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VHF & UHF AM

More than half a century in the commun-
ications business has made Henry Radio a
tradition, and our original commitment to the
amateur radio fraternity is no less important
today than it was then. Over these many years
our products and services have expanded to
include a complete line of superb quality high
power HF linear amplifiers and solid state VHF
and UHF amplifiers. Our own Tempo line of
synthesized handhelds for amateur use at 144,
220 and 440 MHz has now expanded to include
commercial channelized handhelds and solid
state amplifiers, all FCC type accepted. We are
also a major manufacturer of a broad line of
industrial and medical RF power supplies and
plasma generators providing reliable
continuous duty HF and VHF in the power
range of 500 to 10,000 watts.

If your requirements fall into any of these areas
Henry Radio may have just what you're looking
for. We guarantee to provide the same
personal service and superior products that
has enabled us to serve the free world's
communications needs for 53 years. The name B
"HENRY" has always symbolized quality, cgﬁﬁ&ﬁgﬂ%{;
reliability, responsibility and service. What OPTICAL EMISSION

more can we say? Tell us how we can help you SPECTROMETRY

with your communications and R.F. power
requirements.

Henry Radlo

2050 S. Bundy Dr., Los An eles CA 90025  (213) 820-1234
931 N. Euclid, Anaheim, C 14i 772-9200
Butler, Missouri 64730 816) 679-3127
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A fresh idea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The S5-32 encode only model may be programmed for all 32 CTCSS tones plus

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

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

5555 COMMUNICATIONS SPECIALISTS =
426 West Talt Avenue, Orange, California 92667 Nt X
(800) 854-0547/ California: (714) 998-3021

—— $S-32$29.95, TS-32 $59.95



MFJ Super

Kyboards

=y T
Lo g

Y s

A TR Rt T

5 MODES: cw, Baudot, ASCIl, memory keyer,
Morse code practice. TWO MODELS: MFJ-496,
$339.95. 256 character buffer, 256 character mes-
sage memory, automatic messages, serial numbering,
repeat/delay. MFJ-494, $279.95. 50 character buffer,
30 character memory, automatic messages.

MFJ brings you a pair ol 5 Mode Super Key-:
boards that gives you more features per dollar
than any other keyboard available. You can send
CW, Baudot, ASCIl. Use it as a memory keyer
and for MORSE code practice.

You get text buffer, programmable and auto
matic message memories, error deletion, buffer
preload, buffer hold, plus much more.

MODE 1: CW

The 256 character (50 for 494) text buffer
makes sending perfect CW effortless even if you
“hunt and peck.”

You can preload a message into the buffer and
transmit when ready. For break-in, you can Stop
the buffer, send comments on key paddles and
then resume sending the buffer content.

Delete errors by backspacing.

A meter gives buffer remaining or speed. Two
characters before buffer full the meter lights up
red and the sidetone changes pitch

Four programmable message memories (2 for
494) give a total of 256 characters (30 for 494),
Each message starts after one ends for no
wasted memory. Delete errors by backspacing

To use the automatic messages, type your call
into message A. Then by pressing the CQ button
you send CO CO DE (message A).

The other automatic messages work the same
way: CO TEST DE, DE, ORZ

Special keys for KN. SK, BT. AS, AA and AR.

A lot of thought has gone into human engineer-
ing these MFJ Super Keyboards.

For example, you press only a one or two key
sequence 1o execute any command.

All controls and keys are positioned logically
and labeled clearly for instant recognition.

Pots are used tor speed, volume, tone, and
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weight because they are more human oriented
than keystroke sequences and they remember
your settings when power is oft

Weight control makes your signal distinctive
to penetrate ORM.

MODE 2 & 3 (RTTY): BAUDOT & ASCH

5 level Baudot is transmitted at 60 WPM.
Both RTTY and CW ID are provided

Carriage return, line feed, and “"LTRS" are sent
automatically on the first space after 63 charac
ters on a line. This gives unbroken words at the
receiving end and frees you from sending the
carriage return. After 70 characters the function
is initiated without a space.

All up and down shift is done automatically
A downshift occurs on every space to quickly
clear garbled reception.

The buffer, programmable and automatic mes
sages, backspace delete and PTT control (keys
your rig) are included.

The ASCIl mode includes all the features of
Baudot. Transmission speed is 110 baud. Both
upper and lower case are generated.

MODE 4: MEMORY KEYER
Plug in a paddle to use it as a deluxe full
feature memory keyer with automatic and pro-
grammable memories, iambic operation, dot-dash
memories, and all the features of the CW mode

MODE 5: MORSE CODE PRACTICE

There are two Morse code practice modes.
Mode 1: random length groups of random charac
ters. Mode 2: pseudo random 5 character groups
in B separate repeatable lists (with answers).

Insert space between characters and groups to
form high speed characters at slower speed for
easy character recognition

Select alphabetic or alphanumeric plus punc-
tuation. You can even pause and then resume.

MORE FEATURES

Automatic incrementing serial number from 0
to 999 can be inserted into butfer or message
memory for contests.

Repeat function allows repetition of any mes-
sage memory with 1 to 99 seconds delay. Lets
you call CO and repeat until answered.

Two key lockout operation prevents lost charac-
ters during typing speed bursts.

Clock option (496 only) send time in CW, Bau-
dot, ASCIl. 24 hour format

Set CW sending speed before or while sending.

Tune switch with LED keys transmitter for tun-
ing. Tune key provides continuous dots to save
finals. Builtin sidetone and speaker.

PTT (push-to-talk) output keys transmitter for
Baudot and ASCIl modes.

Reliable solid state keying for CW: grid block,
cathode, solid state transmitters (-300V, 10 ma
Max, + 300V, 100 ma Max). TTL and open col-
lector outputs for RTTY and ASCII

Fully shielded. RF proof. All aluminum cabinet.
Black bottom, eggshell white top. 12"Dx7"Wx1%"H
(front) x3'2"H (back). Red LED indicates on.

9-12 VDC or 110 VAC with optional adapter.

MFJ-494 is like MFJ-496 less sequencial num
bering, repeat/delay functions. Has 50 character
buffer, 30 character message memory. Clock op-
tion not available for MFJ-494

Every single unit is tested for performance and
inspected for quality. Solid American construction.

OPTIONS

MFJ-53 AFSK PLUG-IN MODULE. 170 and 850
Hz shift. Output plugs into mic or phone patch
jack for FSK with SSB rigs and AFSK with FM or
AM rigs. $39.95 (+ $3)

MFJ-54 LOOP KEYING PLUGN MODULE. 300V,
60 ma loop keying circuit drives your RTTY print-
er. Opto-isolated. TTL input for your computer to
drive your printer. $29.95 (+ $3).

MFJ-61 CLOCK MODULE (MFJ-496 only). Press
key to send time in CW, Baudot or ASCIl. 24 hour
format. $29.95 (+ §3).

110 VAC ADAPTER. $7.95 (+ $3).

BENCHER IAMBIC PADDLE. $42 95 ( + $4).

A PERSONAL TEST

Give the MFJ-496 or MFJ-494 Super Keyboard
a personal test right in your own ham shack.

Order one from MFJ and try it — no obligation.
See how easy it is to operate and how much
more enjoyable CW and RTTY can be. I not de-
lighted, return it within 30 days for refund (less
shipping). One year unconditional quarantee.

To order, call toll free B00-647-1800. Charge
VISA, MC, or mail check or money order for
$339.95 for MFJ-496, $279.95 for MFJ-494,
$39.95 for MFJ-53 AFSK module, $29.95 for
MFJ-54 Loop Keying module, $29.95 for MFJ-61
Clock module, $7.95 for the 110 VAC adapter
and $42.95 for Bencher Paddle. Include $5.00
shipping and handling per order or as indicated in
parentheses if items are ordered separately

Why not really enjoy CW and RTTY? Order your
MFJ Super Keyboard at no obligation today.

TO ORDER OR FOR YOUR NEAREST DEALER

CALL TOLL FREE ..... 800-647-1800

Call 601-323-5869 for technical information,
order/repair status. Also call 601-323-5869 out-
side continental USA and in Mississippi.

Write for FREE catalog, over 80 products

M ENTERPRISES,
INCORPORATED
Box 494, Mississippi State, MS 39762

Tell ‘'em you saw it in HAM RADIO!
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e Observation

Opinion

Automatic Load Control (aLC) was discussed briefly in last month’s ‘Questions and Answers’’ column.
Judging from some of the illegal SSB signals on the air, it seemns that ALC is still a mystery to some and
should be explored a iittle more thoroughly. OQur guest editorial is by the author of just such an article,
which appears in this issue. 1'd like to introduce John Weber, K4JW.

Alf Wilson, WENIF, Editor

To me, it's becoming more and more apparent that some of our phone bands are becoming impossi-
ble to enjoy, especially on weekends, because of heavy QRM. Being a ‘‘professional ioafer,” | can
enjoy most of my phone operation during the week, usually keeping schedules with old friends
around the country.

We have to keep some of these schedules in the General portion of 20 meters because some of our
group are restricted to this portion of the band (not to say that the rest of the band is much differ-
ent!), and many times we are forced to use our linears to plow through the adjacent QRM; thus we
too add to the overall QRM ievel. Although ours is a technical hobby, it gives old friends a chance to
meet and talk — no earth-shattering technical or philosophical discussions, just friendly get-togeth-
ers. But, when somebody "‘buckshots’’ from 4 to 7 kHz away, the enjoyment rapidly disappears.

Just think what a mess we would have if this were still a-m instead of SSB! While NBVM {which
hasn’t caught on) might help, and future spread-spectrum techniques will allow us to hop, skip, and
jump all over the band with minimum QRM, | am afraid we must still deal with the situation as it is
today.

One of our problems has been receiver design: old receivers cannot survive alongside present-day
linears and high-gain directive antennas, with IMD being the problem usually impeding copy. Fortun-
ately, manufacturers have made considerable improvements to contemporary receivers; with pass-
band shifters, variable passband, and high-performance filters, it is possible to copy signals that
would have been impossible to read on older receivers. | hope we all enhance the ability of our receiv-
ers to reject or minimize adjacent QRM by using the rf attenuator and backing off on the rf gain when
conditions warrant.

Even so, when an Amateur runs his rig “‘wide-open,”’ fails to monitor his signal output, and shouts
into the mike, it gets pretty rough to tweak him out. For some reason, otherwise clean signals get
very broad when the operator is running phone patches, suggesting somebody is not paying atten-
tion to modulation levels. Of course, these are operator-control problems. One problem it's possible
to have and not be aware of is an incompatibility of ALC characteristics between the exciter and linear
amplifier. This can occur because the exciter and linear were made by different manufacturers, or
because they are of different generations: the 15-year-old linear and the 1981 transceiver. And, of
course, maybe the ALC line isn't even connected — that’s really an operator-control problem.

| have been using a term not well understood by some Amateurs — ALC. Somebody said it is not
even mentioned any more in the ARRL Handbook. | think if you look under **Speech Processing” in
the chapter on SSB you will find it; it did disappear from the index for some reason. ALC is a form of
speech processing.

Now, if you would like to know more about ALC, | suggest you read the article entitled, “An Analy-
sis of ALC Circuits’’ in this issue. With luck, it will help reduce splatter on the bands, and perhaps it
will prod manufacturers into paying more attention to the design problem and into providing us with
meaningful numbers so at least we know whether or not a ““compatibility’” problem exists.

John P. Weber, Jr., K4JW
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ICOM IC290A

The Latest State of the Art in 2 Meter Mobile

femories, rlorlty/
'. f-Scan/ Squelch on SSB.

| ' FM Ease,
o Five memories + 2 VFQ'S - store your favorite
Tepeaters.
_ 8 Priority channel - check your most important
frequency automatically.
0 Programmable offsets - for odd repeater splits,
o5 KHzor I KHz tuning.

SSB/CW Convenience.

0 Squelch on SSB - silently scan for signals.

02 VFO's with equalizing capability - mark your signal
frequency with the touch of a button.

8 RIT - receiver inaemental tuning.

o] KHz or 100 Hz tuning.

o CW sidetone.

8 AGC - selectable slow or fast in SSB and CW.

o NB - Noise blanker - suppresses pulse type noises on
SSB/CW.

0 Scin the.whole band/sean between VFG s e

memories and VEO's,

0 Automanc stop and automatic resume:scan afs

i diop or predetermined adjustable delay.

Ad]usmble scan rate.
5 KHz or 5 KHz FM scanning steps.
2 Smp on busy or empty channels,

ICOM Performance.

0 143.8 1o 148.199.9 MHz coverage.

d Remote tuning from optional HM 10 microphone.
o Pigital frequency display - significant digits only,

8 Hi/low power switch.

o LED indicators - RECV/SEND/PRIO/DUP

o LED bar meter.

o Provision for retention of memory with optional

NiCd battery system.

0 Touch Tone®with HM8 Microphone standard.
0 Compact size - 6 11/16Wx 2 1/2H X8 5/8D.

2112 116th Avenue N.E., Bellevue, WA 98004
3331 Towerwood Dr., Suite 307, Dallas TX 75234

Al sioted spedicotions o opproxdmate ond subjedt to change without notice of obiigaton, All KCOM rodios signiiconty exceed FCC mgulations Imiting spudous @missionm.
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intruder watch
Dear HR:

In regard to W5SAD’s letter on
Amateur band intruders (October,
1980), W5SAD and others may find,
as | have, that the following message
sent in CW on the frequency that
Russian intruders are using will often
get them to shift out of the band:

UITA OFASTOTA OEASTX
MEVDUNARODNOJ
L/MBITELXSKOJ POLOSY
OEASTOT POVALUJSTA QSY
TOTOEASVE
The italicized OE's, Ul, and IM are run
together to form the additional Cyril-
lic alphabet characters.

This message when taken down in
Cyrillic script reads, “This frequency
is part of the International Amateur
band — please QSY immediately.”

Whether or not you sign the mes-
sage with your callsign will depend on
your local rules. Here in ZL, Amateurs
are not permitted to communicate
with non-Amateur stations. This legal
problem has been overcome by the
issue of a special call of ZL6IW. | use
this callsign to ask intruders to shift
and this works in many cases, al-
though it is sometimes necessary to
keep on asking for long periods be-
fore they ‘“get the message.”’

A fact that most Amateurs choose
to ignore, whilst still bemoaning the
presence of intruders, is that most of
the intruders into our exclusive bands
are there only because we allow them
to be. Given the numbers and geo-
graphic spread of Amateur stations
around the world, it is within our
power to deny an intruder the use of
any of our frequencies. Do not move
aside for intruders when they come
onto your frequency; you are the le-
gitimate user of the Amateur band,
not them. Protest the intrusion and
continue to protest it in any way you
can. Number 115 of the |.T.U. Regu-
lations reads: '‘Administrations . . .
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shall not assign to a station any fre-
guency in derogation of . . . the Table
of Frequency Allocations given in this
chapter . . . except on the express
condition that harmful interference
shall not be caused to services carried
on by stations operating in accord-
ance with the provisions . . . of these
regulations.” It follows that, unless
an intrusion is protested, the intrud-
ers’ administration has the right to as-
sume that its stations are not causing
harmful interference.

In addition to any protest you may
make, your intruder watch should be
advised of the date, time, frequency,
and nature of the intrusion, along
with any relevant information you
may have, such as I.D., bearing, and
so forth. It is my opinion that Ama-
teurs generally have allowed the pres-
ent chaotic situation regarding intrud-
ers to develop by “leaving it to the
other guy’’ to do something about it
while they chased off ‘‘up the band'’
looking for a clear frequency. Unless
and until Amateurs as a whole are
prepared to act, either through their
intruder watch or personally, the situ-
ation will not improve.

R.E. Knowles, ZL6IW/ZL1BAD
N.Z. A.R.T.

Intruder Watch Coordinator
Papakura, New Zealand

instant balun
Dear HR:

Here is some pleasant news, an ad-
dition to the fourth in the series of
fine articles by W6GGV on transmis-
sion-line circuit design (March, 1981,
ham radio). Last year | went through
Wheeler’'s 1978 MTT paper (reference
1in W6GGV'’s article) of constructing
a 4:1 balun for the K2RIW 432 anten-
na. The results were pleasant indeed.

We have all seen Paul Shuch, N6TX,
exploit the fact that a 0.1-inch strip-
line on the standard G-10 glass epoxy
board with groundplane has a charac-
teristic impedance of 50 ohms. What
Wheeler’'s equations show is that a
0.1-inch stripline centered between
two parallel plates, constructed of
our G-10 boards, is also 50 ohms!
(See sketch.) You'll need four one-
sided boards. Etch a 0.1-inch-stripline
on one using the standard tape. Etch
a second board free of copper, then

2000
NS\ A

A sandwich of four G-10 glass epoxy
boards make an instant 50-ohm balun.

epoxy all four boards together. In-
stant balun.

C.R. MacCluer, WBMQW

East Lansing, Michigan

ten-second call swaps

Dear HR:

As a newcomer to DX, | find myself
dismayed when, after exchanging
callsigns with a DX station, the other
operator rushes off to make another
contact. While | realize that he is try-
ing to give other operators in the win-
dow a chance to make contact, | feel
that these ten-second QSOs should
be limited to Field Day and similar
contests. It is my opinion that, in
order to qualify for a DX award, the
operator should acquire some mini-
mum information regarding power,
antenna, or even atmospheric condi-
tions. This would add possibly
another ten seconds to each QSO,
which | don’t think would be exces-
sive or prohibitive.

Part 95 states that one of the fun-
damental purposes for the Amateur
Radio Service is to advance radio
technology. A call-swap QSO does
not help to accurately evaluate a new
antenna or an experimental matching
network. Armed with the information
I suggest to be exchanged, some rea-
sonable judgments can be made and
conclusions drawn concerning a sta-
tions performance.

| am aware that the system | pro-
pose is not perfect, and some modifi-
cations would have to be made but |
can see nothing constructive or crea-
tive coming from the current DX
practices, and | think that it is time for
a change.

Bill Marinara, WB1FJE
Hamden, Connecticut



'MORE KEYER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Keyer Features
to Other Popular Keyers on the Market.

MM-1 KT-1

MorseMatic™ Keyer Trainer

Morse Trainer Contest Keyer Morse Keyer

AC-2 350 Ma. 12 Volt wall adaptor for

all AEA keyer and trainer products

except MM-1 w/ ME-1 $ 995
DC-1 Cigarette lighter cord for all AEA

keyers and trainers except MT-1IP  § 5.95
MT-1K Factory conversion

of MT-1 to KT-1 $ 40.00

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT
NOTICE OR OBLIGATION.

More Details? CHECK — OFF Page 94

IMPORTANT KEYER AND/OR AEA AEA AEA AEA AEA COMPETITOR
TRAINER FEATURES MM-1 KT-1 MT-1 CK-1 MK-1 A B Cc D
Speed Range (WPM) 2-99 2-99 850 550+ ? 8-50
Memory Capacity (Total Characters) 500 400 100/400 400
Message Partitioning Soft Hard Hard Hard
Automatic Contest Serial Number Yes No No No
Selectable Dot and Daah Memory Yes No No No No
independent Dot & Dash (Full) Weighting s No No No  No
Calibrated Speed, 1 WPM Resolution Yes No No Yes No
Calibrated Beacon Mode Yes L T No No No
Repeat Message Mode Yes | No | Yes Yes Yes
Front Panel Variable Monitor Frequency Yes Yes Yes No Yes Yes
Resume After Paddle Interrupt _ Yes No  No  Yes [
Semi-Automatic (Bug) Mode Yes No No No No
Real-Time Memory Loading Mode Yes Yes Yes No
Automatic Word Space Memory Load Yes No  No  Yes
instant Start From Memory Yes No No  Yes
Message Edifing _ Yes No__No  WNo .
Automatic Stepped Variable Speed No No No No No No No
2 Presettable Speeds, Instant Recall No __No  No No _No  No  No
Automatic Trainer Speed Increase Yes Yes Yes No
Five Letter or Random Word Length Yes Yes, Yes No
Test Mode With Answers Yes Yes Yes No
Random Practice Mode Yes Yes Yes Yes
Standard Letters, Numbers, Punctuation Yes Yes Yes Yes
All Morse Characters Yes Yes Yes No
Advertised Price $199.95 $120.95 $99.95 $129.95 $79.95 $139.95 § 00.55%1 $229.00 $129.95
O st eson o oo e shdd
2 % ng or lambic squeeze a ey
mhgtfém charger, am&i‘ohgﬂwrm $139.95 modernamateur transmitter with no external clrcultryreqaﬂyred AEA
ME-1 2000 character plug-in memory keyers are as easy to operate as a four function calculator. The
expansion for MM-1 s 5995 Intemal AEA computers are all pre-programmed for the features
AC-1 600 Ma. 12 Volt wall adaptor for shown above. Each AEA product is fully RF protected and receives
MM-1 with ME-1 $ 14.95 acomplete elevated temperature burn-in and test before it is shipped

from the factory.

Ask a friend how he likes his AEA keyer compared to anything
else he has ever tried, then JUDGE FOR YOURSELF. See the
AEA keyer and trainer family at your favorite dealer.

Advanced Electronic Applications, Inc., PO. Box 2160,
Lynnwood, WA 98036. Call 206/775-7373

AEA: 5w
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INTRODUCING SANTEC'S

SANTEC-NOLOGY breaks into
the 440 band with style! The new
ST-7/T synthesizes the entire band
in 5 kHz steps, works both up and
down repeater splits and does it
all right from your hand, with ver-
satile power options of 3 watts, |

pad is a SANTEC Standard at no
extra cost, and the ST-7/T's op-
tional synthesized subtone en-
coder is controlled by the radio’s
front panel switch.

All the regular SANTEC acces-

watt or even 50 milliwatts (all sories used with your HT-1200 fit
nominal), to reach out to where the ST-7/T as well, meaning that
you want. The high power mode you can enjoy both bands fully
of 3 watts radiates on 440 like 5 with a smaller cash investment.

watts on 2 meters ... and that’s a Grab the new SANTEC ST-7/T and
handfull! join the fun on 440 MHz. See your

SANTEC Dealer for delivery
Tones? This one has them ... tones details.

and subtones! The 16 button tone

SANTEC'S popular HT-1200 is the incom-
parable 2 meter leader. This little rig is hand-
ing over quality, power and features that r
you'd expect from something nearer the size .
of a bread box. SANTEC packs a 2 meter ;
ham shack into the palm of your hand!

You can carry scan, search, 10 memories and
fully synthesized key pad control around
with you and still get out with a big 3.5
watts (nominal). Compare them apples to
anything you want, and settle for nothing
less.

SANTEC radios exceed FCC requlations limiting spurious emissions.

F L

u SANTEC

Both the SANTEC ST-7/T and the SANTEC HT-1200
| are certified under FCC Part 15.

© 1981, Encomm, Inc.
2000 Avenue G, Suite 800, Plano, Texas 75074
Phone (214) 423-0024 e INTL TLX 203920 ENCOM UR

NAME

ADDRESS

Cmy TATE
- .= YOU MAY SEND A DUPLICATE OF THI5S FORM - ol

r----l—-
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ALL 1.8-1.9 MHZ POWER LIMITS WERE LIFTED on June 10, when the Commission also rgduced
restrictions on the top half of the 160-meter band. The remaining restrictions, listed
here by state, are:

States 1900-1925 & 1975-2000 MHz 1925-1975 MHz
ME, MA, NH, RI 100W day/25W night no operation
CT, DE, MD, NJ, NY, PA, VT 200W day/50W night no operation
KY, NC, OH, SC, TN, VA, WV 500W day/100W night no operation
FL, GA, IL, IN, MI, WI 500W day/100W night 100W day/25W night
AL, AR, IA, MN, MS, MO 1000W day/200W night 200W day/50W night
All remaining states 1000W day/200W night, entire 1900-2000 kHz

The FCC Also Warned, in its announcement of the relaxation, that new limits could be
imposed at the end of 1982 at which time the WARC agreements go into effect. However,
1.8-1.9 should not be affected.

ARRL Deserves A Big Vote of thanks from all Amateurs for its leadership of the effort
to restore 160 meter privileges.

PROHIBITIONS AGAINST 420-430 MHZ USE by U.S. Amateurs near the Canadian border, a
change In 270-225 MHz status, and a new 902-928 MHz band are all included in the FCC's
just-out General Docket 80-739. 1In this "Second Notice of Inquiry in the Matter of
Implementation of the Final Acts of the World Administrative Radio Conference,'" the Com-
mission reviews the spectrum from 28 through 1215 MHz with no changes proposed for 10,

6, or 2 meters.

However, 220-225 Is To Go from its present Radiolocation-Primary, Amateur Radio-Secon-
dary status to one with Amateur, Fixed, and Mobile all sharing primary status. In ac-
cordance with the WARC Region 2 allocation, this would leave the door open for later FCC
allocation of part of the band to one of the other services.

Operation Between 420 And 430 MHz would be forbidden to Amateurs located in a strip
of the northern U.S. stretching from the Atlantic to the Pacific, to prevent interference
with Canadian commercial users of that segment formally assigned worldwide for the Fixed
and Mobile services at WARC. Among the Amateurs affected are those in or near such major
cities as Seattle, Detroit, Toledo, Cleveland, Buffalo, and Bangor. A precise descrip-
tion of the area affected appears in Part 1.955 of the Commission's rules.

A New Band At 902-928 MHz is the good news, with Amateur Radio a secondary allocation
to Radiolocation. The only part of the country that won't have use of this new band is
in Colorado, in an area that unfortunately includes Denver.

Reply Comments on this Notice of Inquiry are due at the FCC by July 30.

ROBERT W. STANKUS (KESWICK SALES) WAS INDICTED on 22 counts of using the U.S. mails
to defraud by a Federal grand jury in Roanoke, Virginia, June 10. He'd advertised new
Kenwood TS-520SEs in the Ham Trader for $369.95 last fall, and though he'd even delivered
a couple (purchased from Tegitimate dealers at near list prices), more than 50 Amateurs
had eventually filed complaints with the Postal Service over his failure to deliver rigs
as promised.

Eleven Of The Complaining Amateurs were selected for the indictments, with two indict-
ments returned for each complainant. Stankus, NIAAR, was to have been arraigned July 1
and will probably go to trial this fall. 1If convicted, he faces a maximum fine of $1000
and five years in prison on each of the 22 counts.

PROPOSED PLAIN-LANGUAGE AMATEUR RULES, PR Docket 80-729, has received a last-minute
two-month extension on the due date for Comments. Acting on a request from the ARRL,
the Commissioners agreed June 15 on an August 22 due date for Comments, with Reply Com-
ments due on or before October 21.

OSCAR 7 IS PROBABLY DEAD FOR GOOD, following a sudden failure June 12. Thermal stress
induced by the solar eclipse it began experiencing on each orbit after May 22 may have
triggered the failure. The current theory is that the battery pack (which had been open
since a cell failed in 1978) has shorted and pulled the power bus down. KA9Q, whose cal-
culations predicted the solar eclipse, estimates the spacecraft will return to full sun-
light about July 12. There is a possibility, considered remote, that it could recover
then. Users are asked to monitor OSCAR 7's beacon frequencies, 29.502 and 145.972, and
to report any signs of life to AMSAT.

OSCAR 7 Has Been An Exemplary Satellite. Launched November 15, 1974, with a design
life of three years, it has provided Amateurs throughout the world with literally mil-
lions of contacts during more than six and a half years of operation. OSCAR 6, with a
one-year design life, lasted over four and a half years.

The Ariane Launch June 19 from French Guiana was a complete success, reinforcing ex-
pectations that the Phase 3B spacecraft will go up next year as scheduled. Two satel-
lites, each weighing about 1500 pounds, were launched into orbit by the French rocket.
One, the experimental Indian "Apple" satellite, is reported to be having problems ex-
tending its solar panels. W6VIO at the Jet Propulsion Laboratory joined WA3NAN and
WA2LQQ in reporting the 1203Z launch to listening Amateurs worldwide.
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John . Remartz
Father of Shortwave Radio

By Leonard Spencer, WA6CBQ

As a Novice-class Amateur attending one of my
first radio-club meetings, | was recruited to help the
guest speaker with his demonstration of a “‘tuna-fish-
can rf bridge.”” It was the Monterey Bay Radio Club
in Salinas, California, during September of 1959, and
that speaker was John L. Reinartz. Little did | realize
at the time the scope of his electronic accomplish-
ments.

We met again when | served as president of the
same club and invited him to furnish a program. He
was accompanied by Mrs. Reinartz, who was a true
helpmate and at that time also an Amateur with the
call KBMJH. She was an observer and participant in
much of the pioneer experimentation which brought
about shortwave communications. It is with her co-
operation that facts pertaining to these events have
been obtained for this article.

Between the years 1921 and 1925, John L. Rein-
artz led the Amateur Radio experimenters of that
time in development of shortwave communications
below 200 meters wavelength. Recognized engineers
and scientists of that time considered these wave-
lengths useless.

Reinartz engineered the receiving and transmitting
circuits, developed tune-up procedures, and did the
research necessary to explain how the shortwaves
performed as they did. For this Amateur Radio
accomplishment, he truly earned recognition as the
father of shortwave radio. He upset many of the
accepted theories of fundamental radio communica-
tions and probably for this reason did not get the rec-
ognition he deserved at that time.

greatest contribution

In 1964, Herbert Hoover, Jr., W6ZH, then presi-
dent of the American Radio Relay League, awarded
Mr. Reinartz the first Hiram Percy Maxim Gold Medal
for the greatest contribution to Amateur Radio in the
past 50 years. The ceremony took place on the 50th
anniversary of QS7, at the Pacific Division Conven-
tion in Sacramento, California. Actual presentation
was made later at the Fort Ord Hospital, as Reinartz
was unable to attend the convention.

Mr. Hoover summed up his address with this trib-
ute to Reinartz, then retired and living in Aptos, Cali-
fornia, and using the call K6BJ:

“In the immediate scramble for shortwaves that
followed his basic concepts, Reinartz’ pioneering
work became strangely overlooked. Perhaps the fact
that he was an obscure electrician in a New England
textile mill, who had overturned the accepted
theories of the scientific authorities of the day, had
something to do with it.

““But John Reinartz should not be forgotten.
Quiet, modest, and unassuming as he may be, he —
perhaps more than any other individual — is the
father of shortwave radio. When we realize that to-
day, 40 (now 57) years later, the great bulk of the
world’s long distance radio communications —
broadcast, point-to-point, marine, aviation and all
others — still takes place on these same shortwaves
that were first demonstrated by Reinartz, we can
justly be proud of his Amateur accomplishment.”’

When Mr. Hoover's activities at that time are con-
sidered, these statements give more perspective to
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Reinartz was radio operator on board Bowdoin for MacMillan’s 1925 Arctic Expedition using WNP (Wireless North
Pole). Many firsts occurred that summer when shortwave radio provided daly communications from the far
north in the daytime. Commander MacMillan wrote in a National Geographic story, “Much of the success of the Ex-
pedition’s radio work depended upon the eager cooperation of Reinartz’ associates of the American Radio Relay
League in transmitting messages. More than 30,000 words of news dispatches alone were sent out from Bowdoin ad-
dressed to the National Geographic Society and released by it, day and night, to the press associations. " All without
financial remuneration — remember the regulations!
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events in early-day radio. With the call 3ZH he had a
kilowatt tube-type transmitter in Washington, D.C.,
and during the 1922 transatlantic tests his station
was heard in Switzerland and elsewhere in Europe.
He was trying to communicate across the Atlantic at
much the same time as Reinartz. It was the shorter
wavelength 100-meter equipment used by Reinartz
that made the accomplishment possible, using a 100-
watt transmitter with 400 watts input. As Reinartz
said in a magazine article at the time, I didn’t give a
darn whether | burnt up the tubes or not.”

honored as a professional engineer

More professional recognition was given Mr. Rein-
artz in January, 1958, when he was named a Fellow
of the Institute of Radio Engineers for his early work
on radio-wave propagation. He had 28 patents in the
electronics field, but his early circuits were not con-
trolled, as he wished everyone to make use of them,
even to the extent of letting commercial enterprises
manufacture them.

Reinartz received a bronze-plaque life membership
in the Institute of Electrical and Electronics Engi-
neers, Inc. A medal was awarded him by the Man-
chester, Connecticut, Chamber of Commerce on
May 14, 1925. Manchester was his home town. The
1960 session of the California Legislature passed a
resolution, dated March 8, commending Mr. Reinartz
for his contributions to microwave radar. A beautiful
plaque from the Central California Radio Council was
presented to Reinartz, K6BJ, on April 6, 1960, in rec-
ognition of his many years of service to Amateur
Radio. Among his other honors he was a member of
the Expiorers Club of New York, the American Polar
Society, an original member of the American Radio
Relay League, and an associate member of the Naval
Institute.

spark station in 1908

John’s youthful interest in radio started in 1908
when he bought an issue of The Electrical Experi-
menter at a magazine counter near school. He
bought the secondary of a one-inch spark coil he saw
advertised there by saving the 10 cents a day he
earned working for a blacksmith. The transformer
was completed by using iron wire for the core and
bell wire for the primary winding. He made the elec-
trolytic interrupter for the spark coil, and fashioned a
coherer from a quarter-inch glass tube filled with fil-
ings from nickel coins. Using his initials, JL, as his
call (as was done in the days before controls), he
connected his spark transmitter to a 600-foot anten-
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na installed between some trees and went on the air.

By 1921, Reinartz, using the call 1QP and working
as superintendent of the local power company, pub-
lished a magazine, How to Build Receivers and
Transmitters at Low Cost. It was distributed free,
and it was at this time that his famous tuner was de-
veloped. These circuits were reproduced and infor-
mation on construction reprinted in the radio maga-
zines of nearly every country in the world. Because
of this wide publicity, thousands of his tuners were
built.

QST in October, 1922, carried a symposium of fur-
ther improvements on the Reinartz tuner. An editor’'s
note states: ‘It is impossible for us to keep up with
this man Reinartz. Since preparing the foregoing for
publication he has dropped around with another
‘trigger circuit’ that knocks its predecessors cold.”’

first across Atlantic
on 100 meters

Reinartz participated in the planning of, and de-
signed the circuits used for transmitting, the first
transatlantic two-way radio communications. Mon-
sieur Leon Deloy, f8AB, of Nice, France, had been in
the United States to attend the 1923 ARRL National
Convention in Chicago. At that time, Deloy visited
the Reinartz home in South Manchester, Connecti-
cut, where he was given the circuits and construc-
tion details of the famous transmitters at a session
that lasted until 3 AM. Together, they arranged for
the transatlantic tests on 100 meters. Reinartz had
developed a single tuner for receiving which was var-
iable from 200 meters down to 28 meters, along with
the technique of setting the transmitting and receiv-
ing equipment to precisely the desired frequencies so
each station was compatible with the others.

This great event in shortwave radio took place the
night before Thanksgiving Eve at exactly 10:30 EST,
the time at which the restrictions on Amateurs, to
prevent interference with broadcast listening, were
lifted.

F.H. Schnell, a1MO, traffic manager for the ARRL
in Hartford, Connecticut, had secured special per-
mission from the Supervisor of Radio in Boston to
use the 100-meter wavelength for these experiments.

Deloy, f8AB, on the night of November 27, 1923,
called America and sent two messages prior to the
10:30 schedule. Both of these messages were copied
by Reinartz at his home station in South Manchester.

At 10:30 long calls to France by a1XAM, the spe-
cial experimental call assigned to John Reinartz, and
altMO, the call of the station owned jointly by
Schnell and Kenneth B. Warner, secretary of the
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ARRL, were heard “QSA vy one foot from phones,"”
across the Atlantic. Steady and reliable communica-
tions were carried on for two hours and five minutes
that night, which was until 6:35 AM in France.

Message number one from America was addressed
to General Ferrie, Director of Telegraphs for the
French government, which was acknowledged at
11:06, and read as follows:

‘“America greets you for the first time by Amateur
Radio across the ocean on 100 meters.” Signed
ARRL.

Rcmartz

long-wave communications

Another sidelight to the problems of this era was
that very little commercial equipment was available
for use below 200 meters. Reinartz’ circuits accom
plished this, making the short waves practical for
experimentation.

Early transmitting circuits were not shielded. They
were of open breadboard construction, so rf poten-
tials were prevalent pretty much everywhere. Rein-
artz seems to have been the first to establish a nodal

This operating position shows John L. Reinartz in 1921 with his famous tuner of that era in use, with three stages of audio amplification in the
top cabinet. The spark transmitter, located in the cellar, was remotely controlled from this upstairs room. The Kewpie dolf on top of the re
ceiver was sent to him by a Canadian Amateur as a mascot — he had the famous 1QP call at that time and signed some of his message traffic

“Kewpie.”

Two nights later, Reinartz’ station, 1XAM, suc-
ceeded in connecting with Deloy’s f8BAB in France
twice, and at 10:40 asked Deloy to change his wave-
length as he was being interfered with by station
KDKA at about 103 meters. Deloy was not heard
after that.

A complication arose when international DX be-
came possible, that of identifying call letters for the
various countries. Assignment of calls specified a
district by number and a suffix of alphabetical char-
acters, but no prefix to the call. The early DX workers
added prefix ‘0’ for United States, “a” for America,
or "'y for Yankee, to establish country of origin as
the United States of America. Great Britain used “'g”’
and France "f'' to do the same.

point, or point of zero rf potential, at the filament tap
on the oscillating circuit. He did this by connecting
an rf choke from filament to ground and tuning the
circuit until no current flowed through the choke.
This later became part of the standard technique.

A really practical shortwave transmitting circuit de-
signed by Reinartz was published in an Amateur
Radio magazine, The Modulator, in May of 1923,
This was the official organ of the Executive Radio
Council, Second District, published in New York
City.

The story was tied in with another article concern-
ing the failure of two-way transatlantic work be-
tween the American and English Amateurs. Because
of the great amount of interference, anything in the

August 1981 13



Here is a panel view of 1922 version of the Reinartz shortwave
tuner, built by W. W. “Woody" Wilson, WAG6KVW, from an early
magazine article. He used authentic parts of that period from his
extensive antique wireless collection. Switch points picked up pro-
gressive taps on the coils — an early version of band switching,
you might say.

way of continuous reception had been prevented
when stations were operating between 180 and 350
meters. Most of the transmitting and receiving equip-
ment was designed to function somewhere in that
part of the spectrum.

shortwave experimentation

Following are quoted paragraphs from The Modu-
lator:

‘. . real shortwave transmission did not exist until
the recent ARRL tests between stations 3ALN, THX
and 1AW, in cooperation with 1QP were consum-
mated.

“The results of these tests were of great interest to
the Amateur world. They proved that transmission
on 100 meters was a practical proposition. It was car-
ried on for several weeks before the officials would
commit themselves.

“And now, with the announcement of the Hoover
Conference recommendations, we find that we may
have to transmit on those shorter waves! The study,
therefore, of a successful transmitter will be of imme-
diate interest.

“One of the best shortwave transmitters used in
the preliminary tests was that of station 1QP, John L.
Reinartz, of Tuner fame, located in South Manches-
ter, Connecticut. Reinartz developed for these tests a
type of transmitting circuit which is not less remark-
able than his receiving circuit. With it, he reached the
low limit of 100 meters, with mighty good radiation.

“Reinartz tells us that the success of his transmit-
ter depends on the adjusting of the counterpoise and
antenna current so that there is equal amount of cur-
rent flowing through both. To obtain this, both the
antenna and counterpoise are tuned separately with
a radiation meter, and the adjustment of the helix
(coil) turns in both circuits. At this adjustment, the

ReEmartz

plate current is lowest. To further regulate the cir-
cuit, the grid condenser is adjusted so that the plate
current falls no further.

“Now that the Amateur has proved his efficiency
on what were considered ‘useless’ waves, he will
have the opportunity to show what he can do on the
lower ranges and limits. Here is the field — some of
the pioneer work has been done — so let's get at it.
The field is large in its opportunities, and if the Ama-
teur's skill is equal to it, he will contribute many
things to the science and art of communication on
the shorter waves.”’

Reinartz’ station on 100 meters, 1XAM, determined
a new principle in antenna operation. For the first
time, he used a counterpoise as the other half of a
balanced antenna system instead of a capacity
ground connection as had been common practice.

explains shortwave propagation

During 1923 and 1924, Reinartz compiled statistics
on the stations he worked and those which reported
hearing his experimental shortwave transmissions,
some 5,000 in number. He hoped to determine why
the shortwaves performed as they did. Experiments
were carried on during an eclipse of sun to prove that
sunshine made shortwave communications possible.

From his experiments, he came up with a “skip
distance’” theory, based on reflection or refraction
from the ionized Kennelly-Heaviside layer, to explain
the shortwave phenomena, and he predicted that
communications would be possible across the nation
in the daytime hours, which was an entirely new con-
cept at that time.

Reinartz had schedules with stations NKF (call of
Naval Research Laboratory at Bellevue, D.C.), 8XC,
and 2EB on wavelengths below 40 meters in 1924.
Tests were made at night, with three miles or so
being the only completed QSOs.

Inside view of the Reinartz tuner with spiderweb inductance,
which was an improvement over the original version in June, 1921
QST. The tube is a UV-199, Gridleak resistor was in clip holder for
easy changing. Note hole in panel to check on tube filament glow,
controlled by varying rheostat on front panel.
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Then daylight tests were made on December 21.
At 3:25 PM CST, 9EK, Hoffman, called 1XAM, Rein-
artz. They had been hearing each other for some
time and suspected they could work together easily.
This they did on 21 meters until 4:30 PM when sig-
nals suddenly dropped out. As usual with this band,
darkness had changed the transmission pattern. The
most important part of this QSO was that 6AJF,
Frank C. Jones, at Berkeley, California, copied both
stations — 9EK in Madison, Wisconsin, and 1XAM in
South Manchester, Connecticut!

daytime transcontinental signals

Two-way communications on 21 meters were con-
ducted between Reinartz, 1XAM, from South Man-
chester, Connecticut, and Ed N. Willis, 6TS, Santa
Monica, California, at noon on January 22, 1925.
They maintained continuous communications for 25
minutes and had to stop so Reinartz could get back
to work as electrician at the silk mills.

The April, 1925, issue of QST contained ‘'The Re-
flection of Short Waves,” by John L. Reinartz,
1XAM, in which the editor said: ““We consider this
article one of the most important contributions made
to radio literature.” This evaluation proved to be
true.

The article explains with drawings and text how
the shortwaves propagated, providing the theories
for the Maximum Usable Frequency and Lowest
Usable Frequency as we know them today. These
theories contradicted the then-accepted action of re-
fiection by the Kennelly-Heaviside layer surrounding
the earth. Reinartz’ theory of “’skip”’ is now scientific
fact.

There was a controversy as to who was first to
work across the Atlantic Ocean on 20 meters during
daylight, but credit is given to Reinartz, u1XAM, and
Secretan, gbLF, in England, for being the first to
accomplish the feat.

On May 3, 1925, communication was made on 20
meters between British Amateur station g20D and
Australian a2CM, following planned experiments, so
the use of shortwaves for DX rapidly became popular
once the Amateurs could make the equipment work
on these wavelengths. (Notice that frequency is not
mentioned in the early days of radio. It was always
wavelength in meters — metric units from the start!)

In 1923, Amateur Don Mix, 1TS, was assigned as
radio operator with the MacMillan Expedition to the
Arctic. His equipment was built to work in the 180 to
220 meter range, and this proved to be unreliable for
consistent communications from the north because
of the long period of daylight during the summer-
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time. This was the eighth polar exploration of which
MacMillan had been a part — and the first to use
Amateur Radio to maintain contact with civilization.

Arctic expedition of 1925

John Reinartz’ participation in the Navy-MacMillan
Arctic Expedition of 1925 began when he received a
letter from Hiram Percy Maxim, president of the
ARRL, inviting him to cooperate with Commander
Donald B. MacMillan, USNR, and E.F. McDonald,
Jr., president of Zenith Radio, which was to supply
the radio equipment. Reinartz helped to design and
construct the shortwave station installed on Bow-
doin, a schooner with an auxiliary oil-burning engine,
commanded by MacMillan.

Captain McDonald, USNR, was in command of
Peary, a coal-burning steamship, on the expedition.
Lieutenant Commander Richard E. Byrd, Jr., on ac-
tive duty in U.S. Navy, was in command of the Naval
Aviation Detachment with the expedition in his first
attempt to fly over the North Pole.

This expedition was organized under auspices of
the National Geographic Society and the U.S. Navy.
Here is a quotation from the National Geographic
magazine of that time:

“ Airplanes will explore in days icy areas of the Arc-
tic which would take months to traverse by dog
sleds. Radio is telling the daily program of work
which in years past would be shrouded in silence for
months. For the first time in Arctic history, color
photographers are recording, for members in early
issues of their Geographic, the surprising tints of the
far north, the native life, birds and many beautiful
Arctic flowers.

“These new aids to travel and communication
enable the expedition to engage upon a program per-
haps of broader exploration and scientific study than
any expedition heretofore has attempted.

“The flying of the U.S. Navy airplanes under the
direction of Lieutenant Commander Richard E. Byrd,
Jr., and his splendid personnel, not only is epoch-
making, but marks an important experiment in avia-
tion that will focus the world’s attention.”

First date of the personal radio log kept by Reinartz
on the Arctic expedition is June 16, 1925, while the
crew was preparing to depart from Wiscasset,
Maine. Amateur calls worked on 40 meters are
entered in the record for several days and the Nation-
al Geographic message of the day was transmitted
using Amateur Radio for relay. Some of the interest-
ing entries follow:

“June 26 — Left Sydney (Nova Scotia) at 9:15
AM. During radio watches, worked NKF and 1QP
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(his home station in Connecticut), 1TMY (a personal
friend), and several other Amateurs in 40-meter
band.

"June 28 — At sea bound for Battle Harbor. Gave
1MY a message by voice at 7:20 PM in the 40-meter
band.

“July 1 — At Battle Harbor. Met Stanley W. Brazil
who operates the northernmost Marconi radio sta-
tion on Labrador coast. Made him a transmitter and
receiver operated entirely from dry batteries and ex-
pected that he would be able to keep in touch with
me on the trip north, which he did!

“July 2 — Don’t forget to learn the code better
please — | want to hear you on the air when we are
up north.”” (This was in a letter from John to Mrs.
Reinartz mailed from the last post office on the way
north, Battle Harbor, Labrador.)

“July 5 — Left Battle Harbor at 12:30 AM aboard
Peary for Hopedale (Labrador). Sailed on Peary in
order to put their defunct radio equipment in com-
mission. Was necessary to tear out all the radio
equipment and rebuild more compactly.

“July 6 — Left Peary after fixing radio equipment
and reboarded Bowdoin when she stopped on
account of fog.

“July 23 — From WNP to 1TMY 6 PM via f8QQ.
Have Gertie (Mrs. Reinartz — Gertrude) keep 1XAM
going on 20-meter band with bug 8 AM to 8 PM Sat-
urday and Sunday. Sig. Kewpie."”" (This was for ex-
periments in determining time when 20 meters would
be open to the United States from the northern end
of Greenland. Reinartz had an automatic code send-
ing device at his home station, which he had used
earlier in his experiments on shortwaves. The keyer
was made by John from a clock mechanism and the
spring had to be wound up every half hour. Code sig-
nals were made by timing from a revolving disk at-
tached to the clock.)

““August 2 — Etah at last. Had a great time today.
Heard many 20-meter Amateur stations and worked
9CXX, Cedar Rapids, lowa, on 16 meters. Gave him
message number 218 ta Mrs. QP."”

Quote

Am well and happy. Love via 20 meters from
Etah the first time in history of radio at 3:40 PM.
Kewpie
Unquote

This message was telegraphed to Mrs. John L.
Reinartz that same day by Arthur Collins, and several
other Amateur stations who received it, and was the
first message ever to be sent on short wavelengths
from the frozen north in the daytime.

Etah, Greenland, was the ship base from which the
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planes explored the uncharted regions of the North
Pole. WNP (Wireless North Pole) operated by Rein-
artz, was aboard Bowdoin at Etah. (9CXX was the
station of Arthur A. Collins, then a student in high
school. He cut classes to get back to his rig to
handle these communications. He was to become
famous for the manufacture of quality electronic
equipment, and Collins Radio is now part of Rock-
well International conglomerate.)

““August 11 — The three planes off to Ellesmere
Island at 10:47 AM. The NA-3 back at 2:15 PM, the
NA-2 back at 2:30 PM, and the NA-1 back at 2:44
PM. They could not land due to fog. Was in radio
communication with Washington, D.C., through
Cedar Rapids, lowa, and gave notification the instant
the planes returned. Newspapers had news within 15
minutes of their return.

“August 12 — It is evident that planes are not go-
ing to be useful up here. The Los Angeles (dirigible)
would be much better. A drop means certain death.
Looks as if the flyers knew it too well.

“August 15 — Made waorld’s record by using radio
telephone to Cedar Rapids at 12:30 PM.

““August 17 — Not much doing. Planes having
hard time finding landing place on Ellesmere Island.
Again talked with Cedar Rapids at 2 PM. it was noon
at Cedar Rapids.

“August 18 — Same old story. Planes not suited
for job.”" (These single engine Loening biplanes were
specifically equipped with dry-battery-operated
receivers and transmitters capable of operating be-
tween 37 and 42 meters wavelength, plus standard
Navy aircraft equipment operating on 500 meters.)

"August 20 — Bad weather. Packing up to go
home.

““August 21 — Left Etah at 6:23 AM for home.

"‘September 14-20 — At Godthaab (Greenland).
While there visited the Norse ruins, going to the ruins
on September 15 at 7 AM and returning on the 16th.
The ruins are about 15 miles from Godthaab, at the
end of the fjord.

""October 10 — stayed at Monhegan due to storm
until Monday morning when Bowdoin left for
Wiscasset. The end of the journey.”

The next year, after the expedition of which Rein-
artz was a part, Lieutenant Commander Richard E.
Byrd and his pilot, Floyd Bennett, flew over the
North Pole in a commercial type Fokker three-motor
plane, Josephine Ford. Bennett had been a Navy
Pilot with the 1925 MacMillan Expedition. The flight
left from Kings Bay, Spitsbergen, May 9, 1926, mak-
ing a 15-hour, 1500-mile trip over the pole, returning
to Spitsbergen.

Three days later, May 11, 1926, the Amundsen-
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Ellsworth-Nobile flight, leaving from the same place,
using a dirigible 347 feet long, dropped Norwegian,
American, and ltalian flags over the North Pole and
continued on to Teller, Alaska. Each expedition add-
ed more knowledge about the Arctic region, making
it easier for other explorers to follow them.

After the Arctic expedition, Reinartz did further
experimentation for the Navy, and worked on meas-
urement of voltages produced by growing plants at
what is now the University of Connecticut. He was
commissioned a lieutenant in the Naval Reserve in
1929 and conducted weekly classes via radio for
Third Naval District personnel.

REINARTZ

fying fm radio.

Professional engineering status was earned in the
State of Connecticut, July, 1936, when he was
issued Certificate of Registration number 947.
active Navy duty

In 1938, Reinartz was called to active duty in the
Navy as a personnel officer, assigned to assemble eli-
gible, experienced radio personnel for training and
research. By the time of Pearl Harbor, he had assem-
bled a list of 720 reserve officers and 3500 enlisted re-
serves who were quickly assigned to communica-
tions duties.

His initial job done, Reinartz was assigned to other

At the 1955 ARRL Pacific Division Convention in Fresno, California, the tecnnical discussion topic was “Your Future One-kW SSB Final.”
Here John L. Reinartz shows the finished transmitter to very interested Amateurs at the conclusion of the lecture. About his work he said,
“I'm not selling anything, but basically these hams are the men who eventually move into places of prominence as operators of the big com
mercial stations, engineers in the telephone industry, ship operators, executives in the communications field, and military signal transmis

sion experts. They have the know-how for the important jobs. "

Reinartz’ formal education ended at the eighth
grade level. He took correspondence courses and at-
tended evening school classes to keep learning. In
1930, he decided on a college education. He attend-
ed Connecticut University for two years, majoring in
radio and mathematics, but received a job offer from
Radio Corporation of America that was too good to
turn down, so went to work for RCA in 1933. Twenty-
three Reinartz patents were assigned to RCA in this
five-year period, some of them on methods of simpli-

Washington duties, including a tour as head of the
Radio and Radar Division of the Naval Research Lab-
oratories, at which time he supervised the work of
1200 physicists.

As a member of the Joint Chiefs of Staff commu-
nications setup, he had a lot to do with the vital nerve
system which meant so much to Allied victory. He
was assigned to the office of the Chief of Naval
Operations.

Reinartz was a member of the Defense Communi-
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John L. Remnartz
Father of Shortwave Kadio

Here Mrs. Reinartz points to an entry in the personal log kept by
John L. Reinartz while he was radio operator of station WNP on
board Bowdoin during 1925 Arctic Expedition to North Pole
regions. Captain Reinartz is in photograph beside replica of 1922
version of his famous tuner. Scrapbook behind photo is of Arctic
trip and larger book contains clippings and programs of events in
which John participated while with the EIMAC firm.

cations Board at its formative meeting January 6,
1941. For a time, he was on the West Coast in charge
of modification of all airborne radar for the Pacific
areas.

In 1946, Reinartz rejoined RCA, and in 1949 moved
west to become part of the Eitel-McCullough, Inc.,
organization at San Bruno, California, in a similar
capacity, as field engineer and manager of the Ama-
teur Radio Service Department, until retirement Jan-
uary 30, 1960. (The Eimac transmitting-tube manu-
facturing firm was founded in 1934 by two Amateurs,
W.W. “Bill"”" Eitel, W6UF, and Jack A. McCullough,
WG6CHE.)
honored in retirement

His retirement prompted a John Reinartz Testi-
monial Amateur Radio Banquet February 1, 1960, in
San Mateo, California. Seventeen speakers praised
John for his pioneer accomplishments in the field of
electronics. Two hundred invited guests paid him
tribute by their attendance at the banquet, almost all
of them with Amateur Radio calls.

This portrait was taken while Reinartz worked for EIMAC. Shortly
after World War Il, many photos showed him in his Captain’s
uniform in advance publicity of his many tours thoughout the
United States, giving lectures and demonstrations before profes-
sional engineering, Amateur Radio, and public services groups.

Check your QSL cards to see if you have worked
John L. Reinartz on the air. Calls he held and used
were JL, 1QP, 1XT (a special land station call issued
by Bureau of Navigation, U.S. Department of Com-
merce), 1XAM (special shortwave experimentation
call), NDF, WNP, N1QP, W3RB, W3IBS, and K6BJ.
The Santa Cruz County Amateur Radio Club now
uses the K6BJ call for its John L. Reinartz Memorial
Station in the Santa Cruz, California, area, so listen
for it Field Day, and work it.

This quotation comes from an interview with John
Reinartz published in the Augusta, Georgia, Chroni-
cle of Thursday, May 3, 1956:

“‘It's a wonderful hobby — radio,” he says. 'l
can’t recommend it too highly. A normal lad can
build himself a receiver for as little as $10 — and a
transmitter for only $25. If he uses the right frequen-
cies he can cover a good part of the world with such
a rig. And experience in radio can stand him in
mighty good stead in this Atomic Age.” "’

ham radio
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an analysis
of

ALC circuits

Automatic load control circuits

are investigated as a means
for avoiding distortion
in ssSB transmitters

This article dispels the mystery of the ALC circuit
used in Amateur SSB transmitters and addresses
problems encountered when using linear amplifiers
made by one manufacturer with exciters made by an-
other manufacturer. Such problems include splatter,
which may occur even though the ALC line is con-
nected between the two pieces of equipment.

ALC defined

ALC is an acronym for automatic load control
when used with SSB transmitters. The term goes
back to the days when Bell Labs made a high-fre-
quency SSB transmitter whose output was in four
channels. The term /oading in telephone work indi-
cated the number of channels in a multichannel sys-
tem that were in use at any given time. Their auto-

My thanks to Professor Charles Gould, W4LZO, for reviewing this
manuscript — John P. Weber.

matic load control kept the peak envelope power
from the SSB transmitter about the same, regardless
of whether only one or all four channels were in use.
Probably there would be less confusion as to the
function of automatic load control if it had meant au-
tomatic level control.* Even automatic gain control
might be appropriate, except for the fact that it
would be confused with the system used in receivers.
So in terms of today’s technology, what is ALC?
What does it do? Why use it? These questions are ex-
plored in this article, which includes a discussion of
the principles of ALC and why, if used properly, it
helps to eliminate interference on the Amateur bands
by reducing spurious products in SSB transmitters.

some background information

In a-m communications systems it was common to
use speech compressors and clippers, so that the
power amplifier could operate near its maximum
power-output capability without excessive distortion
products. As used in single-sideband, ALC is part of a
system that is intended to maintain the distortion
products of a /inear amplifier within acceptable limits.

ALC may be thought of as an rf compressor. You
might ask, Why not use audio compression to hold

*To add to the confusion, automatic level control has been used in Broad-
cast engineering to define a method for taming speech ampilifiers. Editor

By John P. Weber, Jr., K4JW, 102 Southgate
Boulevard, Melbourne, Florida 32901
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SYSTEM
FORCING INPUT

SIGNAL INPUT % EXCITER  |—— A;/TE:/ZR ouTPUT
FEEDBACK SYSTEM
ALc

fig. 1. Block diagram of linear-amplifier control system.
The device being acted upon is the linear amplifier; the
stimulus, or system-forcing function is from the ex-
citer. Thus a control-system feedback loop is formed,
which prevents the amplifier from being overdriven
and producing distortion products on audio peaks.

the transmitter output to an acceptable maximum?
Weli, the peak levels of the SSB signal don't always
correspond to those of the audio signal. So the
method referred to as ALC in SSB controls the drive
power from the exciter {input to the linear amplifier)
by sampling the rf output of the linear amplifier, recti-
fying this output signal to obtain an audio signal, and
feeding the filtered dc back to a stage in the exciter
that controls the exciter’s gain. It is similar in opera-
tion to the AGC circuit in a receiver.

The point is that we are trying to maintain a /inear
input-output relationship for the amplifier aver the
range we're using. Of course, if the linear amplifier
could maintain its linearity over the desired operating
range by its design, ALC would not be needed. But in
today’s world, it's possible to overdrive the linear
amplifier, which creates splatter.

Now if you don’t care about your signal quality or
what you're doing to the hams 7 kHz away, stop
here! When contacting manufacturers for technical

1DEAL AMP 1
s DEAL LIFIER

/
7/
7
4
7

/. — GRID LOADING AND PLATE
J - SATURATION
L~ — —7TyPicaL ALC
P Pk CHARACTERISTIC
e IDEAL ALC

CHARACTERISTIC

AMPLIFIER OQUTPUT {WATTS)

EXCITER OUTPUT — AMPLIFIER INPUT (WATTS)
fig. 2. Amplifier transfer function, showing the rela-
tionship between linear and nonlinear characteristics;
the latter caused by plate saturation and grid loading.
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information, an engineer at one company replied, It
is our considered opinion that most DXers do not use
the ALC feature inasmuch as they wish to obtain
maximum power output, splatter or no splatter.”’
While [ don’t think it applies only to DXers, this gen-
tleman’s observation is borne out by listening on the
Amateur phone bands. I'm interested in the ham
who hashis ALC line hooked up andis stif/ splattering.

_analysis

For a thorough discussion of linear distortion
mechanisms and measurements, | refer you to the ar-
ticle by Warren B. Bruene;1 this is must reading. Ref-
erences 2, 3, and 4 are excelient material, not only on
ALC circuits, but on all facets of SSB. They may not,
however, be easy to obtain.

Fig. 1 is a block diagram of a basic ALC system,
from the standpoint of control-system design. The
device being acted upon is the /inear amplifier; the
stimulus, or system-forcing input, is the exciter. The
linear amplifier has a transfer characteristic; that is,
its output related to its input stimulus. If we sample
the amplifier output, process it, feed it back to con-
trol the stimulus (or exciter), we have a closed-loop
control system. Why this roundabout approach? I've
found that some hams get confused if | use the term
feedback, relating it only to an audio amplifier; but
they seem to understand the control system concept.

What we are trying to accomplish is shown in the
curves of fig. 2. We see the ideal linear transfer char-
acteristic that is linear over the entire range, regard-
less of the input. Then we see a nonlinear condition
occur as we go over a certain value of input. In a
practical grounded-grid SSB vacuum-tube linear am-
plifier, this is usually the result of two effects:

1. Plate voltage saturation — the output of the tubes
tries to exceed twice the value of the supply voltage.

2. Grid loading — as the grids begin to draw current,
they present a varying load to the exciter, and be-
cause of the exciter’s regulation, the exciter will drop
its output, generate harmonics, and the power out-
put from the linear will decrease.

Ideally, we want to cut the output power at a point
where further exciter drive will not result in additional
amplifier output that is distorted. Our compressor
would have a curve that suddenly flattens off at the
threshold point; but practically, we will get some fur-
ther increase in output, as shown.

basic circuit

A basic ALC circuit is shown in fig. 3. The output
rf voltage of the amplifier is sampled, divided by a ca-
pacitive divider consisting of C1 and C2, rectified by
diode CR1, and fed into a filter consisting of R1, C3,



and R2. This ALC voltage is fed /nto the exciter.

Most modern exciters have an internal ALC system
that works from the exciter’s output stage back into
earlier stages to control its linearity. We can take the
ALC from the power linear amplifier and feed it into
the internal loop of the exciter to reduce its output to
prevent overdrive of the linear amplifier.

In the case of this simple form of ALC system, the
threshold point at which ALC action starts is deter-
mined by the exciter’s ALC circuitry. Many times, this
takes the form of a zener or biased diode arrange-
ment. Since the exciter controls the point where the
threshold is, how do we know we have the right volt-
age from the linear amplifier to initiate this action? If
both designs were by the same person, he could en-
sure that these points coincide. But, if the linear am-
plifier comes from one company and the exciter from

LINEAR

X
RF EXCITER AMPLIFIER ‘0
o

INTERNAL
ALC INPUT

FIXED
CAPACITOR
VOLTAGE
DIVIDER

Tca 1’ Tce
J7 & T

fig. 3. Basic automatic ioad control (ALC) system. Am-
plifier output rf voltage is sampled, divided by a capaci-
tive divider, rectified, and filtered. This voltage is then
fed to the exciter. Compatibility between exciter and
amplifier is necessary for effective control of the
amplifier.

(e
0 ¢cr+c2

another, how can we assume that the ALC action is
optimum, or even exists?

examples of ALC circuits

Now let’s look at some circuits. The sampling was
from 24 models made by nine manufacturers. Exam-
ining fig. 4 we see the first step above the basic cir-
cuit. In fig. 4-A, again we have the capacitive voltage
divider, this time across the cathode or input circuit
of the grounded-grid linear amplifier. Why sample
the cathode rf voltage? Well, the power gain of the
tube or tubes is very nearly equal to the ratio of rf
plate voitage to the rf cathode voltage, since the
tubes’ plate current is common to both the input and
output circuit. Actually, it’s a little different because
of the power absorbed by the grid(s) and input- and
output-circuit losses; but it is a convenient low-voit-
age point in which to work. This divided voltage is
rectified by CR1, filtered by R1, C1, and R2, then fed
to the high side of a pot, R3. This pot enables adjust-
ment of the output voltage (ALC) to match the re-
quirements of the particular exciter with which it's

being used. However, the threshold is still controlled
by the exciter’s internal circuitry.

the most common
ALC circuit

Fig. 4B shows the most common ALC circuit in
use, according to my study of manufacturers’ dia-
grams and also from knowing which are the most
popular units by on-the-air listening.

The components are all established by the designer
and probably are intended for use with exciters man-
ufactured by his company — remember, he has ex-
tensive knowledge of the exciter.

Again, a capacitive divider is in the cathode circuit;
a diode is used to rectify this rf voltage. However the
diode is biased so that it will not conduct — this bias
is usually derived from a resistor tap in the high-volt-
age supply bleeder circuit; or, in some cases, from a
separate low-voltage power supply that is used to en-
ergize relays and pilot lights.

Since the diode is biased, no ALC voltage appears
from the linear amplifier until the amplifier reaches a
power level where this bias is overcome and the di-
ode conducts.

In effect, the designer has set the threshold point
in the linear amplifier. But if that point is below the
required threshold voltage needed by your exciter’s
ALC bus, no ALC action will occur until you overdrive
the linear sufficiently to start ALC action. The older
exciters needed —2.0 to —4.0 volts for threshold;
some of the newer ones need — 6.0 to —10.0 volts.
For ultra-conservatives, who are safety conscious,
examine this circuit in terms of the bleeder resistor
tap-to-ground opening up!

biased diode, variable
threshold circuit

Fig. 4C is a circuit that allows you to overcome the
restrictions mentioned above. Simply stated, the
threshold point is made variable by using a pot to set
the diode bias. |f you note the curves shown beside
each circuit, it becomes apparent that the most flexi-
bility to work with different exciters is afforded by
this circuit.

This convenience is negated, however, if the ALC
control is put inside the linear or on its back panel.
The control should be placed on the front panel of
the linear — it is an operating control. Why? Well,
first {and please don’t laugh), so you can set the lin-
ear to 1 kW legal limit while in the CW-TUNE pasition.
Second, as we've been discussing, different exciters
require different values of ALC voltage. Third, the
ALC setting can vary from band to band, the extent
depending on its gain variation. Fourth, the input
impedance of the linear can vary from band to band,
changing the loading on the exciter.
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The input impedance of a grounded-grid amplifier
is a function of the tube design and the plate load im-
pedance presented to the tube. This plate load impe-
dance is determined by the characteristic of the load
{antenna plus line) and how the output network is
tuned. (Is loading accomplished by plate current tuned
for dip or for maximum output?) Unfortunately, only
one currently available unit {two-piece) has this facili-
ty; an older unit is no longer in production, and a yet-
to-be-proved unit has just appeared on the market.

ALC using grid and
plate detection

A unique circuit bears discussion and is shown in
fig. 5. Unfortunately, to the best of my knowledge, it
was never exported to this country. This circuit is
unique in that it samples both the grid and plate sig-
nals of the amplifier. The detector connected to the
grid circuit senses the pulses of grid current when the
grid is driven into the positive voltage region. This
voltage is doubled and fed along with the sensed
plate signal to the ALC bus. A balance between these
signals can be achieved by individual pot settings.
The thing about this circuit that struck me was the
similarity to the method of measuring linearity des-

cribed by Bruene in 1954. His linearity tracer sampled
the input and output of the amplifier and portrayed
them on a scope; why not use them to generate an
error signal for the ALC function?

time constants

The discussion above has dealt with static operat-
ing conditions: measurements made on a point-by-
point basis. The amplifier, however, is operated in a
dynamic condition with the stimulus being voice ex-
citation. Now we must deal with additional consider-
ations — the transient behavior of the system. First,
there's attack time; the time for the ALC system to
respond to the stimulus, or voice peaks. If this attack
time is too long, the system will overshoot and
“buckshot” will result. Second, the release time
must be considered; this is how long it takes the ALC
system to recover or return to normal gain. If release
time is too long, the amplifier gain is unnecessarily
reduced, especially after a loud blast into the micro-
phone — it can result in an unpleasant pumping ef-
fect if too short.

what can be done
I've painted a gloomy picture for those who don’t
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fig. 4. Examples of practical ALC circuits. Circuit at (A) is a simple system with no threshold and is adjustable by potenti-
ometer R3. The most common ALC circuit is shown in (B), a system using a biased diode to determine the threshold
point at which ALC action begins. In (C), the threshold point is made variable by using the potentiometer (R3) to set the
bias to the diode.
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fig. 5. A unique ALC circuit using both grid and plate de-
tection. When the grid is driven into the positive-voit-
age region, this voltage is doubled and fed together
with the sensed plate signal to the ALC bus. The two
voltages are balanced by individual potentiometer set-
tings.

know the characteristics of their exciter or linear ALC
systems — don’t feel bad, neither do I For those
who say, ““{ watch my grid-current meter and keep
the gain down until the meter just kicks,”” | ask, Do
you know the ballistic characteristics of your meter?
For those who say, *’| watch my monitor scope pat-
tern for signs of flat-topping,” | ask, Do you know
how much distortion is represented by how much
flattening on the small pattern as it moves across the
screen?

| think the same applies to those who use a trape-
zoidal scope pattern, although 1 feel it gives a fair in-
dication of linearity. The correct method is to use a
spectrum analyzer for a monitor; but | can neither af-
ford one nor do | want to stare at scope patterns
while | am talking!

If you're beginning to have reservations about
using your 10-year old linear with your new exciter,
or vice-versa, with ALC incompatibility problems,
why not compare the manufacturer’'s specs on the
ALC system constants? Can’t find them? Neither
canll

What's needed is standardization in the industry —
ALC voltage polarity, magnitude, intended load im-
pedance, attack and release times. Having sat in on
many industry standardization committee meetings, |
can’t give you much hope that this will happen. [f
military procurement or industrial safety require-
ments prevailed, it might happen. | don’t find any-
thing in FCC type-acceptance procedures that will
help. As a matter of fact, examining one such sub-
mittal | find no mention of ALC connection, and the
harmonic analysis was run with single, rather than
two-tone, input and at a b0-watt input level!

Perhaps manufacturers will publish the ALC char-
acteristics of their current and older models; it sure
would be helpful. In the meantime, you can measure

the voltage required to decrease your exciter’'s out-
put by using a variable low-voltage dc supply, or bat-
teries and a pot. You can a} measure your amplifier's
ALC capability by terminating its ALC output with a
resistor equal to your estimate of your exciter’s ALC
input impedance, b) excite the linear with a two-tone
generator into the exciter with the linear amplifier ter-
minated by a dummy load, and, c) measure the ALC
voltage available (beware of meter loading) at the
point where nonlinearity of the trapezoid scope pat-
tern begins. At least you'll know if you need more or
less ALC voltage from the linear amplifier. If you're
lucky enough to have too much ALC voltage, you
can add a pot on the front panel (or in a separate but
accessible box) and attenuate the ALC voltage until
you obtain the desired results.

final remarks

The problems of connecting ALC circuits in equip-
ment of different manufacture have been discussed.
Perhaps we can get more comprehensive data from
the equipment manufacturers to assist us in properly
interfacing our equipment. Consider measuring your
equipment’s ALC characteristics, putting a threshoid
control where you can get at it, and using a monitor
scope. And remember, when you have that speech
processor working full bore and your ALC line discon-
nected, you are not making many friends a few kHz
up or down the band.
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a new look at
dip meters

Some updated versions
of that most useful tool
— the grid-dip meter

One of the most useful accessories in the Amateur
station is the grid-dip oscillator, grid-dip meter, or
just plain dip meter. It can help solve many problems
associated with resonant circuits. With proper cali-
bration the dip meter can be used to determine the
frequency of resonant circuits and, with capacitors
and inductors of known values, it can be used to
measure unknown inductances and capacitances.
VHF parasitic oscillations can be detected in rf ampli-
fiers, and antennas and transmission lines can be
checked for resonance if proper precautions are used
to determine harmonic responses with respect to
fundamental resonant frequency.

The original grid-dip meter used a tube-type,
class-C oscillator with a meter in its grid circuit. An
external resonant circuit coupled to the oscillator’s
tank caused a decrease, or dip, in grid current; hence
the name of the instrument. If this external circuit
was a high-Q tuned circuit, the dip in grid current
was noticed at a rather sharply defined frequency as
the oscillator was tuned. It is precisely because the
grid-cathode diode of the tube rectifies rf voltage
that the oscillator operates in a stable class-C mode;
and this rectified rf provides the dc grid current to op-
erate a conventional dc current meter. A typical grid-
dip meter is shown in fig. 1.

Historically, the oldest Amateur reference to grid-
dip oscillators was that made by Bud Bane, W6WB,
in the March, 1947, issue of CQ magazine. WEWB's
meter used a 3A5 for battery operation, and covered
80 through 10 meters with three coils. Still earlier use
of the grid-dip oscillator is discussed in the ‘‘Zero

By Hank Olson, W6GXN, P. O. Box 339,
Menlo Park, California 94025
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Bias”’ column of CQ, April, 1979, and in ""Our
Readers Say,” CQ, October, 1979.

When bipolar transistors became available, they
were almost immediately applied as the active ele-
ments in rf oscillatars — and also applied in dip
meters. The term grid-dip had to be shortened to dip
since, of course, there are no grids in bipolar transis-
tors. The bipolar transistor (whether NPN or PNP) is
unlike the tube in a number of ways. The bipolar
transistor is a current-operated device; that is, it re-
quires base current to control collector current. This
generally means that it is a lower impedance active
device, and that the base has dc current flowing in it
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whether oscillation is present or not. Even though
the base-emitter junction of a bipolar transistor is a
diode, the base current is not a very sensitive indica-
tor of oscillation level because a good portion of the
base current is dc bias current.

So we find, that, although a number of dip meters
have been built using bipolar transistors, all of them
make use of a separate diode detector to provide dc
current for the meter.1.2 Most of these circuits use a
1N34A or some other germanium point-contact
diode as the diode detector, and might be updated
by use of one of the newer {silicon} Schottky diodes.
A typical bipolar dip meter is shown in fig. 2.



It is even possible {and one was commercially built
by Heathkit for a time) to use a two-terminal form of
oscillator: a tunnel-diode. In the Heath HM-10A Tun-
nel Dipper, a tunnel-diode was used as the oscillator
and a standard diode detector was used as the rf de-
tector to provide dc meter current. The Tunnel-Dip-
per is shown in fig. 3 (reprinting is by permission of
the Heath Company).

junction field effect transistors

The junction field effect transistor (JFET) is the first
solid-state device to come along that really behaves
in a "‘dip-meter’’ circuit the way tubes used to be-
have. Like a tube, the JFET requires voltage on the
gate (grid) to control current in the drain (plate), and
the gate-source junction operates like a “‘grid-leak”’
diode. So, with a lower supply voltage, an N-channel
JFET can be put in an old tube-type dip-meter circuit
and it will usually work immediately.3 Early silicon
JFETs had rather limited performance at VHF, and it
was not until the arrival of the T1S534/2N3823 (Texas
Instruments} that a good, cheap, silicon JFET was
available for Amateur dip-meter construction. Sub-
sequently, the Motorola MPF102, Union-Carbide
2N4416, Siliconix 2N5197, and other excellent N-
channel, silicon JFETs became available inexpensive-
ly; these too fit dip-meter service quite well. An ex-
ample of a dip-meter using an N-channel JFET is
shown in fig. 4.4

the MOSFET

The MOSFET, unlike the JFET, does not have an in-
herent gate-source diode, and there are many
MOSFETs that operate very well up through the VHF
range. RCA and Motorola have a number of N-chan-
nel {depletion mode) MOSFETs that were designed
for TV tuner service and are therefore inexpensive
enough for Amateur dip-meter service. The 3N128 is
a favorite in Amateur designs, and has been incorpo-
rated into at least one dip-meter design (see fig. 5).5
Since there is no gate-source diode in a MOSFET,
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L fig. 4. Dip meter using silicon junction FET.

rectification of the rf is accomplished by adding a
diode. It is even feasible to use one of the dual-gate
MOSFETs, using the No. 2 gate as an oscillation level
control (see fig. 6).6

Note that in figs. 1 through 6 some of the
oscillators use the Colpitts configuration and some
use the Hartley circuit. Either form of oscillator will
work, or any other form will do, as demonstrated in
fig. 3. The Colpitts circuit has the advantage over the
Hartley that only two leads must be provided for the
plug-in coils.

It is possible to build a dip meter without plug-in
coils. This has the advantage that the accessory coils
don’t get misplaced. One author has written at least
two articles on bandswitching dip meters.7.8 In refer-
ence 8, Fred Brown adds two worthwhile innova-
tions to dip-meter technology: 1) a broadband 50-
ohm output for driving a frequency counter, and 2} a
square-wave modulation system which amplitude
modulates at 1 kHz without fm.

With frequency counters now available for less
than $200.00 that cover the range 0 to 1000 MHz, the
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time is perhaps right to dispense with the calibration
dial on the modern dip meter. Once this step has
been taken, it is only a logical, short jump to replace
the tuning capacitor with varicaps and use a remote
dc pot to tune the dip oscillator, since no calibration
scales are now needed. If the counter is not desired,
the dc pot can be calibrated just as well as could the
traditional tuning capacitor dial.

One tempting way to combine voltage-tuning the
dip meter and using a frequency counter as a readout
would be a microcomputer-controlled dipper. The
oscillator varicap input would be a ramp (sawtooth)
generated by the microprocessor; the detected dc
output of the oscillator would be A to D converted
and fed to the microprocessor. The program would
sense a point of minimum detection voltage (where
the dc slope changes from negative-going to posi-
tive-going) and remember the frequency counter dig-
ital reading at that point. This system could then
simply be placed near the resonant circuit to be
measured and the frequency would be read out digi-
tally. The details of osciilator design, programming,
integration with a frequency-counter, and provision
for multiple dips could be a big development job; but
it's certainly a system that seems feasible.

a simple dip meter

As a simple example of how one might build up a
voltage-tuned, counter read-out dip meter, the cir-
cuit of fig. 7 is shown. It was built to accept plug-in
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coils with banana-pins with 3/4 inch spacing; the
coils were borrowed for this breadboard circuit from
an old tube-type grid-dip meter.

As shown, the circuit operates over the 2-32 MHz
range with each coil covering about an octave of fre-
quency. It would probably be worthwhile to have coil
units made up with three terminals, so that varicaps
are changed with the plug-in coil, to allow for lower
minimum capacitance at the higher frequencies, a
2N5197 or other similar VHF FET might also improve
things above 32 MHz.

Look at the circuit of fig. 7. The 1-kHz square-
wave oscillator has been redesigned around a CMOS
IC, and the meter's dc amplifier redesigned around
an LM301A op amp IC.
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The first contact on the air. The first
DX contact. The first QSL card.
Every Radio Amateur remembers
these outstanding events long after
other early memories of ham radio are
blurred. Sometimes one particuiar
event stands out in the memory, sig-
naling a turn of fortune, a change in
the pattern of life — or even a turn in
history.

For thousands of Amateurs, the
following story is typical of what
might have happened some years ago
on a date “‘that will live in infamy.”

the greatest DXer

in the world

The streetcar gave a long wheeze,
as if it were dying, and slowly ground
to a halt at the corner. The accordian
door creaked open and | jumped out,
to be greeted by a swirl of dust and
dead leaves stirred up by the ancient
vehicle. With a clang of the beli it
slowly resumed its journey down the
cobblestone street.

Dodging a new Pierce-Arrow, |
reached the curb and headed down a
sidestreet. | could see Pendergast’s
house ahead and noted that he'd put
up a brand-new Zepp antenna. It ran
from the high chimney over to a tree
in the back yard. The new copper
wires gleamed in the winter sun.

I hadn’t seen my friend for over a
year. We had both been away at col-
lege, and this was the first time we
both found ourselves home together.
I knew from the few quick notes I'd
received from him that he was work-
ing on a new DX-type transmitter.
Now, he’'d gotten home a few days
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ahead of me and possibly was already
on the air.

| hastened my steps and trotted up
the gravel walk. It was only a few
steps to the wooden porch, which
loaked cold and empty. The summer
lawn swing and folding chairs had
long ago been put away for the win-
ter and the storm windows were al-
ready up, even though the weather
had been unusually warm for early
winter.

Through the glass door | saw Pen-
dergast’s sister. She was sitting on
the davenport, listening to a sym-
phony on the radio. She was wearing
an angora sweater, plaid skirt, bobby
sox, and white loafers. | thought to
myself, “’Little sister is growing up.”’

"“Hi, Miriam, tong time no see,” |
said as she answered the door.

Miriam was going to be a knockout
in a few years, | mentally noted. It
would be fun to date the sister of a
fellow Radio Amateur.

After a few pleasantries, Miriam
motioned for me to go upstairs to the
radio room, and she returned to the
symphony, curling up once again on
the davenport.

““Come on up,” yelled Pendergast
from the rear bedroom. | bounded up
the stairs, two at a time, and saw my
friend. He looked quite a bit older and
had grown a mustache. He had on a
white sweater with a big letter C on it.
He looked very collegiate.

"Good to see you,”” said Pender-
gast, shaking my hand warmly.
““Come into the shack and bring me
up to date . . . and, incidentally, look
at my new DX rock crusher.”’

I followed Pendergast into what
had once been his bedroom. How
things had changed! Gone was the
push-pull 210 TNT oscillator on 40
meters. Gone was the National
SW-3. Down from the wall were all of
Pendergast’s cherished QSL cards
from the stations he had worked
while he was in high school. The wall
was blank now.

Replacing all of the old gear was a
brand-new National HRO receiver on
the operating table and a new, gleam-
ing transmitter sitting to one side on a
small table. And there was a chromi-
um-plated bug key on the table next
to the receiver.

““You look older,”’ said Pendergast,
giving me a penetrating glance.

I feel older,”” | replied. ““That
damned course in Descriptive Geom-
etry last semester nearly finished me
off. IpulledaDinit.”

“l don't know why we have to
study that stuff for an Electrical Engi-
neering degree,”” Pendergast said.
“Anyway, I'm running a good B-plus
average so | can’t complain.”

Pendergast sat down in his oper-
ating chair and sighed.

"Is the transmitter ready to play?’ |
asked.

Pendergast smiled. ““Yep,’’ he said.
“And 20 meters seems to be pretty
good. | heard Guam this morning.
Boy, could | use a KB6!"

"You have plenty of room on the
wall for DX QSLs,” | noted. “Now,
suppose you tell me about this trans-
mitter. It looks beautifui.”’

“Doesn’t it?"' said Pendergast.
“I've worked on it night and day for



two weeks to get it going in time for
this vacation. Here's the circuit.”
(See fig. 1.) He handed me a large,
white sheet with a carefully drawn
schematic on it.

““Watch my lips as | explain every-
thing and you’ll understand all,” he
joked.

My friend flipped a switch and the
filaments of the transmitting tubes lit

up.

"“0.K. Now, over here is a 6F6
metal-tube crystal oscillator on
7199.75 kilocycles. | am using a vari-
able crystal so | can QSY from 14,390
to about 14,405 kilocycles.”’

“’Plenty of DX to work outside the
band edge,” | remarked.

“No, no!” said Pendergast. 'l have
the band edge marked on the knob of
the crystal with ink. No problem,
there. Anyway, after the oscillator

stage | have an 807 doubler to 20
meters.”

““"Were you able to tame the 8077
it's a tricky tube,”’ | remarked doubt-
fully.

“’No problem. My double-E lab in-
structor is @ ham and he told me to
place a parasitic choke in the plate
lead. It's a new idea and it really
works.”

| examined the tiny choke hanging

-
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fig. 1. The 1941-model 20-meter DX transmitter. This transmitter delivers over 100 watts CW crystal controlled, on 20
meters. Representative component values are marked on the schematic. Pendergast built his transmitter in two sec-
tions. The 6F6 oscillator and 807 doubler were built on a small aluminum chassis. A variable crystal was used for quick
frequency change. This was accomplished by a special crystal holder that had a variable air gap between the crystal
blank and one holder plate. Adjusting the top plate changed crystal frequency. The 807 was keyed in the bias circuit.
Cutoff bias was applied to the 807 and was removed when the key was closed. Pendergast soon found that a more com-
plex keying system that reduced screen voltage under key-up conditions was required — otherwise a small back wave
was heard in the keying intervals between characters.

The exciter was link coupled to the final amplifier stage, which was built on a separate aluminum chassis. Coaxial
cable was generally unavailable in the 1940s, so Pendergast used twisted lamp cord for his link line. The 838 zero-bias tri-
ode was a forerunner of today’s modern "‘grounded grid’’ tubes, such as the 3-500Z and the 8877. In this circuit, it was
grid driven and plate neutralized. The split-stator tank circuit was coupled to a simple series-tuned circuit in the open-
wire feeders to the end-fed Zepp antenna mounted high atop Pendergast’s roof.

Want to build an old-time DX transmitter? This circuit will work today for you!

19 MCS

E LINK TOFINAL

;E

+ 700V

RFC

100

LINK
TO ZEPP
FEEDERS

TOOI

+1000

August 1981 31



from the plate cap of the 807.

“Maybe the reason the 807 has
such a bad reputation is that it goes
into a parasitic oscillation,”” |
guessed.

Pendergast ignored my remark and
hurried on. I have link coupled the
807 to the final amplifier, which is an
838 tube, one of those new zero-bias
triodes. A really great tube. No bias
required at all. So | key the 807 and
the 838 goes along for the ride.”

“Look at it!’’ said Pendergast with
pride. “‘The 838 has 100 watts of plate
dissipation. | run it at 1000 voits and
nearly 200 mils plate current. Just
about 200 watts input. And with the
link coupling to the 807 | get plenty of
grid drive.”’

““How is it to neutralize?”’ | asked.

“No problem. | just apply excita-
tion with plate voltage off and watch
the grid meter as | increase neutraliz-
ing capacity. When | can turn the
plate tank condenser all the way
around without a kick in the grid cur-
rent, it is completely neutralized.”’

“Very good,” | admitted. “I see
you are using a split-stator tank cir-
cuit.”

"“Yep,"' said Pendergast. '‘And
now | think it's about time to fire up
and work some DX before the band
goes dead for the evening.”’

Pendergast turned on the receiver
and soon | could hear the crystal note
of the oscillator’'s harmonic on 20
meters. He closed the side contact on
the bug and quickly tuned the 807 to
resonance. The note in the receiver
grew intolerably loud. Pendergast
flicked the rf gain control and my ears
returned to normal.

I noticed my friend tuned his trans-
mitter like a pro. Now, he quickly
neutralized the final and adjusted the
variable link coupling. Then he
reached down and threw another
switch. With a grow! the power sup-
ply came to life, the 866s casting a
blue tint across the lower portion of
the panel. Pendergast retuned a bit,
fussed with the antenna coupling and
then said, proudly, ““We're on the air.
How about a little DX now?””

“Suits me fine,” | replied. “What

’
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do you hear?”’

Pendergast gestured to a second
pair of headphones. “‘Let’s tune the
band,’’ he said.

| donned the extra phones and lis-
tened. It had been almost a year since
| had been on the air, and | was sure
my CW was rusty. Pendergast tuned
through a bunch of W3s and W6s as
he approached the edge of the band.

“Listen!”’ Pendergast whispered to
me. | closed my eyes to concentrate
better.

“CQ...CQ...CQ..." Whowas
it? | opened my eyes and looked at
my friend. ““Certainly sounds DX-y," |
said. ‘Listen to that fade on him."”

The station faded into the noise
and then started to come up again. |t
was a chirpy note, with a bit of an
echo on it. Finally after an intermina-
ble wait, it signed:

“CQ de KF6ROV . . . KF6ROV . . .
KF6ROV"”

Pendergast grabbed a late copy of
QST and rapidly flipped the pages un-
til he came to the DX column.

“KF6 . . . KF6,”” he muttered to
himself. “Who is that? Almost in-
stantly he answered his own ques-
tion.

"“KF6 . . . that's Baker Island' Baker
Island in the Pacific!”’

“What a long CQ,” | muttered.
"By the time he signs, every ham in
the world will be here.”

““CQ de KF6ROV . . . KF6ROV . ..
KFE6ROV ... K"

’Go get him, buddy-boy,”’ | yelled.

Pendergast fired up the rig and
reached for his key.

Out of the corner of my ear | heard
a commotion downstairs. Miriam was
calling something to us. There were
excited voices talking back and forth.
Hurried voices on the radio.

| looked at Pendergast. He was
calling the KF6 now with his left hand
and writing in the log with his right.
Now, he was standing by. The ear-
phones came to life.

We listened to the background
noise for a second. Pendergast
frowned as he heard his sister calling
loudly to him as she ran up the stairs.
Suddenly, there was the KF8. Calling

Pendergast.

My friend let out a whoop and
started to write in the log as Miriam
burst into the room. Her face was
white and she shook Pendergast by
the shoulder as he wrote. | glanced in
the log. Pendergast had just written:
December 7, 1947.

The Japanese attack came just
about sunrise, Hawaiian time, or
about 1 o’clock EST. One of the first
radio announcements was made by
breaking into the New York Philhar-
monic Orchestra broadcast to an-
nounce the news flash.

Amateur Radio operation contin-
ued for a day or so. Many ham con-
tacts were made with Hawaii, and
confused reports of the raid filtered
back via Amateur Radio and were
picked up in the newspapers. On
Monday, the FCC met in a special ses-
sion and issued the following:

Order No. 87

At a session of the Federal
Communications Commission
held at its offices in Washington,
D.C.., on the 8th day of December,
1941;

Whereas a state of war exists
between the United States and
the Imperial Japanese Govern-
ment, and the withdrawal from
private use of all Amateur fre-
quencies is required for the pur-
pose of the National Defense;

IT IS ORDERED, that except as
may hereafter be specifically
authorized by the Commission,
no person shall engage in any
Amateur Radio operation in the
Continental United States, its ter-
ritories and possessions, and that
all frequencies heretofore allo-
cated to Amateur Radio stations
under Part 12 of the Rules and
regulations, BE, AND THEY ARE
HEREBY, WITHDRAWN from use
by any person except as may
hereafter be authorized by the
Commission.

By order of the Commission:
T.J. Slowie, Secretary
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how important is
low SWR?

This controversy
is put to rest
once and for all

What, exactly, isthe meaning of SWR? What signifi-
cance does SWR have in Amateur Radio applica-
tions? Is a low SWR important?

This subject has always been a popular topic for
discussion, and one ham may tell you something
completely different from another. This article is writ-
ten to tell you the facts about SWR. Then, you
should be able to determine whether or not you
should try to improve the SWR of your antenna
system, or perhaps change to a better feed line.
{Chances are quite good that you won't have to do
anything at all to your present system!)

definition of SWR

When asked exactly what SWR is, many people
will answer with something like, “Well, SWR is what
you get a reading of when you hook up an SWR
meter to your feed line.” Then, although they have
just admitted they don’t know what SWR is, they'l|
probably add, ““If it’s more than 1.5:1, it’s bad.”

SWR is the relationship, or ratio, between the max-
imum and minimum currents and voltages along a
transmission line; hence its name: standing-wave
ratio. ldeally, the current and voltage are constant all
along a transmission line. This ideal condition occurs
when, and only when, the load (antenna) and the line
have equal/ impedances. However, this ideal situation
is seldom the case in this imperfect world of ours.

More often than not, the load and line have impe-
dances that are different — sometimes by quite a lot.

When the load and the line have different impe-
dances, the current and voltage distribution along
the line is not uniform. In some places the voltage
will be high, and in other places it will be low; the
same is true of the current. The VSWR (voltage
standing-wave ratio) is the ratio of the highest volt-
age on the line to the lowest voitage on the line.
When talking about SWR, it is generally understood
that we are talking about VSWR, aithough the cur-
rent standing-wave ratio is theoretically the same.

The SWR is also the relationship between the
antenna, or load, impedance, Z;, and the character-
istic impedance of the line, Z,. Mathematically it
gets rather complicated, but if the load is resistive,
SWR is the ratio Z;/Zg or Zg/Z; (whichever is
greater than 1).

Often, you’'ll see SWR given as a ratio, such as 3:1.
However, since 3:1 simply means 3/1, mathematical-
ly we might just as well do away with the **1’* and say
that the SWR is 3. (Any number divided by 1 is just
the number, right?}

reflected power

Nowhere is the SWR misconception more wide-
spread than with respect to “reflected power.”1 To
understand what this really is, we must first know
what power is. Power is defined as the rate at which
energy is expended. Direction has nothing to do with
power. Power is just dissipated someplace or places.
In an antenna system, most of the power is dissipat-

By Stan Gibilisco, W1GV/4, 6630 SW 72
Court, Miami, Florida 33143
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ed, one hopes, as radiation. Some power is dissipat-
ed as heat in the transmitter final-amplifier tank coil,
some is dissipated in the feed line, and some is dissi-
pated in objects surrounding the antenna.

Reflected power is, literally, what a directional
wattmeter reads when put in the reflected power
mode! Reflected power is not a force (expended
energy) moving toward your rig from your antenna.

Even though reflected power is somewhat ficti-
tious, being caused as a wattmeter reading only
because of certain phase relationships and ratios
between feed-line currents and voltages,’ it is very
useful in certain antenna calculations. That is, /it is
properly interpreted.

forward power

If reflected power is a fictitious invention because
power has no direction, the same is true of “forward
power.” The reading on a directional wattmeter in
the forward-power mode is the sum of the actual
transmitter output power and the “‘reflected power.”

If you have ever used a directional wattmeter and
observed that your transmitter was putting out 170
watts for a dc plate input of 200 watts, did you con-
clude that your rig was 85 percent efficient? If you
did, you were probably wrong. (You know, of
course, that 85-percent efficiency is virtually unheard
of, even with class-C amplifiers.) Most likely, your
SWR was high, causing an inflated ‘‘forward-power"’
reading. The actual output of the transmitter is the
difference between the ““forward power’’ and the
“reflected power.”’ (Think about it!}*

The relationship between the forward and reflect-
ed readings on a directional wattmeter is a function
of the SWR. Fig. 1illustrates this function.

problems a high SWR may cause

A high SWR can, and sometimes does, cause cer-
tain problems. These problems include damage to
the feed line, damage to transmitter components,
reduced transmitter power output, and increased
harmonic output. Let’s discuss these one at a time.

The transmission line. Coaxial feed line in particu-
lar, and also certain other types such as TV ribbon
line, can withstand only so much current and volt-
age. If the current becomes too high, the conductors
will get so hot that they melt the dielectric material. If
the voltage gets too high, arcing may occur between
the conductors, again damaging the dielectric. This
kind of problem rarely happens with power input
levels of under 200 watts; but if you plan on using a
kilowatt, you had better consider this possibility. For

*The power from the transmitter into the line is the sum of al the power
lost in and from the line and in any additional matching or other devices
inserted into the line and b) the power delivered to the antenna {from refer-
ence 1). '
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fig. 1. Relationship between SWR and the percentage of
“forward power’ that is “reflected.”

a given power level, the higher the SWR, the higher
the observed current and voltage will be. If you're
using RG-58/U or TV-type twin lead, don’t use a
power input over 200 watts. If you're using RG-8U
with a kilowatt, beware if the SWR is more than 5.
Depending on the exact length of the transmission
line, you might have a current or voltage maximum at
your transmitter. Excessive current can cause the
transmitter tank coil to overheat and become dam-
aged. Excessive voltage can cause arcing in the out-
put loading capacitor. Usually this problem occurs
only with transmitters that have wide-range pi net-
works with components that aren’t sufficiently rug-
ged. It's also quite rare for SWR values of less than
about 4, but it can still happen.
Components. Solid-state transmitters are often
designed to work into a 50-ohm nonreactive load and
have no matching circuits to compensate for other
loads. With some of these rigs, there is an ‘‘SWR pro-

LOSS (dB)
w
4
1

0 Attt ——t——t—
L3 5 7 9 1 I3 U5 17 49

SWR
fig. 2. Determining the matched-line loss for old trans-
mission line. Short circuit the far end of the line and
measure the SWR at the input. The graph shows the
relationship between SWR and matched-line loss.




table 1. Loss per foot, under perfectly matched conditions (SWR = 1), of
various types of transmission lines commonly used by Amateurs. Accuracy
is to two significant digits. (I foot = 3.05 meters.}

loss per foot, (dB)
characteristic

cable impedance frequency {MHz)

type {ohms} 3.5 7 14 21 28
RG-58/U* 52 0.0070 0.0100 0.0150 0.0190 0.0230
RG-59/U* 75 0.0065 0.0090 0.0130 0.0160 0.0180
RG-62/U* 93 0.0050 0.0072 0.0100 0.0130  0.0150
RG-11/U* 75 0.0038 0.0055  0.0080 0.0100 0.0120
RG-8/U* 52 0.0031 0.0045  0.0065 0.0081 0.0095
TV ribbon
lead 300 0.0020 0.0030 0.0042 0.00564 0.0061

*Values are nominal since there are no set standards for commercial coax.

tection” circuit built in, but with many solid-state
final amplifiers, damage can occur with an antenna
system that presents a high SWR. If you have a solid-
state rig, check your instruction manual to see if the
final is ""SWR protected.” If it is not, check to see
how high the SWR can be without risking damage to
the output transistor(s), and be sure the SWR /s not
above this limit!

Output. Most commercially manufactured rigs will
function all right if the SWR is less than 2 or 3. Some,
with no output loading network, may tolerate an
SWR of only 1.5 before power output is degraded.
Certain of the older-vintage radios will compensate
for SWR levels up to 5 or even 10. The radio’s instruc-
tion manual should tell you how high the SWR can
get before power output is degraded. If the SWR is
beyond this limit, the final amplifier will not operate
at full efficiency because the impedance mismatch
will be too severe. If your loading control must be set
to one extreme or the other to get a semblance of
proper final-amplifier tuning, the SWR is too high for
the circuit.

Harmonics. If the loading capacitor must be set all
the way to maximum and you still can’t get the trans-
mitter to tune to the required power input level,
you’re being forced to under-load the transmitter.
This can cause increased harmonic output, because
under-loading causes nonlinearity in the final
amplifier.

Of these problems, three can be eliminated by us-
ing a transmatch at the transmitter output. A “‘per-
fect” impedance match will then be presented to the
transmitter. The transmatch will normalize the cur-
rents and voltages in the transmitter tank circuit,
thus maximizing energy transfer and preventing
under loading. The possibility of feed-line damage
still remains, however, (as explained previously)
unless the transmatch is placed at the point where
the line feeds the antenna. This is generally not very
convenient.

problems a high SWR
doesn’t cause

A high SWR, by itself, will not make a feed line
radiate, and will not make an antenna less efficient.
A perfectly matched feed line may radiate, and may
be terminated by a grossly inefficient antenna (for
example, a dummy load!). These problems are not
related to SWR. If the transmitter can be properly
loaded, a high SWR will not cause radio-frequency
interference (RFI) that would not otherwise occur.

Surprisingly enough, at high frequency, a high
SWR will generally not cause very much loss of sig-
nal. With several hundred feet of RG-58/U at 28 MHz
and an SWR of, say 20, there will admittedly be a lot
of loss because of the SWR. But this is an extreme
case. In ordinary applications, the SWR can be sur-
prisingly high before serious signal loss occurs.*

We will now investigate this phenomenon quanti-
tatively. With the following information, you will be
able to: ’

1. Determine how much signal loss your SWR is
causing.

2. Find out whether or not it is significant.

3. Tell whether changing the feed line type, such as
from RG-58/U to RG-8/U, is worth it, and perhaps

4. Save a lot of time, energy, money, and grief.

matched-line loss

Table 1 shows the loss in dB per foot for the most
common types of transmission lines used by Ama-
teurs. The numbers in table 1 are based on perfectly
matched systems; thus the antenna must have a
pure resistance of 52 ohms for RG-8/U and RG-
58/U, 75 ohms for RG-69/U, and 300 ohms for TV
ribbon, for these data to be correct. However, the

*Consider the end-fed Zepp antenna of 50 years ago. These antennas were
efficient even with an SWR of 10 or more. Editor
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6 are accurate to about +0.5.

10 1.2 14 16 18

0 10 12 14 16 18

02 10 12 14 16 19
64 10 t2 14 17 19
06 10 12 15 17 20
08 10 12 15 17 20
T 10 10 12 15 18 21
v 12 1.0 13 15 19 22
£ 14 10 13 t6 198 23
® 17 10 13 16 20 25
E 20 10 13 17 21 28
825 10 14 18 24 32
é 30 10 14 19 27 37
= 35 10 14 21 31 46
40 10 15 23 37 6.0
45 10 16 26 47 79
50 1.0 18 30 60 x
55 1.0 20 34 85 x

table 2. Actual SWR as a function of matched-line loss (vertical) and the apparent
SWR (horizontall. SWR values greater than 10 are indicated by x. SWR values above

apparent SWR (at transmitter)

2,0

20
21
2.1
22
23
24
26
2.8
3.0
33
40
4.9
6.9
10.0
X
X
X

25 30 40 50 60 7.0
25 30 40 50 6.0 7.0
26 31 42 55 6.8 8.0
27 34 47 63 8.0 95
29 37 52 76 100 X
31 40 60 90 X X
33 43 7.0 X X X
36 48 83 X X X
40 55 99 X X X
43 65 X X X X
53 84 X X X X
8.0 X X X X X
9.8 X X X X X
X X X X X X
X X X X X X
X X X X X X
X x X X X X
X X X X X X

information in table 1is essential for determining the
SWR loss in your system — so get it down.

For example, suppose you are using 60 feet of RG-
58/U at 7 MHz. The loss is 0.01 dB per foot, so the
total loss under perfectly matched conditions is 0.01
x 60 or 0.60dB.

If your SWR happens to be 1, then you already
know what the feed line loss is. You thus have no use
for tables 2 and 3. But if the SWR is not 1, there will

be additional loss in the line. This additional loss is
sometimes called ““SWR loss.”’

Incidentally, the data in table 1 are for brand-new
cable. Coaxial cable gets lossier with age. Some
types are better in this regard than others. Generally
the foam dielectric type deteriorates faster than the
solid dielectric type. There is a way to check old
transmission line to find out what the loss really is.
Short-circuit the far end of the line and place an SWR

1.0 15 20 25 30
0 0 0 0 0 0
0.2 0 0 01 01 0.1
0.4 0 0 01 02 02
0.6 0 0 01 02 03
& 08 0 0 02 03 04
1.0 0 0 02 03 05
T 1.2 0 0 02 04 06
5 14 0 0 03 04 06
T 17 0 0 03 05 07
E20 o0 01 03 05 08
8 25 0 01 03 06 09
2 3.0 0 01 04 06
= 358 0 01 04 07
4.0 0 01 04 07
45 0 01 04 07
5.0 0 01 04 08
55 0 01 05 08

table 3. Additional loss caused by standing waves. Find the line loss when perfect-
ly matched in the vertical column; read across for the actual SWR. Find the figures
that are closest to yours if yours are not exactly represented. Conditions above
and to the left of the heavy line indicate an SWR loss of less than 1dB.

actual SWR (at antenna)

4.0

0
0.2
0.4
0.5
0.7
0.8
1.0
1.1
1.3
13

15

50 60 7.0 80 90 10.0
0 0 0 0 0 0
03 04 05 06 06 0.7
05 07 08 . . .
07 09 |11 13 15 1.7

09 | t2 15 17 18 21
12 14 1.7 19 22 25
1.3 17 19 22 25 28
1.6 18 21 24 27 3.0
1.7 20 23 26 30 3.3
18 21 25 28 32 36
19 23 28 31 35 37
20 25 29 32 37 40
21 26 3.1 34 38 41
22 27 32 35 39 4.2
23 28 32 36 40 43
23 29 33 37 41 4.4
24 29 33 38 42 45
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meter at the transmitter output. Measure the SWR
with a small amount of power. Fig. 2 shows the rela-
tionship between SWR and perfectly matched line
loss for this method.

The concept of reflected power is useful for
obtaining the data for fig. 2. With a short circuit at
the antenna end of the line, we may assume that 100
percent of the power is reflected, since a short circuit
cannot dissipate power. Then, based on the SWR
versus reflected power function, we can figure out
what proportion of the power ‘‘came back’’ to the
SWR meter to be registered as reflected power. The
remainder was dissipated as heat in the line.

actual and apparent SWR

Most hams measure their SWR in the station at the
transmitter output. However, measuring it at this
point does not give an accurate reading. The actual/
SWR, the quality of the match between the antenna
and the feed line, must be measured at the antenna if
an SWR indicator is to give accurate results. The
reading you get in the station is the apparent SWR,
and is always less than the actual SWR. Sometimes
the difference is considerable.

To accurately determine the SWR loss in your feed
line, you need to know the actual SWR. This can be
found out, of course, by climbing your tower or rent-
ing a ‘‘cherry picker’’ and physically placing an SWR
indicator at the proper point. But there is an easier
way.

If you know the line loss under perfectly matched
conditions (from table 1 or fig. 2), table 2 will give
you the actual SWR as a function of the apparent
SWR.

Once you know the actual SWR as well as the line
loss under perfectly matched conditions, you are
ready to find the SWR /oss — the extra feed line loss
caused by standing waves on the line.

is it significant?

Use table 3 to determine the SWR loss in your feed
line. Does the result surprise you? How do you know
whether or not it is significant?

In general, if the SWR loss is less than 1 dB, you
are wasting your time by striving for a perfect match.
A change in signal strength of 1 dB is recognized as
the smallest detectable change; therefore, in prac-
tice, anything less is nothing. A gain of less than 1 dB
will not be detected by the other station under any
conditions. In table 3, the heavy black line differenti-
ates between significant SWR losses (lower right)
and those that are not significant (upper left).

Just because you have an SWR loss of less than 1
dB does not mean that you have a good antenna. it
simply means there is no point in trying to get a bet-

ter match with the existing feed line. A 2000-foot (1
foot = 0.305 meter) run of RG-58/U at 21 MHz will
be very lossy even if the SWR is 1. A 3-foot loaded
vertical without radials at 3.5 MHz will have a lot of
inductor and ground losses, even if it displays an
SWR of 1. A small SWR loss does not make up for a
poor antenna or feed line system.

The data here can be used to determine whether or
not it is a good idea to change your feed line. Sup-
pose, for example, that you are using 300 feet of RG-
59/U with an antenna having a pure resistive impe-
dance of 75 ohms, so the SWR is 1. At 21 MHz there
will be 4.8-dB loss in the line {table 1), although
none of it is attributable to the SWR. Would it be
worthwhile to change to RG-8/U, which has a 52-
ohm characteristic impedance?

Using table 1, note that 300 feet of RG-8/U has
2.4 dB loss at 21 MHz. The SWR using this cable will
be 1.5 (75/52), so there will be some SWR loss. How
much? Table 3 tells us it will be only 0.1 dB, giving
an overall feed-line loss of 2.5 dB. This is an improve-
ment of 2.3 dB over the perfectly matched run of RG-
59/U! A change of 2.3 dB is fairly significant. If
money is no object, this change would be worth-
while.

The above is a rather unusual example, but in addi-
tion to showing you how to use these data, it illus-
trates another point as well: feed line loss is not a
simple direct function of SWR.

conclusion

For all practical purposes, an actual SWR of 2.5 or
better is just as good as a perfect match, as far as
loss is concerned. This is apparent from examining
table 3. So next time you try out a new antenna,
don’t throw your hands up in dismay and declare that
it is no good just because your SWR meter reads 1.7!

The data presented here are primarily intended for
the DXer or contester, since optimum antenna per-
formance is especially important for them. Actually,
a good antenna is important in any ham station. Of
course we should try to optimize antenna systems.
But there is a point of diminishing returns. The fear
of an SWR that’s not perfect or near perfect can take
the fun out of hamming — not because there is any-
thing actually wrong, but because you think there is.
Now you know the real story. if your SWR loss is less
than 1 dB and you're using the best grade of feed line
you can, you have no more excuse not to get on the
air and start operating!

reference

1. For a detailed discussion of reflected power, see: Hubert Woods, ‘'Power
in Reflected Waves,”’ ham radio, October, 1971, page 49. Also see *'Com-
ments,”” ham radio, December, 1972, page 76.
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Amateur Radio

equipment survey:
synthesized 2-meter hand-helds

High-frequency rigs have received all of the atten-
tion in the ham radio equipment surveys thus far, and
so the editors have decided that it's about time to let
VHFers have a voice. This month, ham radio is
surveying its readers’ opinions of five of the most
popular 2-meter hand-helds. The five are the Santec
HT-1200, Tempo S-1 and S-5, ICOM IC-2A and 2AT,
Yaesu FT-407, and Kenwood TR-2400.

All of these radios are frequency-synthesized, and
ali of them have now been around long enough for
Amateurs to have had a chance to put them through
their paces and come up with a fair appraisal. Two-
meter portables have become enormously popular in
recent years, thanks mostly to the technological
innovations that have made possible PLL synthesiz-
ers, multi-channel memories, and — just as impor-
tant — reasonable prices. Attend any ham conven-
tion and you’'ll see just how well-liked these hand-
helds really are: they're everywhere.

The information that we're requesting is designed
to help us get the clearest picture possible of what
the owners of these radios think about them — what
kind of problems they've had, what they think the
best features are and what the worst. If you own or
have owned one of these radios, please take the time
to fill out the questionnaire. Only that way will other

38 August 1981

Amateurs be able to take advantage of your experi-
ences.

The resulits of this survey will be published as soon
as all of the results have been received and tabulated.
It is not mandatory that you give your name and call,
although we like to know who has replied. By check-
ing the box marked Yes underneath your signature,
you will be giving ham radio permission to quote
from your comments and use your callsign. If you
choose to check No, your wishes will be respected
and your callsign will not be used. Those who do not
wish to remove pages from their magazine are urged
to photocopy the questionnaire, or send a stamped,
self-addressed envelope to ham radio, Greenville,
New Hampshire 03048; we will send you a copy.

Please mail in your completed form, one for each
radio you want to report on, no later than September
30. Questionnaires received after that date may not
be used. The readers of ham radio have always, in
past surveys, been eager to let other hams in on their
experiences with Amateur equipment — to let a
fellow ham in on a good deal or warn him away from
a bad one. Here is another chance to lend a hand to a
fellow Amateur.

ham radio



Owner’s Report on 2-Meter Synthesized Hand-helds

(Please report only from your own experience. Type or print clearly. If you own more than one of these hand-helds,

1.

please use a separate report form for each.)

Make and Model (please circle the exact unit you are reporting on).

SANTEC HT-1200 TEMPO S-1 ICOM IC-2AT YAESU FT-207 KENWOOD TR-2400
S-5 IC-2A
2. What year did you buy it? New? Used?
3. Wheredidyoubuyit? Dealer_____ MailOrder__________individual_______ Flea Market
800 Number Other
4. Would you buy from the same source again?
5. Amount of use: Daily Often Occasional Seldom
6.Isthisyourprimary_______orbackup________ 2-meter fmrig?
7. What is the rig’s best feature?
8. Worst feature?
9. Have you had any problems? Explain
10. Have you had the rig serviced?________ Where? Manufacturer Dealer Other
11. Was the service satisfactory? Yes No
12. What accessories have you purchased for this rig?
13. Have you been able to abtain all the accessories and parts you need?
14. Have you been satisfied with these accessories? Yes, No
15. If not, why?
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16. Additional features you would like to see built into a rig of this type

17. Give the equipment a score from 1 to 10 (with 1 being poorest, 4 to 6 average, and 10 perfect).

Ease of operation

Reliability

Durability
(in continuous use)

Instruction Book

Factory/Dealer Service

Quality of Workmanship

Performance

Maintenance

Parts Availability

Accessories
(ease of connection)

Price

Flexibility

18. Would you buy this same rig again?

19. What rig would you like to see reported on in the future?

20. How long have you beenlicensed?_____ YourAge________License Class

21. {Optional: fill in the following only if you wish.}

Submitted by: Name Call
Address
City State Zip
(Signature)

(Your signature authorizes ham radio to quote portions of
your comments in our report.) May we use your name and/or
call?

Yes No

Completed survey forms must be returned no later than September 30, 1981, to be included in our report.

Mail To: Ham Radio Owner’s Report on 2-Meter Hand-helds, Greenville, NH 03048
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HAM RADIO’S SUMMER FUN

BRAND NEW

2ND 0P
by Jim Rafferty, N6RJ

Completely revised and updated with all of the latest
information, the brand new 2nd Op is an indispensable
operating aid for ail Radio Amateurs. The 2nd Op gives
you at the twist of a dial: prefixes in use, continent,
zone, country, beam heading, time differential, postal
rates, QSO and QSL record and the official ITU prefix
list. Every ham needs a 2nd Op. Order yours today.
©1981, 1st Edition.

$6.95

(JHR-0P

NOW
AVAILABLE

FROM BEVERAGES THRU OSCAR
— A BIBLIOGRAPHY
by Rich Rosen, K2RR

From Beverages Thru Oscar — A Bibliography is a
complete list of every article that would be of interest
to a Radio Amateur or professional that has been pub-
lished over the last 65 years. References are from CQ,
Ham Radio, 73, QST, Proceedings of both the IRE and
|EEE and Wireless Engineer, to name just a few. In
fact, over 292 Magazines have been listed in this book
with 92 ditferent subject areas referenced. If you can’t
find it in this wonderfully complete bibliography,
chances are, it was never published. Never before has
a book like this been put together. Don’t wait another
minute to get this invaluable reference tool. It costs
just $29.95 but is worth much. much more. ©1979.

(JPR-BO Softhound $29.95

U.S. & FOREIGN 1981

RADIO AMATEUR CALLBOOKS

This is the operating tool for today's Radio Amateur.
The 1981 Callbook is crammed full of the latest
addresses, QSL information and other vital data. The

Callbook is an invaluable aid in your quest for WAZ,
WAS or DXCC. Order yours today. ©1980.

{JCB-US Softbound $17.95
(JC8-F Softbound $16.95

BRAND NEW

WORLD PRESS SERVICES,
FREQUENCIES
by Thomas Harrington

In today’s fast moving world, staying up-to-date can
be a very difficult undertaking. Tuning in to the differ-
ent world wide press services is one way o keep
abreast of all the latest developments. There are hun-
dreds of news service teletype stations operating
around the clock from all parts of the world. The
easiest way to find these stations is to have a copy of
this brand new book on your operating table. Stations
are listed by times and frequencies for easy locating
and listening. Author Harrington also gives you plenty
of helptul hints on the ins and outs of RTTY equipment
and other "‘tricks of the trade.’”” A must if you want to
stay tuned to the latest world developments, ©1981.

CJUE-PS Softbound $5.95

MODERN ELECTRONIC
CIRCUIT MANUAL
by John Markus

3600 circuits, from amplifiers to zero voitage reference
switches! Exhaustively researched and arranged for
ease of use, this comprehensive volume is an invalua-
ble aid to anyone interested in electronics. For the
ham there are filters, amplifiers, counters, clippers
and moare. Electronics hobbyists will also find this
book fult of valuable and interesting circuits that can
be used in a variety of different ways. It would seem
that the list is aimost endless. Circuits are tully refer-
enced as to where they came from, so that further
research can be done if necessary. It's big. it's heavy
and it's expensive. But it's a must if you want your
library to be complete. ©1980, 1238 pages. 8.5

pounds.
[JMH-40446 Hardbound $44.50
plus $2.50 shipping

OWNER REPAIR OF
RADIO EQUIPMENT
by Frank Glass, K6RQ

“‘The successiul repair of any device results in restor-
ing its operation at least to the level it had just before
it quit.”" With this basic concept in mind, authar Frank
Glass gives you step by step instructions on how to
repair all kinds of electronic equipment. Fourteen
chapters cover every aspect of repair procedure from
component use and failure and how to read schematic
diagrams to a most important subject, safety. This
book is required for the amateur new to servicing his
own equipment. 85 pages. ©1979

CJRQ-0R Softbound $7.95
SHORTWAVE PROPAGATION
HANDBOOK

Edited by George Jacobs, W3ASK,
and Theodore J. Cohen, N4XX

For many hams, both new and old, radio wave propa-
gation is still a mystery. Realizing this, the authors
went about the task of preparing a simplified text that
could be understood by hams, swl's and engineers
alike. Stress has been given to simplified explanations
and charts. The authors also detail a simplified method
of do-it-yourself propagation forecasting. To assist
your forecasting efforts, the book contains a complete
listing of the 12 month smoothed sunspot numbers
since 1749. Join those who know how 1o predict when
the bands will open to specific areas of the world.
©1979.

THE 10 METER FM HANDBOOK
by Bob Heil, K9EID

Here's an exciting and inexpensive new way 1o have
fun. Convert that old CB radio to 10-meter FM. 10-
meter FM is very simifar to 2-meter FM, except you
can tatk around the world with broadcast quality sig-
nals. This new book gives you Simple, precise, step-
by-step instructions on how to convert most CB radios
to 10-meter FM. The author also goes through a com-
plete description of everything else you need to know
to get on 10-meter FM: band plan, operating proce-
dure, amplifiers, antenna systems and how to put a
10-meter repeater on the air. If you want a way to
chat with the world from your car, but don't want to
put a bulky HF transceiver in the front seat, 10-meter

FM is a natural for you. ©1980.
CIJMP-FM Softbound $4.95

ARRL LICENSE MANUAL
78th Edition

Do you have your copy? Brand new, tully revised,
covers the iatest FCC exams. The new 78th Edition
should be required reading for everyone studying for
the Technician, General, Advanced or Extra class
Hicense. This “grandfather’” of all study guides has
been carefully researched and prepared to ensure that
you are capable of passing the Amateur exams if you
successfully complete the book. fvery Amateur should
have a copy as it also contains a complete set of the
latest FCC Amateur Rules and Regulations. ©1981.

Bigger than ever.
[(JAR-LG Softbound $4.00

ELECTRONIC COMMUNICATION
1981’s Best Seller
by Robert Shrader

1980 edition based on the latest exams. This popular
volume presents in a simple step-oy-step method, the
basic practical theory of radio and electronics. This
revised edition covers every FCC exam from Amateur
Radio Novice to Commercial. In wide use as a text-
book, Electronic Communication is based upon the
most up-to-date FCC sample exam questions available
To reinforce learning, every few pages there is a quiz
that tests your comprehension. A carefully planned
home study program, this book will allow you 10 pass
any of the FCC exams. ©1980, 783 pages.

CJMH-57138 Hardbound $26.95

THE RADIO AMATEUR

ANTENNA HANDBOOK
by William |. Orr, W6SAI and Stuart
Cowan, W2LX

This book contains lots of well illustrated construction
projects for vertical, long wire, and HF/VHF beam
antennas. You'll also get information not usually found
in antenna books. There is an honest judgment of an-
tenna gain figures, information on the best and worst
antenna locations and heights, a long look at the quad
vs. the yagi antenna, information on baluns and how
to use them, and new information on the popular
Sloper and Delta Loop antennas. The text is based on
proven data plus practical, on-the-air experience. The
Radio Amateur Antenna Handbook will make a valuable
and often consulted reference. 190 pages. ©1978.

JRP-AH Softbound $6.95

10%
NA AVE oRDERS
o

Please add $2.55 to cover Callbook shipping. JCcQ-PH $7.50
FROM: Catalog # Titie QTY.| Price Total
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Address
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e WECkender

dual voltage surge-protection circuit
for high-voltage power supplies

The circuit described here features dual output
voltages with current surge protection. | developed
the circuit so | could obtain, from one dc source,
2000 volts dc for my 3-500Z and 4000 volts dc for a 4-

charges, the voltage drop across resistors R1 and R2
decreases. When the voltage across the relay coils
reaches the pickup voltage of the relays, the contacts
of these relays close, shorting out resistors R1 and
R2, which applies full voitage to the primary winding
of the power-supply transformer.

When the output voltage switch, S2, is set for low
voltage (position 1), the same process applies, but
only relay RY2 operates. When switching the supply
from low to high voltage, the voltage applied to the
filter capacitor must again be increased slowly. This
action is accomplished by components CR1, C1, RS,
and relay RY3. When the power supply is switched
from low to high voltage, capacitor C1 retains a
voltage across the coil of relay RY3 for a time deter-

Except as indicated, decimal
values of capacitance are in micro-

turn-on.

(NO) farads (;F); others are in picofar-
SIA Rve ads (pF); resistances are in ohms.
£i k= 1000 M = 1,600,000
o—{[T+—o
] Ri
1 ! RY2 TY!
1o '
vac ! (NC)
t i ! POSITION
Iocri Y RY3
220 ! s2a Yy —3
VAC  O- O )
60Hz ; /J7 ITION _3
\
! RY!
¢ oo LRvs
vac ? :U .
‘ T
S8
1
F[Ez ; R2 R4
RYI RY3 528 HIGH-VOLTAGE
RECTIFIER AND
FILTER CAPACIT
(NO) (NC) L ORS

fig. 1. Schematic of the high-voltage primary
circuit. Surge protection for power-supply
components is provided during the instant of

c1 approximately 1000 uF. Adjust value
of C1 to set relay dropout time at
approximately 2.5 seconds (see text)

CR1 2.5 amp, 1000 V (HEP 170 or equivalent)
", 12 fuse according to your supply requirements
R1 25 ohms 40 watts
R2 25 ohms 40 watts
R3 25 ohms 40 watts
R4 25 ohms 40 watts
RY1, RY2 120 V ac relay, SPST, with 25-amp contacts
RY3 dc relay, DPST, with 25-amp contacts
s1 DPST, 15 A contacts; 30 A for
2 kW linear amplifier supply
s2 oPDT, 15 A contacts; 30 A for
2 kW linear amplifier supply
T high-voltage transformer with 220 Vac c.t.

primary, or two 110 Vac primary-winding
high-voitage transformers in series.
Secondary voitage for your high-voltage
requirements

TY1, TY2 6RS20SP585 thyrector

paraliei combinations
can be used, Example:
two 50-0hm 20 walts

1000A linear amplifier conveniently and at minimum
cost.

circuit description

Because of the very large secondary filter capaci-
tor {or capacitors) in a linear amplifier power supply,
it's necessary to apply voltage sfowly to this capaci-
tor to prevent tremendous current surges, which
could destroy the power supply components. See
fig. 1.

When the high-voltage power supply is first turned
on, the filter capacitor presents a short circuit. This
low impedance is reflected back through the high-
voltage power transformer, T, and short circuits the
coils of relays RY1 and RY2. The contacts of these
relays are normally open, and resistors R1 and R2
decrease the 110 volts. As the filter capacitor

By Edwin Hartz, K8VIR, 108 Hartz Drive,
Holly, Michigan 48442
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mined by C1 and the internal dc resistance of the
relay coil. (Time constant = RC.)

Since the contacts of RY3 are normally closed,
resistors R3 and R4 are short circuited when the volt-
age across C1 decreases below the dropout voltage
of the relay. This action brings the voltage of the
filter capacitor to the high output-voltage value. An
additional feature of the circuit is that, if a voltage
breakdown short circuit should occur in the linear
amplifier during operation, relay RY2 and/or RY 1 will
drop out and provide limited current surge protec-
tion.

This circuit has given excellent service. Compo-
nents for the circuit are not critical as long as each
has an adequate current and voltage rating.

bibliography

Marcetlino, F.T., W3BYM, “Inrush Current Protection for the SB-220
Linear,” (Weekender), ham radio, December, 1980, page 66.
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Questions and Answers

be used.

Entries must be by letter or post card only. No telephone requests
will be accepted. All entries will be acknowledged when received.
Those judged to be most informative to the most Amateurs will be
published. Questions must relate to Amateur Radio.

Readers are invited to send a card naming the question they feel js
most useful that appears in each issue. Each month’s winner will
receive a prize. In addition we will have a drawing of all the voters
each month, and that winner will receive a prize. We will also give a
prize for the most popular question of the year. In the case of two or
more questions on the same subjfect, the ane arriving the earliest will

radio propagation

In the “DX Forecaster” column,
mention is made of the terms solar-
flux values and geomagnetic-field dis-
turbances. | recognize these as the
same as those | hear on WWV at 18
minutes after the hour. Could you ex-
plain these and other terms (A index,
K index) and how they affect radio-
frequency propagation? — Kathleen
N. Freeman, KL7IFF

These terms were discussed by Jim
Gray, W2EUQ {now W1XU), in the
September, 1977, issue of Ham Radio
HORIZONS. We have had other in-
quiries on this subject, so it seems
worthwhile to explain these terms
again.

solar flux and geo-
magnetic A indexes

For best propagation of radio
signals on the high-frequency bands,
a relatively high solar flux and low
geomagnetic A index are desirable.
The solar flux is measured at 2800
MHz and consists of radio noise
whose magnitude has proven to be

analogous to the magnitude of the
energies that excite the E and F layers
of the ionosphere. Solar-flux magni-
tudes range from about 65 to 150 and
can be roughly equated to smoothed
sunspot numbers and Maximum
Usable Frequencies (MUF).

geomagnetic activity A index

This number tells how well the
ionosphere has performed with
respect to the reflection and absorp-
tion of radio signals, or both, particu-
larly in the polar regions. An A index
of 0-7 means excellent reflection of
signals from the ionosphere, whereas
an A index of 50 or more would indi-
cate that a major magnetic storm is
occurring, with severely disturbed, if
not disrupted, radio-propagation con-
ditions. Intermediate values indicate
the relative condition of the earth’s
electromagnetic field.

solar K index

Aiso broadcast from wwV at 18
minutes past the hour, this data is up-
dated every six hours. The K index
ranges from 0 to 9 and corresponds
to the A index of from 0 to 50 respec-

tively. Fig. 1 shows how the various
indexes relate to expected radio-
propagation conditions.

tube or solid-state finals?

Would you please outline the
primary advantages and disadvan-
tages of tubes versus solid-state final
amplifiers? — Lewis I. Hegyi, N2BPO

First, let's talk about power. Tubes
are being used in most of today’s
high-powered linears. Solid-state
technology, however, is beginning to
praduce devices that are capable of
furnishing large amounts (several
hundred watts) of rf energy. At least
three manufacturers of Amateur
equipment are now producing solid-
state linear amplifiers that are capable
of running at or near the Amateur
legal limit. But it's probable that
tubes will still be around for a while.

One of the advantages of tubes is
that they are much more forgiving of
mismatched loads. It's pretty hard to
damage a tube amplifier when trying
to make it work into a load presenting

{A INDEX)

S

20

30

GEOMAGNETIC ACTIVITY

40 OISTURBED

@ (K INDEX)

g

80 90 100 120
SOLAR FLUX

fig. 1. Relationship between geomagnetic

and solar flux indexes and their combined

effect on ionospheric propagation of radio

signals.
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a high standing-wave ratio. A transis-
tor amplifier, on the other hand, will
almost certainly be damaged under
these conditions unless it has built-in
overload protection. Also, tubes are
easier to replace than transistors,
especially in modern high-density
solid-state circuits.

An advantage of solid-state finals is
that transistors are smaller than
tubes, which allows a lot of radio to
be packaged into a small volume.

There's a difference in power-
supply requirements for the two
types of amplifiers. Solid-state ampli-
fiers require supplies that produce
large amounts of current at low volt-
age, while the opposite is true of
tube rigs. An advantage of the solid-
state amplifier in this case, of course,
is that the danger of high voltages is
eliminated.

selecting equipment

Having had no previous experience
in Amateur Radio, | find myself draw-
ing blanks when reading ads for ham
gear. What are all those switches,
dials, knobs, bells and whistles for
anyway? How do | go about selecting
ham gear when | have no idea what
everything is or does? What are my
options? — Dr. Crosby Pulliam.

Selecting ham gear pretty much
depends on your sphere of interest,
such as high-frequency communica-
tions, VHF/UHF, microwaves, or
whatever. If you decide to work the
high-frequency bands and want to
select a commercially manufactured
receiver, transmitter, or transceiver,
you can write to the manufacturer of
the radio of your choice and order an
instruction manual. The manual will
provide details of the radio’s features,
both from a theoretical and operating
standpoint.

Or you can enlist the aid of a reput-
able ham-equipment dealer. Many
have radios set up and operating,
complete with antennas. Visit a deal-
er and ask for help in selecting a
radio, then try it out (assuming you're
licensed, of course). You’ll find sales-
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people helpful and ready to answer
your questions.

An alternative is to ask a ham
friend to demonstrate his equipment.
Some of the features you'll like,
others perhaps not, depending on
how you plan to operate. The con-
trols and switches on today’s equip-
ment look mighty impressive to a
beginner, but each one considered
separately is not all that mysterious.

A good idea is to ask still another
ham friend to demonstrate his equip-
ment and explain its features. Keep in
mind that your friends are partial to
their equipment. Features that may
appeal to one person may not appeal
to others. Take a notebook and jot
down your likes and dislikes.

For example, suppose you're inter-
ested in CW DX operating and want a
receiver that will fit these require-
ments. You'll want a receiver with
excellent mechanical and electrical
stability as well as good sensitivity
and selectivity.

Choose a receiver that has pass-
band tuning, a notch control, and a
sharp CW filter. With these three
features you can virtually eliminate
strong interfering signals and hear the
desired DX signal, which would
otherwise be inaudible. Passband
tuning allows you to move the inter-
fering signal around within the
receiver’s i-f passband. Then, by
varying the notch control, you can
null out the interfering signal or at
least reduce its amplitude until you
can hear the desired signal. Now,
with the CW filter switched into the
circuit, you'll have just about the best
selectivity anyone could want.

A recommended book to help the
beginner become acquainted with
Amateur equipment is the ARRL's
Understanding Amateur Radio, avail-
able from Ham Radio’s Bookstore for
$5.00 plus $1.00 postage and han-
dling.

off-the-air tune up

! dislike the possible annoyance /
might cause to other stations by put-

ting a signal on the air when match-
ing my antenna to my radio. Is there a
way to match my set to my antenna
without causing interference? —
Donald G. Ramras, M.D., KD6GR.

It would be great if others had your
unselfish attitude toward this prob-
lem. Some hams are conscientious
and take steps to tune their antennas
without radiating an interfering sig-
nal. They use accepted methods for
tune up and keep charts to indicate
control settings for their equipment
for different frequencies and bands.
Others use the brute-force method
and tune their rigs while on the air —
never mind the interference!

dummy load

First of all, you'li want to tune your
transmitter to resonance without an
antenna. A dummy load, represent-
ing the impedance into which your
transmitter works, is the best device.
A dummy load can be one of the
many commercially available ver-
sions, consisting of a 50-ohm nonre-
active resistor immersed in a cooling
liquid, such as transformer oil. Most
Amateur transmitters want to see a
50-ohm nonreactive load. After
you’ve tuned up your transmitter into
a dummy load of this impedance,
you’re ready to match the transmitter
to your antenna.

Amateur antennas have an input
impedance varying from 50 ohms
{dipole or Yagi beam) to several-
hundred ohms (extended double
Zepp, multiple-band dipole, long-
wire). For antennas such as these,
you'll need an impedance-matching
device {sometimes referred to as a
transmatch). This apparatus is
designed to help you match your
antenna impedance to that of your
transmitter.

For complete off-the-air tune up
you'll need, in addition to the dummy
load and transmatch, a receiver with
good frequency calibration, and an
antenna noise bridge. The noise
bridge will help you determine the
resonant frequency of whatever
antenna you are using.



the noise bridge

This instrument consists of two
basic elements: a bridge circuit and a
noise source, usually a diode. Con-
nect the bridge to your receiver, and
connect the receiver to your antenna.
When the bridge is balanced, a null
will occur in your receiver, indicating
the resonant frequency of your
antenna.

One arm of a typical bridge con-
sists of a potentiometer and dial that
indicates resistance. When you ob-
tain a null, the potentiometer dial will
indicate the resistance of the tuned
circuit (antenna). The resonant fre-
quency of the antenna will be indicat-
ed by your calibrated receiver.

Ideally, the null will occur only
when the antenna input impedance is
a pure resistance. Some noise
bridges include a ‘‘reactance’ con-
trol; others do not. If your noise
bridge does contain a reactance con-
trol, this control should be adjusted,
along with the other controls, to ob-
tain a null. Noise bridges that do not
contain a “‘reactance’’ control may or
may not include a reactive compo-
nent in their indication of antenna
impedance.

When using the antenna noise
bridge with your receiver, you'll prob-
ably have to adjust your antenna-
matching network (transmatch) to
obtain a sharp null in the receiver and
a resistance of 50 ohms, as indicated
by the antenna noise bridge. Once
these adjustments have been made,
you can be sure that your antenna
system is resonant and ready to take
power from your transmitter.

Before connecting your transmitter
to the antenna, however, the trans-
mitter should have been tuned to res-
onance with its output connected to
a dummy load. When this condition
has been met, you know the trans-
mitter is working into a nonreactive
50-ohm load. You can then discon-
nect the dummy load from the trans-
mitter and connect the transmitter to
your antenna, which has been tuned
toresonance, asdescribed previously.

ham radio
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Heathkit
Catalog

Discover the newest in
amateur radio — all in easy-
to-build, money-saving kits.

e Complete line of transceivers, including
the popular Heathkit HW-101

o New deluxe antenna tuner puts you in
control of all your power.

@ Unbeatable values in receiver/
transmitter combos.

@ VHF & HF Wattmeters
o Rugged Linear Amps

e Exciting 2-Meter Digital Scanning
Transceiver

Plus a complete line of antennas and acces-
sories...all money-saving values, now in the
new, 104-page Heathkit Catalog. Send for
yours today.

Please send my free Heathkit Catalog.
| am not currently receiving one.

Send o Heath Co., Dept. 122-802
Benton Harbor, Mi 49022

If coupon is missing,
write Heath Co.,
Dept. 122-802
Benton Harbor, MI
49022

In Canada, write
Heath Co., 1480
Dundas H!ifhw_ray East,
_|ss.|ssau$|a.

Ontario L4X 2 R7

Address

City State

AM-421 Zip
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FORECASTER

Garth Stonehocker, KORYW

last-minute forecast

The higher frequency bands are ex-
pected to provide good DX openings
during the first week of the month.
Then DX conditions will probably wilt
like a DXer in the August heat, while
the nighttime DX will have the better
openings. Of course, the QRN may
take some of the joy out of that un-
less you're game for the early-morn-
ing, pre-dawn hours. The higher
bands should again come into their
own with good DX toward the end of
the month. Disturbed propagation
conditions may appear around the
8th and 25th for short, solar-flare-re-
lated periods of a one or two days’
duration, then around the 17th for a
coronal hole period of three to five
days’ duration.

The lunar perigee is on the 22nd
and full moon on the 15th this month.
The Perseids meteor shower occurs
from the 10th to 14th, with its maxi-
mum the 11th and 12th at better than
fifty meteors per hour.

August is a good month for short-
skip openings by Sporadic-E (Es), but
one of the last this Es season. The
long hours of daylight will begin to
fade noticeably by the end of the
month.

forecasting

In the June DX Forecaster | gave
some basic ideas on how propagation
predictions are usually made. Here is
some more shop talk about forecast-
ing. Rather than trying to increase the
accuracy of predictions by more
closely defining variations of the ion-
osphere, better we shorten the length
of the time in advance of when the
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prediction is needed — that is, until
the day or hour before. We can of
course try to keep track of the geo-
physical factors that could alter the
prediction. This is like using low or
high pressure areas, fronts, and
winds in weather forecasting to say
what the weather is going to be like.
The geophysical factors found to be
best for forecasting the ionosphere
are the solar flux (in place of sunspot
numbers) for predictions days in ad-
vance and the magnetic field variabil-
ity within three hours (K figure) or
daily (A figure) for predictions hours
in advance.

As the solar radio flux goes up, ex-
pect the mid-latitude maximum usa-
ble frequency (MUF} to go up, after a
two- to three-day delay. Or, as the
geomagnetic field increases its vari-
ability (A or K becomes larger), the
MUF will drop overnight. The amount
of drop is a function of geomagnetic
latitude, varying inversely from 30 de-
grees to the auroral zone (about 60
degrees). The MUF increases directly
with geomagnetic latitude every-
where else. So you can forecast how
the ionosphere propagation is going
to behave from day to day or hour to
hour by checking the daily solar flux
value and geomagnetic A and K val-
ues from radio station WWV at 18
minutes after each hour.

Alternative to keeping track of the
ionospheric propagation, you can
plot signal strength for your favorite
DX QSOs to a particular location.
Plot each QSO signal strength at a
point on a linear graph with abscissas
of solar flux {70-200 units) and ordi-
nates of the geomagnetic A value

{0-50 units). As the number of QSOs
plotted grows, a family of similar sig-
nal strengths builds so as to be usable
for forecasting signal strengths from
solar flux and A values. For more de-
tail and examples of this method see
articles in CQ magazine for Septem-
ber, 1974, by Cohen; March, 1975, by
Jacobs and Cohen; August, 1979, by
Cohen and Jacobs; and in QST
magazine for September, 1977, by
Sartoni. It works! The North Atlantic
forecast on radio station WWV over
the years was done essentially by this
method on a six-hour forecast period
using the past two measured geo-
magnetic K values.

band-by-band forecast

Ten and fifteen meters should pro-
vide excellent daytime openings. The
hours of daylight should begin to be
noticeably shorter particularly toward
the end of the month. Watch for the
best openings during periods of high
solar flux. They should be north-
south paths to Africa, South Ameri-
ca, and the South Pacific. A sun-fol-
lowing sequence of Africa in the AM
local time, South America in the early
PM, and South Pacific in the late af-
ternoon is usually seen from most
QTHs in the U.S.A. Fifteen will be
open a little before ten and will last a
little longer in the evening.

Twenty meters will be open around
the clock on most days and will be
the long-skip/short-skip workhorse
of the high-frequency DX bands. Sig-
nals will peak in the morning and af-
ternoon hours, but will be readable to
one area or another all the day and
night.

Forty meters is going to start coming
back strong, except for the high QRN
levels during local thunderstorms.

Eighty and one-sixty meters will be-
come active once again for DX during
the nighttime hours, with strong
openings into the south. High QRN
levels will still be a problem generally,
but they will be almost usable be-
tween local thunderstorms.

ham radio
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August 1981 47



Hear there and everywhere.

KENWOOO

Ic
td

L—Tl?nulm—J

cLocn

HIONAL MDICA

To

COMMUNICATIONS RECEIVER R=1000C
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Easy tuning, digital display, professional quality

The R-1000 is an amazingly easy-to-
operate, high-performance, communica-
tions receiver, covering 200 kHz to 30
MHz in 30 bands. This PLL synthesized
receiver features a digital frequency
display and analog dial, plus a quartz
digital clock and timer. Its easy-single-
knob tuning and high sensitivity, selec-
tivity, and stability make the R-1000

a favorite amongst Radio Amateurs,
shortwave listeners, engineers, maritime
communicators, and others who demand
high quality'in a general-coverage
communications receiver.

Continuous frequency coverage from
200 kHz to 30 MHz

Receives shortwave, medium-wave, and
long-wave bands

30 bands, each 1 MHz wide

Easy-to-use band switch with large knob.
Five-digit frequency display and
analog dial

Accurate digital display with 1-kHz resolu
tion and illuminated analog dial with
precise gear dial mechanism

Built-in quartz digital clock with timer
Precise 12-hour clock with AM and PM
indicators. Timer turns on radio for
scheduled listening, and even controls

a recorder through remote terminal
Up-conversion PLL, wideband RF
circuits

Provide exceptional performance and
easy operation without the need for band
spread, preselector, or antenna tuning
Excellent sensitivity, selectivity, and
stability

Step attenuator

0-60 dB In 20-dB steps. Prevents overload

Three IF filters for optimum AM,

SSB, CW

12-kHz and 6-kHz (adaptable to 6-kHz and
2.7-kHz) filters for AM wide and narrow,
and 2.7-kHz filter for high-quality SSB
(USB and LSB) and CW reception,
Communications-type noise blanker
Eliminates ignition and other pulse-type
noise. Superior to noise limiter.
Recording terminal

For external tape recorder.

Tone control

For desired audio response.

Built-in 4-inch speaker

For quality sound reproduction.

Dimmer switch

Controls S-meter and other panel lights
and digital-display intensity.

Three antenna terminals

Wire terminals for 200 kHz to 2 MHz and
2 MHz to 30 MHz. Coax (SO-239) terminal
for 2 MHz to 30 MHz

Selectable operating voltage

AC voltage selector for 100, 120, 220 and
240 VAC. Also adaptable to operate on
13.8 VDC (with optional DCK-1 Kit )

More information on the R-1000 is
available from all authorized dealers

of Trio-Kenwood Communications, Inc.,
1111 West Walnut Street, Compton,
California 90220

Matching accessories:

* SP-100 external speaker

* H5-5 deluxe headphones

Other accessories

not shown:

+* HS-4 headphones

« DCK-1 easy-to-install
modification kit for

12-VDC operation

Specifi

ations and prices (

-

HC-10 Digital World Clock

+ Two 24-hour displays with

quartz time base

Right display: local (or UTC) hour,
minute, second.day. Left display: month,
date, world time in various cities,
memory time (QSO starting time), and
time difference (in hours from UTC).
Time in 10 cities around the world
Plus two additional programmable time
zones.

“TOMORROW" and “YESTERDAY"
indicators

Memorizes present time

And recalls later, for logging purposes
High accuracy

+10 seconds/month

| . . . paceselter in amateur radio

wr obligation




. The exciting TR-9000 2-meter all-mode
transceiver combines the convenience
of FM with long-distance SSB and CW
in a very compact, affordable package,
ideal for mobile installation. With its
fixed-station accessories it becomes the
obvious choice for your ham shack.

FM, USB, LSB, and CW

All the popular 2-meter modes.
Extended frequency range

Covers all 2-meter Amateur [requencies
as well as MARS and CAP frequencies
(simplex and any repeater split) between
143.9000 and 148.9999 MHz

Digital dual VFOs

With selectable tuning steps of 100 He,
5 kHz. and 10 kHz, convenient for each
mode of operation.

Digital frequency display
Five, four, or three digits, depending on
selected tuning step.

Scan of entire band
Automatic busy stop and [ree scan

Matching accessories for fixed-station operation:

« P5-20 power supply
« 5120 external speaker
» 30-9 System Base

headphone jack

UP/DOWN microphone

with power switch,
SEND/RECEIVE switch for CW operation,
backup power supply lor memory reten
tion (BC-1 backup power adaptor may
also be used for this application). and

MC-46 16-button autopatch (DTMF)

=meter direction.

Five memories

MI1-M4 ... for simplex or 2600 kHz
repeater offset. M5. .. for nonstandard
offset (memorizes transmit and receive
frequency independently),

SSB/CW search

Sweeps between 0 and 9.9 kHz around
the selected [requency in 100-Hz steps,
while the main knob selects in 10-kHz

steps. Easy way lo find SSB or CW activily.

UP/DOWN microphone

“Beep” sounds with each frequency step.
(Supplied with TR-9000.)

Effective noise blanker

Suppresses pulse-type noise on 55B
and CW,

Improved receiver front-end
characteristics

Low-noise, dual-gate MOSFET and two
stage monolithic crystal lilter

RIT control

Receiver incremental tuning, o tune
only the receiver slightly off frequency in
the SSB/CW mode. Functions on
memory, also

RF gain control

Threshold-type control, permitting
accurate S-meter readings on SSB/CW
and FM modes

—nh )

".";_!”
T 4

!
—

A compact transceiver with FM/SSB/CW plug—=

CW sidetone

Enables monitoring of keying during

CW operation.

Automatic AGC selection

AGC time constant selected automatically
with MODE switch (slow for SSB and fast
for CW).

HI/LOW power switch

10 watts/1 watt RF output on FM/CW.
Always 10 watts on SSB. Improved power
module for reliable and stable linear

RF outpul.

LED indicators

VFO A/B, RIT, ON AIR, and BUSY.

. Rear-panel accessory terminals

Key, memory back-up voltage, tone input,
standby. external speaker, DC supply
voltage, and antenna

Compact size

Only 6-11/16 inches wide by 2-21/32
inches high by 9-7/32 inches deep
Adjustable-angle mobile mount

With quick-release levers lor easy
removal,

More information on the TR-9000 is
avallable from all authorized dealers

ol Trio-Kenwood Communications, Inc.,
1111 West Walnut Street, Compton,
California 90220

| ... pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligation



two delta loops

fed in phase

Another version of this
popular antenna eliminates
the suspension boom

Many months ago Ken Bale, W7VCB, sent me a
copy of an antenna article describing a ‘“ZF Special”’
antenna by ZF1MA in Grand Cayman, B.W.1. It used
a pair of connected delta loops suspended from a 20-
foot boom, as in fig. 1. Once in a while | would look
at this idea and discard it, because 20-foot booms are
pretty difficult to come by, not to mention to erect.

fig. 1. The “2F Special uses pair of delta loops suspend-
ed from a 20-foot boom. Antenna is vertically polar-
ized, since it is fed at one corner.

0.33% t
}‘—-4 (20 meter dand) ———a
(7 METERS) '
SPY ¥4 s o
T

o

teedpoint

”|

-7

TV maat

tle down

fig. 2. The improved phased delta-loop array is sus-
pended by nylon line, thus eliminating the boom.
Antenna is fed at the top, which keeps the high-current
point as high as possible.
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Then one day | said to myself, ““Why a boom?"’ |
turned the page upside down and mentally suspend-
ed the antenna from a nylon rope running from my
50-foot TV tower to a mast 48 feet away. It looked in-
teresting. I'd often used both 20-meter and 15-meter
loops suspended this way, but never two of them at
atime.

| decided that what ZFIMA had was two full
waves in phase, and that the array was vertically
polarized, since they were fed at a corner.

improved phased
delta-loop array

Fig. 2 shows the result of my efforts. | changed
the feed point to the flat top to keep the high-current
point at the top. Feed-point detail is shown in fig. 3.

So what do we have? A single delta loop has a gain
of close to 2 dB referenced to a dipole. A pair of them
at the close spacing shown will add another 2 dB.

" The pattern will be as in fig. 4.

If the antenna is oriented so that one lobe is
toward Europe, the other lobe will be toward the
South Pacific. Or you can orient the antenna so that
Japan and the South Atlantic are covered.

My antenna is aimed at Antarctica in one direction
and European USSR and the Persian Guif in the
other. It has provided excellent results with phone-
patch traffic between my location and McMurdo Sta-
tion, Antarctica. It has also performed well with
many other DX stations on the 20-meter band.

If | had more space, I'd use the feed system in fig.
5, which provides horizontal polarization. (Incidental-
ly, Bili Orr's Antenna Handbook shows that a delta
loop fed in this manner yields a substantial, low-
angle, vertically polarized signal.)

element-spacing considerations

Although the elements of my antenna are spaced
as closely as possible without overlap (0.33
wavelength, or 23 feet, center-to-center, for the 20-
meter band), wider spacing would increase gain, as
shown below.

For two elements (20-meter band):

spacing gain
wavelength feet {meters) (dB)
0.33 23 7) 2.0
0.40 27 (8 28
0.50 : 34 (10) 4.0
0.65 4 (13) 4.8

The gain numbers shown are in addition to the 2-dB
gain for a delta loop over a dipole.

By Jerrold A. Swank, W8HXR, 657 Willabar
Drive, Washington Court House, Ohio 43160



For more than two elements, with haif- and three-
quarter wavelength spacing, here are the gain figures
(from the ARRL Antenna Book):

number of half wave- 3/4 wave-
parallel length spacing length spacing
elements gain (dB) gain (dB)
3 5 7.0
4 6 8.5
5 7 10.0
6 .8 11.0

other arrangements

| can picture some lucky ham who lives on a farm
and who could stretch out a series of six elements
with half-wavelength spacing for 10-dB total gain; or
with 3/4-wavelength spacing for 13-dB gain, sus-
pended from trees or a row of telephone poles. Or
how about two arrays at right angles to each other,
with the intersection at a cross point of two fence
rows, using no farmland space?

With an antenna gain of 13 dB, you'd have a
power gain of 20, which would make a 2 kW PEP
signal sound like 40 kW1

For two band operation, spacing for the 15-meter
band at 3/4 wavelength would be the same as half-
wavelength spacing for the 20-meter band. And you
could suspend the 15-meter-band loops inside each
20-meter-band loop.

Each delta loop has a feed-point impedance of
about 120 ohms, so a pair is about 60 ohms, which is
what mine measure. For more loops, the impedance
should be as follows, with each feed line being the
same length:

Four loops, 30 ohms with an SWR of 1.7:1 and six
loops with a 2.5:1 SWR. None of these will be diffi-
cult to match.

It would probably be well to use a 1:1 balun at each
feedpoint.

concluding remarks

Stations from the South Atlantic, the Caribbean,
and South America really pound in here during the
day, with many pinning my meter at 60 dB over S9.
At night, the Antarctic stations are often over S9 and
are easy phone-patch quality both ways.

Oh, yes — if you want to make a unidirectional
beam, you can stretch a director or reflector element,
or both, about 8 feet from the center of the array.
Use a single wire 31 feet, 2 inches for the director and
34 feet, 6 inches for the reflector. This arrangement
will, of course, reduce the feed point impedance,
making some sort of tuner or matching section nec-
essary to reduce the SWR. This is especially impor-
tant if you have one of the new solid-state rigs,
which are intolerant of high SWR.

insulstor

R \\\\\\\“",,,,///// %

Nl
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fig. 4. Radiation pattern of two collinear elements.
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shisids

v e
¥ —
RG-S8/U to transceiver

1

!

|
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fig. 5. Another version of the phased delta array using
one-half wavelength spacing.

Antennas are great fun. They are much more inex-
pensive than amplifiers. Let me know how you make
out — I'm always interested in what my antenna
ideas do for others.

One caution: if you use a really high-gain array, a
polar map is essential for pointing directions. | read
about a ham who put up a ten-element Bruce array,
and used a regular orthogonal map and completely
missed his objective.

ham radio
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Full general coverage reception, 0-30 MHz, with
no gaps or range crystals required.

Continuous tuning all the way from vif thru hf.
Superb state-of-the-art performance on a-m, ssb,
RTTY, and cw—and it transceives with Drake TR7.

*100% solid state broadband design, fully synthesized with
a permeability tuned oscillator (PTO) for smooth, continous
tuning.

* Covers the complete range 0 to 30 MHz with no gaps in
frequency coverage. Both digital and analog frequency
readout.

® Special front-end circuitry employing the high level double
balanced mixer and 48 MHz “up-converted" 1st i-f for
superior general coverage, image rejection and strong
signal handling performance.

* Complete front-end bandpass filters are included that
operate from hf thru vif. External vif preselectors are not
required.

* 10 dB pushbutton-controlled broadband preamp can be
activated on all ranges above 1.5 MHz. Low noise design.

* Various optional selectivity filters for cw, RTTY and a-m are
switch-selected from the front panel. Ssb filter standard.

* Special new low distortion “synchro-phase” a-m detector
provides superior international shortwave broadcast
reception. This new technique permits 3 kHz a-m sideband
response with the use of a 4 kHz filter for better
interference rejection.

* Tunable i-f notch filter effectively reduces heterodyne
interference from nearby stations.

Synthesized
General Coverage
Receiver

Model 1240

* The famous Drake full electronic passband tuning system
is employed, permitting the passband position to be
adjusted for any selectivity filter. This is a great aid in
interference rejection.

* Three agc time constants plus “Off" are switch-selected
from the front panel.

* Complete transceive/separate functions when used with the
Drake TR7 transceiver are included, along with separate R7
R.L.T. control.

* Special multi-function antenna selector/50 ohm splitter is
switch-selected from the front panel, and provides
simultaneous dual receive with the TR7. This makes
possible the reception of two different frequencies at the
same time. Main and alternate antennas and vhf/uhf
converters may also be selected with this switching
network.

* The digital readout of the R7 may be used as a 150 MHz
counter, and is switched from the front panel. Access thru
rear panel connector.

® The built-in power supply operates from 100, 120, 200, 240
V-ac, 50/60 Hz, or nominal 13.8 V-dc.

* The R7 includes a builtin speaker, or an external Drake
MS7 speaker may be used.

* Built-in 25 kHz calibrator for calibration of analog dial.
* Low level audio output for tape recorder.

* Up to eight crystal controlled fixed channels can be
selected. (With Drake Aux7 installed.)

® Optional Drake NB7A Noise Blanker available. Provides
true impulse type noise blanking performance.

Specitications, availability and prices subject to change without notice or obligation.

R.L.DRAKE COMPANY
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540 Richard St.. Miamisburg. Ohio 45342 USA
Phone (513) B66-2421 « Telex: 288-017

Tell ‘'em you saw it in HAM RADIO!



BARKER & WILLIAMSON

VERTICAL |
ANTENNAS

MODEL 370-31 Slim Line Vertical designed for 10,
15, 20 and 40 meters. All traps pretuned. Overall
height 21 feet. Can be used with or without ground
radials, Model 370-33 — 75 meter add on kit. 75 and
80 meter operation optional with model 370-33 add
on kit. Power rating 1 KW-2 KW P.E.P.

MODEL 370-30 Economy model vertical for 10, 15,
20 and 40 meter operation. High Q factory tuned
traps. Overall height 21 feet. Can be used with or
without ground radials. Model 370-32 — 75 meter
add on kit. 75 and 80 meter operation optional with
model 370-32 add on kit. Power rating 1 KW-2 KW
PEP.

MODEL 370-34 Radial Kit. Radial Kit for Models 370-
30 and 370-31 Vertical antennas. All necessary wire
and hardware for two ground plane radials. Write for
more details and other antenna products,

Barker & Williamson, Inc.
10 Canal St., Bristol, Pa. 19007
215-788-5581

-
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GROVE FTR-Z SCANNER FILTER

... WORTH A CLOSER LOOK!

FOR PRODUCT INFORMATION & CATALOG:
WRITE TO DEPT. K

. searching for the sounds of tomorrow"’’

B GROVE ENTERPRISES, INC.

Brasstown, North Carolina 28902

More Details? CHECK — OFF Page 94

Barry is Now a Full_j

Line Distributor of

Satellite TV

Receivers, LNA's,

Antennas and

W8 Accessories. Call or
- write Kitty today

for Your Quote.

BARRY’S HAS HAND-HELDS
TEMPO S-4 70 cm

Yaesu FT-207R ] N
Santec HT-1200 G

VOCOM ANTENNAS AND AMPLIFIERS |
FOR YOUR HANDHELD.
DENTRON Clipperton L, GLA-1000B, AT2K
KLM TVRO Receivers & Accessories
August — Yaesu FT 902DM — Best Prices
and accessories for all major lines.
ASTRO 103 » BIRD WATTMETERS
MIRAGE 2M amplifiers * MURCH UT 2000B
ROBOT 400 SSTV

It's Barry's for the Drake TR/DR-7, R-7, and L75
CW Ops — we've got NYE keys, Vibroplex, Bencher
paddles and electronic keyers, AEA Morse-A-Matic

MT-1, KT-1, MN-1; ICOM IC-720A, 1C-730, and 1C-22U.
Slinky Dipoles, HyGain Antennas, 2 m beams & mobile,
18AVT/WB, KLM, Cushcraft and Ham IV Rotators

The outstanding Yaesu FT-
707, FT-902DM, FT-107M
or the FT-101ZD

FT 720RVH, 25 watts, 2 meter transceiver. FT-720RU,
UHF transceiver. FT 480, 2 meter, all mode, 30 watts. FT-
780R, all mode 430-440 MHz

BARRY now carries the ALPHA 76CA with three 8874
tubes, 2,000W PEP and hypersil® transformer
Kantronics Field Day and Mini-Reader
Cubic Astro 150
* Complete selection of radio books including 1981
Handbook and Repeater Directory

QOur lines include:

AEA CUSHCRAFT KLM TEMPO
ALLIANCE DENTRON KANTRONICS TRI-EEX
ASTRON DRAKE MFJ VIBROPLEX
AVANTI ETO MIRAGE VOC
B&EW EIMAC MURCH WACOM
BIRD ENCOMM ROBOT YAESU
COLLINS HUSTLER SHURE AND MORE
COMMUNICATIONS HY-GAIN STANDARD

SPECIALISTS SWAN/CUBIC

L s e e s e e e

BOATERS: Satellite Navigation Equipment.
Call for info on “SATNAV."”

BUSINESSMEN: Ask about BARRY'S line of
business-band equipment. We've got it!

Amateur Radio License Classes:
Wednesday & Thursday: 7-9 pm, Saturday 10 am-noon

% AQUISE The Export Experts Invite Overseas orders
HABLA (= — We Ship Worldwide

ESPANOL = {@J -IE

1 l___

BARRY ELECTRONICS

512 BROADWAY, NEW YORK, N.Y. 10012
TELEPHONE (212) 925-7000
TELEX 12-7670 )
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How to use your

Amateur Radio experience
to gain a career

in the professional world

from Amateur
to professional

The Federal Communications Commission is
quite explicit on the following point:

United States Amateur Regulations: 97.112 a) An
amateur station shall not be used to transmit or
receive messages for hire, nor for communication for
material compensation, direct or indirect, paid or
promised.

In other words, you can’t make money from
Amateur Radio. Or can you? Well, you can’t charge
fees for passing traffic, and running commercials is
strictly verboten. However, there are legal ways of
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earning money indirectly from your hobby. As a mat-
ter of fact, the FCC says, in another part of its rules
(Section 97.1), that the aims of the Amateur service
are to provide an expansion of the existing reser-
voir...of trained operators, technicians and elec-
tronics experts. In the past, this section of the
Amateur regulations has been interpreted by many
as meaning a pool of experts available to the military
in time of war, but it's obvious that such people can
serve private industry as well. And Amateurs serving
private industry means jobs for hams.

cashing in on
Amateur Radio

Perhaps like no other hobby or pastime, Amateur
Radio provides its participants with a real opportunity

By John Edwards, KI2U, 78-56 86th Street,
Glendale, New York 11385



to acquire skills immensely useful in the world of time
clocks and paychecks. The fact that this training can
also be lots of fun is an extra benefit. Just think of
some recent ham-radio contacts you've had. Odds
are that half (probably more) of the people you spoke
to were employed in some type of radio or electron-
ics-related field. Now, whether ham radio got these
people interested in their jobs or vice versa is subject
to debate. But the fact of the matter is that ham radio
and professional electronics go hand in hand.

What this means to you is that all those hours
spent poring over electronics theory books and
attending licensing classes didn’t go to waste the
moment you received your ticket. Depending on how
high up the Amateur licensing ladder you've pro-
gressed, you may be qualified for scores of jobs with
only a little extra training. Other, more advanced
positions, may require additional formal study; but
with an Amateur Radio head start, you'll probably
jump to the top of your class in no time. Whether
you're a high-school student looking for a career, a
person in mid life frustrated with your present job, or
retired and in need of some extra income, Amateur
Radio may be the pathway to your financial goal.

types of jobs

There are many types of occupations open to job-
seeking Amateurs. The FCC, in a published list,* has
counted more than 65 different career categories
covering radio alone. So, contrary to public opinion,
not all hams professionally employed in electronics
are electrical engineers (although many are), but run
the full gamut of occupations within the industry. For
the purpose of this article, I've narrowed the list
down to five specific fields: broadcasting, television
repair, electrical engineering, computing, and two-
way radio servicing. While this compilation doesn't
cover the entire spectrum of jobs having an Amateur-
Radio connection, it should give you a rough idea of
the choices available and show how you can match
your skills and interests to a specific radio-electronics
career.

broadcasting

Although nearly everyone seems to have forgotten
by now, at one time Amateur and broadcast radio
were one and the same. Stations such as Pitts-
burgh’s KDKA and New York’'s WQXR (originally,
experimental station W2XR), among others, were
pioneered by Amateurs fascinated with the concept
of radiotelephone communications. Only when
advertisers realized the potential of mass electronic
communications, and began pouring money into the

*A publication called “'Careers in Broadcasting,”' routinely sent to those
writing the FCC for job information.

Television repair, either as a full or part-time job, has
long been a traditional field for Amateurs. (Photo cour-
tesy Hewlett-Packard.)

broadcast radio service, did Amateur and profes-
sional radio enthusiasts part ways.

Practical experience. Even though the gap
between Amateur and professional radio is now
large, the distance separating the two isn’t all that
far. For instance, if you know how to build and
operate an Amateur am transmitter, chances are you
can do the same with a commercial rig. And, of
course, when it comes to troubleshooting a circuit, it
makes no difference whether the rig you're working

From technicians to engineers — as sex barriers con-
tinue to fall, more jobs in all areas of the electronics in-
dustry will open to women. (Photo courtesy Hewlett-
Packard.)
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on is Amateur or commercial. Actually, the greatest
barrier separating technical people in the two ser-
vices is the FCC. Just as the Commission has an
incentive licensing ladder for hams, a similar struc-
ture also exists for broadcast engineers. To operate
or service any type of commercial equipment within
‘the United States, you must hold one of three levels
of commercial radiotelephone licenses, which are
designated as First, Second, and Third Class tickets.
A First, in most cases, is required for broadcast sta-
tion technical employment.

Technical requirements. The examinations for
these licenses are rigorous (although there is some

The computer, two-way radio, broadcast and many
other industries have a real need for trained techni-
cians. And many newcomers will come from the ranks
of Amateur Radio. (Photo courtesy Hewlett-Packard.)

disagreement on whether the Amateur Extra or First-
Class Radiotelephone is tougher), but not beyond
the comprehension of most Amateurs. While the
material in these tests is much too detailed to cover
here, your local FCC field office can provide you with
the latest syllabus together with an examination time
schedule for your area.

While a radiotelephone ticket is necessary to get
your foot into broadcasting’s door, you'll probably
need some outside education, too. This can include
technical school, junior college and even, in some
lucky cases, on-the-job training. These days, in a
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switch from the past, many prospective broadcast
engineers are also going the four-year college route.
An extra benefit here is that most schools offering a
broadcasting or communications major will have a
radio station and television studio available for
students for hands-on experience. Such practice,
besides training the student, also gives him or her a
chance to decide which specific area of broadcast
engineering to enter.

Compensation. Pay for broadcast engineers is
good, from about $9,000 a year for a beginner at a
small-town station to over $35,000 for a chief
engineer at a “"Top 10" market outlet. In a middle-
level position, pay ranges between $15,000 and
$20,000 — somewhat higher at larger, unionized sta-
tions, and, of course, the networks.* In addition,
scanning the want ads in Broadcasting magazine
(available at most larger libraries) will give you a good
idea of job opportunities around the country.

television repair

The receiving end of the broadcasting industry

also has ample job opportunities for Amateurs.
Although being a television service technician may
not sound as glamorous as working at a radio or TV
station, it's still an excellent field in which to make an
adequate, steady income.
Independent shop or salaried employee? There
are two traditional ways to earn money from televi-
sion repairs. You can either open your own shop and
be your own boss, or you can become someone
else’s salaried employee. If you operate your own
shop, there's really no simple way of telling how
much income you'll make in a year. You might hit the
big time and decide to start a chain-of television serv-
ice centers in shopping malls across the nation, or
you could fail and lose everything.

Factors affecting your chances for success will
hinge on the size of your shop’s community, poten-
tial competition and, certainly, your own business
sense and technical acumen. On the other hand,
working as a technician in someone else’s business
offers the comforting prospects of a weekly pay-
check and job security. As a tradeoff, many TV tech-
nicians with an eye toward opening their own busi-
ness will opt to put in at least five years work as a
service shop employee before setting off on their
own. This trial period gives the budding entrepreneur
time to acquire the skills of the trade while simultane-
ously learning from his boss’s mistakes. The average
$11,000-$15,000 a year such an employee can expect
to earn should also help to provide at least some of
the nest egg for his eventual business.

*For more information about careers in broadcast engineering, write to the
National Association of Broadcast Employees and Technicians
INABET), 135 West 50th Street, New York, New York 10019.



Free lancing. Besides the two ways mentioned
above, there’s also a third path to making a TV serv-
icing income that’s especially appealing to part-
timers — free lancing. With this method you can use
your own ham-radio workbench to service TVs on a
small scale in your own home. Of course, you'll have
to scrounge your own customers; but by advertising
in local newspapers and undercutting the high-over-
head competition, you should be able to make more
than a few bucks. Just be sure to fine out /n advance
if your community has any laws regulating TV repair
shops.

Shoddy practices by a minority of TV technicians
have forced severe crackdowns by some localities,
and you’ll want to be sure that you're operating
within the law. But whichever route you take, if
you're good at troubleshooting and perhaps have a
year or two of technical-school training, TV servicing
may be your answer.

electrical engineering

““If you've got the degree, we’ve got the job.”” That
seems to be the rallying cry for EEs springing from
virtually every major newspaper’s employment pages
these days. Whether you want to be a design engi-
neer, technical writer, or consultant, it's certainly a
job hunter’s market with companies literally all over
each other to get qualified applicants. So tight is the
current EE job squeeze that many firms in California’s
“Silicon Valley” have even taken to building on-site
tennis courts and swimming pools to attract workers.

What's available. Needless to say, with some
employers even going so far as to fly applicants
across the country at no charge just to look over the
facilities, many EEs can almost write their own ticket.
it's not unusual for someone in such especially desir-
able fields as microprocessor and energy work hav-
ing say, five years’ experience, to be earning up-
wards of $30,000. Not bad. But there is a price to pay
for such a rosy picture; and the cost here is educa-
tion — the more the better. -

While a bachelor’'s degree is a must, the ever-
increasing flood of technical information swamping
the industry is making engineers holding masters
degrees and even doctorates especially sought-after.
Of course, you'll have to pay to get that education;
but with the salaries currently being offered, you
should be able to make the money back quickly.
Many firms will even refund your education costs as
a bonus for signing up.

Using your ham experience. Obviously, a ham
ticket isn't as important here as it might be in broad-
cast engineering or TV servicing. Just because you
passed a few FCC exams doesn’t mean you can

design an aircraft radar system. Yet, Amateur exper-
ience can be a big boost to your education. The mere
fact that you hold an Amateur license is evidence of
your interest in the field. While it may not be your
only key to success, it will give you a leg up on the
competition. And when it comes to the tough
schooling an EE needs, every bit of an advantage
helps. Anyway, who knows? With your Amateur
Radio background, someday you may even get a job
designing ham rigs!*

computing

As in electrical engineering, the job situation here
is pretty wild. Although employers won’t go to quite
the same lengths to get qualified computer people as
they do for EEs, the money is tops, the job market
very open and, perhaps best of all, you won’t have to
spend six or more years at college to get started.

Depending on the exact area of computing you're
contemplating, you may be able to get away with as
little as a year or two at a technical school or junior
college. Data processing and computer maintenance
are just a couple of areas open to applicants with as
little as a few months of classroom training. Of
course, for higher-level positions in such areas as
programming or analysis, you'll need a four-year col-
lege degree; but, as in electrical engineering, the
financial rewards are substantial, so an educational
investment can be most worthwhile.

Although the computer field isn't directly related
to Amateur Radio, many hams do manage to com-
bine the two. Just ask your friend who spends his
weekends swapping programs, through ASCIl RTTY,
on 2 meters.

So, if you're the type of person who can’t enjoy
getting on the air without a keyboard at hand, you
may be able to enter the computer field without any
additional schooling at all — or you can finance your
advanced education by working at a part-time com-
puter job.

Depending on your exact skills, many openings
exist for computer operators and program trouble-
shooters with virtually no knowledge of computer
electronics but requiring a deep understanding of
computer languages, something many advanced
computer hobbyists seem to possess aimost by sec-
ond nature. Also, most companies specializing in
games and other personal-computer software are
constantly searching for people who can supply
them with new and interesting software. So take a
look around! if you regularly operate a home com-
puter, chances are there's a job waiting for you
somewhere.

*For more information on electrical-engineering careers, drop a line to the
Institute of Electrical and Electranics Engineers (IEEE), 345 East 47th Street,
New York, New York 10017.
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Hatry Electronics

500 Ledyard St. (South) Hartford, Ct. 06114

203'527'1881 (Ask for Ham Dept )
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quadruple conversion recever The New Stan-
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Three memories, Memory Scan. Program-
mable Band Scan. Repeater Offsets
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3?4900 Call for quote
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Nine Bands. All Sohd-State, Broadbanded,
Digital Readout, 100% Duty Cycle, 200 Watls
Input. Finals Protected. Buill-in VOX. PTT
Notch Filter. Noise Blanker. 2 speed Break in
Automatic Sideband Selection, Full line of
Accessores
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160-10 Meter including three new hi bands
(10. 1B & 24 5 MHz) Low noise double con
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USED GEAR!

Other fine lines we carry:
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DenTron Trac
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Ham-Key Van Gorgen Engineermg
Hayoden Vibroplex

Hustler VoLom

Hy-Gan WZAL

Larsen

two-way radio servicing

A long-time career choice for many Amateurs, the
two-way radio servicing business is experiencing
something of a renaissance. An explosion in two-
way radio use, combined with a serious drought of
expert technicians, has created an ever-widening de-
mand for skilled people to repair everything from
police radios to CB sets.

Since two-way radio technicians (like their broad-
casting counterparts) must make transmitter repairs,
workers here are required to hold an FCC radio-
telephone license. On the brighter side, however,
only a Second-Class ticket is usually needed for most
two-way equipment servicing.

Pay for these radio technicians is superb, especial-
ly when you consider that a reasonably intelligent
Amateur holding a Second-Class commercial license
doesn’t need anything more than a basic high-school
diploma to begin his career. Such a person can
expect to make around $10,000 a year to start, with
salary prospects going as high as $25,000 for a super-
visory position, and even more for repair-department
heads for such major employers as the airlines and
government.

Uncle Sam

Speaking of the government, many good opportu-
nities exist within Civil Service for radio technicians.
Federal, state and local governments are in almost
constant need of qualified people to repair and main-
tain radios for police, fire, safety, and other public
services. For the latest line on government jobs in
your area, write to your state or local Civil Service
department.*

By the way, if you feel you can’t drag your inter-
ests too far away from Amateur Radio, the U.S.
Office of Personnel Management will also send you
information on how to apply for a job with the FCC.
Now, there's a job with a real Amateur-Radio con-
nection!

final comments

So put your Amateur-Radio skills to work. There's
a big, wide world out there crying for people with
your technical knowledge, and they're willing to pay
good money for what you learned from those study
manuals. One last word: when applying for a job, be
sure to mention Amateur Radio on your resume or
application. More than one ham has been pleasantly
surprised when that imposing person interviewing
him or her for a job suddenly looked up from the
form, smiled, and said, ‘‘Say, I'm a ham, too."”

“If you're interested in working for the federal government, contact the
U.S. Dffice of Personnel Management, 1900 E. Street Northwest, Wash-
ington, D.C. 20415, for details on Civil Service applications and examina

tions. .
ham radio
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By Bob Locher
WSIKNI

| arrive home from work at the
usual time. It was a full day for sure,
and I'm a bit tired. But a good dinner
— and a chance to relax a bit while
reading the paper — refresh me and
I'm ready to go. By 0030 Zulu, 7:30
Central Daylight Saving Time, I'm
easing into the operating chair.

| flip the switches to turn on the
gear and move the bandswitches to
15 meters. With the elevated sunspot
count these days, 15 is queen of the
DX bands during late summer. Usable
during the day for DX, it really comes
alive in the late afternoon and early
evening, and probably will stay open
all night if conditions are any good at
all,

I'm hoping that LU3ZY will show
up again tonight. This station is run
by the Argentine Navy from the
exceedingly rare South Sandwich
Islands. Until this station became
operational recently there had been
no activity from these islands for over
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ten years, the last operation having
been put on by a British VP8 station.
The islands harbor an environment
hostile to man. The small group is
actively volcanic, and a volcanic
eruption in fact caused the emergen-
cy evacuation of a scientific team a
few years ago. The island group is
claimed by both Argentina and the
United Kingdom, but neither party
seemed too concerned about the
matter until international law
developed the concept of 200-mile
zones of economic control around
islands such as the South Sand-
wiches. Suddenly, these deserted,
remote, Antarctic islands became the
sacred soil of the motherland, with
both Argentina and Great Britain
heatedly arguing their claims.

But the DXCC program recognizes
operation from either country, and |
will be perfectly content to receive a
QSL from either LU3ZY or a VP8, as
long as it says, “South Sandwich
Islands’’ on it.

| bring the antenna around to 151
degrees, the bearing my Second Op
says is correct for the American Mid-
west bearing to the South Sand-
wiches, and | begin tuning the band.

LU3ZY is proving to be an elusive
catch. | have heard him twice this
summer, once on that memorable
night when | snagged the A51in Bhu-
tan (the thought still brings a grin to
my face — sure hope the QSL shows
up soon), and | heard him again three
weeks later, again on 15 CW. A YV
station told me that he was often on



10 meters, but that won’t do us much
good in the Northern Hemisphere in
summer. Openings are possible, but
unlikely that far into the Antarctic.

The DX Tip Sheet shows that he
has been operating a little on 20
meters: at 5 AM local one night, 2
AM another. I'd get up and watch for
him if he would ever show a pattern;
and | did stay up till 2 AM one night
with insomnia. Sure enough, not only
did he get on at 5 AM that morning,
but when he did, he QS0O’'d VKSNV,
the Norfolk islander that | still need.
Aggh!

I just have not been able to get a
pattern on him. And maybe there
isn't one. Most DX stations have a
pattern, and if you can get enough
data, it usually is pretty easy to find
the fellow, often requiring nothing
more than a little bookkeeping and a
little lost sleep. Of course, working
him after you find him can be another
thing, especially if lots of other
hungry DXers also know the DX sta-
tion’s pattern.

But some fellows just don’t follow
a pattern, and they are the kind that
give you grey hair. I've got a bit of
help lined up: K6NA and | have a pact
to call each other if we hear the LU3.
Glenn is two hours behind us, so he’ll
be up later, which helps; and besides,
I don't think he ever sleeps. With the
score that he’s got, he couldn't.

The band tonight seems in good
shape. As | tune up from the bottom,
strong signals from South America
seem everywhere. There aren’t all
that many CW stations in South
America but the ones you do find are
superb operators, almost to a man.

But it's not South Americans that
I'm after, it's the Antarctic islands. |
keep tuning, listening especially for
signals that are a little weaker. Of
course, most of the signals that are a
little weaker are from stations using
low power and simple antennas, or
they are stations coming in off the
back or the sides of my antenna. But,
in any case, there are lots and lots of
South and Central American signals

to filter through, and always the nec-
essity of watching them to be sure
oneisn't a CE9 or an LU/Z station.

} tune the band slowly and carefully,
but without result. | hear VP8s; all in
the Falklands. | hear one of the Rus-
sian 4K1 stations in the Antarctic.
There's a pretty good pileup on a
PY®, but it's Fernando de Noronha,
an island off the Brazilian coast and
one | don’t need.

Almost before | know it, it's 03002,
10 PM iocal, time to close up shop. |
muse on the evening’s DXing as |
head up the stairs to catch the news.
Nothing at all to show, really —
which, of course, is the way it is most
of the time. But it was still enjoyable,
listening to the world talking. And I'll
be back tomorrow.

August 8th

| start tuning about the same time
as last night, with the same results as
last night too. Lots of South Ameri-
cans; little else. Band conditions
don’t seem to be as good. Maybe
tomorrow.

August 10th

| couldn’t get on the band last
night. | had to stay late at work and

got home late. Got to watching the
game on TV during dinner and decid-
ed to stay with it, since it was already
9:30. The Cubs won again; their sixth
straight on the road. LU3ZY was
probably working all comers and hav-
ing to call CQ to raise a little action,
the way my luck runs. But the 2-
meter DX net was quiet, and no
phone calls. Maybe it's tonight in-
stead. | can always hope.

The band sounds a little better
tonight. | barely lift the receiver above
21,000 when | hear FB8YC calling
CQ. FB8Y is the French Antarctic, a
curiosity station. A lot of DXers
would given up next year’s vacation
for FB8W, which is Crozet, and FB8X
and FB8Z are almost as rare; FB8Y
counts as Antarctica, which is fairly
common. But again, the station is on
the Indian Ocean side of the Antarctic
continent, so it is a long shot over a
transpolar path to a station whose ex-
istence is widely know, but one that
is rarely heard.

| bring the VFO up on him. He
signs, and, pausing a second, | hear
several stations start calling him. |
call, but when | open the receiver
again, | hear him calling W1FB.
Regretfully, | decide to move on. |
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don’t need him for a country counter,
and | do need the LU3ZY QSO. If |
could have nailed him quick and easy,
I would have, but | can’t. Maybe
later, after I've had a look across the
band, I'll find him without a pileup. If
I do, I'll try again.

With that behind me, | continue
tuning up the band. It quickly
becomes apparent that conditions are
pretty good, with lots and lots of sig-
nals. Hey, there's a bit of a pileup.
OK, it's BR1G. And the pileup on him
is mostly JA stations; some of them
are pretty loud, and off the back of
my antenna at that.

At 21,033 kHz, | run across ZD8TC
negotiating his way through a crowd
of admirers in contest style. And
three kHz above him is VP5FM. And
everywhere are South Americans;
PYs, LUs, plus the occasional CE,
ZP,and CX.

There’s a weak signal calling a CQ.
OK, another JA. And there’s
KC4AAF, one of the American scien-
tific stations in the Antarctic. Well,
the band'’s open, for sure. | decide to
speed up my tuning for a few
minutes, and use that old Novice
technique, ““tune for the pileup.”

Normally, | never use this tech-
nique on purpose. | much prefer to
crawl up a band, listening to every
signal at least for a moment. It's a
heck of a lot more productive, and
frankly, a lot less boring. In fact, it's
fun, even if | don’t catch a new one.
A good open band is a dynamic, liv-
ing thing, with a possible surprise at
every kHz: to hear a band, to explore
it, to hear signals from everywhere on
different paths, to eavesdrop on old
friends chatting or people making
new friends.

Careful tuning brings other thrills,
too. Digging a really rare one out,
getting him in a one-on-one situation,
having a nice ragchew with liberal use
of his callsign — and then the enor-
mous pileup on him when you sign
clear with your 100 watts — it's
heady stuff.

Tuning for pileups is a great way to
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run up an SWL DXCC, but getting the
QSO can be tough, really tough.
Especially when you're after a rare
one. Still, suppose that the LU3ZY
station is already on the band? A half
hour’s careful tuning from the bottom
up that leads to finding him at 21,080
with a horrendous pileup isn’t neces-
sarily the right way to do it either.

| start tuning higher, but much
more rapidly. Instead of individual
signals, | look for concentrations of
signals; in a word, for pileups.

At 21,057, | find one. | should say
centered on 057. This one's huge;
hundreds of stations frantically call-
ing; but calling whom? The calling
stations seem to be spread out a bit,
over at least five kHz. That's a pretty
good sign that whomever they are
chasing is working split frequency.
And yes, they all start calling at once,
and they all stop calling at almost the
same time.

Whoever’s running this pileup is a
real pro; he’s got everyone marching
to his drumbeat. And the way they
are calling so neatly in unison sug-
gests that he has a pretty loud signal.
He's probably lower in frequency; |
drop back to 21,050 and have a look.

Almost immediately | find him; a
good 579 signal, really pounding it
out:

“WIDABNNK" ...

“4SMX ? 5NN K" . .
EE”

IIR TUII
. "R K4SMX

“N4AR Hi BILL BNN K" . .
g

“PY7POSNN K . . . “R QSL VIA
KOHGB QTH SO GEORGIA 73 DE
VP8MU QRZ UP8”

South Georgia. A real goody in-
deed, and one | don’t need, but that's
another story. | call it on 2 meters;
“VP8MU, that’s Victor Pappa Eight
Mexico Uniform, South Georgia,
twenty one oh five oh, South Geor-
gia, twenty one oh five oh, listening
up eight, he’s got a good signal,
here's WOKNL."

| get a terse response: “"All right!”
Hmm. Whoever that was really
should sign a call. Oh well.

Anyhow, it's time to keep moving.
I'm soon up to 21,150 and, as | sus-
pected after hearing the South Geor-
gian pileup, no LU3ZY. In a non-con-
test situation, it’s rare to have two or
more huge pileups on a band. [f
nothing else, two rare stations split
the band population between them,
limiting the size of either pileup.

Anyhow, it's back to slow, careful
tuning for me, now that I'm pretty
confident that the LU3ZY station isn't
a featured guest in a pileup. | move
the receiver back down to the bottom
of the band and start tuning up higher
again. My interest is heightened now,
helping me to keep the concentration
needed for the job at hand. Hearing
that VP8 on South Georgia has got-
ten my fires lit, even though | don't

."CUE




need him. After all, South Georgia
and the South Sandwich isles are
neighbors in that frozen part of the
globe. Maybe there is hope. The
band is open, at least, and that pileup
is so huge that there can’'t be too
many people after LU3ZY if he does
show.

Another factor is in my favor. It's
summer here and winter there: the
long night of the polar regions, and
so cold that the personnel at the sta-
tion have to pretty well stay inside.
Maybe there’s a shortage of enter-
tainment; operating 15-meter CW
could be an ideal pastime.

I tune much more carefully this
time, more the way | prefer to tune. If
| didn’t have a specific target (that is,
the LU3) | would tune through 100
kHz, then rotate the antenna 90
degrees and do it again. If the band is
open at all, it can be a fascinating
exercise, listening to the world. | lis-
ten to this signal, “QTH HR BUENOS
AIRES,” and that signal, “QSL SURE
VIA BUREAU,” obviously a statesid-
er with backscatter, and if he is going

SOUTH
" SANDWICH
ISLANDS

to QSL via the bureau he obviously
isn’t too excited.

Then, another backscatter state-
sider, "'OK ISIDRO QSL VIA LU2CN
TNX NEW ONE ES 73 ... " That
almost has to be him! The right
name, the right manager, and a new
country for whoever's in QSO. |
punch the switch to turn on the line-
ar. Bzzzt — zap — the surge relay
drops out, and it's operational. It's
already tuned on 15; | only need to
trim the drive level from the exciter. |
back off the drive control on the ex-
citer; | will advance it to the proper
level as | start my call.

There — the other station is sign-
ing — sure enough, “'LU3ZY DE
W3KT SK.” | listen intently. There he
is, almost dead on 3KT's frequency.

"R W3KT DE LU3ZY OK OM TNX
ES 73 MUST QRT FOR DUTY W3KT
DE LU3ZY SK CLEE.”

Arrrhhhgh! Ohhhhgh!

| call, desperately, a one by two. |
listen. Nothing. Absolutely nothing;
no competition and no QSO. | call
again, but | know I'm dead. | listen.

I'm right,

After a pause, | hear, “SRI HOPE U
GET HIM'NEXT TIME W9KNI 73 DE
W3KT” That KT's a gentleman, a
class act.

I respond, “R TNX JESSE ES
CONGRATS UR FINE CATCH 73 ES
GL W3KT DE WIKNI EE.”

Gad. Maybe | should go back to
stamp collecting.

But even as | consider such op-
tions, | make notes on my little chalk
board, “LU32Y 21032 0154Z.” | make
a mental note as well that the slight
chirp he appeared to have last time |
heard him seems to be gone; his sig-
nal was nice and clean this time.
Hmmm. The time is interesting. Obvi-
ously his watch must change at 0200
Zulu, so that he has to go on duty,
and QRT. I'm pretty sure that he
could not have been on the band
long, or there would have been a ter-
rific pileup on him. | wonder how
W3KT caught him? On a CQ maybe?
Or hunting? 3KT's a sharp old fox,
and his QSO with the LU3 was proba-
bly no accident. He knew what he
was doing.

Well, | don’t really have enough
data to mark any kind of a trend,
although | have a good deal more
than | did yesterday at this time. But
you better believe one thing — i'm
going to be watching tomorrow
around 21,032 at 0130Z like a hawk.

| turn off the gear and head up the
stairs. Might as well go for a walk.

August 11

| had to work late again tonight,
but still, | managed to get home in
good time. My wife, sympathetic to
the cause, has dinner ready when |
get home, and I'm in front of the rig
with a few minutes to spare against
my self-appointed schedule.

OK. Antenna south-southeast.
Check. Linear tuned for 15. Check.
Attenuator out. Check. | settle the
headphones into place, bring up the
receiver gain — and there he is,
square in the middle of the passband.

“CQ CQ DE LU3ZY LU3ZY AR K.
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...atlast...
vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$16450 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comfort and ease of operation.

Radio equipment
not included

FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep
Additional Information on Request. D

Checks, Money Orders, BankAmericard
and Master Charge Accepted

F.0.B. Culver City. (In Calil. Add 6% Sales Tax.)
.— DEALER INQUIRIES INVITED —.

Also Available
Floor Space: 51" Wide by 30" Deep
$192.50

QRZ W1i's, W2's and W3's...

LOOKING FOR AEA PRODUCTS
IN THE NORTHEAST?

LOOK TO RADIOS UNLIMITED...
NEW JERSEY’S FASTEST GROWING
HAM STORE!

Get your hands on AEA's greal keyers huge stock of ham gear), and try before
and Isopole antennas at Radios Unlimited you buy! We don’'t mean a little off-the-air
You can reach us easily via the Jersey diddling with the keyer...we let you PUT
Turnpike, and when you get here you can ITON THE AIR AND HAVE A QSO...really
TRY BEFORE YOU BUY at our in-store
operaling position. Yes! Pick out any AEA
| keyer (or any other equipment from our

check it out under YOUR kind of operating
conditions... then decide. We know AEA,
and we know you'll select one of these

CK-1 Contest Keyer with 500 character
memaory, soft message partitioning, auto
matic serial number, and much, much more

call for super-low price!
MK-1 Morse Keyer with seleclable dot &
dash memory, full weighting, calibrated
speed, bug mode and more

call for super-low price!
KT Keyer Trainer with all the leatures of
the MK-1above and the MT-1 below

call for super-low price'

MM-1 MorseMatic™
two micorcomputers and 37 fantastic fea- MT-1 Morse Trainer for pulling up that code
tures including up to 2000 characlers of  speed the easy way with automatic speed
memory plus virtually every capability o all  increase, five letler or random word length

memaory keyer with

and more, more, more
call for super-low price'

the other keyers & trainers listed below
call for super-low price!

05 THE EXCITING ISOPOLES THAT ARE

9 BOOMING OUT THOSE INCREDIBLE
VHF SIGNALS WITH MAXIMUM GAIN

ATTAINABLE, ZERO

Isopole 144 . . .. ... .....

DEGREE RADIATION | isopoe220 ikolay, GNIGE
ANGLE AND 1.4:1 Isopole 220 junior ... ... Price!

SWR ACROSS THE
ENTIRE BAND!

Find them all at Radios Unlimited, plus a huge collection of new gear from all
major manufacturers...a big selection of used equipment bargains, all you'll ever
need in books, accessories, operating aids, coax, connectors and parts plus a
modern service department dedicated to keeping you on the air. IU's like a pwpelual

2 LA EL

FIND AEA

1760 EASTON AVENUE, SOMERSET, NJ 08873 « (201) 469-4599
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Bzzzt. Snap, the linear’s on. |
pause a moment as | back down the
exciter drive level control. Ahh, no
one else seems to be calling, as | yank
the VFO dead on him. | start calling
him and quickly bring the drive up as |
go. | can't believe it; this is all hap-
pening so fast | haven’t even had time
to get excited or get butterflies yet.
“LU3ZY DE WIKNI WIKNI AR K. |
open the receiver without yet having
to touch the receiver dial from where
| left it last night.

Huh! There are two signals calling
me! Hah! Yes, one is the LU3ZY sta-
tion. OK, the other’s an LU2. Guess
he thought | was signing from a CQ. |
ignore him.

“KNI DE LU3ZY R GE OC ES TNX
QSO UR RST 589 589 NAME HR
ISIDRO ISIDRO QSL VIA LU2CN
LU2CN HW CPY WIKNI DE LU3ZY
KN."”

How sweet it is! “R LU3ZY DE
WIKNI FB DR ISIDRO ES TNX NEW
COUNTRY RST 579 579 HR NR
CHICAGO NR CHICAGO ES NAME
BOB BOB QSL SURE LU2CN OK?
LU3ZY DE WIKNI AR."

“R FB BOB QSL SURE ES GLD BE
NEW FOR U 73 ES GOOD DX WIKNI
DE LU3ZY SK QRZ? K.”

As he starts the QRZ, | shove the
headset back, grab the telephone,
and start punching digits. Let's see.
It's aimost 7 PM out there on the
Coast; Glenn should be home by
now. The phone rings, but no
answer. | pull the headphone jack out
to activate the speaker, and desper-
ately start dialing again.

But wait! “"HOW CPY? KENA DE
LU3ZY AR KN."” Hah! No wonder the
phone went unanswered.

“OK GLENN TNX QSO MUST
QRT FOR DUTY 73 ES GL K6NA DE
LU3ZY SK CLEE.”

| keep listening. Sure enough, a
couple of stations are calling, but |
know how well that is going to work
out. | swing the antenna around to
the west. “K6NA UP 2 DE WIKNI."”
Glenn responds with a brief R’ and
we go up for a very happy ragchew.

ham radio



FAST SCAN ATV

WHY GET ON FAST SCAN ATV?
e You can send broadcast quality video of home movies, video
tapes, computer games, etc, at a cost that is less than sloscan,
e Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.
® DX is about the same as 2 meter simplex — 15 to 100 miles.

ALL IN ONE BOX

TC-1 Transmitter/Converter . . . .
Plug in camera, ant., mic, and TV
and you are on the air. Contains

AC supply, T/R sw, 4 Modules XF-9B

BEIOW., v s cicama e . $ 399 ppd o o~
PUT YOUR OWN SYSTEM TOGETHER Reduce ORM with improved IF selectivity
: The XF-9B crystal filter is the heart of good, modern receiver
'I'_()j(ASm ‘:jTlvt E":él““r |c3r:lil;|312 (and transceiver) designs. It is used between the mixer stage and
L “239 35” a gr_ - ;”a Fac ol the IC IF amplifier stage to suppress adjacent channel in-
or &3 MZ. GO I0s terference by over 100 dBs.

wired and tested .. $89 ppd

PA5 10 Watt Linear matches ] =
ET.

exciter for good color and sound.

"
Lo
o This and all modules run on XF9B I.C.IF XF910 D
h 138vdc. ... .......$89ppd AMPL.

TVC-2 Downconverter tunes The XF-9B can also be used to u i
- pgrade older receiver designs
420 to 450 mHz. Outputs TV which use vacuum tube or discrete transistor IF amplifier
ch 2 or 3. Contains low noise stages. PRICE $68.60 plus shipping.
MRF901 preamp. .. ... $ 55 ppd Specification XF-88
PACKAGE SPECIAL all FMAS5 Audio Subcarrier a(ifis g:g:je;ﬂl;:gquency gz?iﬂ:; Shaps Factmg:% gg
four modules $ 249 ppd Standard TV sound 1o  the Passband Ripple <2.0dB Ultimate Attenuation
picture . . . ... ... .. $29 ppd Insertion Loss <35dB Terminations:
SEND SELF-ADDRESSED STAMPED ENVELOPE Export Inquiries Invited
FOR OUR LATEST CATALOG INCLUDING: 296
Info on how to best get on ATV, modules for the builder, 1 = MHz EQUIPMENT s
complete units, b&w and color cameras, antennas, monitors, Announcing the new 1286 MHz units
etc. and more. 20 years experience in ATV. by Microwave Modules.
Credit card orders call (213) 447-4565. Check, Money Low Norse RECEIVE Convertes 1
Order or Credit Card by mail, tow L‘?LT“‘.”‘?L“«‘ ,‘u:‘\“\'-ltl:'ln

P ol ger regutar 1796 MHZ emy antennas. Witer, irigiers

P.C. ELECTRONICS

Maryann 2522 PAXSON

TRANSVERTERS FOR ATV
OSCARS 7,8 & PHASE 3

Transverters by Microwave Modules and other manufaclurers can convert your
existing Low Band rig to operate on the VHF & UHF bands. Models also
available for 2M to 70cm and lor ATV operators Irom Ch2/Ch3 to 70cms
Each transverter contains both a Tx up-converter and a Rx down-converter
Write for details of the largest selection available

ANTENNA BDUKS bv Bl“ Orr, WGSAI Prices start at $199.95 plus $6.50 ship_;')ing‘

Tom
WB6YSS ARCADIA, CA 91006 WEORG

ALL ABOUT CUBICAL QUAD ANTENNAS SPECIFICATIONS
The cubical quad antenna is considered by many to be the best DX Output Power 10w
antenna because of its simple, lightweight design and high per- Receiver N.F 3dBiyp
formance. In Bill Orr's latest edition of this well known book, you'll find Recelver Gain 30 dB typ
quad designs for everything from the single element to the multi- Prime Power 12V DG
element monster quad, plus a new. higher gain expanded quad (X-0)
design. There's a wealth of supplementary data on construction Attention owners 5.7 F
’ : of the original MMt432-28 models Update your transverter
feeding, luning, and mounting quad antennas. It s the most com to operate OSCAR 8 & PHAEE 3 by adding the 434 to 436 MHz range. Mod kit
pre‘hge?nr‘swe single edition on the cubical quad available 112 pages including 1ull instructions $26 50 plus §1 50 shipping. efc
CIRP-CQ Softbound $4.75 ANTENNAS (FoB CONCORD, VIA UPS)
. 144-148 MHz J-SLOTS

THE anu AMATEUR ANTENNA HANDBOOK B OVER 8 HORIZONTAL POL. + 12.3dBd D8/2M  $63.40

by William |. Orr, W6SAI and Stuart Cowan, W2LX B8BY 8 VERTICAL POL D8/2M-VERT. $76.95

It you are pondering what new antennas to put up. we recommend you 8 + BTWIST . = _ BXY/2ZM  $62.40

read this very popular book. It contains lots of well illustrated construc-
tion projects for vertical, long wire, and HF/VHF beam antennas. Bul,
you'll also get information not usually found in antenna books. There is
an honest judgment of antenna gain figures, information on the best
and worst antenna locations and heights, a long look at the quad vs
the yagi antenna, information on baluns and how 10 use them, and
some new information on the increasingly popular Sloper and Delta
Loop antennas. The text is based on proven data plus practical, on-the-
air experience. We don't expect you'll agree with everything Orr and
Cowan have 1o say, but we are convinced that The Radio Amateur
Antenna Handbook will make a valuable and often consulted addition to
any Ham's library. 190 pages. ©1978

CIRP-AH Softbound $6.95

BEAM ANTENNA HANDBOOK

Here's recommended reading for anyone thinking about putting up a
yagi beam this year. It answers a lol of commonly asked questions like
What is the best element spacing? Can different yagi antennas be
stacked without losing performance? Do monoband beams outperform
tribanders? Lots of construction projects, diagrams, and photos make
reading a pleasurable and informative experience. 198 pages. © 1977

[IRP-BA Softbound $5.95

Please add $1.00 to cover shipping and handling.

HAM RADIO’S BOOKSTORE

GREENVILLE, N. H. 03048

More Details? CHECK — OFF Page 94

420-450 MHz
MULTIBEAMS

3 For local, DX, OSCAR,
% and ATV use.

48 EL GAIN + 15.7 dBd 7T0/MBM48 $75.75
BB EL. GAIN + 18.5dBd 70/MBM88 $105.50
UHF LOOP YAGIS

28 LOOPS GAIN + 20dBi 50-ohm, Type N Cannector
1250-1340 MHz 1296-LY B ft. boom $64.70
1650-1750 MHz  1691-LY 6 t. boom _ $70.90

Send 36¢ (2 stamps) for full details of KVG crystal products and all your VHF & UHF equip
meni requirements [
Pre-Selector Filters Amplitiers 558 Transverters |
Varactor Triplers Crystal Filters FM Transverters

Decade Pre-Scalers Frequency Filters VHF Converters

Antennas Oscillator Crystals UHF Converters

International, Inc.
t Office Box 1084
‘Mass. 01742, USA
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1900 MHz to 2500 MHz DOWN CONVERTER
This receiver is tunable over a range of 1900 to 2500 mc and is intended for amateur radio use. The local oscillator is voltage controlled (i.e.) making the
i-f range approximately 54 to 88 mc (Channels 2to 7).

PO BOARD WITH DAT A Lttt e e e e e e e $19.99
PC BOARD WITH CHIP CAPACITORS 13, L oottt et e e et e e e e e e e e $44.99
PCBOARD WITH ALL PARTS FOR ASSEMBLY . . . e e e e e e e i $69.95
PC BOARDWITH ALL PARTS FOR ASSEMBLY PLUS 2NB603 . ... ...\ttt ettt e e et e e et $89.99
PC BOARD ASSEMBLED AND TESTED . . ... .ottt et et e e ettt e e et e e e e e e i $79.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA . . ... e $159.99
POWER SUPPLY ASSEMBLED AND TESTED .. ...\t tttt ittt ettt ettt et et e e et e et e e ees $49.99
YAGIANTENNA 4' LONG APPROX. 20 TO 23 dB GAIN . . ...t et e e e et e i $39.99
YAGIANTENNA 4 WITHTYPE (N, BNC, SMA Connector) .. ... ... e e e e e e e e s $64.99
2300 MHz DOWN CONVERTER HMRII, with dish antenna — G MONtRS WarTantee . . .. ... .. . .ttt $200.00
2300 MHz DOWN CONVERTER
Includes converter mounted in antenna, power supply, plus 90 DAY WARRANTY . .. ... .. . e $200.00
OPTION #1 MRF902in front end. (7 dB noise figure). . ... ... L i e e e e e e e e e $299.99
OPTION #2 2N6603 in front @nd. (S AB NOISE figQUIE) . ... .o ittt it e et e e e e s $359.99
2300 MHz DOWN CONVERTER ONLY
10 dB Noise Figure 23dB gainin box with Nconn. Input Fconn. Qutput. . .. ... ... e e $149.99
7 dB Noise Figure 23 dB gain in box with Nconn. Input Fconn. Qutput. ... .. ... . s $169.99
5dB Noise Figure 23dB gain in box with SMAconn. Input Fconn. Qutput. ... ... ... L e $189.99
DATA IS INCLUDED WITH KITS ORMAY BE PURCHASED SEPARATELY . ... ittt e et e e et $15.00

Shipping and Handling Cost:
Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add $7.50.

* INTRODUCING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS *

( Satellite Receiver Boards )
DUAL CONVERSIONBOARD . ..... Y $25.00
This board provides conversion from the 3.7-4.2 band first to 900 MHz where gain and bandpass filtering are provided and, second, to 70 MHz.
The board contains both local oscillators, one fixed and the other variable, and the second mixer. Construction is greatly simplified by the use
of Hybrid IC amplifiers for the gain stages..

A7 PF CHIP CAPACITORS ...ttt itii ittt ettt e tnnassanesaaessaasseasesssossasaeesnetssosssneaetaissseaeroassetasonnnnsnn $6.00
For use with dual conversion board. Consists of 6 — 47 pF.
O MHZIF BOARD . ... ott ittt e ettt ceeneetseenansnnaaanesesstsnnsanesensaossssasusnstsauesesassnssassesasceasssssassnsns $25.00

This circuit provides about 43 dB gain with 50 ohm input and output impedance. It is designed to drive the HOWARD/COLEMAN TVRO De-
modulator. The on-board band pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than ¥z dB. Hy-
brid ICs are used for the gain stages.

DT PF CHIP CAPAC T O RS . . .. .ttt ii et ineteaaas et eaanneaaassanssesossaaessenarensssnsenetosttnssenaanesassananns $7.00
For use with 70 MHz IF Board. Consists of 7 — .01 pF.
DEMODULATOR BOARD ... ... ittt it ieteeastuneaeaaaeasaeaiecaaonsnonnosaensasssasssssssasstasstsrereanasssavasanns 40.00

This circuit takes the 70 MHz center frequency satellite TV signals in the 10 to 200 millivolt range, detects them usin%a phase locked loop, de-
emphasizes and filters the result and amplifies the result to produce standard NTSC video. Other outputs include the audio subcarrier, a DC
voltage proportional to the strength of the 70 MHz signal, and AFC volitage centered at about 2 volits DC.

£ TU =Y o o s PO $15.00
This circuit recovers the audio signals from the 6.8 MHz frequency. The Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the

Miller 9052 coil tunes for recovery of the audio.

217 Y Y 1T 0] o 2 T $25.00
Duplicate of the single audio but also covers the 6.2 range.
{2 o3 oo 1V 1 - T T L R ER $15.00

This circuit controls the VTO’s, AFC and the S Meter.

TERMS:

WE REGRET WE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ALL RETURN ORDERS SUBJECT TO PRIOR APPROVAL BY MANAGEMENT.

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY.

ALL ORDERS SENT FIRST CLASS OR UPS.

ALL PARTS PRIME AND GUARANTEED. (602) 242"891 6
WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE. lb k
PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES.

W 420 AP LCONG et A o U, 2111 W. Cametbac
WEALSOSWAPORTRADE. Phoenix, Arizona 85015

NEW — TOLL-FREE NO. 800-528-0180 — please, orders only!

66 [l August 1981 Tell ‘em you saw it in HAM RADIO!




Z

electronacs
RF TRANSISTORS
FAIRCHILD VHF AND UHF PRESCALER CHIPS ;L’:sm ::‘;%EO ggggo P:ﬁ'ﬁg m:fsso :?(;CE
] ! . .00
TEX Bwshmmetunr R
11090DC 650 MHz Prescaler Divide by 10/11 16.50 2N1692 15.00  2NS637 2215 MM1553 56.50
11C91DC 650 MHz Prescaler Divide by 5/6 16.50 2N1693 15.00  2NS641 6.00 MM1601 5.50
1108300 1 GHz Divide by 248/256 Prescaler 29.90 2N2632 4500 2N5642 1005 MM1602/2N5842 7.50
11C700C 600 MHz Flip/Flop with reset 12.30 2N2857JAN 252 2N5643 1882 MM1607 8.65
1105800 ECL VCM 453 2N2876 1235  2N6545 1238  MM1661 15.00
11C44DC/MC4044 Phase Frequency Detector 3.82 2N2880 2500  2N5764 27.00  MM1669 17.50
11C24DCIMC4024 Dual TTL VCM 3.82 2N2927 7.00  2N5842 878  MM1943 3.00
11C06DC UHF Prescaler 750 MMz D Type Flip/Flop 12.30 2N2947 18.35  2N5849 21.29  MM2605 3.00
11C05DC 1 GHz Counter Divide by 4 50.00 g:g:g ‘g-gg g::gfg 5;-2; mjgx g-gg
11CO1FC High Speed Dual 5-4 input NO/NOR Gate 15.40 2N2950 500 2NSe22 1000  MMCMa18 20,00
TRW BROADBAND AMPLIFIER MODEL CA8158 g 13 anceez o v
Frequency response 40 MHz to 300 MHz 2N3301 104 2N5945 12:38 MMT2857 2:63
Gain: 300 MHz 16 dB Min,, 17.5 B Max. 2N3302 105 2N5946 1489  MRF245 33.30
Voltace, s MHz0to - 1 dB from 300 MHz 2N3304 148 2N6080 774  MRF247 33.30
oltage: 24 volts dc at 220 ma max. $19.99 2N3307 1260  2N8081 10,05 MRF304 43.45
CARBIDE — CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2N3309 390  2N6082 11.30  MRF420 20.00
Size: 35, 42, 47, 48, 51,52 $2.15 2N3375 932  2N6083 1323  MRF450 11.85
Size: 53, 54, 65, 56, 57, 58, 59, 61, 63, 64, 65 185 2N3553 187 2ne84 1466 MRAF450A 11.85
Size: 66 190 2N3755 7.20  2N6094 7.15  MRF454 21.83
Size: 1.25 mm, 1.45 mm 200 2N3818 6.00  2N6095 11.77  MRF458 20.68
Size: 3.20 mm 258 2N3866 1.09  2NB096 20.77  MRF502 1.08
2N3866JAN 280  2N6097 2054 MRF504 6.95
CRYSTAL FILTERS: TYCO 001-19880 same as 2194F 2N386B8JANTX 4.49  2N6136 2015  MRF509 4.90
10.7 MHz Narrow Band Crystal Filter 2N3924 3.34  2N6166 3860 MRF511 8.15
3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150 2N3927 1210 2N6439 4577  MRF901 5.00
KHz min. 2N3950 26.86  2N6459/PTI795 1800  MRF5177 2162
Ultimate 50 dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0 + /- 5 pf 3600 2N4072 180 2N8603 1200  MRF8004 1.60
ohms. $5.95 2N4135 200 2N6604 1200 PT41868 3.00
2N4261 1460  A50-12 2500 PT4571A 1.50
MURATA CERAMIC FILTERS 2N4427 120 BFR90 500 PT48i2 5.00
Models: SFD-455D 455 kHz $3.00 2N4957 362 BLYS68C 2500 PT4628 5.00
SFB-455D 455 kHz 2.00 2N4g58 292 BLY588CF 2500 PT4640 5.00
CFM-455E 456 kHz 7.95 2N4859 223  CD3495 1500  PT8659 10.72
SFE-10.7 10.7 MH2 5.95 2N4976 19.00  HEP76/S3014 495 PT9784 24.30
2N5090 1231 HEPS3002 11.30  PT9790 41.70
2N5108 403  HEPS3003 29.88 SD1043 5.00
2N5109 166  HEPS3005 995 SD1116 3.00
2N5160 349  HEPS3006 1990 SD1118 5.00
TEST EQUIPMENT — HEWLETT PACKARD — TEKTRONIX — ETC. 2N5179 1.05 HEPS3007 2495 SD1119 3.00
Hewlett Packard: 2N5184 200 HEPS3010 11.34 TRWMRA2023-1.5 4250
491C TWT Amplifier 2 to 4 Ge 1 watt 30 dB gain $1150.00 2N5216 4750 HEPS5026 256 40281 10.90
608C 10 to 480 mc .1 uv to .5 V into 50 ohms Signal Generator 500.00 2N5583 455  HP35831E/ 40282 11.90
608D 10to 420 mc .1 uV to .5 V into 50 ohms Signal Generator 500.00 2N5589 682 HXTR5104 5000 40290 2.48
612A 450 to 1230 mc .1 uV to .5 V into 50 ohms Signal Generator  750.00 MM1500 32.20
614A 900 to 2100 mc Signal Generator 500.00
616A 1.8t0 4.2 Gc Signal Generator 400.00
6168 1.8 t0 4.2 Gc Signal Generator 500.00
618A 3.8 10 7.2 Ge Signal Generator 400.00
6188 3.8t0 7.2 Ge Signal Generator 500.00 CHIP CAPACITORS
620A 7to 11 Gc Signal Generator 400.00 1pf 27pt 220pf 1200pf
6238 Microwave Test Set 900.00 1.5pf 33pf 240pt 1500pt
626A 10 to 15 Ge Slgnal Generator 2500.00 We can supply any 220t aspt  270pf 1800t
895A 12.4 to 18 Gc Sweep Generator 900.00 value chip capac- 2.7pt 47pf 300pt 2200pf
Alltech: itors you may need. 3.3pf 56pf 330pf 2700pf
473 225 to 400 mc AM/FM Signal Generator 750.00 y y 3.9pf 68pt 380pt 3300pt
PRICES 4.7pf 82pf 390pf 3900pt
Singer. 56p!  100p!  430pt  4700pf
MF5/VR-4  Universal Spectrum Analyzer with 1 kHz to 27.5 mc Piug In  1200.00 11010 $1.49 e'spt P P P
; 11.50 129 .8p 110pf 470pt 5600pt
Keltek: . 51- 100 ‘80 8.2pt 120pt 510pf 8800pf
XR630-100 TWT Ampiifier 8 to 12.4 Ge 100 watts 40 dB gain 9200.00 101 - 1.000 ‘69 10pt 130pt 560pf 8200pt
Polarad: 1,001 up ‘a9 12pf  150pf 620pf .010mf
2038/2438/1102A ' 15pf 160pf 680pf .012mf
Calibrated Display with an SSB Analysis Module and a 10 to 18pt 180pt 820pf .015mf
40 mc Single Tone Synthesizer 1500.00 22pf 200pf 1000pf .018m¢f

HAMLIN SOLID STATE RELAYS

120 Vac at 40 Amps.
Input Voltage 3 to 32 Vdc.

240 Vac at 40 Amps.
Input Voltage 3 to 32 Vdc.
Your Choice $4.99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR

5.52-2.7/8
5.596-2.7/&/U
5.595-,500/4/CW
5.695-2.7LS8B
5.695-2.7USB
5.645-2.7/8
9.0USB/CW

YOUR CHOICE $24.95

NEW — TOLL-FREE NO. 800-528-0180 — please, orders only!

More Details? CHECK — OFF Page 94
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MRF454 s

NPN SILICON RF POWER TRANSISTORS

. designed for power amplifier applications in industrial, com-
mercial and amateur radio equipment to 30 MHz.

® Specified 12.5 Volt, 30 MHz Characteristics —
Output Power = 80 Watts
Minimum Gain = 12 dB
Efficiency = 50%

NPN SILICON RF POWER TRANSISTOR

. .. designed primarily for use in large-signal output amplifier stages.

Intended for use in Citizen-Band communications equipment
MRF472 operating at 27 MHz. High breakdown voltages allow a high

percentage of up-modulation in AM circuits,

32' 50 ® Specified 125V, 27 MHz Characteristics —
Power Qutput = 4.0 Watts
Power Gain = 10 dB Minimum
Efficiency = 65% Typical

MRF475 NPN SILICON RF POWER TRANSISTOR

.. designed primarily for use in single sideband linear amplifier
output applicaiions in citizens band and other communications
equipment operaiing to 30 MHz.

® Characterized for Single Sideband and Large-Signal Ampiifier
Applications Utifizing Low-Level Modulation.

® Specified 13.6 V, 30 MHz Characteristics —
Qutput Power = 12 W (PEP)
Minimum Efficiency = 40% (SSB)
Output Power = 4.0 W (CW)
$5.00 Minimum Efficiency = 50% (CW}
Minimum Power Gain = 10 dB (PEP & CW)

® Common Collector Characterization

MRF458 ..o

NPN SILICON RF POWER TRANSISTOR

... designed for power amplifier applications in industrial,
commerical and amateur radio equipment to 30 MHz

® Specified 12.5 Volt, 30 MHz Characteristics -
Qutput Power - 80 Watts
Minimum Gamn = 12 dB
Efficiency = 50%

® Capable of Withstanding 30:1 Load VSWR @ Rated Pgy¢ and VeC

$46.45
MHW710 -2 440 to 470MC

UHF POWER AMPLIFIER MODULE

. designed for 12,56 volt UHF power amplifier applications in
industrial and commercial FM equipment operating from 400
to 512 MHz.

@ Specified 12.5 Volit, UHF Characteristics —
Qutput Power = 13 Watts
Minimum Gain = 19.4 dB
Harmonics - 40 dB

50 2 Input/Output Impedance

Guaranteed Stability and Ruggedness
Gain Control Pin for Manual or Automatic Output Level Control

Thin Film Hybrid Construction Gives Consistent Performance
and Reliability

Tektronix Test Equipment

] Widebant High Gan Plug In S 4100
A Dual Trace Plug In 170700
K Fast Rise OC Pluy in 63
N Sampling Plug In 2un. o0
R Transistor Risetime Plug In 116.00
W Wigh Gain Differential Comparator Pluy In 28300
Tu-2 Test Load Plug In for 530754107550 Main Frames 51,00
1A2 Widehand Dual Trace Plug In 26
151 Sampling Unit With 350PS Risetime OC to 1Gn/ 730,00
2A61 AC Differential Plug In JRERIY
353 Dual Trace Sampling DC to IGHZ Plug in 250.00
3576 Dual Trace Sampling OC to 875MH7 Plug IN 250.00
7IA Sampling Sweep Pluy [n 250,100
3L10 Spectrum Analyzer | to 36MHZ Piug IN 1004, 00
50 Amplifier Plug In 40,00
51 Sweep Plug In 50,00
53/54B  Wideband High Gain Plug In 4500
53/54C Oual Trace Plug In 11 nn
53/540  High Gain DC Differential Plug in 3it.00
53/54G Wideband DC Differential Plug In &8, 00
84 Test Plug In For 580/581 Main Frames 75.00
107 Square Wave Generator .4 to IMHZ 48,00
RM122 Preanplifier 2Kz to GUKHZ 53.00
123 AC Coupled Preamplifier 25.00
11 Current