurements, simple

W2CTK p. 34, Sep
Bridge, noise, for impedance measurements

YA1GJM p. 62, Jan

Added note (letter) p. 66, May
Bridge. rf noise

WB2EGZ p. 18, Dec
Calibrators and counters

K6KA p. 41, Nov
Calibrator, plug-in IC

K6KA p. 22, Mar
Capacitance meter, digital

K4DHC p. 20, Feb
Capacitance meter, direct-reading

ZL2AUE p. 46, Apr
Capacitance meter, direct-reading

WEMUR p. 48, Aug

Short circuit p. 64, Mar

Capacitance meter, direct reading, for
electrolytics

wW9DJZ p. 14, Oct
Coaxial cable, checking (letter)

W20LU p. 68, May
Coaxial-line loss, measuring with a

reflectometer

wW2VvCli p. 50, May
Converter, mosfet, for receiver

instrumentation

WA9ZMT p. 62, Jan
Counter, compact frequency

K4EEU p. 16, Jul

Short circuit p. 72, Dec
Counter, digital frequency

K4EEU p. 8, Dec
Counter gating sources

K6KA p. 48, Nov
Counter readouts, switching (HN)

K6KA p. 66, Jun
Counter reset generator (HN)

W3KBM p. 68, Jan
Counters: a solution to the readout problem

WAQGOZ p. 66, Jan
CRT intensifier for RTTY

K4VFA p. 18, Jul
Crystal checker

W6GXN p. 46, Feb
Crystal test oscillator and signal

generator

K4EEU p. 46, Mar

Crystal-controlled freguency markers (HN)

WA4WDK p. 64, Sep
Cubical quad measurements

W4YM p. 42, Jan
Curve master, the

KBERV p. 40, Mar

Decade standards, economical (HN)

W4ATE p. 66, Jun
Digital counters (letter)
WIGGN p. 76, May

Digital readout station accessory, part |

K6KA p. 6, Feb
Digital station accessory, part I}
p. 50, Mar
Digital station accessory, part 1
K6KA p- 36, Apr
Dipper without plug-in coils
wWé6BLZ p. 64, May

Dummy load and rf wattmeter, low-power

w20Lu p. 56, Apr
Dummy load low-power vhf

WB9DNI p. 40, Sep
Dummy loads, experimental

W8YFB p. 36, Sep
Dynamic transistor tester (HN)

VE7ABK p. 65, Oct
Electrolytic capacitars, measurement of (HN)

W2NA p. 70, Feb
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Fm deviation measurement (letter)

K5ZBA p. 68, May
Fm deviation measurements

W3FQJ p. 52, Feb
Fm frequency meter, two-meter

W4JAZ p. 40, Jan

Short circuit p. 72, Apr

Frequencies, counted (HN)

K6KA p. 62, Aug
Frequency calibrator, general coverage

W5UQS p. 28, Dec
Frequency calibrator, how to design

W3AEX p. 54, Jul
Frequency measurement of received

signals

W4AAD p. 38, Oct
Frequency meter, crystal controlied (HN)

W5JSN p. 71, Sep
Frequency scaler, divide-by-ten

K4EEU p. 26, Aug

Short circuit p. 72, Apr
Frequency scaler, divide-by-ten

W6PBC p. 41, Sep

Correction p. 90, Dec

Added comments (letter) p. 64, Nov

Pre-scaler, improvements for

WEPBC p. 30, Oct
Frequency-shift meter, RTTY

VK3ZNV p. 33, Jun
Frequency standard (HN)

WAT7JIK p. 69, Sep
Frequency standard, universal

K4EEU p. 40, Feb

Short circuit p. 72, May
Frequency synthesizer, high-frequency

K2BLA p. 16, Oct
Function generator, IC

WIDTY p. 40, Aug
Function generator, IC

K4DHC p. 22, Jun
Gdo, new use for

K2ZSQ p. 48, Dec
Grid current measurement in

grounded-grid amplifiers

W6SAI p. 64, Aug
Grid-dip oscillator, solid-state conversion of

W6AJZ p. 20, Jun
Harmonic generator (HN)

W5GDQ p. 76, Oct
I-f alignment generator 455-kHz

WASSNZ p. 50, Feb
I-f sweep generator

K4DHC p. 10, Sep
Impedance bridge (HN)

W6KZK p. 67, Feb
impedance bridge, low-cost RX

WS8YFB p. 6, May
Impedance bridge, simple

WA9IQJP p. 40, Apr
Impulse generator, pulse-snap diode

Siegal, Turner p. 29, Oct
Indicator, sensitive rf

WB9DNI p. 38, Apr
Instrumentation and the ham

VE3GFN p. 28, Jul
intermodulation-distortion measurements

on ssb transmitters

W6EVFR p. 34, Sep
Line-voltage monitor (HN)

WASBVFK p. 66, Jan
Logic monitor (HN)

WASSAF p. 70, Apr

Correction p. 91, Dec
Logic test probe

VE6RF p. 53, Dec
Logic test probe (HN)

Rossman p. 56, Feb

Short circuit p. 58, Dec
Makeshift test equipment (HN)

W7FS p. 77, Sep
Meter interface, high-impedance

Laughlin p. 20, Jan
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Meters, testing unknown (HN)

WIONC p. 66, Jan 71
Mini-spotter frequency checker

W70E p. 48, May 68
Monitorscope, miniature

WA3FIY p. 34, Mar 69
Monitorscope, RTTY

W3CIX p. 36, Aug 72
Mutlti-box (HN)

W3KBM p. 68, Jul 69
Multitester (HN)

w1DTY p. 63, May 71
Noise bridge, antenna (HN)

K8EEG p. 71, May 74
Noise-figure measurements for vhf

WB6NMT p. 36, Jun 72
Noise generator, 1296-MHz

w3BSsv p. 46, Aug 73
Noise generators, using (HN)

K2ZSQ p. 79, Aug 68
Oscillator, audio

W6GXN p. 50, Feb 73
Oscillator, frequency measuring

WGIEL p. 16, Apr 72

Added notes p. 90, Dec 72
Oscillator, two-tone, for ssb testing

W6EGXN p. 11, Apr 72
Oscilloscope calibrator (HN)

K4EEU p. 69, Jul 69
Oscilloscope, putting it to work

Allen p. 64, Sep 69
Oscilloscope, troubleshooting amateur

gear with

Alten p. 52, Aug 69
Oscilloscope voltage calibrator

W6PBC p. 54, Aug 72
Panoramic reception, simple

W2EEY p. 14, Sep 68
Peak envelope power, how to measure

w5J4J p. 32, Nov 74
Phase meter, rf

VE2AYU, Korth p. 28, Apr 73
Power meter, rf

K8EEG p. 26, Oct 73
Precision capacitor

W4BRS p. 61, Mar 68
Pre-scaler, vhf (HN)

W6MGH p. 57, Feb 73
Probe, sensitive rf (HN)

W5JJ p. 61, Dec 74
Receiver alignment

Allen p. 64, Jun 68
Reflectometers

K1YZW p. 65, Dec 69
Regenerative detectors and a wideband amplifier

WBYFB p. 61, Mar 70
Repairs, thinking your way through

Allen p. 58, Feb 71
Resistance standard, simple (HN)

W20LU p. 65, Mar 71
Resistor decades, versatile

WA4ATE p. 66, Jul 71
Rf current probe (HN)

W6HPH p. 76, QOct 68
Rf generator clip

WI1DTY p. 58, Mar 68
Rf power meter, low-ievel

W5WGF p. 58, Oct 72
Rf signal generator, solid-state

VESFP p. 42, Jul 70
RTTY monitor scope, solid-state

WB2MPZ p. 33, Oct 71
RTTY signal generator

W72TC p. 23, Mar 71

Short circuit p. 96, Dec 71
RTTY test generator (HN)

W3EAG p. 67, Jan 73
RTTY test generatar (HN)

W3EAG p. 59, Mar 73
Safer suicide cord (HN)

K6JYO p. 64, Mar 71

Sampling network, rf — the milli-tap

W6QJW p. 34, Jan 73
Signal generator, tone modulated for

two and six meters

WABOIK p. 54, Nov 69
Signal generator, wide range

W6GXN p. 18, Dec 73
Signal injection in ham receivers

Allen p. 72, May 68
Signa! source for 432 and 1296 MHz

KERIL p. 20, Sep 68
Signal tracing in ham receivers

Allen p. 52, Apr 68
Slow-scan tv test generator

K4EEU p. 6, Jul 73
Smali-signal source for 144 and 432 MHz, stable

K&6JC p. 58, Mar 70
S-meter readings (HN)

wiDTY p. 56, Jun 68
Spectrum analyzer, four channel

WIlA p. 6, Oct 72
Spectrum analyzers, understanding

WAS5SNZ p. 50, Jun 74
Ssb, signals, monitoring

W6EVFR p. 35, Mar 72
Sweep generator, how to use

Allen p. 60, Apr 70
Sweep response curves for low-frequency i-f's

Allen p. 56, Mar 71
Switch-off flasher (HN)

Thomas p. 64, Jul 71
Swr bridge

WB2ZSH p. 55, Oct 71
Swr bridge and power meter, integrated

W6DOB p. 40, May 70
Swr bridge (HN)

WASTFK p. 66, May 72
Swr bridge readings (HN)

W6FPO p. 63, Aug 73
Swr meter

W6EVSV p. 6, Oct 70

Swr meters, direct reading and expanded
scale
WA4WDK p. 28, May 72
Correction p. 90, Dec 72
Time-domain reflectometry, experimenter’s
approach to

WAZPIA p. 22, May 71
Transconductance tester for fets

WENBI p. 44, Sep 71
Transformer shorts

W6BLZ p. 36, Jul 68
Transistor and diode tester

ZL2AM) p. 65, Nov 70
Transistor curve tracer

WASLCX p. 52, Jul 73

Short circuit p. 63, Apr 74
Transistor tester

WAENIL p. 48, Jul 68
Transistor tester for leakage and gain

W4BRS p. 68, May 68
Transmitter tuning unit for the blind

WINTP p. 60, Jun 71
Trapezoidal monitor scope

VE3CUS p. 22, Dec 69
Troubleshooting around fets

Allen p. 42, Oct 68
Troubleshooting by resistance

measurement

Allen p. 62, Nov 68
Troubleshooting transistor ham gear

Allen p. 64, Jul 68
Uhf tuner tester for tv sets (HN)

Schuler p. 73, Sep 69
Vacuum tubes, testing high-power (HN)

w20LU p. 64, Mar 72
Vhf pre-scaler, improvements for

W6PBC p. 30, Oct 73
Voltmeter, improved transistor, part |

Maddever p. 74, Apr 68
Voitmeter, transistor, part Il

Maddever p. 60, Jul 68
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Vom/vtvm, added uses for (HN)

W7DI p. 67, Jan
Vivm modification

W6HPH p. 51, Feb
Vtvm, convert to an IC voltmeter

K6VCI p. 42, Dec
Wavemeter, indicating

WE6NIF p. 26, Dec

Short circuit p. 72, Apr

Weak-signal source, stable, variable-output

K6JYO p. 36, Sep
WWV receiver, simple regenerative
WASSNZ p. 42, Apr

WWV-WWVH, amateur applications for

W3FQJ p. 53, Jan
Zener tester, low-voltage (HN)

K3DPJ p. 72, Nov

L]
miscellaneous
.

technical
Alarm, wet basement (HN)

W2EMF p. 68, Apr
Amateur anemometer

W6EGXN p. 52, Jun

Short circuit p. 34, Aug
Antenna masts, design for pipe

W3MR p. 52, Sep
Antennas and capture area

K6MI10 p. 42, Nov
Bandpass filter design

K4KJ p. 36, Dec

Bandpass filters for 50 and 144 MHz,
etched

WSKHT p. 6, Feb
Bandpass filters, single-pole

W6HPH p. 51, Sep
Basic electronic units

W2DXH p. 18, Oct
Batteries, selecting for portable equipment

WBJAIK p. 40, Aug
Broadband amplifier, wide-range

W6GXN p. 40, Apr
Bypassing, rf, at uhf

WB6BHI p. 50, Jan
Capacitors, oil-filled (HN)

w20LU p. 66, Dec
Clock, 24-hour digital

K4ALS p. 51, Apr

Short circuit p. 76, Sep
Coil-winding data, vhf and uhf

K3svC p. 6, Apr
Communications receivers, designing

for strong-signal performance

Moore p. 6, Feb
Computer-aided circuit analysis

K1O0RV p. 30, Aug
Converting vacuum tube equipment to

solid-state

W2EEY p. 30, Aug
Converting wavelength to inches (HN)

WA6SXC p. 56, Jun
Current flow?, which way does

W2DXH p. 34, Jul
Digital mixer, introduction

WBSIFM p. 42, Dec
Digital readout system, simplified

W60I1S p. 42, Mar
Double-balanced mixers

WIDTY p. 48, Mar
Double-balanced modulator, broadband

WAGNCT p. 8, Mar
Earth currents (HN)

W70Ul p. 80, Apr
Effective radiated power (HN)

VE7CB p. 72, May
Ferrite beads

w5JJ p. 48, Oct
Ferrite beads, how to use

K10RV p. 34, Mar
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Fet biasing

W3FQJ p. 61, Nov
Filter preamplifiers for 50 and 144

MHz, etched

WS5KHT p. 6, Feb
Filters, active for direct-conversion receivers

W7Z0lI p. 12, Apr
Fire extinguishers (letter)

W5PGG p. 68, Jul
Freon danger (letter)

WASRTB p. 63, May
Fire protection

Darr p. 54, Jan
Fire protection (letter)

K7QCM p. 62, Aug
Fm techniques

W6SALI p. 8, Sep

Short circuit p. 79, Jun
Frequency multipliers

W6GXN p. 6, Aug
Frequency multipliers, transistor

W6AJF p. 49, Jun

Frequency synchronization for scatter-mode
propagation

K20VS p. 26, Sep
Frequency synthesis

WABSKM p. 42, Dec
Gamma-matching networks, how to design

W7I1TB p. 46, May
Glass semiconductors

WI1EZT p. 54, Jul
Graphical network solutions

WINCK, W2CTK p. 26, Dec
Gridded tubes, vhf-uhf effects

weuov p. 8, Jan
Grounding and wiring

WIEZT p. 44, Jun
Ground plow

WIEZT p. 64, May
Harmonic output, how to predict

Utne p. 34, Nov
Heatsink problems, how to solve

WABSNZ p. 46, Jan
Hybrids and couplers, hf

W2CTK p. 57, Jul

Short circuit p. 72, Dec
Impedance-matching systems, designing

W7CsD p. 58, Jul
Inductors, how to use ferrite and

powdered-iron for

WG6GXN p. 15, Apr

Correction n. 63, May
Infrared communications (letter)

K20AW p. 65, Jan
Injection lasers (letter)

Mims p. 64, Apr
Injection lasers, high power

Mims p. 28, Sep
Integrated circuits, part |

W3FQJ p. 40, Jun
Integrated circuits, part I

W3FQJ p. 58, Jul
integrated circuits, part (il

W3FQJ p. 50, Aug
Intermittent voice operation of power

tubes

WESAI p. 24, Jan
Isotropic source and practical antennas

K6FD p. 32, May
Laser communications

W4KAE p. 28, Nov
LED experiments

WA4KAE p. 6, Jun
Lighthouse tubes for uhf

W6Uov p. 27, Jun
Local-oscillator waveform effects

on spurious mixer responses

Robinson, Smith p. 44, Jun
Lowpass filters for solid-state linear amplifiers

WABJIYK p. 38, Mar

Short circuit p. 62, Dec
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L-networks, how to design

W7LR p. 26, Feb

Short circuit p. 62, Dec
Lunar-path nomograph

WAGNCT p. 28, Oct

Marine installations, amateur, on small boats

W3MR p. 44, Aug
Microwaves, getting started in

Roubal p- 53, Jun
Microwaves, Introduction

wilcsy p. 20, Jan
Mini-mobile

KSUQN p. 58, Aug
Mismatched transmitter loads, affect of

W5JJ p. 60, Sep
Mnemonics

WENIF p. 69, Dec
More electronic units

WIEZT p. 56, Nov
Multi-function integrated circuits

W3FQJ p. 46, Oct
Networks, transmitter matching

W6FFC p. 6, Jan
Neutralizing small-signal amplifiers

WA4WDK p. 40, Sep
Noise figure, meaning of

K&MIO p. 26, Mar
Operational amplifiers

WB2EGZ p. 6, Nov
Phase detector, harmonic

W5TRS p. 40, Aug
Phase-locked loops, IC

W3FQJ p. 54, Sep
Phase-locked loops, IC, experiments with

W3FQJ p. 58, Oct
Phase-shift networks, design criteria for

G3NRW p. 34, Jun
Pi and pi-. networks

W6SAI p. 36, Nov
Pi network design

W6EFFC p. 6, Sep
Pi network inductors (letter)

W71V p. 78, Dec
Pi networks, series-tuned

W2EGH p. 42, Oct
Power amplifiers, high-efficiency rf

WBSLQK p. 8, Oct
Power dividers and hybrids

WIDAX p. 30, Aug
Power supplies, survey of solid-state

W6EGXN p. 25, Feb

Power, voltage and impedance nomograph
W2TQK p. 32, Apr
Printed-circuit boards, photofabrication
of

Hutchinson p. 6, Sep
Programmable calculatar simplifies

antenna design (HN)

w3bvo p. 70, May

Proportional temperature control for crystai
ovens

VESFP p. 44, Jan
Pulse-duration modulation

W3FQJ p. 65, Nov
Q factor, understanding

W5JJ p. 16, Dec
QRP operation

W70€E p. 36, Dec
Radio communications links

WIEZT p. 44, Oct
Radio observatory, vhf

Ham p. 44, Jul
Radio-frequency interference

WA3INFW p. 30, Mar

Radiotelegraph translator and transcriber

W7CUU, K7KFA p. 8, Nov

Eliminating the matrix

KH6AP p. 60, May
Ramp generators

W6E6GXN p. 56, Dec
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Rating tubes for linear amplifier

service

W6UOV, W6ESAL p. 50, Mar
Reactance problems, nomograph for

WENIF p. 51, Sep
Resistor performance at high frequencies

K10RV p. 36, Oct
Resistors, frequency sensitive (HN)

WS8YFB p. 54, Dec
Resistors, frequency sensitive (letter)

WSUHV p. 68, Jul
Rf power-detecting devices

K6JYO p. 28, Jun
Rf power transistors, how to use

WA7KRE p. 8, Jan
Safety in the ham shack

Darr, James p. 44, Mar
Satellite communications, first step to

KIMTA p. 52, Nov

Added notes (letter) p. 73, Apr
Satellite signal polarization

KH61J p. 6, Dec
Signal detection and communication

in the presence of white noise

WB6I10OM p. 16, Feb
Silver/silicone grease (HN)

wenDB p. 63, May
Single-tuned interstage networks,

designing

K6ZGQ p. 59, Oct
Smith chart, how to use

WI1DTY p. 16, Nov

Correction p. 76, Dec
Solar activity, aspects of

K3CHP p. 21, Jun
Solar energy

W3FQJ p. 54, Jul
Speech clippers, rf, performance of

G6XN p. 26, Nov
Square roots, finding (HN)

K9DHD p. 67, Sep

Increased accuracy (letter) p. 55, Mar
Standing-wave ratios, importance of

W2HB p. 26, Jul

Correction (letter) p. 67, May
Stress analysis of antenna systems

W2FZ) p. 23, Oct
Tetrodes, external-anode

W6ESAI p. 23, Jun
Thermoelectric power supplies

KI1AJE p. 48, Sep
Thermometer, electronic

VK3ZNV p. 30, Apr
Three-phase motors (HN)

W6HPH p. 79, Aug
Thyristors, introduction to

WA7KRE p. 54, Oct
Toroids, calculating inductance of

WBSFHC p. 50, Feb
Toroids, plug-in (HN)

K8EEG p. 60, Jan
Transistor amplifiers, tabulated

characteristics of

w514 p. 30, Mar
Tuning, Current-controlled

K2ZSQ p. 38, Jan
TV sweep tubes in linear service,

full-blast operation of

WESAL, W6EOUV p. 9, Apr
Vacuum-tube amplifiers, tabulated

characteristics of

wsJJ) p. 30, Mar
Warning lights, increasing reliability of

W3NK p. 40, Feb
Wind direction indicator, digital

W6EGXN p. 14, Sep
Wind loading on towers and antenna

structures, how to calculate

K4KJ p. 16, Aug
Y parameters, using in rf amplifier design

WAZTCU p. 46, Jul
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.
operating
Beam antenna headings

WGEFFC p. 64, Apr
Code practice stations (letter)

WB4LXJ p. 75, Dec
Code practice — the rf way

WA4NED p. 65, Aug
Code practice (HN)

W20UX p. 74, May
Computers and ham radio

W5TOM p. 60, Mar
CW monitor

WZ2EEY p. 46, Aug
CW monitor and code-practice oscillator

K6RIL p. 46, Apr
CW monitor, simple

WASOHR p. 65, Jan
CW transceiver operation with

transmit-receive offset

WI1DAX p. 56, Sep
DXCC check list, simple

W2CNQ p. 55, Jun
Fluorescent light, portable (HN)

K8BYO p. 62, Oct
Great-circle charts (HN)

K6KA p. 62, Oct
How to be DX

W4NXD p. 58, Aug
Identification timer (HN)

KOUQN p. 60, Nov
Magazines, use your oid

Foster p. 52, Jan
Morse code, speed standards for

VE2ZK p. 68, Apr

Added note (letter) p. 68, Jan
Protective material, plastic (HN)

W6BKX p. 58, Dec
QSL return, statistics on

WB6IUH p. 60, Dec
Replays, instant (HN)

WEDNS p. 67, Feb
Sideband location (HN)

KEKA p. 62, Aug
Spurious signals (HN)

KEKA p. 61, Nov
Tuning with ssb gear

W@KD p. 40, Oct
Zulu time (HN)

KEKA p. 58, Mar

-

oscillators
AFSK oscillator, solid-state

WA4FGY p. 28, Oct
Blocking osciliators

WEGXN p. 45, Apr
Clock osciilator, TTL (HN)

WOZTK p. 56, Dec
Crystal oscillator, frequency adjustment of

WSZTK p. 42, Aug
Crystal oscillator, high stability

WETNS p. 36, Oct
Crystal oscillator, miniature

WEDOR p. 68, Dec
Crystal oscillators

WGEGXN p. 33, Jul
Crystal switching (HN)

K6LZM p. 70, Mar
Crystal test oscillator and signal

generator

K4EEU p. 46, Mar
Crystals, overtone (HN)

GBABR p. 72, Aug
Local oscillator, phase locked

VESFP p. 6, Mar
Monitoring oscillator

w2310 p. 36, Dec
Multivibrator, crystal-controlled

WN2MQY p. 65, Jul
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Oscillator, audio, IC

WEGXN p. 50, Feb
Oscillator, electronic keyer

WAGJNJ p. 44, Jun
Oscillator, Franklin (HN)

W5JJ p. 61, Jan
Oscillator, frequency measuring

WGIEL p. 16, Apr

Added notes p. 90, Dec
Oscillator-monitor, audio

WA1JSM p. 48, Sep
Oscillator, phase-locked

VESFP p. 6, Mar
Osciliator, two-tone, for ssb testing

WBEGXN p. 11, Apr
Oscillators (HN)

wW1DTY p. 68, Nov
Oscillators, cure for cranky (HN)

WS8YFB p. 55, Dec
Oscillators, repairing

Allen p. 69, Mar
Oscillators, resistance-capacitance

W6GXN p. 18, Ju!
Oscillators, ssb

Belt p. 26, Jun
Overtone oscillator (HN)

W5UQS p. 77, Oct
Quartz crystals (letter)

WB2EGZ p. 74, Dec
Vco, crystal-controlled

WB6IOM p. 58, Oct
Vfo buffer amplifier (HN)

w3QBO p. 66, Jul
Vfo, digital readout

WBS8IFM p. 14, Jan
Vfo for solid-state transmitters

W3QBO p. 36, Aug
Vfa, high stability

WBYFB p. 14, Mar
Vfo, high-stability, vhf

OH2CD p. 27, Jan
Vfo, multiband fet

K8EEG p. 39, Jul
Vfo, stable

K4BGF p. 8, Dec
Vfo, stable transistor

wWI1DTY p. 14, Jun

Short circuit p. 34, Aug
Vfo transistors (HN)

w100P p. 74, Nov
Vxo design, practical

K6BIJ p. 22, Aug
455-kHz bfo, transistorized

W6BLZ, K5GXR p. 12, Jul

power supplies

Ac power supply, regulated, for mobile
fm equipment

WABTMP p. 28, Jun
Arc suppression networks (HN)
WASEKA p. 70, Jul

Batteries, selecting for portable equipment
WB@AIK p. 40, Aug
Battery drain, auxiliary, guard for (HN)

WIDTY p. 74, Oct
Battery power

W3FQJ p. 56, Aug
Current limiting (HN)

WZLPQ p. 70, Dec
Current limiting (letter)

K5MKO p. 66, Oct

Diodes for power supplies, choosing

W6BLZ p. 38, Jul
Diode surge protection (HN)

WA7LUJ p. 65, Mar

Added note p. 77, Aug
Dual-voltage power supply (HN)

WI100P p. 71, Apr

Short circuit p. 80, Aug
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Dual-voltage power supply (HN)

w5JJ p. 68, Nov
Filament transformers, miniature

Bailey p. 66, Sep
High-power trouble shooting

Allen p. 52, Aug
IC power (HN)

W3KBM p. 68, Apr
IC regulated power supply

W2FBW p. 50, Nov
IC regulated power supply

WISEK p. 51, Dec
IC regulated power supply for ICs

W6GXN p. 28, Mar

Short circuit p. 80, May
Klystrons, reflex power for (HN)

WEBPK p. 71, Jul
Line transient protection (HN)

wlDTY p. 75, Jul
Line-voltage monitor (HN)

WABVFK p. 66, Jan
Load protection, scr (HN)

WSOZF p. 62, Oct
Low-value voltage source (HN)

WASEKA p. 66, Nov

Low-voltage supply with short-circuit
Protection

WB2EGZ p. 22, Apr
Low-voitage supply (HN)

WB2EGZ p. 57, Jun
Meter safety (HN)

WEVFR p. 68, Jul
Mobile power supplies, troubleshooting

Allen p. 56, Jun
Mobile power supply (HN)

WNEDJV p. 79, Apr
Mobile supply, low-cost (HN)

WAGEG p. 69, Jul
Motorola Dispatcher, converting to

12 volts

WBEHXU p. 26, Jul
Operational power supply

WAZ2IKL p. 8, Apr
Pilot-lamp life (HN)

W20LU p. 71, Jul
Polarity inverter, medium current

Laughlin p. 26, Nov
Power supplies for single sideband

Beit p. 38, Feb
Power-supply hum (HN)

WBYFB p. 64, May
Power supply, improved (HN)

W4ATE p. 72, Feb
Power supply, precision

W7SK p. 26, Jul

Power supply protection for your solid-state
circuits
w5JJ p- 36, Jan
Precision voltage supply for
phase-locked terminal unit (HN)

WAGTLA p. 60, Jul
Protection for solid-state power supplies (HN)

W3NK p. 66, Sep
Rectifier, half-wave, improved

Bailey p. 34, Oct
Regulated 5-volt supply (HN)

WEUNF p. 67, Jan
SCR-regulated power supplies

W4GOC p. 52, Jul
Solar energy

W3FQJ p. 54, Jul
Solar power

W3FQJ p. 52, Nov
Step-start circuit, high-voltage (HN)

WOEVFR p. 64, Sep
Storage-battery QRP power

W3FQJ p. 64, Oct
Survey of solid-state power supplies

W6EGXN p. 25, Feb

Short circuit p. 76, Sep
Thermoelectric power supplies

K1AJE p. 48, Sep
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Transformers, high-voltage, repairing

WENIF p. 66 Mar 69
Transformer shorts

weésLZ p. 36, Jul 68
Transformers, miniature (HN)

W4ATE p. 67, Jul 72
Transients, reducing

w5J) p. 50, Jan 73
Vibrator replacement, solid-state (HN)

K8RAY p. 70, Aug 72
Voltage regulators, IC

W7FLC p. 22, Oct 70
Voltage-regulator ICs, three-terminal

WBS5EMI p. 26, Dec 73

Added note (letter) p. 73, Sep 74
Zener diodes (HN)

K3DPJ p. 79, Aug 68

-

propagation

Artificial radio aurora, scattering
characteristics of

WB6KAP p. 18, Nov 74
Echoes, long delay

WB6KAP p. 61, May 69
fonospheric E-layer

WBEKAP p. 58, Aug 69
lonospheric science, short history of

WBG6KAP p. 58, Jun 69
Long-distance high frequency communications

WBEKAP p. 80, Jul 68
Maximum usable frequency, predicting

WB6KAP p. 70, Sep 68
Quiet sun, the

WB6KAP p. 76, Dec 68

Scatter-mode propagation, frequency
synchronization for

K20VSs p. 26, Sep 71
Solar cycle 20, vhfer's view of

WASIYX p. 46, Dec 74
Sunspot numbers

WB6EKAP p. 63, Jul 69
Sunspot numbers, smoothed

WB6EKAP p. 72, Nov 68
Sunspots and solar activity

WB6KAP p. 60, Jan 69
Tropospheric-duct vhf communications

WBGKAP p. 68, Oct 69
6-meter sporadic-E openings, predicting

WAI9RAQ p. 38, Oct 72

Added note (letter) p. 69, Jan 74

receivers and
converters

general

Antenna impedance transformer for
receivers (HN)

WENIF p. 70, Jan 70
Antenna tuner, miniature receiver (HN)

WAZKRE p. 72, Mar 69
Anti-QRM methods

W3FQJ p. 50, May 71
Attenuation pads, receiving (letter)

KZHNQ p. 69, Jan 74
Audio agc amplifier

WASSNZ p. 32, Dec 73
Audio agc principles and practice

WASSNZ p. 28, Jun 71
Audio amplifier and squelch circuit

WG6AJF p. 36, Aug 68
Audio fitter for CW, tunable

WA1JSM p. 34, Aug 70
Audio filter-frequency translator for CW

reception

W2EEY p. 24, Jun 70
Audio filter mod (HN)

K6HIU p. 60, Jan 72
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Audio filter, simple

WA4NVK p. 44, Oct
Audio-filters, inexpensive

WSYFB p. 24, Aug
Audia filter, tunable peak-notch

W2EEY p. 22, Mar
Audio filter, variable bandpass

W3AEX p. 36, Apr
Audio module, complete

K4DHC p. 18, Jun
Batteries, how to select for portable

equipment

WAJAIK p. 40, Aug
Calibrator crystals (HN)

K6KA p. 66, Nov
Calibrator, plug-in frequency

K6KA p. 22, Mar

Calibrator, simple frequency-divider
using mos ICs

WEGXN p. 30, Aug
Communications receivers, design ideas for
Moore p. 12, Jun

Communications receivers, designing
for strong-signal performance
Moore p. 6, Feb
Converting a vacuum-tube receiver to
solid-state

WI100P p. 26, Feb
Counter dials, electronic

K6KA p. 44, Sep
CW filter, adding (HN)

w20uUXx p. 66, Sep
CW monitor, simple

WASOHR p. 65, Jan
CW processor for communications receivers

WENRW p. 17, Oct
CW reception, enhancing through a

simulated-stereo technique

WAIMKP p. 61, Oct
CW reception, noise reduction for

W2ELV p. 52, Sep
CW regenerator for interference-free

communications

Leward, Libenschek p. 54, Apr

CW selectivity with crystal bandpassing
W2EEY p. 52, Jun

70
72
70
70
73

73
71

69

69
74

73

69
70
73
71
71

74
73

74
69

CW transceiver operation with transmit-receive

offset

W1DAX p. 56, Sep
Detector, reciprocating

WISNN p. 32, Mar

Added notes (letter) p. 54, Mar

Detector, superregenerative, optimizing

Ring p- 32, Jul
Detectors, ssb

Belt p. 22, Nov
Diversity receiving system

W2EEY p. 12, Dec
Filter, vari-Q

WISNN p. 62, Sep
Frequency calibrator, how to design

W3AEX p. 54, Jul
Frequency calibrator, receiver

w5UQs p. 28, Dec
Frequency measurement of received

signals

WA4AAD p. 38, Oct
Frequency spotter, general coverage

w5J) p. 36, Nov
Frequency standard (HN)

WA7ZJIK p. 69, Sep
Frequency standard, universal

K4EEU p. 40, Feb

Short circuit p. 72, May
Hang agc circuit for ssb and CW

WI1ER) p. 50, Sep
I-f cathode jack

W6HPH p. 28, Sep
I-f system, multimode

WA2(KL p. 39, Sep
Image suppression (HN)

WENIF p. 68, Dec
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Intelligibility of communications receivers,

improving

WAS5RAQ p. 53, Aug
interference, electric fence

KG6KA p. 68, Jul
Interference, rf

WI1DTY p. 12, Dec
Local oscillator, phase-locked

VESFP p. 6, Mar
Local-oscillator waveform effects

on spurious mixer responses

Robinson, Smith p. 44, Jun
Noise blanker

K4DHC p- 38, Feb
Noise blanker, hot-carrier diode

WAKAE p. 16, Oct

Short circuit p. 76, Sep
Noise blanker, IC

W2EEY p. 52, May

Short circuit p. 79, Jun
Noise figure, the real meaning of

KEMIO p. 26, Mar
Panoramic reception, simple

W2EEY p. 14, Oct
Phase-shift networks, design criteria

G3NRW p. 34, Jun
Product detector, hot-carrier diode

VE3GFN p. 12, Oct
Radio-direction finder

WEJTT p. 38, Mar
Radio-frequency interference

WA3NFW p. 30, Mar
Radiotelegraph translator and transcriber

W7CUU, K7KFA P. 8, Nov

Eliminating the matrix

KHEAP p. 60, May
Receiver impedance matching (HN)

WG@ZFN p. 79, Aug
Receiving RTTY, automatic frequency

control for

W5NPO p. 50, Sep
Reciprocating-detector converter

WISNN p. 58, Sep
Rf amplifiers for communications receivers

Moore p. 42, Sep
S-meter readings (HN)

wI1lDTY p. 56, Jun
Selectivity, receiver (letter)

K4zZZv p. €8, Jan
Spectrum analyzer, four channel

WOIIA p. 6, Oct
Squelch, audio-actuated

K4MOG p. 52, Apr
Ssb signals, monitoring

W6VFR p. 36, Mar
Superregenerative detector, optimizing

Ring p. 32, Jul
Superregenerative receiver, improved

JA1IBHG p. 48, Dec
Threshold-gate/limiter for CW reception

W2ELV p. 46, Jan

Added notes (letter)

W2ELV p. 59, May
Weak signal reception in CW receivers

ZS68BT p. 44, Nov

. .
high-frequency receivers
Bandpass tuning, electronic, in the

Drake R-4C

Horner p. 58, Oct
BC-603 tank receiver, updating the

WAGIAK p. 52, May
BC-1206 for 7 MHz, converted

W4FIN p. 30, Oct

Short circuit p. 72, Apr
Collins 75A4 hints (HN)

WEVFR p. 68, Apr
Collins 75A-4 modifications (HN)

W4SD p. 67, Jan

70
72
70
71

74
73

69
70

69
70

69
68
70
69
70
73
71
72
68

71
74
74
68
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72
72
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70
72
72
71

73
68

70
71

72

71



Communications receiver, five band

K6SDX p. 6, Jun
Communications receiver for 80

meters, IC

VE3ELP p. 6, Jul
Communications receiver, micropower

WBIFHC p. 30, Jun

Short circuit p. 58, Dec

Communications receiver, miniaturized

K4DHC p. 24, Sep
Companion receiver, all-mode

WI1ISNN p. 18, Mar
Converter, hf, solid-state

VE3GFN p. 32, Feb
Converter, tuned very low-frequency

OH2KT p. 49, Nov
Direct-conversion receivers

W3FQJ p. 59, Nov
Direct-conversion receivers, improved

selectivity

KéBlJ p. 32, Apr
Direct-conversion receivers,

simple active filters for

W7Z0lI p. 12, Apr
ESSA weather receiver

W6GXN p. 36, May
Fet converter, bandswitching, for

40, 20, 15 and 10 (VE3GFN) p. 6, Jul

postscript p. 68, May
Fet converter for 10 ta 40 meters, second-

generation

VE3GFN p. 28, Jan

Short circuit p. 79, Jun
Frequency synthesizer for the Drake R-4

W6ENBI p. 6, Aug

Modification (letter) p. 74, Sep

Gonset converter, solid-state modification of

Schuler p. 58, Sep
Hammarilund HQ215, adding 160-meter

coverage

W2GHK p. 32, Jan

Heath SB-650 frequency display, using
with other receivers

K28YM p. 40, Jun
Incremental tuning to your

transceiver, adding

VE3GFN p. 66, Feb
Monitoring oscillator

w2JIio p. 36, Dec
Outboard receiver with a transceiver

wW1DTY p. 12, Sep
Outboard receiver with the $B-100,

using an (HN)

K4GMR p. 68, Feb

Qverload response in the Collins 75A-4
receiver, improving

W6Z0 p. 42, Apr

Short circuit p. 76, Sep
Phasing-type ssb receiver

WAZBJIYK p. 6, Aug

Short circuit p. 58, Dec

Added note (letter) p. 63, Jun

Preamplifier, emitter-tuned, 21 MHz
WAS5SNZ p. 20, Apr
Preamplifier, low-noise high-gain transistor

W2EEY p. 66, Feb
Preselector, general-coverage (HN)

WS50ZF p. 75, Oct
Qb5er, solid-state

W5TKP p. 20, Aug

Receiver incremental tuning for the
Swan 350 (HN)

K1KXA p. 64, Jul
Receiver, reciprocating detector

WISNN p. 44, Nov

Correction (letter) p. 77, Dec
Receiver, versatile solid-state

wirPLJ p. 10, Jul
Receiving RTTY with Heath SB receivers (HN)

KIHVW p. 64, Oct
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74
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70
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70

69

71
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70
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Rf amplifiers, selective
K6B1J p. 58, Feb
Regenerative detectors and a wideband
amplifier for experimenters

WS8YFB p. 61, Mar
RTTY monitor receiver

K4EEU p. 27, Dec
RTTY receiver-demodulator for net

operation

VE7BRK p. 42, Feb
RTTY with SB-300

W2ARZ p. 76, Jul
Swan 350 CW monitor (HN)

KIKXA p. 63, Jun

Transceiver selectivity improved (HN)

VE3BWD p. 74, Oct
Tuner overload, eliminating (HN)

VE3GFN p. 66, Jan

Attenuators for (letter) p. 69, Jan
Two-band novice superhet

Thorpe p. 66, Aug
Weather receiver, low-frequency

W6EGXN p. 36, Oct
WWYV receiver, fixed-tuned

W6GXN p. 24, Nov
WWYV receiver, regenerative

WASSNZ p. 42, Apr
WWYV receiver, simple (HN)

WA3JBN p. 68, Jul

Short circuit p. 72, Dec
WWV receiver, simple (HN)

WA3JBN p. 55, Dec
WWV-WWVH, amateur applications for

W3FQJ p. 53, Jan
455-kHz bfo, transistorized

W6BLZ, K5GXR p. 12, Jul
160-meter receiver, simple

W6FPO p. 44, Nov
1.9 MHz receiver

W3TNO p. 6, Dec

7-MHz ssh receiver and transmitter, simple

VE3GSD p. 6, Mar

Short circuit p. 62, Dec
28-MHz superregen receiver

K2ZSQ p. 70, Nov

vhf receivers
and converters

Converters for six and two meters, mosfet

WB2EGZ p. 41, Feb

Short circuit p. 96, Dec
Cooled preamplifier for vhf-uhf

WAZRDX p. 36, Jul

Fet converters for 50, 144, 220 and
432 MHz
WEAJF p. 20, Mar
Filter-preamplifiers for 50 and 144 MHz
etched

WS5KNT p. 6, Feb
Fm channel scanner

W2FPP p. 29, Aug
Fm communications receiver, madular

K8AUH p. 32, Jun

Correction 71, Jan

Fm receiver frequency control (letter)

W3AFN p. 65, Apr
Fm receiver performance, comparison of
VE7ABK p. 68, Aug

Fm receiver, multichannel for six and two

WI1SNN p- 54, Feb
Fm receiver, tunable vhf

K8AUH p. 34, Nov
Fm receiver, uhf

WA2GCF p. 6, Nov
Fm repeaters, receiving system

degradation in

K5ZBA p. 36, May
HW-17A, perking up (HN)

WBEGZ p. 70, Aug
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Interdigital preamplifier and comb-line
bandpass filter for vhf and uhf
W5SKHT p. 6, Aug
interference, scanning receiver (HN)

K2YAH p. 70, Sep
Monitor receivers, two-meter fm

WB5EMI p. 34, Apr
Overload problems with vhf converters,

solving

W100P p. 53, Jan
Receiver, modular two-meter fm

WA2GFB p. 42, Feb

Scanning receiver for vhf fm, improved

WA2GCF p. 26, Nov
Scanning receiver modifications,

vhf fm (HN)

WASWOU p. 60, Feb

Scanning receivers for two-meter fm

K41PV p. 28, Aug
Six-meter converter, improved

K18QT p. 50, Aug
Six-meter mosfet converter

WB2EGZ p. 22, Jun

Short circuit p. 34, Aug

Squelch-audio amplifier for fm receivers

WB4AWSU p. 68, Sep
Ssb mini-tuner

K1BQT p. 16, Oct
Two-meter converter, 1.5 dB NF

WABSXC p. 14, Jul
Two-meter mosfet converter

WB2EGZ p. 22, Aug

Neutralizing p. 77, Oct
Two-meter preamp, MM5000

WA4KAE p. 49, Oct
Vhf converter performance,

optimizing (HN)

K2FSQ p. 18, Jul
Vhf fm receiver (letter)

K8IHQ p. 76, May
Vhf receiver scanner

K2LZG p. 22, Feb
Vhf superregenerative receiver,

low-voitage

WASSNZ p. 22, Jul

Short circuit p. 64, Mar
50-MHz preamplifier, improved

WA2GCF p. 46, Jan
144-MHz converter (HN)

KavQY p. 71, Aug
144-MHz converter (letter)

WZLER p. 71, Oct
144 MHz converter, hot-carrier diode

K8CJU p. 6, Oct
144-MHz converter, modular

W6UOV p. 64, Oct
144 MHz converters, choosing fets for (HN)

K6JYO p. 70, Aug
144-MHz preamp, super (HN)

KEHCP p. 72, Oct
144-MHz preamplifier, Improved

WA2GCF p. 25, Mar

Added notes p. 73, Jul
220-MHz mosfet converter

WB2EGZ p. 28, Jan

Short circuit p. 76, Jul
432-MHz converter, low-naise

K6JC p. 34, Oct
432-MHz fet converter, low naise

WA6SXC p. 18, May
432 MHz preamp (HN)

WI1DTY p. 66, Aug
1296-MHz converter, solid-state

VKAZT p. 6, Nov
1296-MHz preamplifier, low-noise

WA2VTR p. 50, Jun

Added note (letter) p. 65, Jan
2340-MHz converter, solid-state

K2JNG, WA2LTM, WA2VTR p. 16, Mar
2304.-MHz preamplifier, solid-state

WAZVTR p. 20, Aug
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test and troubleshooting

Converter, mosfet, for receiver
instrumentation

WAIZMT p. 62, Jan
Receiver alignment

Allen p. 64, Jun
Rf and i-f amplifiers, troubleshooting

Allen p. 60, Sep
Signal injection in ham receivers

Allen p. 72, May
Signal tracing in ham receivers

Allen p. 52, Apr
Small-signal source for 144 and 432 MHz

KeJC p. 58, Mar
AFSK generator, crystal-controlled

K78VT p. 13, Jul
AFSK generator, crystal-controlled

W6LLO p. 14, Dec

Sluggish osciliator (letter) p. 59, Dec
AFSK oscillators, solid-state

WA4FGY p. 28, Oct
Audio-shift keyer, continuous-phase

VE3CTP p. 10, Oct

Short circuit p. 64, Mar
Automatic frequency controt for

receiving RTTY

W5NPO p. 50, Sep

Added note (letter) p. 66, Jan
Autostart, digital RTTY

K4EEU p. 6, Jun
Autostart monitor receiver

K4EED p. 37, Dec
CRT intensifier for RTTY

K4VFA p. 18, Jul
Carriage return, adding to the automatic

line-feed generator (HN)

K4EEU p. 71, Sep
Coherent frequency-shift keying, need for

K3wiQ p. 30, Jun

Added notes {letter) p. 58, Nov
Crystal test oscillator and signal

generator

K4EEU p. 46, Mar
CW memory for RTTY identification

W6LLO p. 6, Jan
Electronic speed conversion for RTTY

teleprinters

WA61Y) p. 36, Dec
Frequency-shift meter, RTTY

VK3ZNV p. 53, Jun
Line feed, automatic for RTTY

K4EEU p. 20, Jan
Mainline ST-5 RTTY demodulator

WEFFC p. 14, Sep

Short circuit p. 72, Dec
Mainline ST-5 autostart and antispac

K2YAH p. 46, Dec
Mainline ST-6 RTTY demodulator

W6FFC p. 6, Jan

Short circuit p. 72, Apr
Mainline ST-6 RTTY demoduiator, more

uses for (letter)

W6FFC p. 69, Jul
Mainline ST-6 RTTY demodulator,

troubleshooting

WEFFC p. 50, Feb
Message generator, RTTY

WE0XP, WBKCQ p. 30, Feb
Monitor scope, phase-shift

wa3CIX p. 36, Aug
Monitor scope, RTTY, Heath

HO-10 and SB-610 as (HN)

KOHVW p. 70, Sep
Monitor scope, RTTY, solid-state

WB2MPZ p. 33, Oct
Phase-locked loop AFSK generator

K7ZOF p. 27, Mar
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Phase-locked loop RTTY terminal unit

W4FQM p. 8, Jan

Correction p. 60, May

Power supply for p. 60, Jul
Precise tuning with ssb gear

WZKD p- 40, Oct

Printed circuit for RTTY speed converter

W7P0OG p. 54, Oct
Receiver-demodulator for RTTY net

operation

VE7BRK p. 42, Feb
Ribbon re-inkers

W6EFFC p. 30, Jun
RTTY converter, miniature IC

KIMRL p. 40, May

Short circuit p. 80, Aug
RTTY distortion: causes and cures

WB6IMP p. 36, Sep
RTTY for the blind (letter)

VE7BRK p. 76, Aug
RTTY, introduction to

KE6JFP p. 38, Jun
RTTY line-length indicator (HN)

W2UVF p. 62, Nov
RTTY reception with Heath SB receivers (HN)

KI9HVW p. 64, Oct
RTTY with the SB-300

W2ARZ p. 76, Jul
Signal Generator, RTTY

W7ZTC p. 23, Mar

Short circuit p. 96, Dec
Speed control, electronic, for RTTY

W3VF p. 50, Aug
ST-5 keys polar relay (HN)

WZLPD p. 72, May
Swan 350 and 400 equipment on RTTY (HN)

WB2MIC p. 67, Aug
Synchrophase afsk oscillator

W6FOO p. 30, Dec
Synchrophase RTTY reception

W6EFOO p. 38, Nov
Teleprinters, new look in

W6JTT p. 38, Jul
Terminal unit, phase-locked loop

W4FQM p. 8, Jan

Correction p. 60, May
Terminal unit, variable-shift RTTY

W3VF p. 16, Nov
Test generator, RTTY (HN)

W3EAG p. 67, Jan
Test generator, RTTY (HN)

W3EAG p. 59, Mar
Voltage supply, precision for

phase-iocked terminal unit (HN)

WAGETLA p. 60, Jul

»

satellites
Amateur radio in space, bibliography

wW60LO p. 60, Aug

Addenda p. 77, Oct
Antennas, simple, for satellite

communications

K4GSX p. 24, May

Circularly-polarized ground-plane
antenna for satellite communications
K4GSX p. 28, Dec
Communications, first step to satellite
KIMTA p. 52, Nov
Added notes (letter) p. 73, Apr
Oscar 7, communications techniques for
G3zZCz p. 6, Apr
Picture transmission, recording satellite

W6CCN p. 6, Nov
Signal polarization, satellite
KH61J p. 6, Dec
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semiconductors
Antenna switch for meters, solid-state

K2ZSQ p. 48, May 69
Avalanche transistor circuits

WANVK p. 22, Dec 70
Beta master, the

K8ERV p. 18, Aug 68
Charge flow in semiconductors

WB6BIH p. 50, Apr 71
Converting a vacuum-tube receiver to

solid-state

wioorP p. 26, Feb 69

Short circuit p. 76, Jul 69
Converting vacuum tube equipment to

solid-state

W2EEY p. 30, Aug 68
Curve master, the

K8ERV p. 40, Mar 68
Diodes, evaluating

w5JJ p. 52, Dec 71
Dynamic transistor tester (HN)

VE7ABK p. 65, Oct 71
Fet bias problems simplified

WA5SNZ p. 50, Mar 74
Fet biasing

W3FQJ p. 61, Nov 72
Fetrons, solid-state replacements for

tubes

wI1DTY p. 4, Aug 72

Added notes p. 66, Oct 73; p. 62, Jun 74
Frequency multipliers

WEGXN p. 6, Aug 71
Frequency multipliers, transistor

W6AJF p. 49, Jun 70
Glass semiconductors

WIEZT p. 54, Jul 69
Grid-dip oscillator, solid-state conversion of

W6AJZ p. 20, Jun 70
Heatsink problems, how to solve transistor

WASSNZ p. 46, Jan 74
Injection lasers, high power

Mims p. 28, Sep 71
Injection lasers (letter)

Mims p. 64, Apr 71
Linear power amplifier, high-power

solid-state

Chambers p. 6, Aug 74
Linear transistor amplifier

W3FQJ p. 59, Sep 71
Long-tail transistor biasing

W2DXH p. 64, Apr 68
Mobile converter, solid-state modification of

Schuler p. 58, Sep 69
Mosfet transistors (HN)

WB2EGZ p. 72, Aug 69
Motorola fets (letter)

WICER p. 64, Apr 71
Motorola MPS transistors (HN)

W2DXH p. 42, Apr 68
Neutralizing smalil-signal amplifiers

WA4WDK p. 40, Sep 70
Parasitic oscillations in high-power

transistor rf amplifiers

WZKGI p. 54, Sep 70
Pentode replacement (HN)

WIDTY p. 70, Feb 70
Power dissipation ratings of transistors

WNICGW p. 56, Jun 71
Power fets

W3FQJ p. 34, Apr 71
Power transistors, parallelling (HN)

WABEKA p. 62, Jan 72
Relay, transistor replaces (HN)

W3NK p. 72, Jan 70
Replace the unijunction transistor

K9VXL p. 58, Apr 68
Rf power detecting devices

K6JYO p. 28, Jun 70
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Rf power transistors, how to use

WA7KRE p. 8, Jan
Surplus transistors, identifying

W2FPP p. 38, Dec
Thyristors, introduction to

WA7KRE p. 54, Oct
Transconductance tester for field-effect

transistors

W6ENBI p. 44, Sep
Transistor amplifiers, tabulated

characteristics of

W5J1 p. 30, Mar
Transistor and diode tester

ZL2AMY p. 65, Nov
Transistors for vhf transmitters (HN)

W100P p. 74, Sep
Transistor storage (HN)

K8ERV p. 58, Jun
Transistor tester

WASGNIL p. 48, Ju!
Transistor tester for leakage and gain

W4BRS p. 68, May
Transistor testing

Allen p. 62, Jul
Transistor-tube talk (HN)

WA4NED p. 25, Jun
Trapatt diodes (letter)

WA7ZNLA p. 72, Apr
Troubleshooting around fets

Allen p. 42, Oct
Troubleshooting transistor ham gear

Allen p. 64, Jul
Vfo transistors (HN)

wlioorP p. 74, Nov
Y parameters in rf design, using

WAQZTCU p. 46, Jul
Zener diodes (HN)

K3DPJ p. 79, Aug
Zener tester, Low voltage (HN)

K3DPJ p. 72, Nov

. ]
single sideband
Balanced modulator, integrated-circuit

K7QWR p. 6, Sep
Balanced modulators, dual fet

W3FQJ p. 63, Oct
Communications receiver, phasing-type

WAZJIYK p. 6, Aug
Converting a-m power amplifiers to

ssb service

WA4GNW p. 55, Sep
Converting the Swan 120 to two meters

K6RIL p. 8, May
Detectors, ssb

Belt p. 22, Nov
Detector, ssb, IC (HN)

K40DS p. 67, Dec

Correction p. 72, Apr
Double-balanced mixers

WIDTY p. 48, Mar
Double-balanced modulator, broadband

WAGNCT p. 8, Mar
Filters, single-sideband

Belt p. 40, Aug
Filters, ssb (HN)

K6KA p. 63, Nov
Frequency dividers for ssb

W7BZ p. 24, Dec
Frequency translation in ssb

transmitters

Belt p. 22, Sep
Generating ssb signals with

suppressed carriers

Belt p. 24, May
Guide to single sideband, a

beginner's

Beit p. 65, Mar
Hang agc circuit for ssb and CW

WI1ERJ p. 50, Sep
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intermittent voice operation of power tubes
W6ESAI p. 24, Jan
Interthodulation-distortion measurements
on ssb transmitters
W6VFR p. 34, Sep
Linear amplifier, five-band conduction-
cooled

WOKIT p. 6, Jul
Linear amplifier, five-band kilowatt

W40 p. 14, Jan

improved operation (letter) p. 59, Dec

Linear amplifier, homebrew five-band
W71V p. 30, Mar
Linear amplifier performance, improving

W4PS) p. 68, Oct
Linear, five-band hf
W70D! p. 6, Mar

Linear for 80-10 meters, high-power

WEHHN p. 56, Apr

Short circuit p. 96, Dec
Linear power amplifiers

Belt p. 16, Apr

Linears, three bands with two (HN)

W4NJF p. 70, Nov
Minituner, ssb
K1BQT p. 16, Oct

Modifying the Heath SB-200 amplifier
for the new 8873 zero-bias triode

weuov p. 32, Jan
Oscillators, ssb

Belt p. 26, Jun
Peak enveiope power, how to measure

W5JJ p. 32, Nov

Phase-shift networks, design criteria for

G3NRW p. 34, Jun
Phase-shift ssb generators

Belt p. 20, Ju!
Power supplies for ssb

Belt p. 38, Feb
Precise tuning with ssb gear

W@KD p. 40, Oct
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb

Rating tubes for linear amplifier service

W6UQOV, W6ESAI p. 50, Mar
Rf clipper for the Coilins S-line

K6JYO p. 18, Aug

Letter p. 68, Dec
Rf speech processar, ssb

W2MB p. 18, Sep
Sideband location (HN)

KEKA p. 62, Aug
Solid-state circuits for ssb

Belt p. 18, Jan
Solid-state transmitting converter for

144-MHz ssb

WENBI p. 6, Feb

Short circuit p. 62, Dec
Speech clipper, IC

K6HTM p. 18, Feb

Added notes (letter) p. 64, Oct
Speech clipper, rf, construction

G6XN p. 12, Dec

Speech clippers, rf, performance of
G6XN

p. 26, Nov

Added notes p. 58, Aug 73; p. 72, Sep
Speech clipping

K6KA p. 24, Apr
Speech clipping in single-sideband

equipment

K1YZW p. 22, Feb
Speech processing

wW10TY p. 60, Jun
Speech processar for ssb

K6PHT p. 22, Apr
Speech process, logarithmic

WA3FIY p. 38, Jan
Speech processor, ssb

VK9GN p. 31, Dec
Ssb exciter, 5-band

K1UKX p. 10, Mar

74

72

74
74

70
71
72

71
71

68
69
70

71
68
74
70
68
69
70
72
71

71
71

73
73
69
74
74

73
73

72

72
74

69

71
68
70
70
71
68



Ssb generator, phasing-type

W7CMJ p. 22, Apr

Added comments (letter) p. 65, Nov
Ssb generator, 9-MHz

WIKIT p. 6, Dec
Switching and linear amplification

W3FQJ p. 61, Oct
Transceiver, miniature 7-MHz

W7BBX p. 16, Jul
Transceiver, single-band ssb

wi1DTY p. 8, Jun
Transceiver, ssb, IC

G3zZvC p. 34, Aug
Transceiver, ssb, using LM373 IC

W5BAA p. 32, Nov
Transceiver, 3.5-MHz ssb

VE6ABX p. 6, Mar
Transmitter alignment

Allen p. 62, Oct
Transmitter and receiver for 40 meters, ssb

VE3GSD p. 6, Mar

Short circuit p. 62, Dec

Transmitting mixers, 6 and 2 meters

K2I1SP p. 8, Apr
Transverter, 6-meter

K8DOC, K8TVP p. 44, Dec
Trapezoidal monitor scope

VE3CUS p. 22, Dec
Tuning up ssb transmitters

Allen p. 62, Nov
TV sweep tubes in linear service,

full-blast operation of

WESAI, W6UOV p. 9, Apr
Two-tone oscillator for ssb testing

W6EGXN p. 11, Apr
Vacuum tubes, using odd-ball types in
linear amplifier service

WsJJ p. 58, Sep
Vhf, uhf transverter, input source for (HN)

F8MK p. 69, Sep
Vox and mox systems for ssb

Belt p. 24, Oct
Vox, versatile

WIKIT p. 50, Jul

Short circuit p. 96, Dec
3-500Z in amateur service, the

W6SAI p. 56, Mar
144-MHz linear, 2kW

W6UOV, W6Z0, K6DC p. 26, Apr
144-MHz low-drive kilowatt linear

WEHHN p. 26, Jul
144-MHz transverter, the TR-144

K1RAK p. 24, Feb
432 MHz rf power amplifier

Ké6JC p. 40, Apr
432-MHz ssb converter

Ké6JC p. 48, Jan

Short circuit p. 79, Jun
432-MHz ssb, practical approach to

WA2FSQ p. 6, Jun
1296-MHz ssb transceiver

WABUAM p. 8, Sep

a .

television
Camera and monitor, sstv

VE3EGO, Watson p. 38, Apr
Color tv, slow-scan

WA4UMF, WBSDQT p. 59, Dec

Computer, processing, sstv pictures
WA4UMF p. 30, Jul
Fast-scan camera converter for sstv

WA9UHV p. 22, Jul
Fast- to slow-scan conversion, tv

W3EFG, W3YZC p. 32, Jul
Slow-scan television

WA2EMC p. 52, Dec
Synch generator, sstv (letter)

WI1IA p. 73, Apr

73
73

70
71
74
69
74
73
73
69

74
74

69
68
69
69

68
72

72
70
68

71
71

68
70
70
72
70

70
70

71

74

69
69
70
74
71
69

73

Television DX

WA9RAQ p. 30, Aug 73
Test generator, sstv
K4EEU p. 6, Jul 73

transmitters and
power amplifiers

general

Amplitude modulation, a different approach
WASSNZ p. 50, Feb 70
Batteries, how to select for portable

equipment

WAZAIK p. 40, Aug 73
Blower maintenance (HN)

W6ENIF p. 71, Feb 71
Blower-to-chassis adapter (HN)

K6JYO p. 73, Feb 71

Converting a-m power amplifiers to

ssb service

WA4GNW p. 55, Sep 68
Efficiency of linear power amplifiers,

how to compare

wsJJ p. 64, Jul 73
Fail-safe timer, transmitter (HN)

KOHVW p. 72, Oct 74
Filters, ssb (HN)

K6KA p. 63, Nov 73
Frequency multipliers

WEGXN p. 6, Aug 71

Frequency translation in ssb
Transmitters
Belt
Grid-current measurement in
grounded-grid amplifiers
W6ESAI p. 64, Aug 68
intermittent voice operation of power
tubes

p. 22, Sep 68

W6ESAI p. 24, Jan 71
Key and vox clicks (HN)

K6KA p. 74, Aug 72
Linear power amplifiers

Belt p. 16, Apr 68

Lowpass filters for solid-state linear amplifiers
WAGBIYK p. 38, Mar 74
Short circuit p. 62, Dec 74

Multiple tubes in parallel grounding grid (HN)

W7CSD p. 60, Aug 71
Networks, transmitter matching

WEFFC p. 6, Jan 73
Neutralizing tip (HN)

ZE6JP p. 69, Dec 72

Parasitic oscillations in high-power
transistor rf amplifiers

W@KGI p. 54, Sep 70
Parasitic suppressor (HN)

WA9IMY p. 80, Apr 70
Pi and Pi-L networks

W6SAL p. 36. Nov 68
Pi network design aid

WENIF p. 62, May 74

Correction (letter) p. 58, Dec 74
Pi-network design, high-frequency

power amplifier

WEFFC p. 6, Sep 72
Pi-network inductors (letter)

W71V p. 78, Dec 72
Pi networks, series tuned

W2EGH p. 42, Oct 71
Power attenuator, all-band 10-dB

K1CCL p. 68, Apr 70
“Power fets

W3FQJ p. 34, Apr 71
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb 72
Relay activator (HN)

K6KA p. 62, Sep 71
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Rf power amplifiers, high-efficiency

WBSLQK p. 8, Oct
Rf power transistors, how to use

WAT7KRE p. 8, Jan
Screen clamp, solid-state

WO LRW p. 44, Sep
Step-start circuit, high-voltage (HN)

WEVFR p. 64, Sep
Swr alarm circuits

W2EEY p. 73, Apr
Temperature alarms for high-power amplifiers

W2EEY p. 48, Jul
Transmitter power levels, some

observations regarding

WASSNZ p. 62, Apr
Transmitter, remote keying (HN)

WA3HDU p. 74, Oct
Transmitter switching, solid-state

W2EEY p. 44, Jun

Transmitter-tuning unit for the blind

WINTP p. 60, Jun
TV sweep tubes in linear service,

full-blast operation of

WESAI, WeUOV p. 9, Apr

Vacuum tubes, using odd-ball types in
linear amplifiers

W51 p. 58, Sep
Vfo, digital readout

WBSIFM p. 14, Jan
high-frequency

ART-13, Modifying for noiseless CW (HN)

K5GKN p. 68, Aug
CW transceiver for 40 and 80 meters

W3NNL, K30I0 p. 14, Jul
CW transceiver, low-power 20-meter

W720I p. 8, Nov
CW transmitter, half-watt

KZVQY p. 63, Nov
Driver and final for 40 and 80 meters,

solid-state

W3QBO p. 20, Feb
Field-effect transistor transmitters

K2BLA p. 30, Feb
Filters, low-pass for 10 and 15 meters

W2EEY p. 42, Jan
Frequency synthesizer, high frequency

K2BLA p. 16, Oct
Grounded-grid 2 kW PEP amplifier,

high frequency

WESAL p. 6, Feb
Heath HW-101 transceiver, using with

a separate receiver (HN)

WALIMKP p. 63, Oct
Linear amplifier, five-band

W71V p. 30, Mar
Linear amplifier, five-band conduction-

cooled

WSKIT p. 6, Jul
Linear amplifier performance, improving

W4PSJ p. 68, Oct
Linear, five-band hf

W7DI p. 6, Mar
Linear, five-band kilowatt

w40Q p. 14, Jan

Improved operation (letter) p. 59, Dec
Linear for 80-10 meters, high-power

W6EHHN p. 56, Apr

Short circuit p. 96, Dec
Linear power amplifier, high-power

solid-state

Chambers p. 6, Aug
Linears, three bands with two (HN)

WANJF p. 70, Nov
Low-frequency transmitter, solid-

state

W4 KAE p. 16, Nov
Modifying the Heath SB-200 amplifier for

the new 8873 zero-bias triode

W6UOoV p. 32, Jan
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Phase-locked loop, 28 MHz

WI1KNI p. 40, Jan
Ssb exciter, 5-band

K1UKX p. 10, Mar
Ssb transceiver, miniature 7-MHz

W7BBX p. 16, Jul
Ssb transceiver using LM373 IC

W5BAA p. 32, Nov
Ssb transceiver, -MHz, IC

G3zZve p. 34, Aug
Ssb transmitter and receiver, 40 meters

VE3GSD p. 6, Mar

Short circuit p. 62, Dec

Tank circuit, inductively-tuned high-frequency

W6SAI p. 6, Jul
Transceiver, single-band ssb

WIDTY p. 8, Jun
Transceiver, 3.5-MHz ssb

VE6ABX p. 6, Mar
Transmitter, low-power

W6ENIF p. 26, Dec
Transmitters, QRP

W70E p. 36, Dec
Transmitter, universal flea-power

K2ZSQ p. 58, Apr
Transverter, high-level hf

K4ERO p. 68, Jul
3-500Z in amateur service, the

W6ESAI p. 56, Mar
14-MHz vfo transmitter, solid-state

w3QBO p. 6, Nov
28-MHz transmitter, solid-state

K2ZSQ p. 10, Jul
40-meters, transistor rig for

W6BLZ, K5GXR p. 44, Jul

vhf and uhf

Converting the Swan 120 to two meters
K6RIL p- 8, May
Fm repeater transmitter, improving

W6GDO p. 24, Oct
Linear for 2 meters

WAKAE p. 47, Jan
Linear for 1296 MHz, high-power

WB6IOM p. 8, Aug
Phase-locked loap, 50 MHz

WI1KNI p. 40, Jan

Transistors far vhf transmitters (HN)

wioor p. 74, Sep
Transmitter, flea power
K2ZS$SQ p. 80, Dec

Transmitting mixers for 6 and 2 meters

K2ISP p. 8, Apr
Transverter far 6 meters

WASIGU p. 44, Jul
Tunnel diode phone rig, 6-meter (HN)

K2ZSQ p. 74, Jul
Vhf linear, 2kW, design data for

weuov p. 6, Mar
50-MHz linear amplifier

K1RAK p. 38, Nov
50-MHz linear amplifier, 2-kW

K6UOVv p. 16, Feb
50-MHz transmitter, solid-state

WB2EGZ p. 6, Oct
50-MHz transverter

K1RAK p. 12, Mar

50/144-MHz multimode transmitter

K2ISP p. 28, Sep
144-MHz fm transmitter
WOSEK p. 6, Apr

144-MHz fm transmitter, solid-state

W6AJF p. 14, Jul
144-MHz fm transmitter, Sonobaby

WAQUZO p. 8, Oct

Short circuit p. 96, Dec
144-MHz low-drive kilowatt linear

WEHHN p. 26, Jul

144-MHz low-power solid-state transmitter
KovQy p. 52, Mar

73
68
74
73
74

74
74

70
69
73
70
68
69
68
68
73
68
68

68
69
69
68
73
69
68
69
69
68
69
71
71
68
71
70
72
71

71
71

70
70



144.MHz phase-modulated transmitter
W6AJF p. 18, Feb
144.MHz power amplifier, high performance
weuov p. 22, Aug
144.-MHz power amplifier, 10-watt solid-state
W1DTY p. 67, Jan
144-MHz rf power amplifiers, solid state
W4CGC p. 6, Apr

70
71
74
73

144-MHz transmitting converter, solid-state ssb

WO6NBH1 p. 6, Feb

Short circuit p. 62, Dec
144-MHz transceiver, a-m

K1AOB p. 55, Dec
144-MHz two-kilowatt tinear

W6UOV, W6Z0, K6DC p. 26, Apr
144. and 432- stripline amplifier/tripler

K2RIW p. 6, Feb
220-MHz exciter

WB6DJV p. 50, Nov
220-MHz power amplifier

weuov p. 44, Dec
220-MHz, rf power amplifier for

wBeDJVv p. 44, Jan
220-MHz rf power amplifier, vhf fm

K7JUE p. 6, Sep
432-MHz amplifier, 2-kW

W6DAI, W6ENLZ p. 6, Sep
432-MHz exciter, solid-state

W100P p. 38, Oct
432-MHz rf pawer amplifier

K6JC p. 40, Apr
432-MHz ssb converter

K64C p. 48, Jan

Short circuit p. 79, Jun
1296-MHz frequency tripler

K4SUM, WA4API p. 40, Sep
1296-MHz power amplifier

W2COH, W2CCY, W20J,

WI1iMU p. 43, Mar

test and troubleshooting

Aligning vhf transmitters

Allen p. 58, Sep
Ssb transmitter alignment

Aller p. 62, Oct
Transverter, 6-meter

K8DOC, K8TVP p. 44, Dec
Tuning up ssb transmitters

Allen p- 62, Nov
troubleshooting
Analyzing wrong dc voltages

Allen p. 54, Feb

Mobile power supplies, troubleshooting

Allen p. 56, Jun
Ohmmeter troubleshooting

Atlen p. 52, Jan
Oscillators, repairing

Allen p. 69, Mar
Oscilloscope, putting to work

Allen p. 64, Sep
Oscilloscope, troubleshooting amateur

gear with

Allen p- 52, Aug

Rf and i-f amplifiers, troubleshooting
Allen p. 60, Sep
Speech amplifiers, curing distortton

Allen p. 42, Aug
Ssb transmitter alignment

Allen p. 62, Oct
Sweep generator, how to use

Allen p. 60, Apr
Transistor testing

Allen p. 62, Jul
Tuning up ssb transmitters

Allen p. 62, Nov

74
74

71
70
70
71
71
71
73
68
69
70

70
70

69

70

68
69
68
69

69
70
69
70
69

69
70
70
69
70
70
69

vhf and microwave

general
Amateur vhf fm operation

W6AYZ p. 36, Jun 68
Artificial radio aurora, vhf

scattering characteristics

WB6EKAP p. 18, Nov 74
A-m modulation monitor (HN)

K7ZUNL p. 67, Jul 71
APX-6 transponder, notes on

W60SA p. 32, Apr 68
Band change from six to two meters, quick

K@YQY p. 64, Feb 70
Bandpass filters, single-pole

WEHPH p. 51, Sep 69
Bandpass filters, 25 to 2500 MHz

K6RIL p. 46, Sep 69
Bypassing, rf, at vhf

WB6BHI p. 50, Jan 72
Cavity filter, 144-MHz

WISNN p. 22, Dec 73

Short circuit p. 64, Mar 74
Coaxial filter, vhf

W6ESAI p. 36, Aug 71
Coaxial-line resonators (HN)

WA7TKRE p. 82, Apr 70
Coil-winding data, practical vhf and uhf

K3SvC p. 6, Apr 71
Crystal mount, untuned

wiDTY p. 68, Jun 68
Effective radiated power (HN)

VE7CB p. 72, May 73
Frequency multipliers

W6EGXN p. 6, Aug 71
Frequency muitipliers, transistor

W6AJF p. 49, Jun 70
Frequency synchronization for

scatter-mode propagation

K20VS p. 26, Sep 71
Frequency synthesizer, 220 MHz

WEGXN p. 8, Dec 74
Gridded tubes, vhf/uhf effects in

W6eUovV p. 8, Jan 69
Harmonic generator (HN)

W5GDQ p. 76, Oct 70
impedance bridge (HN)

W6KZK p. 67, Feb 70
Indicator, sensitive rf

WBIDNI p. 38, Apr 73
Klystron cooler, waveguide (HN)

WA4WDL p. 74, Oct 74
Lunar-path nomograph

WABNCT p. 28, Oct 70
Microwave communications, amateur

standards for

K6H1J p. 54, Sep 69
Microwave hybrids and couplers for amateur use

W2CTK p. 57, Jul 70

Short circuit p. 72, Dec 70
Microwaves, getting started in

Roubai p. 53, Jun 72
Microwaves, introduction to

WICBY p. 20, Jan 72
Moonbounce to Australia

WIDTY p. 85, Apr 68
Noise figure, meaning of

K6MIQ p. 26, Mar 69
Noise figure measurements, vhf

WB6NMT p. 36, Jun 72
Noise generators, using (HN)

K2ZSQ p. 79, Aug 68
Phase-locked loop, tunable 50 MHz

WI1KNI p. 40, Jan 73
Power dividers and hybrids

WI1DAX p. 30, Aug 72
Proportional temperature control for crystal

ovens

VESFP p. 44, Jan 70
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Radio observatory, vhf

Ham p. 44, Jul
Reflex klystrons, pogo stick for (HN)

W6BPK p. 71, Jul
Rf power-detecting devices

KeJYO p. 28, Jun
Satellite communications

KITMA p. 52, Nov

Added notes (letter) p. 73, Apr
Satellite signal polarization

KH61J p. 6, Dec
Solar cycle 20, vhfer's view of

WAS5I1YX p. 46, Dec
Tank circuits, design of vhf

K7UNL p. 56, Nov
Uhf hardware (HN)

W6CMQ p. 76, Oct
Vfo, high-stability vhf

OH2CD p. 27, Jan
Vhf beacons

K6EDX p. 52, Oct
Vhf beacons

W3FQJ p. 66, Dec
Vhf pre-scaler, circuit improvements for

W6EPBC p. 30, Oct
50-MHz frequency synthesizer

WI1KNI p. 26, Mar
144-MHz fm frequency meter

W4JAZ p. 40, Jan

Short circuit p. 72, Apr
144-MHz frequency synthesizer

WB4FPK p. 34, Jul
144-MHz frequency-synthesizer, one-

crystal

WO KMV p. 30, Sep
220-MHz frequency synthesizer

WEGXN p. 8, Dec
432-MHz ssb, practical approach to

WA2FSQ p. 6, Jun
40-GHz record

K7PMY p. 70, Dec
antennas
Circularly-polarized ground-plane

antenna for satellite communications

K4GSX p. 28, Dec
Ground plane, portable vhf (HN)

K9DHD p. 71, May
Log-periodic yagi beam antenna

K6RIL, W6SAI p. 8, Jul
Microstrip swr bridge, vhf and uhf

W4CGC p. 22, Dec
Microwave antenna, low-cost

K6HIJ p. 52, Nov
Paraboliic reflector antennas

VK3ATN p. 12, May
Parabolic reflector, 16-foot homebrew

WB6IOM p. 8, Aug
Parabolic reflectors, finding

focal tength of (HN)

WA4WDL p. 57, Mar
Swr meter

W6VSV p. 6, Oct
Transmission lines, uhf

WA2VTR p. 36, May
Two-meter antenna, simple (HN)

W6BLZ p. 78, Aug
Two-meter mobile antennas

W6BLZ p. 76, May
Vhf antenna switching without relays (HN)

K2ZSQ p. 77, Sep
50-MHz antenna coupler

KI1RAK p. 44, Jul
50-MHz collinear beam

K4ERO p. 59, Nov
50-MHz cubical quad, economy

WEDOR p. 50, Apr
50-MHz J-pole antenna

K4SDY p. 48, Aug
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50-MHz mobile antenna (HN)

W4pPSJ p. 77, Oct
144-MHz antenna, % wave vertical

K6KLO p. 40, Jul
144-MHz antenna, g-wave vertical,

build from CB maobile whips

wB4WSU p. 67, Jun
144-MHz antennas, simple

WA3SNFW p. 30, May
144-MHz antenna switch, solid-state

K2ZSQ p. 48, May
144-MHz collinear antenna

W6RJO p. 12, May

144-MHz four-element collinear array
WB6KGF p. 6, May

144-MHz ground plane antenna, 0.7
wavelength

W3WZA p. 40, Mar
144-MHz moonbounce antenna

K&EHCP p. 52, May
144.MHz whip, 5/8-wave (HN)

VE3DDD p. 70, Apr
432-MHz corner reflector antenna

WA2FSQ p. 24, Nov

432- and 1296-MHz quad-yagi arrays
W3AED p. 20, May
Short circuit p. 58, Dec
440-MHz collinear antenna, four-element

WAGHTP p. 38, May
1296-MHz Yagi
W2CQH p. 24, May

receivers and converters

Cooled preamplifier for vhf-uhf reception
WAPRDX p. 36, Jul
Fet converters for 50, 144, 220 and
432 MHz
WGEAJF p. 20, Mar
Interdigital preamplifier and comb-line
bandpass filter for vhf and uhf

WEKHT p. 6, Aug
Overload problems with vhf converters,

solving

W100P p. 53, Jan
Receiver scanner, vhf

K2LZG p. 22, Feb

Receiver, superregenerative, for vhf

WASSNZ p. 22, Jul
Signal detection and communication

in the presence of white noise

WB6I0M p. 16, Feb
Signal generator for two and six meters

WABOIK p. 54, Nov
Six-meter mosfet converter

WB2EGZ p. 22, Jun

Short circuit p. 34, Aug
Two-meter converter, 1,5-dB NF

WAGESXC p. 14, Jul
Two-meter preamp, MM5000

W4KAE p. 49, Oct
Vhf converter performance,

optimizing (HN)

K2ZSQ p. 18, Jul
Weak-signal source, stable, variable output

K6JYO p. 36, Sep
50-MHz deluxe mosfet converter

WB2EGZ p. 41, Feb

50-MHz etched-inductance bandpass filters
and filter-preamplifiers

WSKHT p. 6, Feb
50-MHz preamplifier, improved

WA2GCF p. 46, Jan
144-MHz converter (HN)

KavQY p. 71, Aug

144.-MHz converters, choosing fets (HN)

K6JYO p. 70, Aug
144-MHz deluxe mosfet converter

WB2EGZ p. 41, Feb

Short circuit p. 96, Dec

Letter, WQ@LER p. 71, Oct
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144-MHz etched-inductance bandpass
filters and filter-preamplifiers

W5KHT p. 6, Feb 71
144-MHz fm receiver

WISEK p. 22, Sep 70
144-MHz fm receiver

WA2GBF p. 42, Feb 72

Added notes p. 73, Jul 72
144-MHz fm receiver

WA2GCF p. 6, Nov 72
144-MHz preamplifier, improved

WA2GCF p. 25, Mar 72
144-MHz preamplifier, low noise

wsBBB p. 36, Jun 74
144-MHz preamp, super (HN)

K6HCP p. 72, Oct 69

144- and 432-MHz small-signal source
K6JC p. 58, Mar 70
220-MHz mosfet converter

WB2EGZ p. 28, Jan 69

Short circuit p. 76, Jul 69
432-MHz converter, low-noise

K6JC p. 34, Oct 70
432-MHz fet converter, low-noise

WAGBSXC p. 18, May 68
432-MHz fet preamp (HN)

wWIDTY p. 66, Aug 69
432- and 1296-MHz signal source

K6RIL p. 20, Sep 68
1296-MHz converter, solid state

VK4ZT p. 6, Nov 70
1296-MHz noise generator

w3BSv p. 46, Aug 73
1296-MHz preamplifier, low-noise

transistor

WA2ZVTR p. 50, Jun 71

Added note (letter) p. 65, Jan 72
1296-MHz ssb transceiver

WAGUAM p. 8, Sep 74

2304-MHz converter, solid-state
K2JNG, WA2ZLTM, WA2VTR
2304-MHz preamplifier, solid-state
WA2VTR p.
2304-MHz preamplifiers, narrow-band
solid-state
WASHUV

p. 16, Mar 72
20, Aug 72

p. 6, Jul 74

transmitters

Aligning vhf transmitters
Allen p. 58, Sep 68
Converting the Swan 120 to two meters

K6RIL p. 8, May 68
External anode tetrodes

WESAI p. 23, Jun 69
Lighthouse tubes for uhf

w6UOVv p. 27, Jun 69
Pi networks, series-tuned

W2EGH p. 42, Oct 71
Six-meter transmitter, solid-state

WB2EGZ p. 6, Oct 68

Six-meter transverter
K8DOC, K8TVP p. 44, Dec 68
Six-meter tunne! diode phone rig (HN)

K2ZSQ p. 74, Jul 68
Ssb input source for vhf, uhf transverters (HN)

FBMK p. 69, Sep 70
Transistors for vhf transmitters (HN)

WI100P p. 74, Sep 69
Vhf linear, 2 kW, design data for

W6eUoVv p. 7, Mar 69
2C39, water cooling

K6MYC p. 30, Jun 69
50-MHz customized transverter

K1RAK p. 12, Mar 71
50-MHz 2 kW linear amplifier

weuov p. 16, Feb 71

50-MHz linear amplifier

WIRAK p. 38, Nov 71
50-MHz transverter

WASIGU p. 44, Jul 69
50/144-MHz heterodyne transmitting mixers

K21SP p. 8, Apr 69

Carrection p. 76, Sep 70
50/144-MHz multimode transmitter

K2ISP p. 28, Sep 70
144-MHz fm transceiver, compact

W6AOI p. 36, Jan 74
144-MHz fm transmitter

W6AJF p. 14, Jul 71
144-MHz fm transmitter

WOISEK p. 6, Apr 72
144-MHz fm transmitter, Sonobaby

WAZUZO p. 8, Oct 72

Crystal deck for Sonobaby p. 26, Oct 72
144-MHz linear

W4KAE p. 47, Jan 69
144-MHz linear, 2kW, design data for

weuov p. 7, Mar 69
144-MHz low-drive kilowatt linear

W6EHHN p. 26, Jul 70
144-MHz phase-modulated transmitter

WEAJF p. 18, Feb 70
144-MHz power amplifier, high

performance

W6UOov p. 22, Aug 71
144-MHz power amplifiers, fm

WACGC p. 6, Apr 73
144-MHz power amplifier, 10-watt

solid-state (HN)

WI1DTY p. 67, Jan 74
144-MHz power amplifier, 80-watt, solid-state

Hatchett p. 6, Dec 73
144-MHz transceiver, a-m

K1A0B p. 55, bec 71
144.-MHz transmitting converter, solid-state ssb

W6NBI p. 6, Feb 74

Short circuit p. 62, Dec 74
144-MHz transverter

K1RAK p. 24, Feb 72
144-MHz two-kilowatt linear

W6EUOV, W6Z0, K6DC p. 26, Apr 70
144- and 432-MHz stripline amplifier/tripler

K2RIW p. 6, Feb 70
220-MHz exciter

WB6DJV p. 50, Nov 71
220-MHz power amplifier

weuov p. 44, Dec 71
220-MHz rf power amplifier

WB6DJV p. 44, Jan 71
220-MHz rf power amplifier, fm

K7JUE p. 6, Sep 73
432-MHz amplifier, 2-kW

WESAI, W6NLZ p. 6, Sep 68
432-MHz exciter, solid-state

W100P p. 38, Oct 69
432-MHz rf power amplifier

Ké6JC p. 40, Apr 70
432-MHz ssb converter

K6JC p. 48, Jan 70

Short circuit p. 79, Jun 70
432-MHz ssb, practical approach

WAZ2FSQ p. 6, Jun 71
432-MHz stripline tripler

K2RIW p. 6, Feb 70
1296-MHz frequency tripler

K4SUM, W4API p. 40, Sep 69
1296-MHz linear, high-power

WB6IOM p. 6, Aug 68

Short circuit p. 54, Nov 68
1296-MHz power amplifier

W2COH, W2CCY, W20J,

W1IMU p. 43, Mar 70
1296-MHz ssb transceiver

WAGBUAM p. 8, Sep 74
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Bird
We are official distributors for all Bird products
Bird Model 43 Wattmeters with either N or
S0239 connectors ... . $100

2 to 30 MHz Slugs. Spec:fy power
Most VHF Slugs. Specify Power ..

C.D. Ham 1l Rotator
New Improved $149.95

Price Going up Soon
write or call for Introductory offer
8 conductor cable for HAM Il or TR-44

Rotators 16¢ /1t
From Drake
Drake T-4XC $580.00

TR-22C Transceiver ... $229.95
Drake TR-72, 2-meter M transceaver, 23 chan-

nels, 1 or 10 watts output, 13.8 volts ... $320.00
Drake TR-4C Transceiver ... new, $599.95
Drake AC-4 Power Supply . $120.00
Drake R-4C Receiver .. $549.00
Drake W-4 Wattmeter . $62.00
Drake WV-4 Wattmeter . $74.00

$200.00

Drake MN-2000 Matching Network .
. $110.00

Drake MN-4 Matching Network ...

VENUS

S§S-2, SLOW SCAN MONITOR - $349.00
§S-2K, SLOW SCAN MONITOR KIT
$269.00
C1, FAST SCAN/SLOW SCAN
CAMERA & CONVERTER - $469.00

BARRY has Antennas

Savoy DGA-4075, 40-75 meter dipole ... $59.50
Savoy DGA- 204075, 20-40-75 meter dlpole $79.50
Savoy DGA-2M . . $29.95
CushCraft A-147-
HyGain 14 wave 2ZM

CushCraft Blitzbug LAC-2 lightning arrestor, PL-
259 both ends $4.45
LAC-1 PL-259 & soV2.39

CushCraft A-147-4 . N
CushCraft New Ringo 8RX-2 6dB
Hustler 4 BTV Vertical Antenna ..
HyGain 18V 10-80 m. vertical .
HyGain BNB6 Deluxe Balun . $
HyGain 18 AVT/WB 10-80 meters vertical 597 00
Newtronics CGT-144 5.2 dB gain. Trunk lid
mount . $
Gold Line Smgle le, 5 posmon ‘coaxial swm:h
wall bracket or panel mount 1 KWAM . $17.

[N SR
Hammarjund Dual Section 320 Xmit'g Capaci-
$24.95

or
B & W 850A PiNet Band switching inductar for
4-1000A, etc. ... $66.75
852 for 3-1000Z, 4CX-1000A $66.75
CONSTANT VOUTAGE TRANSFORMER. Input 115
VAC @ 60 Hz output, 24 Volts @ 15 amps regu-
lated (plus or minus 19%) requires 6 mfd. 660
VAC capacitor add $4.95 $60 value $14.95 ea.
Mallory UHF Inductuner, covers 50-250Mc
$9.95 ea.
SWR Bridge less meter by Automatic Electric.
To 800 Mcs, see July '74 CQ pg 43 TNC
connectors, $90 value ... .. $10.95
Same with N connectors . . $14.95
See Barry for thousands of una vertised specials

Clegg FM-27B, 146-148 Mc coverage without
buying a crystal. Fully synthesized 25 w.
out $479.95

Shipping prepaid on all FM-27B's
031 Power Supply for FM-27B .........$89.95

HF Gear from Barry

SABA/2T 10-80M Solid State Preamp Broadband
with TR switch use with rcvr or trans. $102.50
Millen 92200 Transmatch . $177.00
Famous Triton-ll by Ten-Tec. tate, 200
év&tt transceiver. 5 bands - full break in on

$669.
Ten-Tec 262 AC Power Supply with VOX  $129.00
R-389/URR 15 to 1500 kc. Manual or motor
tuned with digital readout. Very good.... $395.00
Hunter Bandit Linear Amp., w/3-400Z's $495.00
Mitlen, Solid State Dipper 1.7-300 MHz Model

90652 $125.00
Kenwood R-599a. With accessories ... Write
Nye (Johnson) 52 ochm low pass filter ... $19.50
Nye Heavy Duty transmitting Key .. . $9.95
Nye 275 Watts Matchbox with relay . $212.00

IC-230 by Inoue

Completely synthesized with phase locked
loop, Single Knob Control, Smart compact

styling. $489.oo

Tube Headquarters. Diversified Stock. Heavy
Inventory of Eimac tubes, chimneys, sockets,
etc. 3-500Z or 3-400Z ... Specify $50.00
4CX-1000A Special Unused Surplus ... $125.00
Tubes for worldwide and domestic, commercial
service.

The Bassett DGA-2M high gain 2-meter
collinear featuring fiberglass _construction
and polished chrome brass %-24 thread
mounting, 6 dB gain ... . $29.95

From VHF Engineering

HT Kit 2 watts out, 4 channel 2 meter trans-
ceiver kit HT-144B w/l set xtals ... $129.95
RX 144C 2 meter receiver kit, .3uv sens. 2
watt audio . $69.95
TX 144 Transmitter kit . e $29.95

115 VAC input- 12 VDC 4 amps out ... 529.95
Same as above but regulated ... .. 7 95
Model 108R — 115 VAC/13.6 VDC 8
continuous 12 amps surge. Regulated $69 5
From Barry
Deluxe Headsets, excellent for ham radio or audio
visual labs: 600 ohms, vinyl cushioned: . $9.99
With volume control ... $11.99
Collins 152-J1 Phone Patch, good. ‘removed from
equip. with detailed schematic ... $24.95

DYCOMM Block Booster “D” Kit, 10-15 watts in
45-55 watts out continuous ... Sale $59.95
DYCOMM Brick Booster “E” Kit, 1-3.5 watts in
12-30 watts out ...... .. $59.95
MA-2 2 meter pre- amp w/mstructlons . $16.95

BARRY BUYS UNUSED TUBES
Send Your List.

BARRY 512 Broadway NY, NY 10012
212-'was7000 ELECTRONICS

TELEX 12-7670
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seasons greetings

Advanced commun’iﬁcations equipment
for the discriminating Amateur.................
Available from thegse leading dealers.

ABC COMMUNICATIONS
17541 15th Avenues NE
Seattle, Washington 98155
206-364-6410

HAM RADIO OUTLET

999 Howard Avenue
Burlingame, California 94010
415-342.5757

ADIRONDACK RADIO SUPPLY
185 W. Main Street

Amsterdam, New York 12010
518-842-B350 %

HAMTRONICS

4033 Brownsville Road
Trevose, Pennsylvania 19047
215-357-1400

AMATEUR ELECTRONIC S
4828 W. Fond du Lac Aw HARRISON RADIO

Milwaukee, Wisconun 53216 A 20 Sruth Street

414-442-4200 > Fpermungdale, L1 New York 11735

A16.293- 7990

AMATEUR ELECTRONI
621 Commonwealth Avery b 4
Orlando, Florida 32003 ‘ ",2‘::‘"'0
305.894.1238 = \\ _

4
AMATEUR ELECTR
17929 Euclid Avenue - - A
Cleveland, Ohio 44112 Xy LU ELECTRONICS
216-486-7330 PEBAD Keeaumoku Street

Bhva
Yo rna D006

Al v, o
BURGHARDT AMATEUR CE A 1% ey
124 First Avenue
Watertown, South 2
605-886-7314

COMMUNI
930 W. Wash,
San Diego, Californig 97
714-298 0680 A\

GRAHAM ELECTH
133 5 Pennmsylvani
Induanapolis, Indiana 46204
317 634 B4BE

-
HAM RADIO CENTER - s a ° &a WiLSON ELECTRONICS
B347 Olwe Bivd w k- H4 Boulder Highway

St Lows, Masoun 63732 s Vegas, Nevada B9044

R RS

Specifications subject to change without nolice

\v/ YAESU

%%  MUSEN USA INC.

?525 E. Rosecrans Avenue, Unit #29 Paramount, Califorma 90723 (213) 633-4007

g Ashian
Catitorma 97326
O 224 5111

Visit your dealer for details
or write for our new catalog.
All Yaesu producls warranted
by the selling dealer Complete
alter-warranty service available
in Paramount, Calil

More Details? CHECK ~OFF Page 136 december 1974 135



erfiSers
check-off

... for literature, in a hurry —
we'll rush your name to the companies
whose names you “check-off”

Place your check mark in the space between
name and number. Ex: Ham Radio v 234

INDEX

A5 ___ 181 lcom 065
ATV * Jan 067
Adva ___ 265 Janel 068
Allied * K. E.. 072
Amidon ___ 005 K-Enterprises 071
AMSAT 220 KLM . 073
Amtech 006 Leland ___ 193
Ascom - 010 Logic 133
Apollo . 011 McClaren ____ 155
Atlas . 198 MFJ o082
Barry *° Matric 084
Bauman _ 017 Mor-Gain 089
Budwig _ 233 Nasem ___ 249
CFP ___ 022 New Eng. News *
Caddell 247 Palomar _ 093
Clegg . 027 Poly Paks _ 096
Columbia ____ 212 Porta-Pak __ 274
Comm. Prod. R &K 279

& Eng. ___ 268 RMS _ 239
Craig __ 177 RP ___ 098
Curtis ____ 034 Radiation
Cush Craft 035 Devices ____ 099
DX Magazine 128 Callbook ___ 100
Datak ____ 277 Radio Const. _ 150
Data Signal 270 Regency 102
Delavan . 235 Saroc 146
Dentron 259 Signal/One _ 262
Digicomm ___ 278 Slep 232
Dycomm 040 Southwest Tech. 263
Dynamic Elect. 041 Space-Military 107
ECM ____ 190 Spectronics FM __ 191
E S Ent. _ 208 Spectrum ____ 108
Ehrhorn . 042 Sumner Elect, 276
Eimac ___ 043 Swan 111
Electronics Ctr. ___ 236 Symtek _ 203
Electronic Dist. 044 Teletron 188
Epsilon ___ 046 Ten-Tec *
Erickson 047 Tri-Ex 116
Genave 168 Tri-Tek ___ 117
Gilfer __ 207 Tropical
Gregory * Hamboree ___ 185
HR Report ____ 150 Tristao ____ 118
Hal _ 057 Tucker 113
Ham Radio _ 150 VHF Engineering ___ 121
Hamtronics ____ 246 Valley West ___ 280
Heath __ 060 Valu-Pak ___ 264
Henry ___ 062 Vibratrol . 251
Hewlett-Packard ___ 281 Webster 255
Hy-Gain 064 Weinschenker ____ 122
International World QSL ___ 125

Crystal ____ 066 Yaesu _ 27

“Please contact this advertiser directly
Limit 15 inquiries per request.

December 1974

Please use before January 31, 1975
Tear off and mail to
HAM RADIO MAGAZINE — *“check off”
Greenville, N. H. 03048

NAME
CALL
STREET
10 iy oot LR oo e TSNS sl
STATE SR S | i
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AdyerTigers iNdex

A-5 Magazine 106
ATV Research 107
Adva Electronics 99
Allied Electronics 41
Amidon Associates B6
AMSAT 106
Amtech 104
Antenna Specialists 85
Apollo Products 87
Atlas Radio Co. 67
Barry 134
Bauman 90
Budwig Manufacturing Co 106
CFP Enterprises 95
Caddell Coil Corp. 92
Columbia Electronics 107
Communications Products & Engineering 92
Craig Radio 92
Curtis Electro Devices 107
Cush Craft 45, 104
DXer's Magazine 106
Datak Corp. 82
Data Signal, Inc. 90
Delavan Electronics, Inc, 104
Dentron Radio Co. 7
Digicomm B8
Dycomm 86
Dynamic Electronics, Inc, 94
ECM Corporation 94
E S Enterprises 84
Ehrhorn Technological Operations 1
Eimac, Div. of Varian Assoc. Cover IV
Electronics Center, Inc. 78
Electronic Distributors 107
Epsilon Records B6
Erickson Communications 57
General Aviation 76, 77
Gregory Electronics 65
HR Report 94
Hal Communications Corp. . 69
Ham Radio 105, 108
Hamtronics, Inc, B
Heath Company 72, 73
Henry Radio Stores Cover 1l
Hy-Gain Electronics Corp. 74, 79, 83, 91
lcom 5
International Crystal Mfg. Co. Inc. 75
Jan Crystals 85
Janel Labs 86
K. E. Electronics 90
K-Enterprises BS
KLM Electronics a8
Leland Associates 86
Logic Mewsletter 90
McClaren 94
MFJ Enterprises 70
Matric 88, 92
Mor-Gain, Inc, 95
Nasem 95
New England News & Photo Co. 106
Palomar Engineers 70, 78
Poly Paks 96
Porta-Pak 70
R & K Products 104
RMS Corporation 95
RP Electronics 78
Radiation Devices Co. 107
Radio Amateur Callbook, Inc. 82, 103
Radio Constructor 84
Regency Electronics, Inc. 53
Saroc 93
Signal/One 2
Slep Electronics Co. 106
Southwest Technical Products 66
Space-Military Electronics 95
Spectronics FM 98
Spectrum International 100
Sumner Electronics & Engineering 80, Bl
Swan Electronics Cover I
Symtek, Inc. 92
Teletron Corporation 84
Ten-Tec, Inc. 63
Tri-Ex Tower Corp. 15
Tri-Tek, Inc. 104
Tropical Hamboree 105
Tristao Tower Co. a2
Tucker Electronics 89
VHF Engineering, Div. of

Brownian Elect. Corp 102
Valley West B2
Valu-Pak 90
Vibratrol, Div. of E.G.L 71
Webster Radio 8B
Weinschenker 101
World QSL Bureau 107
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suddenly...
the answer is
Kenwood

. . . the ultimate transceiver. The promise of the tran-
sistor has been fulfilled. Here is the transceiver you will
want to own . . . whatever you have now, get ready to
trade up. Its important features are far too numerous to

Today when you ask “How can | modernize
my SSB operation?”, the answer certainly is
KENWOOD. The deluxe TS-900 transceiver,
the superb, go-anyplace T$-520 transceiver
and the versatile R-599A receiver and T-599A
transmitter offer today’s amateur advanced

design, reliable solid-state performance, con-

temporary styling. . . and the cost is modest.
Now maore than ever the answer is KENWOOD.

13-520

The new TS-520 is the transceiver you have wanted, but
could not buy until now. It is a non-compromise, do
everything, go everywhere 5 band transceiver for SSB
or CW that performs equally well at home, in an auto-

list. Its specifications are superb. The TS5.900 s un- mobile, awplane, boat or trailer. The TS520 fea-

questionably the best tr ver of its kind ever offered. tures builtin AC power supply, built-in 12 volt DC

The price ........ T A R R A S S $795.00 power supply, built-in VOX with adjustable gain delay

PS-900 (AC Supply) 51 20 00 the DS-900 $140.00 and anti-VOX. The price . ... .... . $629.00
The “"Twins'" by Kenwood

The R-599A s the most complete receiver ever
offered. It is solid state, superbly reliable, small
and hghtweight, covers the full amateur band . . .
10 thru 160 meters, CW, LSB, USB, AM, AM.N
and FM. Theprice .. ............ ... $459.00
The T-599A is mostly solid state . . . only 3 tubes,
has built-in power supply, full metering (ALC, Ip.
RF output & high voltage), CW-LSB-USB-AM
R-599A Heeeurer operation. Theprice ................5479.00

T-599A Transmrttsr

' ‘lone of these fine Kenwood dealers can
{ make this a Christmas to remember

= e ﬁLJ\BﬂMh / L & T Electronic Specialties, Birmingham « ALASKA /
Service Electric CoA. Inc., Ketchlkan * ARIZONA / Ham Shack, Mesa » Orbit Electronics, Tucson e CALIFORNIA /
Communications Headquarters, San Diego » Gary Radio, Inc., San Diego *» Ham Radio Outlet, Burlingame » Henry
Radio, Anaheim ® Henry Radio, Los Angeles e Webster Hadio. Fresno « COLORADO / Radio Communication
Company, Arvada » FLORIDA / Amateur Electronic Supply, Orlando  Amateur Radio Center Inc., Miami ® Amateur
Wholesale Electronics, Miami  Grice Electronics Inc., Pensacola * Hollister Electronic Supply, Jacksonville =
GEORGIA / Clayton Communications, College Park » IDAHO / United Electronics Wholesale, Twin Falls « ILLINODIS
I Klaus Radio, Inc., Peoria = INDIANA | Graham Electronics, Indianapolis « Hoosier Electronics, Terre Haute » Radio
Distributing Company, South Bend » IOWA |/ Hobby Industry, Council Blufts « KANSAS / Associated Radio Com:
munications, Overland Park = MAINE / Down East Ham Shack « MARYLAND / Electromic International Service
Corp., Wheaton # Professional Electronics, Baltimore ¢ MICHIGAN / Electronic Distributors, Muskegon * Radio
supply & Engineering Company, Detroit « MINNESOTA | Electronic Center, Minneapolis « MISSOURI / Ham Radio
Center, St. Louis * Henry Radio, Butler « MONTANA / Conley Radio Supply, Billings » NEW MEXICO / Gene
Hansen Company, Corrales «s NEW YORK / Adirondack Radio, Amsterdam # Harrison Radio Corp., Farmingdale, New
York City, Spring Valley » Tom’s Radio, Johnson City « NORTH CAROLINA | Freck Radio, Asheville » Vickers
Electronics, Durham o OHIO / Amateur Electronic Supply, Cleveland » Communications World, Cleveland o Queen
City Electronics, Cincinnati e Srepco Electronics, Dayton « OKLAHOMA | Derrick Electronics, Broken Arrow =
Radio, Inc., Tulsa » OREGON / Portland Radio Supply, Portland « PENNSYLVANIA |/ Electronic Exchange,
MNorth Wales « JRS Distributors, York « Kass Electronics, Drexel Hill « SOUTH CAROLINA |/ Accutek, Inc.,
Greenville « SOUTH DAKOTA |/ Burghardt Amateur Center, Watertown  TEXAS / Douglas Electronics, Corpus
Christi » Electronics Center, Inc,, Dallas ® Ed Juge Electronics, Inc., Fort Worth » Madison Electronics, Houston e
UTAH [ Manwill Supply Company, Salt Lake City « WASHINGTON / Amateur Radio Supply Company, Seattle e
WISCONSIN / Amateur Electronic Supply, Milwaukee Prices subject to change without notice
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For years, the industry.wide standard
warranty for power grid tubes has been
1,000 hours

For years, the operating litetimes of EIMAC
tubes have exceeded this warranty reducing
down-time and boosting on-the-air time in
thousands ol transmitters. So, EIMAC olfers a new
warranty policy for 81% of all standard power grid
tubes: 3,000 hours/l year, with prorated adjustment
from 300 to 3,000 hours. Failure during the first 300
hours results in complete replacement

This warranty is a direct result of reliability
that has been built into every EIMAC product for
the past 40 years. Our 3,000 hour warranty stands
as proof.

For details about which tube types are covered
by the new warranty, contact EIMAC, Division of
Varian, 301 Industrial Way, San Carlos, California
94070. Or any of the more than 30 Varian/EIMAC
Electron Device Group Sales Offices throughout
the world.
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