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For over 30 years UTC has been the leader in
advancing the art and technology of iron core
inductance devices . . . The Linear Standard (LS
type) units are the highest quality, non-hermetic,
high fidelity transformers of their type. This series
includes transformers designed for tube, transistor,
hybrid, modulation and matching applications.

With the ever increasing use of wide range equip-
ment, the point has been reached where the major
limiting factor is the frequency range of the trans-
formers employed. These LS components represent
the closest approach to the ideal transformer from
the standpoint of uniform frequency response, low
wave form distortion, high efficiency, thorough
shielding, and dependability.
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ADVERTISING RATES

1X 6X 12X
Il p $268 $252 $236
5 p 138 130 122
1/21 p 71 67 63
Y 114 37 35 33
| L 20 19 18

Roughly, these are our rates. You
would do very well, if you are
interested in advertising, to get
our official rates and all of the
details. You’ll never get rich sell-
ing to hams, but you won’t be
quite as poor if you advertise in 73.

73 Magazine is published monthly
(thank heavens 1t's not weekly)
by 73, Inc., Peterborough, N. H.
Zip 03458 (terrible number). The
phone is 603-924-3873. Subscription
rates $4.00 per year, 37.00 two years,
510 three wyears world wide. Second
class postage is paid at Peterborough,
New Hampshire and at additional
mailing offices. Printed in Bristol,
Conn., U.S.A. Entire contents copy-
right 1965 by 73, Inc. Postmasters,
please send form 3579 to Good Old 73
Magazine, Peterborough, New Hamp-
shire. Use wvour Zip Zone and save
our shirt.
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Brand X Raises Price

The July issue of CQ came out so late 1
didn’t have it before our August issue went to
press so I could good naturedly rib them about
their last-ditch-desperate-when-all-else-fails
move of increasing the price of the magazine.
Actually August would have been a difficult
time to make any sarcastic remarks because
we raised the cover price of 73 to 50¢ that
month ourselves. We raised the newsstand
price to 50¢ a couple years back, but had kept
the price at radio distributors at 40¢ since that
worked out fine for us. Then our printer sent
a truckload of 40¢ copies up to our Canadian
newsstand distributor by mistake and that
made an awful mess. 1 figured it was about
time to stop the nonsense and make all the
copies 50¢ and be done with it.

CQ might do better if they invested in a
smart publisher who kept costs down instead
of pleading helplessness over the rising costs
of paper, printing, postage, labor, taxes, en-
gravings and general overhead. Balonev. If
there is any rise in the costs of paper I
haven’t seen it. We're using a lot better stock
than either of the other magazines and we
have managed to cut our paper costs almost
vearly by shrewd shopping around. By working
with printers that are set up to handle our
magazine we have been able to cut our print-
ing costs considerably and we are now plan-
ning on running 128 pages per month most of
the time in the future as a result of our recent
change to a printer better able to handle the
larger run our increased circulation has made
necessary.

Postage has been going up, I'll grant, but
the increase has been miniscule. Taxes? Only
when you are making a profit, fellows. No
profit, no taxes, so where is the problem? We
are paying the same for our engravings that
we paid five years ago and there is no hint of
any increase . . . and if an increase does come
along 1 believe that we can find a half dozen
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never say die

engravers to work at our present price. Labor?
Sure, if I had a bunch of high priced dunder-
heads sitting around here on permanent vaca-
tion or out on a 56 foot yacht on Long Island
Sound paid for by the magazine I would cry
about labor costs too.

Perhaps I should increase our cover price to
75¢ and out-yacht CQ . . . hi. Shucks, at the
rate things are going around here 1 could add
a small plane to that.

HQ Instructions

Here I go, picking on ARRL again. This
time I just want to pass along some informa-
tion sent in by an SCM who has been rather
frustrated in trying to report the reactions to
“incentive licensing” in his area to his Division
Director and ARRL HQ. The answer he re-
ceived from his Director was that he wasn't
supposed to get advice from the members, just
bring them into line. Get into line fellows, and
do as you are told.

|ARC Convention in Geneva

The International Amateur Radio Club, an
organization formed primarily to demonstrate
amateur radio to delegates attending ITU
meetings, has announced that it will have
a convention on September 18th and 19th
at Geneva. This is an excellent time of the
vear and a good excuse to get over to
Europe . . . particularly to Switzerland. In
addition to the usual technical papers, meet-
ings with well known DX amateurs, and
general confab, you will have an opportunity
to operate the six ham stations which will be
on the air around the clock for the two days
on all bands as 4UlITU through 4UBITU. It
you haven't tried DX operating here is a
chance with the tops in gear and a great
location.

Drop a line to IARC, Box 6, 1112 Ceneva
20, Switzerland for more info.

73 MAGAZINE



NEWW

FROM
INTERNATIONAL

VHF /UHF
UNITIZED TRANSMITTERS
50 mc—420 me

50 or 70 mc =4
DRIVER/ TRANSMITTER

The AOD-57 completely wired
with one 6360 tube, two

MULTIPLIER!AMPLIFIER

The AOA-144 uses two 6360
tubes providing 6 to 10 watts

International’s new unitized VHF/ UHF transmitters make
it extremely easy to get on the air in the 50-420 mc range
with a solid signal. Start with the basic 50 or 70 mc
driver. For higher frequencies add a multiplier-amplifier.
All units are completely wired. Plug-in cables are used to
interconnect the driver and amplifier.

220 mc S,
MULTIPLIER!AMPLIFIER

The AOA-220 uses two 6360
tubes providing 6 to 8 watts

12BY7 tubes and crystal output. Requires AOD-57 for output on 220 mc. Requires
(specify frequency). Heater driver. Heater power: 6.3 AOD-57 for driver. Heater
power: 6.3 volts @ 1.2 amps. volts @ 1.64 amps. Plate power: 6.3 volts @ 1.64 amps.
Plate power: 250 vdc @ 50 ma. power: 250 vdc @ 180 ma. Plate: 250 vdc @ 150 ma.
AOD-57 complete $69.50 AOA-144 complete $39.50 AOA-220 complete  $39.50

AOA-420

MULTIPLIER/AMPLIFIER

The AOA-420 uses two 6939
tubes providing 4 to 8 watts Four
output on 420 mc. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 voits @ 1.2

RELAY BOX

circuit double throw.
Includes coil rectifier for 6.3
vac operation.

ARY-4 Relay Box

APD-610 /

o

FILAMENT

SUPPLY
The APD-610 provides 6.3 vac
@ 10 amperes.

amps. Plate: 220 vdc @ 130 complete ... ... $12.50 APD-610 complete ___$9.50
AOA-420 complete __$69.50
COMPLETE TRANSMITTER
6 METERS 90 mc ADD-57
2 METERS 144 mc A0D-57 PLUS _ﬁ.ﬂﬁ*1¢4
220 mc ADD-57 PLUS _AUA-EEU
: : 420 mc ADD-57 PLU_S ADA-144 PLUS AOA-420

e
MODULATOR
The AMD-10 is designed as a com-
panion unit to the AODA series of trans-
mitters. Uses 6ANB speech amplifier
and driver, 1635 modulator. Output: 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 ma, no signal, 70
ma peak: 6.3 vac @ 1.05 amps.
AMD-10 complete ... .. $24.50

Order Direct
from International

INTERNATIONAL

CRYSTAL MFG. CO.'INC.

18 NORTH LEE — OKLA. CITY, OKLA.
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TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (SS)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility—designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it yvourself—use either flat
base or special tilting base (illustrated above) depend-
ing on your needs. Rated and Tested—entire line engi-
neered so you can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers
is complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100.

SEND FOR ROHN TOWER HANDBOOK
—$1.25 Value g
—ONLY $100 postpaid (special to readers =
of this magazine), Nearest ¥ 0
source of supply sent on request. Repre- ¥ Tiurgesss
sentatives world-wide to serve yvou. Write ¢ |iflRsnuia
today to: - TR

P. O. Box 2000

Peoria, lllinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”

| Cl'-l.lb?

Say You Saw It

A good friend of 73 who works for a
major ham manufacturer points out that all
too many of you who send for information on
new products don't give credit to 73 in yowr
letter or card. While I do hope that youll
always mention 73 when you write for litera-
ture, it seems to me that it might just be
fun to credit 73 no matter where you saw
the ad . . . I can just see them trying to
find their ad in an issue of 73 after a dozen
or so amateurs write in saying they are answer-

ing their ad in 73. Heh.

Station Operator Jazz

The recent FCC decision that the operator
of an amateur station must use his own call
unless the licensee is in actual control of the
station as discussed in my February editorial
will have an interesting effect on some of our
DX hunters. From now on they will have to
be on hand to work their own DX and not
be able to depend upon a friend to come in
and hook a rare one when he is away. Even
worse, fellows on DXpeditions wont be able
to work their own station and they’ll end up
being the only one not working the rare one.
This could put quite a crimp in DXpedi-
tions.

Many of us are watching QST with interest
to see how long the ARRL general manager
is going to wait before telling the members
about the new interpretation of the rules.

|Q Test

Here's a little 1Q test which takes less than
a minute. First, read the following sentence,

FINISHED FILES ARE THE RESULTS
OF YEARS OF SCIENTIFIC STUDY COM-
BINED WITH THE EXPERIENCE OF
YEARS.

Now count the number of “F”’s in the sen-
tence. Count them out loud. Count them only
once, then check yvour answer at the bottom
of this page.

New Trophy

Nominations are now in order for a brand
new amateur radio award, the Benedict Ar-
nold Trophy. This handsome trophy will be
awarded whenever needed to those amateurs
who have placed self-interest sufficiently far
enough ahead of the common good to attract
national interest in their shame.

IQ test answer. There are six F's in the
sentence. The average reader finds three:
above average four. Welcome to the dunce
. « « YWayne



—_

Woiors AUTOMATCH” %

Ak

=

There’s only ONE mobile! antenna made
that will stand up like this gz
year aftelx vear, car after car) instead
of like this v gi=
and never needs this O—Lo°

What’s more it will add about 4 db’s
to your signal strength with standing
wave ratios on every band that look
ke this |\, [/instead of this /"
Operates cool as a E——= too, even
with a thousand PEP going that-a-way.
It’s the new Waters AUTO-MATCH,

but natch. Never anything like it!

Cost? $38.85 complete, ready to go on
75 meters — even less on the other bands.

WAYLAND, MASSACHUSETTS

WATERS QUALITY PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS

~310r this! P
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2501 Chestnut Lane
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Der Klelner Keyer




- 84

= . — - —

—

Have you ever wished you had a CW keyer
that would automatically make pertect dots
and dashes? Here is your opportunity to make
just such a keyer, using modern digital com-
puter transistor circuits. Capable of speeds
from 10 to 50 words per minute, Der Kleiner
Keyer automatically generates dots and spaces
which are of identical duration; and dashes
which are exactly as long as three dots. And
how is all this magic performed?

An explanation of the switching logic

To achieve an undertsanding of just how our
transistors function to produce this precise
spacing and timing, let us refer to the Logic
Diagram of the Keyer, Fig. 1 and the pulse
diagram in Fig. 2.

FfErATrFLIBDEDS TOHALE

Basic circuits in the Keyer are the multi-

- vibrator, flip flop and nor gate. Added to these

are three additional switching or amplifying
stages whose only purpose is to obtain isola-
tion and current gain and may therefore be
temporarily disregarded for the sake of our
explanation.

When the kever mechanism is moved to the
dot position, negative six volts on the base of
transistor Q3 causes the multivibrator to turn
on, producing a series of positive-going pulses
as long as the key is closed. This negative
voltage also inhibits the flip Hop preventing its
operation, so that only dots are present at the
driver transistor Q6 and output switching
transistor, Q7. Further, once a dot pulse has
been initiated and is present at the output of
Q6, it is fed back to the base of Q3 and en-

7
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Fig. 1. Logic diagram of Der Kleiner Keyer,

sures completion of the individual pulse. Oper-
ator error is thereby corrected to some extent.

Now, if the keyer mechanism is moved to
the dash side, and we are operating in the
semi-automatic mode, we find the negative six
volts impressed directly on the base of Q7,
causing it to be held on so long as the key is
down. In this mode, our keyer is like a bug”
which is in fact a semi-automatic keyer.

In the automatic mode, the negative six
volts is again present at the base of Q3 caus-
ing it to turn on the multivibrator. Now, how-
ever, the negative inhibit voltage is not present
at the flip flop due to its being blocked by the
dot diode, D7.

Being thus uninhibited and having the char-
acteristic of being triggered alternately on and
off by succeeding positive going pulses only,
we find that our flip flop will actually count.
In other words, the flip flop produces one posi-
tive pulse for every two positive dot pulses.
The digital logic diagram, Fig. 2 illustrates

FREE - RUNNING MULTIVIBRATOR

FLIP - FLOP

MULTIVIBRATOR OUTPUT

FLIP-FLOP OUTPUT

SUMMATION IN NOR GATE

3.2l Jid

Fig. 2. Digital logic in producing the letter “'V".

this relationship. Going one step further, we
may add these positive pulses from the multi-
vibrator and flip flop by the use of the nor gate,
diodes D5 and D6.

Thus we find that the output of the nor gate
provides a dash exactly three times as long in
duration as a dot. What could be more con-
venient in the design of our keyer?

A quick look at the circuit

Fig. 3 is the complete circuit for the keyer
including power supply. The principal com-
ponents described in the foregoing switching
logic discussion may be readily identified. The
150k bias resistors connected to the base of
each transistor provide an adequate positive
voltage which effectively cuts-off the PNP type
transistors. Due to the much higher resistance
of this bias resistor than that of the respective
coupling resistor or diode, any negative pulses
will take precedence at the base of the tran-

SELF-COMPLETION FEED-BACK

r
I
i HOLD-ON
' Do I50K
| o O+ev
I i "'_T_ 0o NOTE
: O <+ 25V DI THRU DIO - SEE TEXT
iy TI ;]; Ol THRU Q6 - RCA 2N404
o pio IS0K Q7 - IS0V RCA 2N398
* K ANN— O-6v
E-s.au IA.
= 5
AN\ =

Fig. 3. Schematic diagram of Der Keyer.
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sistor and cause the transistor to conduct.

The ratio of dot spacing to duration is set
by the 10k potentiometer in the negative sup-
ply to the multivibrator. This control is ad-
justed only once, preferably by aid of an
oscilloscope and need not again be adjusted.

Keyving speed is determined by the dual 15k
potentiometers and the two 5 uf miniature elec-
trolytic capacitors in the multivibrator. As has
been shown earlier, only the dots need be con-
trolled, because the dashes automatically are
timed by the dots through the counting action
of the flip flop and adding action of the nor
gate. The value of timing potentiometers and
capacitors may be changed within reason re-
membering the relationship, T = RC. A non-
linear dual potentiometer such as one having
an audio taper should not be used because it
will tend to crowd the faster speeds making
difficult adjustment.

Inexpensive components throughout

All transistors used in the keyer except the
output transistor, are inexpensive general pur-
pose audio transistors or surplus computer
switching units. The RCA 2N404 is excellent
for this purpose, and currently sells for only
35¢. The output transistor is an RCA 2N398B.
Although the A” suffix or no suffix at all may be
used, we find that for only an additional 20¢,
our emitter to collector voltage can be in-
creased by 50% to 150 volts. This safety mar-
gin is completely worthwhile when using a
nominal minus 100 volt transmitter bias supply.
If transistors of dubious genesis are used in the
keyer, a little care in matching up their for-
ward and reverse resistance will prove valu-
able. Of course, a beta checker is desirable, but
a simple check on an ohmeter will go far in
keeping you from wishing you had used sock-
ets for your questionable transistors.

It is essential that good quality silicon di-
odes be used. These are quite readily available
in bargain packages of 10 for 88¢. Be sure you
do not install the diodes with mechanical
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Fig. 4. Assembly of keyer mechanism.

stresses in their leads, and do heat sink them
when soldering, in keeping with good semi-
conductor practice.

Transformer T1 is an inexpensive (75¢)
miniature 6.3 volt filament transformer. Tak-
ing the plus and minus six volts from the same
transformer winding results in a somewhat
higher plus voltage (6.3V. X 1.4 = 8.8V.)
yecause of its very low load. This, however,
has not been found to be objectionable at all
due to the relatively high value of bias resist-
ance.

The rectifier diodes, D9 and D10 may be
iust about any type power diode. Those used
in the author’s keyer were the two for 49¢
variety, even though they carried a rating of
750 ma. at 600 P1V. Filtering of the keyer
power supply is not at all critical so long as the
hum amplitude is less than 20% that of the
signal amplitude. Even with such a low im-
pedance source, 100 to 500 uf is entirely ade-
quate.

Easv-to-make keyer mechanism

Fig. 4 shows a side and front cross section
of the kever mechanism. The accompanying
parts list and detail drawings in Fig. 5a
through 5e should be quite easy to follow. A
number of different automatic keyer mecha-
nisms are on the market today, but perhaps
none is quite so easy for non-professional con-
struction as the mechanism illustrated here.
Accurate hole placement and squareness of
corners are to be desired, but may be compen-
sated for in final assembly, to some extent. It
is important, however, that the paddle hinge
pins fit quite snugly to provide a good electri-
cal contact not only with the paddle but also
with the top and bottom pieces, items 3 and 4.
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One unique feature of this keyer mechanism
is the alternate placement of the back-stop ad-
justing screws, item 8, and the contact screws,
item 9. The latter pass through a one-quarter
inch clearance hole in one paddle in order to
contact the other paddle. Once set, the four
screws wil not need further adjustment to suit
individual taste as is frequently practiced with
a “bug.”

LOTTOM @
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MAKE - |

INSULATOR

©
/e’ PHENOLIZ
MAKE -

Fig. 5. Details of the keyer mecha-
nism,

The spring which serves to return each pad-
dle after being depressed is a common spring,
item 11, between the paddles. Care should be
exercised in drilling the retention holes for this
spring so that the hole is deep enough to re-
tain the spring but does not pass completely
through the paddle.
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Fig. 6. Base; Fig. 7. Panel; Fig. 8.
Cover.

Construction of the case

These parts are fabricated in accordance
with Figs. 6, 7 and 8. A relatively soft alumi-
num is used for the cover allowing it to be
readily bent between two pieces of wood in
an ordinary vise. The base need not be % inch
thick althuugh the weight and lnw center of
gravity is helpful in preventing a “creeping-
key.” Indeed, the base may be made of brass
or steel to further weight it down.

After all drilling, taping and deburring is
completed, all aluminum parts should be thor-
oughly sanded with 000 sand paper to pro-
duce a uniform unidirectional scratch pattern.
Some constructors may prefer to remove the
scratches and impart a homogeneous satin fin-
ish to the aluminum. This can be done by bath-
ing the parts in a glass bowl containing warm
water and “Drano.” Do not breathe the fumes
and handle the parts only with rubber gloves
or wooden sticks.

The front panel and cover are given two or
three coats of flat black enamel from an aerosol
can. A more durable finish can be achieved by
baking the paint in the kitchen oven for about
2() minutes at 200 degrees.
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Fig. 9. Power supply board.
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Simple circuit boards

While it is desirable and quite gratifying to
construct the circuit boards using printed cir-
cuit techniques, it is not at all essential, The
method used by the author and illustrated in
the photographs is quite satisfactory. The com-
ponent leads are inserted through pre-drilled
holes and bent over on the reverse side. In
most instances, the leads are of sufficient
length to reach their destination and be sol-
dered in place. Twisting of the leads prior to
soldering is not desired. Some rather long runs
as well as the occasional cross-over leads
should be insulated with spaghetti.

Figs. 9 and 10 show the power supply and
digital boards respectively. One-sixteenth inch
phenolie is used, either of the plain or per-
forated variety. The boards each measure 24
inches by 4 inches and are fitted with % inch
angle aluminum feet cut from a strip of storm
door stop. These feet should be tapped to re-
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Fig. 10. Component board.
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ceive #4-40 screws from the base and may be
either screwed or riveted to the phenolic
boards.

Part placement is not at all critical because
of the very low frequency and impedance en-
countered in the keyer. A little lacing cord will
go a long way in dressing up the wiring har-
ness and enhancing reliability.

Keying the transmitter

Der Keyer may be employed in a wide num-
ber of ways in keying the transmitter, Two of
the more popular methods; grid block keying
and relay keying are shown in Fig. 11a & b.
The 47k resistor is provided to limit current
thru the 2N398 to a safe valve as well as to
prevent overloading the bias supply. R1 and
Cl determine the time constant for grid #1
and similarly, R2 and C2 control grid #2 for
differential keying. The B minus supply and
R3 are selected to suit the keying relay. Ac-
tually, the built-in 6 volt supply in the keyer
could be used. In this case, a 2N404 could re-

Material for Keyver Mechanism

Item Quantity Description Material
[tem  Quantity Description Material
1 2 Paddle 3/32" aluminum
2 2 Spacer Phenolic, cloth base
3 1 Top 1/16" aluminum
4 | Bottom 1/16” aluminum
5 1 Insulator 1/16" phenolic, paper base
6 2 Screw Flat head, #6-32, 14" Ing.
steel, nickle plated
7 - Screw Round head, #6-32, 14" Ing.
steel, nickle plated
8 2 Screw No head, #6-32, 34" Ing.
steel, nickle plated
9 2 Screw Round head, #6-32, 1" Ing.
steel, nickle plated
10 2 Screw Round head, #6-32, 34" Ing.
steel, nickle plated
11 1 Spring 14" long section from ball

point pen

NOTE: Brass may be substituted for aluminum in the above
parts.

place the 2N398. In any event, a back con-
nected diode across the relay is desirable to
prevent the collapsing relay magnetic field
from damaging the output switching transistor.
One improvement which should prove in-
valuable, is a built-in monitor. This has been
done since the pictures were made. A 3-tran-
sistor imported amplifier, phase-shift network
and 2-inch speaker are all that are needed.

The proof of the paddling

Once an operator becomes accustomed to an
automatic electronic kever, he will be satisfied
with none other. Fatigue is reduced and accu-
racy increased. Speed of sending is signifi-
cantly increased; sometimes to the point where
we can't receive so fast. In all, Der Kleiner
Keyer is a very worthwhile project and a real
honey to use.

Thanks to Dave Lyndon, WAZ2JG]J for his
asssitance on the circuit and in checking out

the finished kever
. « . WAUHN/WB2KPE

The GAIN 'Moonbouncer’

Skybeam by
J. BEAM

Change polarization at operating position

The Only Amateur Antenna Offered with Choice

of Vertical, Horizontal or Circular Polarization
EXCLUSIVE QUADRATIC PHASE FEED

. « « NOT the roof!

The point is: If the Gain Skybeam can ‘moonbounce’ success-
fully . . . it can do a far better job of day to day VHF com-
munications. The Gain ‘Moonbouncer’ mounts vertical and hori-
zontal elements on the same boom, separated and fed to give
either vertical or horizontal polarization automatically, or by
using proper termination, circular polarization in either direc-
tion. Horizontal and vertical gain consistent with good engineer-

Wist SELECTION VHF
COMBINATIONS FOR

%, 1Y%, 2 AND 6

G2ZHCG worked METERS

KP4BPZ via Moon-
bouncer on 144.01
MC on 6/14/64 with

Send for our

:m#k_j_ﬂ'_an;h'i; ', ing practice—ecircular gain is additive! Rugged—will take 100
would cost you less FREE Cﬂfﬂlﬂg mph winds. 144MC ‘Moonbouncer’, as shown, with balun, $69.95
than $60.00

Ham Net. Far better transmission for mobiles, too. Your rig
DISTRIBUTORS PLEASE WRITE deserves the best—get the dope on Gain J Beams !

GAIN » lNC. DEPT. 739—27 E. 112th Place, Chicago, lllinois 60628 Phone us anytime at 312-568-1973
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\TTENTION: GOVERNMENT, AIRLINES,

POLICE, FORESTERS,

INDUSTRIES

lND DTHERS UPERATING IN THE 2 TO 30 MCS HIGH FREQUENCY BANDS
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SINGLE SIDEBAND SETS BY HAMMARLUND ARE EIGHT
TIMES MORE EFFECTIVE.

Says who? Says Hammarlund who makes these remarkable
long-range transmitter/receivers (see above). Each will deliver
a signal eight times more effective than an AM set drawing
the same power. (In regular AM Equlpment the carrier wave
absorbs most of the power and carries no message. So
Hammarlund SSB sets transmit the message signal along
one narrow sideband with no carrier wave.)

IT WORKS

And how it works. Hammarlund's SSB sets free themselves
of conventional AM interference because they use only half
the frequency space. They cut distortion because they depend
less on rigid relations between phase and amplitude. Talk is
more private because Hammarlund SSB sets can't usually be
picked up by home-style shortwave receivers.

IDEAL FOR GOVERNMENT AND INDUSTRIAL OFFICES

When normal telephone lines aren't available or wanted,
Hammarlund SSB takes over. The CSB100TR works on mountain-
tops, in spots remote from its antenna, in installations where
several dispatchers are working separately and can use the
CU-10A Telephone Remote Control units providing up to 20
control points. The CSB125C, less expensive, works when
dispatcher, antenna and set are in one location,

LEFT: CSB100TR.
RIGHT: CSB125C

.........

This means Hammarlund SSB sets work beautifully in out-of-
the-way locations for government, maritime, forestry, airline,
police and offshore oil installations.

FITS THE NEED

One antenna serves all six channels. Use handset, speaker or
remote line. Phone or code. All simple controls on front
panel, Just connect antenna, ground and plug in.

GO AHEAD AND WRITE

Mail this coupon for details on the 8-times more effective
Hammariund SSB sets,
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I HAMMARLUND MANUFACTURING COMPANY |
A GIANNINI SCIENTIFIC COMPANY,

| 73-88 Hammarlund Dr.. Mars Hill. North Carolina, 28754 |
Cable Address: ARLAB, New York, N.Y.

| YES—We want to know about Hammarlund SSB. |

| NAME I

L wirh 5 el

i
! AT
L — — — — —  — — O ee— e 0 s 0 Peees 0 s 0 s e S J

HAMMARLUND

SUPERPRO ENGINEERING IN EVERY SET

From 1810 to Tomorrow: Hammariund Builds Commercial Communications Equipment
Variable Air Capacitors, Amateur Radio Equipment and the Outercom 2-Way Radio,
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on
432

It was like 20 meters on a busy afternoon.
The moon lumbered into place, right on sched-
ule, and Gordon casually picked up the mike,
watched the clock, and at 1111 GMT he
pushed the button and called a short CQ on
432.00 SSB. When he finished we turned on
the receiver and were met with bedlam .

CW, SSB, AM, all mixed together up a;Id

14

down the band. We tuned in amazement, lis-
tening to the dozens of signals, largely
crowded around the low end of the band.
The loudest of all was WABLET calling us
on sideband. Three hours later we had made
39 contacts via the moon, eight on sideband,
and including all call areas, Canada, Germany,
England, Sweden, Netherlands and Denmark.

71 MAGATZINE



)f course there were dozens of frustrated peo-
le all around the world who had tried to
1ake the hop and failed. In order to minimize
he frustration from this aspect we taped the
25 kc band complete on an eight channel
ecorder along with the audio outputs from
wo receivers, the sounds in the transmitting
om, WWV | and a Hutter removing synchron-

izing channel. This means that Sam (WI1FZ]/
KP4) will be able to play back the tape
several times and retune the band, copying
signals that were missed the first time through.
Eventually he should be able to copy every
signal that actually made it down to Arecibo
via the moon.

I've been fascinated by the moonbounce




contacts that have been made from this 1000
foot dish and all it took to get me to come
down was the slightest hint of an invitation
from Sam. They had two skeds, one on July
3rd, the other July 24th. My hamfest was the
4th, so I had to wait until the 24th to come
down. I zipped down on the 23rd, rented a
little VW in San Juan and drove the 50 miles
along the nort coast of the island to Arecibo.

Sam and Gordon Pettengill KP4BPZ worked
pretty late that night getting everything ready
for the morning test. Then we got together
and talked even further into the night, finally
getting to bed around 1 AM. At 4:30 the
alarm clocks started banging away, adding
their dim to the insistent crowing of the

damned roosters which seem to be everywhere
down here.

Left. The historice moment: Gordor
KP4BPZ calls CQ 432 moonbounce

Below. Sam WIFZJ/KP4 tunes the
R390 receiver, trying to sort out sig
nals through the QRM.

Left.
other receiver.

signals they could find.

Walt K2KWL/KP4 tunes the
We worked the best

After a quick breakfast we careened out
the winding narrow road through the moun-
tains for twelve hairy miles. The road is one
car wide and the usual driving pattern here is
to drive as fast as possible, blowing the horn
steadily because the roads are made up of
blind turns . . . I think Sam said there are 176
dangerous turns on the road to the dish. Per-
haps this is why it is hard to find undamaged
cars here. The fellows that work out there
drive that road every day . .. I guess you can
get used to almost anything,

We arrived at the lab in the grey light of
pre-dawn. What a spectacle! A 1000 foot dish
covers 18 acres and is over three football fields
long. Immense . . . huge. The dish is hung in
the air about twenty feet above the ground
and is kept at an accuracy of much better



Right. The antenna
hangs down from
the feed structure,
moving on the track
to follow the moon.
It is automatically
run by a computor,

than an inch, in spite of winds, rain, and the
beating down sun. Slung above the dish from
three tall towers is the antenna cab system

. which also must be held to less than an
inch . . . no swaying in the wind here. This all
alls for special cables, special paint, and in-
cessant care.

In addition to Gordon KP4BPZ (W1OUN)
I found KP4BEU Andres Sanchez who was
going to run the audio tape recorder for the
test, Bill Black KP4COO (ex K4BSN) who
would mind the antenna (the antenna was
actually run by a computer which had been
fed the predicted locations for the moon
for the duration of the test), Dr. Rolf Dyce
K6DS]-KP4CMO who would run the i-f plus
audio tape recorder, and Walt Zandi K2KWL
who would tune one receiver, Gordon would
do the operating of the transmitter and Sam
would tune the second receiver. 1 found that
I was the head log keeper.

The dish was a gain of about 58 db. Com-

The 1000 foot disc is con-
cave, a part of a sphere,
not a parabola. The idea is
to swing the antenna feed
to follow the moon rather
than having the disc itself
pointed, as it would be with
a parabola.

pare this to the 6 db that you would normally
expect to get from a three element beam, man-
ufacturers claims notwithstanding. It is about
comparable to a 25,000 element beam anten-
na. The parametric amplifier gave a noise
figure on receiving of about % db. With a dish
this size the beam is so narrow (which is what
all that gain means) that it is one sixth the
width of the moon, and the moon is about %
of a degree wide.

There was a last minute flurry when we dis-
covered that we had forgotten to bring the
power cord for a third receiver that we hoped
to use. Those of you who have tried to figure
out a 7581 without the schematic know how
futile our eftorts were.

The transmitter, which usually puts out 2%
megawatts of pulses for interplanetary radar
tests and runs about 150,000 watts de, was
tamed down to our legal maximum. Scoffers
should know that in order to run the rig at any
higher power they have to use a slow motor
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Right. The big rig is tuned remotely
from the control room. 150 kilowatt
final was idled with kilowatt driver

working straight through it for the
ham test.

driven Variac which takes about two minutes
to operate. We had little enough time for the
tests without sitting around for two minutes
every time we turned on the transmitter.

The moon was scheduled to be within range
at 0711 local time and at the appointed hour,
with the sun beginning to shine down into the
dish, all systems were go and Gordon made his
last transmitter test and announced that
KP4BPZ was standing by on 432.

We'll know better how many stations were
on when Sam gets through reading the tape,
but our guess is that about a hundred stations
made it over the path. This is quite something
when you think about it. This is not easy to
do at all. In order to get a signal that we

Left. Sam tries to figure out line cord
connections for the third receiver.

Left. Helen WIHOY /KP4
on the left, Swiss compu-
ter engineer with glasses
waiting for us hams to
get out of the way so he
can get back to work.
Tape recorder is taping
entire passband of the
receiver for later tuning
of the band. Dr. Dyce
K6DSJ/KPACMO checks

recorder.

could copy, even without big antenna, you
had to run a fair amount of power and a
sizable antenna. The fellows that made it were
running a minimum of 100 watts, with most
of them up around a kilowatt. The antennas
were mostly dishes of various sizes, ranging
from the 150 footer at WAGLET to the 60
footer at K2MWA, the 30 footer at W1BU
(WIHIV), down to an 8 footer used by one
of the Europeans. We worked quite a few fel-
lows using collinear antennas, the smallest
being about 64 elements and the largest we
know about being 96 elements used by VE2LI.
For the most part yagi antennas just didn’t
make it. WA4BYR did get through on SSB
with a 32 element vagi and 500 watts.



Some of the KP4
hams and their
families who turned
up for the ham-
fest the day after
the 432 test.

SM70SC had four 15 element vagis.

I talked with Sam quite a bit to try to find
out what you have to know to get a signal
through to him. Assuming that you've picked
a reasonable antenna, built a good converter,
and have some power available, how can you
tell if yvour stuft is working. Simple, savs Sam,
just point vour antenna at the sun, the best
noise generator (and least expensive) we've
found vet. If vou don’t hear the sun then vou
aren’t in. Now if you want not only to work
Arecibo, but hope to work some of the other
fellows, vou've got to have a svstem that will
hear its own signals coming back from the
moon. This takes a kilowatt plus at least an 18’
dish or equivalent.

So far probably only four or five fellows have
svstems that are capable of receiving echos
back from the moon. T know of WIBU,
K2MWA, WAGLET and KP4BPZ.

One interesting problem when tuning for
moonbounce contacts is the 2% second time
delay for the signals to reach the moon plus
2% more for the signals to come back. You sure
don't work anv fast break-in over this path.
And when vou tune in someone just standing
by there is no use breaking back and asking
[or a repeat on his call.

We wasted a lot of time listening to fellows
calling our call over and over. This seemed
like a strange way to waste evervone’s time.
We knew that evervone was calling us and
what we wanted to know was their call, not
ours. I suspect that the procedure for the next
test will be a bit different. with the Arecibo
end standing by for each station known to be
calling in order for an exchange of signal re-
ports. It would seem prudent to have vour
station call and frequency on file with Sam

(Box 1738, Arecibo) so you'll get called. Once

they've worked evervone on the list they will
look around for unlisted stations. This will help
to keep two stations from trving to use the
same frequency too.

There is no way to know when any further
tests will be made. Gordon will soon be going
on to another big dish project and we may be
hearing ham signals from a new source. We
don’t know how receptive the new director of
the Arecibo Observatory will be to our ama-
teur radio, but we can all hope.

Though Sam has only been down here about
a month he has already been looking around
for a good ham location and seems to have
found a corker. He's thinking seriously of mak-
ing a smaller version of the $8,000,000 dish,
something about 330 feet in diameter. He
wants to poke good moonbounce signals on
144 and 432 mec. I'll bet he does it too.

KP4 Hamfest

[ mentioned to KP4AXM (Sandy) that I
was planning on visiting Arecibo and he sug-
gested that 1 arrange some sort of hamfest. 1
checked with Sam and got the go ahead.
KP4]M, the SCM, got a letter out to just about
evervone telling them that T would be here
and that all were invited to come visit the
observatorv. About fifty hams plus their fam-
ilies turned up on Sunday morning and we all
had a wonderful time going through the lab,
getting a close look at the dish, and riding up
the cable car to the antenna carriage. Quite a
few of the fellows drove all the way across the
island from Ponce, a rugged slow trip. I was
particularly glad to see Bill Thomas KP4CF
(ex KV4BB), whom 1 had visited on my last
trip to the Virgin Islands back in 1957.

. . . W2NSD/KP4



Bill Smith KACER
1301 Churchill Ave.

S'oux Falls, S. D.

Practical Meteor Scatter

Meteor scatter propagation, if it can right-
fully be called “propagation”, was discovered
some years ago but has received attention
only from the military and a relative small
number of two meter men looking for ways
to work DX on 144 megacycles. While the
number of two meter men using meteor
scatter has increased in the past four years,
it has been nearly 2% years since I have seen
anything in an amateur publication on the
subject. It has been eight years since W4LTU’s
article which has become the bible of meteor
scatter enthuiasts was published in QST.

While I do not claim to be any kind of an
expert in the field, I think it is time to review
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Table |. Most important meteor showers.

meteor scatter techniques and possibly interest
some other operators in the field.

Meteor scatter, or MS, is not a method of

communication for the ham equipped with a
five watt transceiver, but is an interesting
challenge for the operator equipped with at
least 100 watts of CW into a honest 10 db
antenna, a stable and selective receiver and
a reasonbly good converter.

Before discussing station requirements let
us first explore just exactly what MS is.

Basically MS is an attempt to reflect signals
off ionized trails left by meteorites as they
enter and burn up in the earth’s atmosphere.

The earth is bombarded daily by a fantastic
number of these minute particles. If it were
not for our atmosphere which burns them up,
the earth’s surtace would resemble that of the
moon.

During certain periods of the year the
earth passes through concentrated streams of
meteorites. These streams, or showers, are
dense enough at times to cause sufficient
ionization allowing reflection of two meter
signals.

Thirteen major showers occur each vyear,
and in peak years, can provide amazing signals
in terms of strength and duration.

Table I is a table of showers that are of
most interest to two meter hams.

This table is an “educated guess” as to the
dates, best times and directions but will be
found to be fairly accurate.

The number of meteorites in a given shower
can, and does, vary considerably from year to
vear in intensity. However it is wise to
arrange schedules for each of them.

In past years the Quadrantids in January
have produced some QSO’s but the shower



this year was extremely good and signals
rivaled the best shower of them all, the
Perseids in August.

Using the table is not complicated and a
close examination will show it to be fairly
self-explanatory.

Suppose W4VHH wants to schedule KOCER
during the Quadrantids between January Ist
and 4th. The path between the two sta-
tions is northwest to southeast and the table
shows the optimum time is between 0300 and
0800 local standard time. The shower peak is
centered on 0530 LST so the two stations
should schedule at about this time taking into
consideration the time zone changes. An hour
or so either way probably wont make too
much difference.

Equipment

Earlier, mention was made of equipment
requirements. Now for a closer look.

Power? The higher the better! Here is
where vou MS professionals may begin to dis-
agree with me.

Success can be achieved with 100 watts of
CW in the antenna. However, most of the
fellows are running from 500 to 1,000 watts
input with such bottles as 4X150’s and 250’s.
I have worked MS with 125 watts input
and a 10 db antenna but it was spotty and
every extra db helps. MS is a CW game,
and SSB has been used but the wide band-
widths and power losses associated with AM
and FM phone make results from those modes
highly unlikely.

After you have those precious watts of RF
dont throw them away in the feedline. All
serious 2 meter DX'ers use either open wire
feeders or a good quality of coax.

This leaves out RG-58/U and the like and
vou had better think twice about using RG-
8/U. This rule applies to any VHF work.
RG-17/U is commonly used because of its low
loss and ease of installation. Open wire feeders
are the best in terms of low loss but they pre-
sent more installation problems. The money
vou spend for feedline is the best you will
ever spend on a VHF station. It does no good
to pump a fine signal into a feedline that is no
better than a wet piece of string!

Antennas are a complete subject in them-
selves and there are many types in use.
Probably the most common is a pair of
stacked yagi’s followed by quad configurations,
colinears, skeleton slots and single long vagi’s.
The largest antenna you can put up will be
the best if it is properlv installed and adjusted.

Capture area of the array is important
becanse we are dealing with relative small
amounts of received signals, Remember, the
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Table 11, Optimum antenna heights.

gain of the antenna system applies to both
transmitting and receiving.

Before selecting an array, check on what
the successful MS operators are using, and
don’t be mislead by some of the fantastic
gains some antenna manufacturers claim for
their products. You will find the serious two
meter man willing to give you advice and
steer you in the right direction.

Charts have been worked out for the best
height to mount antennas for MS work. Table
III is excellent, but if vou can not achieve the
optimum height at least make sure the array
is not buried among trees or power lines.

Receivers and converters are equally impor-
tant in a successful MS station. The most
important factors are a low noise figure, sta-
bility, selectivity and good calibration.

The majority of MS operators use receivers
in the Collins bracket although some of the
other better receivers are in use.

You will need a receiver that is calibrated
at least every 5 kilocycles and 1 kilocycle
calibration is to be desired. An MS signal
is here and gone in seconds and you have to
be on the other station’s frequency. There
isn’t signal or time enough to be hunting all
over the dial. Most MS operators know their
frequency within 500 cycles.

This is why stability is important. Many
premature grey hairs have appeared when a
receiver drifted at the wrong time!

A 2.5 kilocycle bandpass is probably the
best overall choice, giving a better signal to
noise ratio than a wider bandpass but still
being broad enough to find a signal and hold
it in the bandpass. Even crystal controlled
signals will shift slightly when the crystal
heats up. VFO’s, except a few highly stable
multiplier chains, are out for MS work. Stability
can’t be stressed too highly!

There are several fine commercial conver-
ters available or one such as the W2AZL

can be built.

Everyone talks about noise figure and how
to measure it. One quick way to make sure
vour converter is operating well is to discon-
nect the antenna input. If the background
noise in the receiver drops noticeably the
converter is usually working well. If the noise
remains the same, or rises, you had better do
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some work because you may not be hearing
the weak ones.

When selecting an if input frequency for
the converter, consult the Handbook or similar
publications. The rule of thumb here is to
select the highest frequency at which your
receiver functions well in the manner pre-
viously discussed.

That is a brief run-down on basic station
requirements. As you progress in the MS field
you will find such items as tape recorders
and automatic keyers helpful but not abso-
lutely necessary.

Now that the equipment is ready, how do
we make the actual meteor scatter QSO?

First, you arrange a precise schedule with

a station depending on the information in
Table 1.

There has been much discussion on what
actually constitutes a QSO. MS operators have
arrived at a system that leaves no question
whether or not a valid QSO has been made.

This is the system that is used by most
operators. As the schedule begins, both
stations are sending calls only, ie., WA4VHH
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de KOCER W4VHH de KOCER, etc. This
continues until both stations receive a complete
set of calls. Then calls and signal reports are
sent, i.e., W4VHH de KOCER S2 S2 W4VHH
de KOCER S2 S2, ete. (The signal report is
based on Table 111.) This procedure continues
until both stations receive their signal reports,
then reports and a roger are sent, ie., S2R
S2R S2R, etc. When this is exchanged, only
rogers are sent, i.e., RRRRRRRRR. When two
or more R’s are received you stop sending...
you have made it! A look at the chart will
help clarify the procedure.

These transmissions are made with precise
timing by following a clock with a sweep
second hand exactly calibrated with WWV.
Usually the station on the western end of the
circuit sends first. Schedules are usually
arranged so each station makes either one
30 second transmission each minute, or two
15 second transmissions each minute with the
western station taking the first 30 seconds or
the first and third 15 seconds. I don’t know
why it is customary for the western station
to transmit first, it probably all just started
that way. Most schedules run for one hour
each day during the shower.

It is useless to send an S-1 report because by
definition an S-1 signal lasts only a maximum of
five seconds and even at keying speeds of 25
to 30 words per minute it takes about that
long to send a set of calls. The minimum
report usually is an S-2 which indicates a
received transmission of up to 10 seconds, or
long enough for calls and signal report.
We just mentioned keying speeds of 25 to 30
words per minute. This is the speed used by
most MS operators and even though you may
not be able to copy 25 wpm solid on paper,
I bet vou will recognize calls, signal reports
and the letter “R".

This article was intended only as a brief
look at MS operation with the hope that it
will encourage others to try this fascinating
method of DX on 144 megacycles.

Part of the information for this article was
taken from articles written by WALTU in
QST for April of 1957 on page 20 entitled
“VHF Meteor Scatter Propagation,” and
W3TDF's article “Meteor Scatter” in the Octo-
ber 1962 issue on VHF Horizons, page 30.

Both articles are excellent and I highly rec-
ommend that they both be read.

Yes, a meteor scatter QSO takes time,
patience and some work, but the rewards are
there for those who wish to try and “advance
the state of the art.”

. . . KOCER
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James Young WAOWAW
1412 N. Fairfax Avenue
Hollywood, California

A Simple DX Antenna

A simple quad element forms a simple and
effective DX antenna for the amateur faced
with a limited space problem. This antenna
will provide considerably better results than a
simple dipole, due to the lower vertical angle
of radiation achieved at heights below a half-
wavelength. Similarly, the quad will afford less
noise pickup in the receiver than a vertical or

ground plane. Addition of a reflector element
at a future date can easily be accomplished if
the additional gain is desired.

A recent change in location at WEWAW re-
sulted in a drop to zero in European contacts.
Although the actual move was less than a mile,
several discouraging factors soon became ap-
parent. Primary among these was the fact that
the base of the Hollywood Hills was now only
two blocks away, directly in the polar path,
while a very tall palm tree in close proximity
to the only available spot to mount the all-band
ground plane was absorbing all the rf in that
direction. The ground plane produced excel-
lent reports in all directions except towards
Europe however, so it was decided to put up
a fixed beam aimed roughly 30 degrees East
of North. The “old standby” 8JK or a fixed
parasitic array were considered, but again the
palm tree would be in the way.

R o)

U The simple quad with typical details.



After researching the possibilities of various |

antenna configurations, a quad was selected as
the best solution, and a two element 14 mc
array drawn up. However, as the first weekend
of the DX contest was only 24 hours away at
this point, it was decided to put up a single
quad element for use during the contest and

hope for the best. The results obtained with |
this antenna were much better than had been |

anticipated, including reports from Europe that
equalled those from the old QTH. The decided

decrease in receiver noise was also a boon,

especially as Fairfax Avenue is one of the |
major North-South streets in the Hollywood |

area.

The antenna was built and put up in less
than two hours, with the further advantage
that no outside help was required. The basic
“spider” assembly was fabricated from a 12 x
12 inch piece of % inch thick aluminum, and
8 feet of 1 inch “do-it-vourself” aluminum
angle stock. A suitable piece of plywood would
probably have served just as well, but the
aluminum was available, so it was used. The
bamboo arms are a few inches over 12 feet
long, wired securely to the aluminum angle to
provide maximum support.

The wire element was made up by soldering
a glass strain insulator to one end of a 100 foot
roll of #14 stranded antenna wire, tying it to
the garage door, and then applying “VW pres-
sure” to pre-stretch the wire. The wire was
then measured off and cut to length at 72 feet.
A piece of tape was placed 9 feet from the in-
sulator, and three more at the subsequent 18
foot points to facilitate assembly by marking
the points of contact between the wire and
bamboo.

The spider assembly was attached to a 15
foot mast, made of 1% inch TV mast sections
by means of two U-clamps. A vent pipe clamp
was attached to the other end of the mast and
three guys of nvlon clothes line were pre-cut
and lashed to the lower U-clamp. The wire
element was stretched around the bamboo
frame and secured to the end of each pole by
small lengths of #14 wire, twisted tightly
around the pole and well soldered. The free
end of the element was then attached to the
insulator and soldered after the slack was taken
up. Two of the guys were secured and the an-
tenna raised into position, slipping the vent-
pipe clamp over the sink vent on the roof. The
array was roughly oriented on Central Euorpe/
Australia, and the third guy line tied off.

The antenna reference books indicated that
the feed point impedance of a single quad ele-
ment would be around 125 ohms. The only
available transmission line of sufficient length
was a piece of RG-59/U, which would produce

1 g No.030 O No. 311
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Spider details. L‘

a theoretical SWR of 1.75:1, but as this was
under the nominal 2:1 limit it was connected
across the insulator, soldered in place, and the
transmitter fired up as the contest was now 16
hours old.

The first contact on the quad was with
FOSAA, with the report approximately the
same as that normally obtained on the ground
plane. Several UA@ and JA stations were
worked off the end with QSA 8/9 reports,
while an HK off the other end produced an S6.
This seemed to indicate a “skewed” pattern,
probably caused by direct connection of the
unbalanced transmission line as the shield was
connected to the side “pointed” at South
America. Further checks perforined with a
Stoddart NM-22A Field Intensity meter
showed this to be true, but, as many European
stations were worked without difficulty, it was
decided to leave well enough alone; the an-
tenna was serving its purpose admirably, while
the one case of TVI at the new location was
reduced considerably. A check on the SWR
at the feed point of the antenna and also at
the output of the Matchbox showed approxi-
mately 1.8:1 from 14000 to 14050 ke, and
1.95:1 at 14100 ke, which was considered low
enough to be tolerated.

A 21 mc section was later added to the array
and paralleled across the insulator. This ele-
ment was made up in the same manner as the
14 mc element, however, the total length was
46 feet, being 11.5 feet on each side. The SWR
on 21 mc was lower, ranging from 1.31:1 at
21000 to 1.71:1 at 21200 kc. while the over-
all effects on 14 mc operation were nil for all
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apparent purposes. As a bonus: 7 mc operation
can be had in addition, by connecting a 28 foot
9 inch length of 300 ohm twin lead across
point “X” and shorting the far end. Operation
on 14 and 21 mc will not be affected.

By employing the vent pipe as a pivot point
the antenna can be rotated through approxi-
mately 135 degrees of arc if the guys are prop-
erly spaced. This, together with the fairly
broad lobe and bi-directional radiation pattern
has provided good world-wide coverage and
resulted in all six continents plus Antarctica
being consistently worked on 14 mc in the
midst of the sunspot slump, without resorting
to opening negotiations for a kw final.

The purist may cringe at some of the engi-
neering prictices employed in this antenna,
and the array at W6WAW is certainly not the
optimum to be expected from the configura-
tion. However, the antenna does provide ex-
ceptional results on G, LA, DL, UA1, VPS8 etc.,
while the same purists are explaining their
1.01:1 match to a guy within ground wave
range and bemoaning the fact that no DX is
coming through!

The total height to the center of the array
is 26 feet in this case; however, even at this
height the low angle of radiation of the quad
is apparent from the results, Mechanically the
array seems quite secure, having survived one
of the local ‘Santa Anas’ a week after it was
put up.

The mismatch in feeding the antenna has
not been corrected to date; however, the
“skewed” pattern could easily be corrected by
use of a gamma match. It was decided to let
this change wait until the reflector element is
added and a TV rotator installed.

In conclusion: the single element quad has
the following characteristics. If any of them
meet your requirements, start building; you
will be pleasantly surprised at the results ob-
tained.

1. Requires half the space of a Yagi, 8]K, or
dipole

2. Requires only a single support

3. Provides lower angle radiation than other
horizontal wrrays at heights below a half
wavelength

4. Requires no radials

5. Costs about $5.00 for a 14 and 21 mc
version (excluding coax)

6. Produces less noise in the receiver than
a vertical or ground plane

7. Can easily be converted to a two element

configuration with approximately 6 db
forward gain.

. + . WOWAW

Tl MACATIME



ake the 5894 out of the Amperex line of twin tetrodes

nd what have you got...

’hat have you got?

You've got the best developed, best 5894, Tsn't it lucky youn ean get that from TYPICAL OPERATING CONDITION
nufactured, best proven line of indirect- Amperex, too, Approx.
: : : _ = T . Approx. Load Power
heated push-pull tetrodes in the world! But come to think of it you always mpupe Freq. Drive Power  Output
You've got the kind of tube quality, could. We developed the 5594 in the first Type (Me.) (Watts) (Watts)
formity and applieations assistance that place, you know, o8dE. . ... 32':: ------- f; -------- 2’%‘
IS ae o a0R P B T
v the oldest and biggest producer of To get the word on Amperex Indireetly- goso 11| PR B Sl SN
ienlar eommunications tvpes can offer! Heated Twin-Tetrodes for your speeial 6360........ 179, v vues ‘]%3 e ‘12
o 'p ; § ([ . ; : OB T = s ni0ion Gi0 e sovnna Olhays -
You've even got new tetrodes on the vehicular communieations apphieation, wire rin.‘%éL RSB = *ﬁ.ﬂ
vy that'll revolutionize your design think- or write: ¢ AR o 0w T W voivieme (Luen o L
NS e T S o R s Bt 0 LAt ST T s U S S
» as completely as the 5894 already has. J’i..mpen-?u hlﬂf-hume Corporation, Tube 7854 .. g N A 163
So you've got everything except the Division, Hicksville, L. I, N. Y, 11802, 8458........175.,,..... 12000000 30

Arrvearmoaray




The
Ultimate

James Forney WB2CCM
Lockwood Road
New Canaan, Conn.

Transmitter Control

If your rig suffers from chronic “Haywire
Strangulation,” or you have to dance a jig to
change over from operating one rig to an-
other, read on and see what fortitude and wire
cutters can do to cure those common ailments.
Of course a little time, effort and some parts

----------

Fig. 1—Control panel

(many of which are probably just waiting in
the junkbox) are involved, but the long range
dividends of a carefully thought out control
and distribution system are too numerous to
ignore. Not the least of these is safety, both
for yourself and for your rig(s), and certainly
there is much to be said for operating con-
venience and enough flexibility to cover even
future rigs.

However, before starting any drastic sur-
gery, let's explore some control circuit ideas

-y

and see just how they can be applied. The
panel shown in Fig. 1 is a compact solution to
centralizing the control functions for several
rigs. The controls (l-r) consist of a master line
switch (push buttons), control interlock dis-
abling switch, plate supply high-low switch,
rig selector (rotary) switch to take care of all
power supply, filament and rf switching re-
quired to operate the selected rig, and a tune/
manual transmit switch.

The indicators (l-r) are red, for a power
supply failure or overload, amber in a delay
circuit which prevents applying plate voltage
prematurely to certain unsympathetic tubes
and green to indicate that the filaments are on.

CRe

. &
CR, CR4

A

—
—_—

Fig. 2—RY, & RY., 250 ohm coils, rated
12-24 vdc

CRh e, 8 4 750 mil 100 D[V

CRs & CR:s IN34 type

control voltage; 24 vac (rms)
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Fig. 3—CR; & 2, 2-10 amps,* 100 piv
CRs & 4, 750 mil, 100 piv
Ry: & 5, 250 ohm coils rated 12-24 volts dc

* Depends on number of control circuits which must be
served simultaneously by CR1 & =

The white serves unmistakable notice that the
selected rig is on the air.

The real heart of the unit lies in the portion
that sorts the power supplies, etc., which are
required for each rig and performs all of the
necessary switching operations. To keep the
number of control circuits required down to a
respectable minimum required digging into the
bag of tricks and coming out with some dc
relays, a handful of inexpensive low voltage
silicon diodes and a 24 volt transformer. There
are a number of advantages in the use of dc
relays with quieter operation and longer life
expectancy being the most important.

Referring to Fig. 2 you will see how one
lead (plus a common ground) can be used
with ac for the control voltage to handle either
or both of two circuits. Of course dc relays will
chatter plenty when operated on raw half
wave ac unless something is done to prevent it.
The chatter is caused by induction in the
relay coils, so by adding CR; and CRg across
the coils we provide a short circuit for this
induced voltage but not for the supply voltage.
For proper operation the ac voltage should be
about 2} times the normal de¢ operating volt-
age for the coils. CR; and CR4 may be rated at
about 60% of the normal coil current and CR;
and CRg at about 40%.1

In many cases 1N34 type diodes will per-
form perfectly for CR; and CRg. Occasionally,
however, you may find a relay that will not
quite operate properly using back-wave diodes
at the voltage you have available and in these
cases you can substitute a small capacitor (us-
ually 50 mfd is adequate) for the back-wave
diode. As a matter of fact you can use relays
of mixed voltage ratings in this way, selecting
vour ac voltage to allow for all-diode operation
with the relays requiring less voltage.

If relays for two different functions but op-
erated by the same control lead are located
close together on the same chassis, such as in
the power supply application described below,

the derivation of the circuit shown in Fig. 3
may be used. It provides the same control
option as Fig. 2 but with a saving of two
diodes. Putting the two relay circuits mn
series makes each of the diodes perform a
double duty; as a polarity selecting rectifier for
the relay above or below it and at the same
time a back-wave diode for the relay that it is
in parallel with. All of the operating conditions
including the required voltage are exactly the
same as in Fig. 2 as during any half-cycle of
the applied control voltage one of the diodes
provides a virtual dead short bypassing the
relay coil that it parallels and passing the full
rectified half cycle to the other coil.

Just a word in passing about the parts values
indicated in the accompanying diagrams.
Many of the diodes indicated are far in excess
of the required ratings with their selection
dictated by virtue of their being the cheapest
size available locally at the time. However, as
the current requirements of various relays may
vary considerably and the availability and
price of diodes varies even more, it is sug-
gested that you check the bargain ads.

Using the configurations of Fig. 2 and Fig.
3 has proved highly successful for performing
the various switching jobs for several rigs.
There are a variety of power supplies in the
rack at the home station, each of which is set
up with two relays such as in Fig. 3; one re-
lay to turn on the primary and the other to
switch the output voltage to whichever rig is
in use during transmission periods. The fila-
ments for each exciter, amplifier, modulator or
what have you are controlled using the Fig.
2 scheme, as are coaxial relays for rf switching.
Of course, not all of the power supplies are
necessarily in use for any particular rig as the
requirements of particular rigs vary from some

1 International Rectifier Corp. Engineering Handbook.
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Fig. 4—CR; & CR;, 10 amp 100 piv

CRs, 750 mil 100 piv

P. GE #313, 28 v

Lof voltage ac supplied by 24 vac, 8 amp
transformer (surplus)

L [+



24VA N FILS
Co — O RIG "I EXITER
O RIG ® AMPLIFIER
®) FILS

O RIG *2 FILS
CR —0 RIG *3 FILS

o

Fig. 5—CRy & 5, 2-10 amps, 100 piv
amps rating determined by total number of

control circuits to be served by this part
of control system

low powered rigs requiring only one supply to
more complex rigs which may require that
particular supply plus two or three others.

Now the trick is to wrap all of these control
functions together into a simple package that
will allow one rotary switch to select the
proper power supplies and filaments and do
the necessary rf switching to put any of several
rigs on the air Fig. 4 shows in block form
just how easily this can be accomplished. To
simplity the project, all of the power supply
control relays have matched polarities; that is,
the relays which turn on the primaries of the
various supplies all require a negative half-
cycle and the output switching is done with the
positive half-cycle. CR, in Fig. 4 eliminates the
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positive half-cycle from the power supply con-
trol leads during the stand-by period. CR, is in-
serted between the functions which are to be
turned on during tuning up and those which
are to be turned on only during transmissions
and provides a sneaky way of allowing S; to
function as a tune-transmit switch. The pilot
light shown indicates when any rig is on the
air.

The control leads shown at the right hand
side of Fig. 4 go to a rotary switch which has
a number of sections, several sections of which
switch these leads on or oftf as required for
the particular rig which that position of the
switch selects. This takes care of power sup-
plies, antenna relay switching and receiver
muting.

The filament circuit control, and other func-
tions such as switching the output of an exciter
from the antenna circuit to an amplifier input,
requires a little different system and it is best
for these circuits to use a separate section on
the master rotary switch for each control lead
connected as shown in Fig. 5 which shows a
typical setup for one such filament control
section.

Proper choice of the rotary switch used
for controlling all these functions is very
important. The number of sections required
will, of course, depend upon how many func-
tions must be performed. The switches that
come in knocked-down form are ideal for this
purpose as additional sections may be added
later if required (it the index assembly is long
enough in the first place). Since comparatively
low voltages are all that will be handled by
this control switch, the sections can be spaced
quite close together.

Before going on to some of the little refine-
ments, it's about time to tackle the haywire
jungle. As a station grows, so, all too often
does the amount of haywire wadded, stuffed
and crammed in behind its otherwise well con-
structed units. An excellent way to dispose of
great wads of wire is to make up a distribution
strip such as shown in Fig. 6 (photo). Such a
strip need be made up only of a number of
multi-contact female connectors of any ap-
propriate type, spaced at convenient intervals
and connected together in parallel. Each pow-
er supply, exciter, amplifier or what have you
is then fitted with an appropriate cable term-
inated with a matching male connector.

In the installation shown, the female con-
nectors on the strip are 33 pin Cinch-Jones
spaced on 5 inch centers. These connectors
carry all of the control circuits required for
several rigs and in additon the dc outputs of
all of the power supplies (up to an including

% Lhid ks g



Concentrate on 20 meters - - - the
best DX band today. Use a Mosley
full-size A-203-C wide spaced,
gamma matched, 20 meter beam.
Features: VSWR 1.5/1 or better,
Rated for full power. Assembled
weight 40 |bs. Turning radius 22

feet.

Exclusive Mosley element design
virtually eliminates element flutter

and boom vibration.
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The Mosley ““Quality of Excel-

lence’’ has become a_standard
in the industry. Available to
you are a wide variety of an-
tennas from which to choose,
plus antennas custom made to
order, Let Mosley know your
antenna needs.

4610 N. LINDBERGH BLVD., BRIDGETON, MO, 63044

Fig. 7
500 vde) as well as 110 ac for the primaries
of the filament and other transformers. By-
passing can be done as required behind the
strip, and the cables connecting the various

units to the strip should be made up with
shielded cable and well bypassed. The con-
necting cables shown are made up of individ-
ually shielded conductors, inserted in neoprene
tubing. In between the 33 contact receptacles,
ordinary 110 ac receptacles are included to
accomodate any rack sections that do ot re-
quire connection to the control system and
common power supplies and also to provide a
handy place to plug in a soldering iron and/or
test equipment during servicing.

Ordinary U-bolts, such as can be seen at the
lower right corner of the outside of the cabinet
and also just to the right of the distribution
strip on the inside, are a very easy way to keep
loose wires behind the cabinet from getting
caught under the castors, and on the inside are
a good way to keep the high voltage leads for
the amplifiers, audio and rf cables back out of
the way. The section shown open on the photo
contains low level stages and power supplies,
etc., with the adjacent section set aside for
high voltage power supplies and amplifiers but
with the control distribution for the two sec-
tions interconnected. So, before you start feel-
ing smug, confident that you don't have need
of any such at your station, just take a look at
Fig. 7 (photo) showing part of the same sec-
tion as shown in Fig. 6 before installing the

r & |
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distribution strip . . . remind you of anything
lurking in your vicinity?

Don’t panic at the idea of having male con-
nectors on the output of power supplies; the
ac input has to come in through the same con-
nector with this system so assuming you have
proper bleeders those pins are cold whenever
they are not plugged in. Speaking of connect-
ors, be sure when vou select the type to use
that you plan ahead and try to anticipate how
many contacts will be required even when you
finish that super band blaster you've been
thinking about building.

Now that we are back in operation we can
add some of those little extra conveniences
back at the control panel. One of the handiest
of them is a lazy mans push-to-talk that comes
on with the first push and stays on till the
second. Latching relays are the easiest ap-
proach, but leave much to be desired.

The circuit in Fig. 8 does the job very
nicely, and if there is any interuption in the
power during a transmission (such as a power
failure or the tripping of an overload relay
anywhere along the line) the relays are de-
energized until the condition is corrected and
the cycle restarted by pushing the button. It is
more convenient to use all de relays since

DPST N.O.

—a”rc
Ks‘ SPST N.C. :
I

P e

SE
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AC LINE IN Fi16. 9
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RY; must be of the dc variety with a capacitor
across the coil to hold it on during the switch-
ing time of the other relays. The value of C,
will depend upon the relay used and will have
to be determined experimentally.

Referring back again to the panel shown in
Fig. 1, the failure indicator circuit is a nice
little luxury utilizing some bargain relays.
Two-bits each bought a bunch of dpdt her-
metically sealed surplus relays that operate on
4 ma. One of these was incorporated (with a
series resistor to drop the voltage) in the
bleeder net of each power supply. The control
voltage which turns on the primary of that
power supply is also applied to the normally
closed contacts. As long as this relay in the
bleeder net is not energized the control voltage
for that power supply is switched to a failure
circuit which in turn energizes a relay back at
the control panel. This latter relay interrupts
the control circuit at point “X” in Fig. 4 so that
the transmiter can not be turned on until all
of the power supplies required reach operat-
ing voltage, or cuts off all of the high voltages
in case of a failure or overload in the middle of
a transmission. The resistor in series with the
bleeder relay should be adjusted so that the
relav will just hold under normal operating
load on that particular supply. A failure by-
pass switch has been provided on the panel
in case it should ever be useful.

The master power switching is done by the
two push buttons shown at the left side of the
panel. These in turn operate a heavy duty
relay with contacts more than adequate to
handle any size rig. The exact specifications
for the relay(s) used for this purpose will
depend entirely upon the individual station
and whether it is fed by 110 or 220 vac, etc.
However, the general wiring scheme is shown
in Fig. 9. Separate contacts should be used
for the main line and the circuit to hold the
relay(s) closed to prevent putting the whole
starting surge across the push button.

The stop button should be well marked and
placed where the XYL can find it in a hurry
. . . just in case.

It probably looks like a lot of work to go to,
and it is. But the next time your rig sends up
smoke signals and you start fighting that cop-
per jungle to get at it, or you go through a
long ritual when changing over from one rig
to another, stop and think about what you can
do about solving the problems in your station.
Better yet don’t wait for your next crisis; do it
now and then settle back for some real relaxed
hamming.
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2000 Watts?
Two 3-40 oz Trno des"

See the NEW SWAN MARK I

Linear Amplifier

® Two Eimac 3-400Z Triodes in grounded grid circuit.
® 2000 watts PEP input. ® 1000 watts CW and tune.
® Drive requirements: 100 watts. ® Built-in changeover relay.

® Built-in 117/220VAC power supply. ® Wide range pi output.
® Dimensions: 19”7 x 814”7 x 1515,” @ Weight: Approximately 55 Ibs.

with the usual SWAN Price $425 less tubes.

reliability and per- Tubes $ 68 Mfgr. suggested price.
formance Total $493 incl. tubes.

SEE IT AT YOUR SWAN DEALER!

ELECTRONICS CORP.
5"‘” Oceanside, California
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Richard F. Van Wickle W6TKA
643 Aurora Avenue
Santa Barbara, Calif.

DSB Circuits

There are several ways of providing audio
to modulate double-sideband transmitters. All
of them have been mentioned in amateur pub-
lications, but not all have been widely used.

Fig. 1 shows the most common DSB ar-
rangement. The transformer, T1, can be a
Triad A31X or a Thordarson 20D76. A power
transformer can also be used. By using the
plate winding of the transformer to drive the
screen grids of the DSB tubes, an approxi-
mately 3:1 or 4:1 (or higher, depending upon
the characteristics of the power transformer)
step-up is accomplished. The writer has used
this system, and the audio quality is quite
good.

Another method uses a cathode follower ar-
rangement, as shown in Fig. 2. Depending
upon the tubes employed, about 150 volts
can be realized at the screen grids of the DSB
tubes, which is adequate when using the
smaller receiving-type tubes in a low-level
DSB balanced modulator.

A system the writer has used for some time
with considerable success and excellent audio
quality is shown in Fig. 3. This system as-
sumes the existence of an AM transmitter, and
uses both its rf and audio outputs. The big

problem, of course, which prevents use of con-
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ventional modulation transformers in most
DSB applications is the lack of a secondary
winding center tap. That lack can be over-
come by using rectifiers—either tube or sili-
con—connected across the secondary as shown
in Fig. 3. These rectifiers, with the balanced
modulator tubes, form in essence, a bridge cir-
cuit so that both the positive and negative
peaks cause audio voltage to be applied to the
balanced modulator screens. We have used
both tube (6X4) and silicon rectifiers with
equally good results. The modulator in the
author’'s AM rig is rated at approximately 60
watts output, which is, obviously, many times
more audio than is required for the screens
of the DSB tubes, so resistor Rl is placed
across the secondary not only to absorb the
excess audio power, but to provide an ade-
quate load for the transformer. In the case of
the illustrated transmitter, a 10-watt, 4000-
ohm wire-wound resistor is used, and the au-
dio gain on the AM transmitter kept very low.
Because of the limited amount of audio al-
lowed to reach the modulation transformer,
and because the power output of the trans-
former is intermittent, the 10-watt resistor
shows no signs of overheating except on the
application of a continuous tone over a period
of about one minute. The audio circuit of the
transmitter was designed to minimize lows
through use of small coupling capacitors, and
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the capacitor across the secondary of the
modulation transformer reduces highs.

The use of auxilliary rectifiers was described
bv Rockafellow ®, as was the next system to
be described. Fig. 4 illustrates a high-level
double-sideband balanced modulator which
obtains both plate and screen voltage from
the modulator contained in an existing AM
transmitter. The rf drive is also obtained from
the same transmitter, The only problem en-
countered by the writer in using this system
was that the voltages measured from one end
of the secondary to ground (at the rectifiers)
and from the other end of the secondary to
ground were not equal upon application of a
single tone to the modulator. The result was
unequal voltages to the screens and plates of
the DSB balanced modulator tubes. Consul-
tation with an engineer more learned than the
writer resulted in the conclusion that this
effect was caused by one end of the secondary
winding having a larger capacitance than the
other end to the primary winding. Various
values of capacitance were tried between the
individual ends of the secondary and primary
windings and the situation was noticeably im-
proved with the use of 160 mmfd between
one secondary terminal and a primary termi-
nal.

An important word of caution. Although
DSB is an easy way to “get on sideband,” it
still requires care in the construction and
operation of the equipment. Before you put
any piece of DSB equipment on the air, look
at the output with an oscilloscope. Beg, bor-

Balanced Modulator for

* Rockafellow, *‘““High-Level
D.S.B." QST, April, 1960.
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row, or steal one, but use a ‘scope. With a
single tone from an audio oscillator as the
audio input, load the transmitter as heavily as
possible and observe the pattern on the scope.
It should be the familiar “two-tone” (if it
isn’t familiar, then refer to any recent A.R.R.L.
Radio Amateur’s Handbook!) pattern. In-
crease the audio gain and note the point at
which the peaks flatten. (Remember that a
single-tone DSB signal will produce the same
pattern on an oscilloscope as will a single-side-
band two-tone signal.) Then connect a micro-
phone and talk. You will find that the same
peak on the oscilloscope achieved under single-
tone modulation will be reached with vour
voice at a plate current meter indication
of between one-third and one-half the single-
tone plate current reading. It is at this point
where some DSB operators run into trouble.
Many try to “talk up” the plate current me-
ter to the point at which they would operate
under CW or AM conditions. It simply cannot
be done without Hat-topping, which results in
distortion and splatter.

Remember, too, that to a linear amplifier, a
DSB signal is the same as a two-tone SSB sig-
nal, and flattening of the peaks, and conse-
quent distortion and splatter, will occur at a
lower plate current meter reading than
would occur with a single-tone SSB signal.
The efficiency of a linear amplifier is lower
in the case of a two-tone SSB or single-tone
DSB signal (around 50% is all that can be
expected) which may be a good argument
for using high-power, high-level DSB modu-
lators, with their excellent Class C efficiency,
if yvou plan to run much over 200 watts PEP

mput.
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The Zorch-Proot Connector

Roy Pafenberg W4WKM

Interconnection of high voltage points in
high power transmitters poses several prob-
lems. Factors to be considered include ade-
quacy of insulation, appearance, availability
of materials and—most important of all—safety.
The photograph shows an excellent method
of making such connections between chassis
units.

A ceramic feed-through insulator of ade-
quate voltage rating is mounted at the high
voltage terminal point. The feed-through stud
nut on the external connection end of the
insulator is replaced with a %” diameter, in-
ternally threaded %” to %” long round metal
post. A standard, ceramic insulated tube plate
clip is then used to complete the connection.
Suitable plate clips are manufactured by sev-
eral firms, Of these, the National Radio type
SPP-3 is perhaps the most widely available.

The round metal posts may be made from

The Zorch-Proof
Connector at work.
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rod stock or may be purchased. Internally
threaded, round metal posts in ¥” diameter
were not found listed in the parts catalogs.
Various firms stock round. ¥” diameter, cad-
mium plated brass posts with unthreaded
clearance holes. It is a simple matter to tap
the screw clearance hole to accept the stud
used in the feed-through insulator. The follow-
ing listing gives Herman H. Smith part num-
bers for ¥” and %”” round posts:
Clearance Hole

Length = Z6 =8
N B RGN LA L L T A 2116
/s S T L 5 i R N 2112 o7 5

Cable used to interconnect the plate clips
must be suitably insulated. Automotive spark
plug cable is one possibility; TV high voltage
lead another. Probably the best cable for this
use is neon sign cable. Known as UL type
GTO-15, this cable is rated at 15 kilovolts.
Because of its high voltage rating, easy avail-
ability and low cost, this cable is widely used
in commercial transmitters.

The technique described above is not limit-
ed to chassis interconnections. Manyv high volt-
age components use threaded stud terminals
which lend themselves to this treatment. Sim-
ply thread on the round posts and complete
the wiring with tube clip terminated high
voltage patch cables.

The wiring method presented here is not
intended for use in exposed locations. Always
house high voltage circuitry in interlock pro-
tected cabinets. However, it is sometimes es-
sential that equipment be tested with power
applied. In such cases, exercise the greatest
caution and stay clear of the high voltage
circuits. This improved insulation system will
then serve to minimize the danger of inadver-
tent contact with exposed high voltage points.

. + « WAWKM
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Tenna-Rotor stands up under severe
conditions. Tests prove it is the strongest,
most durable antenna rotator available

for amateur use on all antennas up to 25 sq.
feet in cross.section, including six element
10-15-20 Tri-bander antennas.

This latest Alliance Tenna-Rotor will turn
heavy antennas and is designed to withstand
wind velocities to 90 m.p.h. in accordance
with E. |. A. wind loading standards. The
patented rigid offset design distributes

the load resulting in superior strength to
weight ratio for greater ease of installation.

Features anti-windmilling, gearing and brake
system to maintain positive positioning

and eliminate overtravel. Unit, enclosed in

a sturdy, ribbed die-cast zinc housing, is
lightweight and simple to set up. If you can
lift your antenna and put it on the Tenna-
Rotor...it will support it, hold it and turn it.

e New Precision Machined Steel Drive Gear
e Greatest Positioning Accuracy Possible

The new Alliance transistorized automatic
C-225 features a patented phase-sensing
bridge similar to laboratory test equipment
and is now available exclusively from
Alliance for HAM users. Affords automatic,
stepless, synchronous pinpoint positioning
accuracy throughout 360° of rotation that
reduces or eliminates interference.

All this with noiseless control.

The ALLIANCE

Manufacturing Company, Inc.

(Subsidiary of Consolidated Electronics Industries Corp.)
ALLIANCE, OHID
CSA approved
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John Bell W5NGX
2549 East 10th St.
Odessa, Texas

A Full-Wave Bridge With One

Filament Transformer

Recently, while searching around for com-
ponents to be used in a medium high voltage
power supply, 1200 to 1500 volt class, this
bridge rectifier circuit was dreamed up to use
with the components on hand. A 750 volt,
each side of center tap, plate transformer, and
TV damper tubes, for rectifiers, in a bridge
rectifier circuit, to give the desired higher
voltage, for more eflicient operation of our
linear amplifier in SSB service. This bridge
is very unique in that it uses onlv one filament
transformer.

Silicon type rectifiers were first considered,
but they have their own particular drawbacks,
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and are expensive, when it is considered how
many it would take in a series arrangement
in each leg of a bridge circuit, operating at
these voltages. Tube type rectifiers still seem
to be the best bet in this circuit, but using
816 or 866 tubes requires the use of three
filament transformers, so cathode type tubes
were considered. The ideal tube should have
its cathode separate from, and be independent
of, the filament. The halt wave rectifier tubes
developed for TV damper service fill this re-
quirement, and have been used in high volt-
age power supply circuits many times by ama-
teurs. Several articles have appeared in the
ham publications in recent years using these
rectifiers in bridge circuits. Practically all of
these circuits use a 5U4 tube for one half of
the bridge and TV damper tubes for the other
half of the circuit. This arrangement is com-
monly known as the “economy power supply,”
and uses a TV set power transformer with a
bridge rectifier circuit to get twice the output
voltage, as you would with a full wave ar-
rangement. Around 700 wvolts can be ob-
tained from the economy supply, using a pow-
er transformer from an old TV set, and its
schematic is shown in Fig. 1. One objection
to this circuit is that it takes two filament
transformers, one of 5 volts or the 5U4. and
another of 6.3 volts for the cathode type recti-



fiers. This is definitely an improvement, in
our way of thinking, for a bridge circuit, but
we are faced with the problem of needing two
filament transformers.

Since the TV damper tubes work so well in
the arrangement in Fig. 1, and this set-up
has been in use many years, so is pretty well
proven, there is no reason why the TV damper
tubes can’t be used for the other half of the
bridge circuit, provided they have sufficiently
high enough voltage ratings. Since the TV
damper tubes have a cathode in them, sep-
arated from the filament, our problem of the
multi filament transformer is solved, as shown
in Fig. 2.

Searching through the receiving tube man-
ual, our choice of rectifier tubes is the
6AU4GTA. The main rating we have to look
for here is the breakdown voltage, from heat-
er to cathode. The tube manual gives it as
4500 volts, and that is about three times the
voltage we plan to use in our power supply,
so this tube should suffice. Now. another ra-
ting to consider: Maximum operating plate
current, and it is 210 ma. which is a little un-
der the maximum peaks, pulled from the sup-
ply, but well above the average value. So,
from the tube manual, this tube fills our bill
for a good rectifier, with a separate cathode.
Another damper tube that would be OK for
a rectifier in this circuit is the 6DE4. It ac-
tually has a higher heater to cathode break-
down voltage rating, but the average dc plate
current rating is only 180 ma, therefore the
6AU4CGTA is still the best tube, with all fac-
tors considered. Actual voltages are as fol-
lows: The transformer secondary ac voltage
is 1530. With the bleeder current and static
plate current being drawn on the linear am-
plifier, output voltage is 1430 volts de. On
voice peaks the meter on my linear amplifier
indicates 350 ma and the voltage drops to
1350 volts de, which is fairly good voltage
regulation, with only 8 mfd of capacity on the
output of the power supply. More capacity
could be added and even better voltage regu-
lation could be achieved; however this holds
true for any power supply, regardless of the
type of rectification used. Another hint is to
use a good, stiff bleeder resistor. If a power
supply has a good, constant load on it, the
regulation will be much improved, when high-
er current is drawn, plus the satety factor of
discharging the filter capacitors when the pow-
er supply is turned off.

The only other thing that is a little different
about this power supply is the placement of
the filter choke in the negative lead. It is not
anything new, but is a little uncommon. This
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was done so a choke of a lower voltage break-
down rating could be used. This particular
one used here has a rating of 8 hy at 300 ma.
A choke manufactured for use in a TV set
could be used in this way, because the actual
high voltage is not on it, as it is when the
choke is placed in the positive lead. It is still
considered to be a choke input filter however.

Money-wise, this type of supply beats all
other types, we think. A transformer with a
rating of 750 volts each side of center tap,
costs about one third the price of one rated
at 1500 volts each side of center tap. Rectifier
tubes: The 6AU4GTA cost $1.80 ham net, on
the current tube price list. And of course the
hig savings is in the filament transformers:
Unly one against three in a conventional
bridge circuit, or two, in the economy tvpe
supply, shown in Fig. 1.

[ fully expect some rebuttal from readers
of this article, telling the many reasons why
it won't work, but 1 would welcome any con-
This power supply has
been in use here for several months now, and
[ have never had one bit of trouble with it.
My linear amplifier uses three 837's in a
grounded grid circuit, and I drive them to
350 ma on peaks, with a Central Electronics
20-A exciter. I have never once been given a
report of flat topping, hum or distortion being
noticed, or any of the other things that could be
caused by power supply troubles.

In closing, I would like to say that this is
an excellent power supply; as good as any that
I have ever had in my shack. Also, I would like
to mention my two good friends, W5SHL and
K5FM], who have built up similar type power
supplies, and their units have worked equal-
ly well with voltages up to 1900 volts.

This power supply was designed for Single
Side Band operation, with high peak currents
drawn from it, with a relatively low average
value. For constant current service, with cur-
rent requirement higher than the capabilities

of the tubes, it is definitely not recommended.
. W5NGX
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MULTI-POLARIZED TWIST s G

For tracking, back scatter, Moconbounce | ; =1 30 o Nt

Priced from $29.50 to $186.00 e

..“l';

PERFORMANCE PROVEN 6 METER BEAMS | || |
3-5-6-10 elements S — =g A\
Priced from $14.95 to $49.50

THE BIG WHEEL

Omnidirectional goin antennas
Priced from $8.95 to $55.55

COLINEAR ARRAYS
16-32-64 elements
Priced from $9.85 to $133.50

MULTI-ELEMENT YAGIS

Single, dual, quad stack arrays
Priced from $9.75 to $84.50

SQUALO MOBILE & FIXED ANTENNAS

Omni-directional, horizontally polarized, square
antenna. For car top or base station mounting.
Priced from $9.45 to $66.50

F
MAKE YOURS A REAL SIGNAL . . use o CUSH CRAFT ANTENNA!
Whether you are Tracking Sotellites, Moon Bouncing, DX-ing, Rag Chewing or Winning
Contests — you will do it better, more efficiently, and ot a lower cost with a Cush Craft
Antenna. You will have a signal that really radiates when you buy Cush Craft . . . the

antennas with a “PATTERN OF FIRSTS” in Amateur Communications.

= L e

BUY FROM YOUR DISTRIBUTOR
OR WRITE FOR FREE CATALOG

621 HAYWARD ST., MANCHESTER,_N._H.
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GOT
A
SIGNAL

TO
RADIATE?

MAKE YOURS A
REAL SIGNAL

. . . use a CUSH CRAFT ANTENNA!

ANOTHER
CUSHCRAFT

FIRST!

SQUALO is a full half wave, horizontally polarized,
omni-directional antenna. Outstanding all around per-
formance is achieved through a 360 pattern with no
deep nulls. The square shape allows full electrical
length in compact dimensions. Direct 52 ohm Reddi
Match feed provides ease of tuning and broad band
coverage.

The 6 meter Squalos are completely universal for
mounting anywhere. They are packaged with rubber
suction cups for car top mounting and a horizontal
center support for mast or tower mounting. The 10—
15—20 and 40 meter Squalos are designed for mast
or tower mounting, Squalo is ideal for net control,
monitoring, or general coverage.

ON YOUR CAR

OuUT A WINDOW

MODEL NUMBER DESCRIPTION NET PRICE
Whether you are ASQ-2 2 Meter 10” square $ 8.45
ASQ-6 6 Meter 30" sguare 12.50
& TRACK'NG SATELLITES ASQ-10 10 Meter 50" sguare 19.50
CSQ-11 11 Meter 50" square 19.50
ASQ-15 15 Meter 65" square 23.50
& MOON BOUNCING ASQ-20 20 Meter 100" square 29.50
ASQ-40 40 Meter 192" square 66.50

® DX-ING
® RAG CHEWING
® WINNING CONTESTS

you will do it better, more
efficiently, and at a lower cost with

a CUSH CRAFT ANTENNA.

YOU WILL HAVE A SIGNAL THAT
REALLY RADIATES WHEN YOU BUY
CUSH CRAFT . THE ANTENNAS
WITH A “PATTERN OF FIRSTS” IN
AMATEUR COMMUNICATIONS.

tenna

system
requirements.
mounted one above the other or
above existing beams on o sin-

Design a complete multi band an-
to meet your own

Squalos can

gle mast. The Squalo tree is a

horizontally polarized, omnidi-

rectional system in any com-

bination of the 6 through 40
bands.

meter

ground wires, rotators
common most mulh
band systems.

aomateur
Squalo tree takes o minimum
amount of space, and does
not require

extra

radials,

The

be

BUY FROM YOUR DISTRIBUTOR

OR WRITE FOR FREE CATALOG

621

HAYWARD ST

MANCHESTER N H
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Robert D. Corbett W1JJL
46 Prospect St.
Torrington, Conn.

A Cheap SWR Bridge

The unit to be described in the following
paragraphs is not “just another SWR Meter”
but is designed to be easily duplicated, and it
makes use of a printed circuit board for the
critical part of the unit.

As can be seen in the photo of the interior,
the section of line that is used for indication of
SWR is made up of a section of double sided
printed circuit board at the suggestion of
WAICCH. On one side can be seen the por-
tion of line that is connected between the input
and output coax connectors. Also on this side
may be seen the diodes, bypass capacitors, and
the load resistors. On the reverse side of the
board are the two pick-up loops that provide
the indication of forward and reflected power.

On the front panel of the unit are mounted
the meter, calibrating resistor, and the selector
switch. It may be noted that the switch I used
is a DPDT. This is because it is what I had
available at the time. All that is necessary is
a SPDT type. The calibrating resistor is a 10 k
to 50 k pot. The meter I used in my version
has a special scale that is calibrated in SWR
ratio, but vou may use a 0-1 ma meter and use
the chart below.

Inside view of the SWR Meter. The specicl
pick-up line at left is available inexpensively.
See end of article for details.

Following is the calibration for the meter
specified in the parts list,

Meter SWR
0 ()
10 125
20 15
33 2.0
50 3.0
60 4.0
66 5.0
72 6.0

The above will only hold true if the meter is
adjusted to exactly full scale in the forward
position.
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Schematic diagram of SWR bridge. Pick-
up line is available from Harris Co.

: _ - Great Circle Bearings - “Q" and “Z" Signals
Parts List ~ + Great Circle Charts *» World Time Chart

Cabinet Premier AMC 1005 (5x4x3) | » Prefixes by Countries -« Int'l. Postal Rates
Meter Similar to Shurite 850 (0-1 ma) United States Listinqs...$5.00 |
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R3 10 k to 50 k :
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Coax fittings Regular UHF type
Misc Hardware RADIO AMATEURS REFERENCE LIBRARY
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OF MAPS — ORDER YOUR SET TODAY!
Once connected into the antenna system of -. “ s
vour station, operation of the unit is simplicity
itself. All that is necessary is to flip the switch
to the forward position and then adjust the

. |
calibrating control for full scale deflection of . i
the meter. The switch is then placed in the el et i Eier
reflected position and the SWR is read directly 1|\= k1152 T
from the meter scale. —r 7
If vou find that vour SWR is much higher e
A e i : N MAP—Full color, 42" X
than 1.5:1 1 suggest that vou mspect and ad- ?;th;?:?rﬁﬁﬂﬂ on each country . . .
just vour antenna. Remember that the SWRQR DX zones, time zones, ““"ES*;;E?E ;TEETIJ*
: : ..po .
can be reduced only by adjustment or trim- anced TADIES. cueisirrrreeD
‘ - the antenn: er be reduced | URS GREAT CIRCLE CHART
ming of the antenna. It can never be reducet RADIO hﬂﬁﬁn cror the center of the .
by adjusting the transmitter. .. . WIJJL | ﬂﬁi':gl:[E States ! Fullhculi_ll'. 2_9: dig?ggé -
| listing Great Circle bearings | Was Et i
i v maior U.S. cities; Boston,
e - e DC. Miami, Seattle, San Fran- f..
The WIJJL SWR Bridge cisco & Los Angeles. o id $1.00 o
We think that this is about the most inexpensive ith e
good SWR Bridge available. It's very simple to make UNITED STATES MAP—AIl 50 STEtEE Wi
using our special pick up line and the bridge is good refixes, DX and time ZONEs,
for both the HF and the VHF range. E.Elé a;f:i;_,epncy allocation chart. F;IUS
The pick up board ............ 4 L N $1.00 : > information on all 50 States.
The pick up board with all parts mounted 3.00 mtETESIil:Ez:Ej” Y LA postpaid 50¢
The special meter with calibrated scale ... 6.00 full color, o for
And if you have the meter already, the {1 Atlas compii€ ' :
- ; D ATLAS—Only . . |
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56 E. Main Street Torrington, Conn. | Chicago, Ill. m}




David Middelton W7ZC/W5CA
Box 303
Springdale, Utah

Slowing Down the Tuning Rate
on the Drake 2B

Users of the excellent Drake 2B may now
slow down the tuning rate by a factor of 6 to 1
without modification of the receiver. The
method described here permits the use of a
planetary gear drive to reduce the normally
fast tuning rate to a point where, for ex-
ample, the 7200-7300 section requires 14
turns of the tuning knob. This figures out
to be about 7 ke per tuning knob rotation!
Yet there is NO backlash, the tuning is smooth
and even, the calibration is not disturbed,
and the band spread is something wonderful!

FLAT WASHER SEE TEXT
2 REQ.

DRAKE DRIVE SHAFT 28——™

SET SCREW J

]

PLANETARY DRIVE ————»
SEE TEXT

FRONT PANEL
ORAKE 28

O
o

6/32 3/8

] SCREW, NUT,
.s LOCK WASHER
/ @ 6 EACH REQ.
PLATE A -

SEE FIG.2 SET SCREW B-3/4"

BRACKET
c-2"
BRACKET

DRAKE 2B TUNING KNOB

TOP VIEW OF ASSEMBLY OF AUXILIARY
PLANETARY DRIVE FOR DRAKE RECEIVER TUNING

FIG. |

The introduction of the Jackson Bros. (Eng-
land) planetary drive made this possible. This
device, a ball-bearinged precision drive, is
available from Arrow Electronics Inc. (900
Broad Hollow Rd., Farmingdale, N.Y. and
other of their stores) for $1.50 each.

A plate, see Fig. 2, is made to hold the
Jackson drive out from the panel. See Fig. 1.
Four brackets, six screws and two longer sheet
metal screws are required (the latter to re-
place the two screws normally in the right
hand side of the Drake 2B). Remove the
normal Drake 2B tuning knob.

Remove the two sheet metal screws at the
lower right hand corner of the front panel.
Mount the plate, with the Jackson drive fas-

tened in place, using two small flat washers to
protect the panel from possible scratching by
the bracket—or smooth down the bracket edg-
es, and carefully align the drive mechanism to
permit smooth operation of the drive shaft on
the existing bearings, when the Jackson drive
is in place. Fasten the screws holding the
plate; drive and panel tightly. Replace the
Drake knob. Tape the removed Drake screws
in a safe place for replacement, if desired.

This modification is worth while and sim-
ple. It does not violate the “Guarantee”, and
the original state of the receiver may be ob-
tained in a minute by removing the plate and
restoring the knob. If you desire to do so, a
simple inspection of the inside mechanism of
the Drake 2B will reveal how the Jackson
drive may be installed permanently.

®28 DRILL HOLE

DRILL 4
DIMENSION
-q;. ~a— TO FIT BRACKET
| USED
2.75'

1.375"
l 1.25"1.0. HOLE
' —_——
125" —»—
25"
FIG. 2 PLATE - MATERIAL /16" METAL

OR I/8" BAKELITE STOCK

Try this. You will be amazed at the ease
with which you can now tune in signals,
effortlessly and without the “Hywheel” effect.
The planetary drive adds firmness, yet does
no::lrtI add any backlash, and it spreads them
out

. « « WTZC/W3CA
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Wayne Green W2NSD/1

W?2NSD in Europe

A little while ago I shoved the accnmulated
work on my desk aside and turned on the rer
ceiver to see what was around on twentv. I'd
just gotten a DX bulletin from Puerto Rico
which mentioned several exotic stations that
should be active . . . perhaps one of them
would be around. Nope, not much doing . . .
fairly quiet this afternoon. Oh, oh
UA3KBD in Moscow signing with someone in
Africa. I gave him a short call . . . I'm 5-9 in
Moscow. We talked for about fifteen minutes
and then signed . . . and there was Janos
HA5AM in Budapest calling me.

Back in May I visited Budapest and had a
wonderful time talking with Janos and the
other members of the Central Radio Club.
They even invited me to use the club station
for a few QSO’s! I remember my state of mind
as I crossed the border into Hungary from
Austria, driving my VW. I was pretty worried
.. . I didn’t know what was expected of me,
or what would happen. At the border no one
spoke any English, which didn’t help matters.
Further, I didn’t even have a visa to get in the
country. And in my pocket was Hungarian
currency that I had been sold cutrate by the
Austrian border guards . . . illegal currency.

The soldiers with guns, heavy gates across
the road, and other unfriendliness contributed
to my state of mind. Several times as I neared
the border I thought seriously of turning back.
I didn’t know if other people worry themselves
over things the way I do . . . I wonder if I
have enough money along . . . enough of the
local currency . . . will I have car trouble . . .

F

fun out of gas . . . do something wrong . . .
have an accident . . . not be able to find the
people I'm going to visit . . . etc.

I waited at th:e door of the customs building
for some word f om the official that had dis-
appeared with my paissport twenty minutes be-
fore, It seemed imyposible that here 1 was on
a major border crossing point between Austria
and Hungary and I was the only person cross-
ing that morning. Suddenly a cuckoo clock
started sounding somewhere in the distance
.. . followed by another. I startled the guards
by laughing when I suddenly realized that
those were cuckoo birds I was hearing . . . the
real thing,

Soon my visa was ready and, passport in
hand, I started off toward Budapest. Hungary
could just as well be parts of New York or
Pennsylvania with rolling mountains and fat
plains. It was beautiful and I soon gathered
courage. The big difference is in the houses
and lack of cars. There are bus stops every
mile or so along the road, but hardly a car.
Now and then T would pass a bus or govern-
ment truck . . . an ox cart or horse-drawn cart.
As I approached towns I had to be careful of
groups of people walking,

About twenty miles inside the border some
soldiers guarding the road flagged me down for
just a moment . . . the same thing happened
on my way back out of the country so I sup-
pose that they have all roads guarded to keep
people from getting close to the border unless
they have business there.,



The road was fine . . . about the same as one
of our small county roads in New Hampshire,
so I perked along at 60-70 most of the way.
In the European tradition all of the houses
were in village groups. You rarely see a house
out in the country in much of Europe. Almost
all of the houses in the villages faced small dirt
(mud) roads of either side of the main high-
way. No stores much, no restaurants, and noth-
ing even remotely approaching a road-side
stand selling anything.

As I drove I ruminated over the selt-destruc-
tive urge that had brought me to Hungary in
search of HAS5AM. Why not stay in Peterbor-
ough where everything is completely familiar?
Why ulcerate myself venturing into something
as unknown as this? And what will happen?
These people are friendly enough, I guess, but
they speak virtually no English and not even
any French, If I have any problems it is going
to be rough. And I'm sure to have problems
for I have managed to lose all but a very old
address of HASAM’s. Janos is one of our sub-
scribers in Hungary, so I dropped him a letter
a few weeks back explaining that I would be
visiting. Just a few days before my departure
Janos called me on twenty meters and said he
was looking for me. Naturally I left without
his address. Great, eh? In Stuttgart I got an old
address from a DXer. In Zurich I talked with
my home station from HB9RG and got his new
address . . . and I lost it almost immediately.
In Geneva 1 forgot to look in a Callbook.
Hmmm.

Along about five o'clock T arrived in Buda-
pest (Budapesht, they pronounce it) and
stopped at a newsstand to try to buy a map
of the city. My sign language was successful
and the woman pointed at a nearby stationery
store. A few minutes later I found the old
address. T asked a woman at the house for
Janos . . . no. She called to a fellow that was
just leaving and fortunately he knew enough
English so 1 was able to explain my problem.
He asked around . . . no. Then we tried the
phone book . . . aha, two Emmer Janos’s. I
drove him to his apartment and he phoned for
me . . . and found Janos, who gave him in-
structions. After a glass of wine, a look
through his family album at pictures of his
wife and children, and a tour of his apartment
we left and he directed me to the Central
Radio Club a few blocks away. Janos was
there waiting for me and the chap, obviously
very pleased to be of help, excused himself
and quickly walked off.

Janos took me in and introduced me to the
half dozen or so hams gathered for the regular
Friday night club meeting. Fortunately most
of them spoke English quite well and we had

a wonderful rag chew. Also visiting that eve-
ning was Fred DM3RM from Eastern Ger-
many and George WAUXQ. George offered to
put me up in his hotel room for the night . . .
apparently hotel rooms are hard to come by
here . . . and I readily agreed, realizing that 1
would probably learn more about Hungary
from this veteran than any other way.

The Central Radio Club has its own club
building, complete with an old army trans-
mitter which looked like it could put out sev-
eral kilowatts (shades of California). It seems
that Radio Club members are able to get cast
off equipment from the airlines, busses, PTT,
taxis, police, etc. This is one advantage of
having all the communications owned by the
State. Just think what our ham stations would
be like if we could get all the replaced gear
from all the various users in our country! Say,
what does happen to old broadcast transmit-
ters?

George and I went to the hotel and had din-
ner about 9 p.m. George, being an expert at
these matters, had no problem in waving oft
the girls who wanted to share our meal (and
evening) with us. Lucky for me I was with
him or else I might have had to endure the
company of a beautiful blond (English speak
ing) girl for the night.

Dinner was good, but expensive, costing
about $8 for the two of us, wine included. The
hotel caters to foreign visitors so their prices
are quite high by Hungarian standards.

Our country, in an attempt not to help the
Russians any more than possible, has a pretty
tight embargo on electronic equipment to
Russia and the satellite countries. George is a
salesman for Wilcox and has managed to break
this barrier and sell some of their airbourne
equipment to several of the iron curtain coun-
tries. He was in Budapest for a few days to
exhibit his equipment at the Budapest Fair.

We talked until after midnight and I gath-
ered that he has great hopes for increased un-
derstanding between the east and west and a
healthy growth of trade. It seems to me that
the U.S. would be very clever to subsidize the
manufacture of small inexpensive automobiles
for sale at a low price to Hungarians. This
could change their whole economy and, 1 be-
lieve, perk it up tremendously. The auto in-
dustrv is one of the foundations of the U.S.
economy . . . it could be elsewhere. Judging
from how hard the Hungarians work for their
extremely expensive tv sets, I think they would
work around the clock for cars . . . gas to run
them . . . and it could change everything.
Typical American reaction, 1 suppose.

We got up early the next morning, the usual
coffee, rolls and jam European breakfast and



then out to the Fairgrounds. The day was
rainy and dark . . . bah. I wandered around
the fair for a while, looking for things to snap
with my camera, but the dark and rain didn't
encourage the expenditure of much color film.
Suddenly 1 came on the U.S. exhibit. Natur-
ally T went in to see what kind of stuft we were
doing to sell the United States to the Hun-
garians. The exhibit was a gigantic garish
affair mostly taken over with big ads for how
rich we are . . . hundreds of pictures of our
big tv sets, cars, lavish homes, kitchens, ap-
pliances, furniture. I suppose that we do have
a few people that can live like that, but darned
few that I've met. They had a $1000 hi-fi and
one of those $250 easy chairs in the “typical”
living room . . . the hi-fi was blasting out a
demo tape. One each of the popular brand
cars were lined up outside the exhibit. They
even had a ham station set up . . . well, piled
up, for it was all just thrown in a small booth
with nothing hooked up. The poor Hungarian
in charge of the ham exhibit knew absolutely
nothing about the equipment and was patheti-
cally eager to know what it was all for, how
much it cost, who used it, etc., so he could
answer the fair goers questions. I understand
that a license had been applied for and almost
came through, then the Viet Nam difficulty
upset things. From what I could gather from
the people at the fair the U.S. exhibit is one
that travels from fair to fair with two Ameri-
cans running the whole thing . . . one a fat
arrogant loud mouthed cigar chewer and the
other an insignificant mouse who was unable
to make any decisions. Feelings ran quite high
against them. Makes you proud to be an
American,

Not knowing the language at all I was
afraid to plunge into one of the chow lines in
front of the food stalls. Perhaps George would
help me through this hurdle. Fair-ly well
pooped I went back and grabbed George at
about 2 PM and we headed out for lunch. He
went right by the food booths, in spite of my
plucking at his sleeve. He knew a better place
nearby. We passed people working on big
plates of shish kabob, goulash, and other un-
known but interesting dishes. We walked and
walked and walked. Hmmm, here it is, but it
is too full. We went on for another half mile
to a restaurant set up for the exhibitors where
they had particularly poor but expensive food
for the foreigners.

It was late in the afternoon when we got
back to George’s exhibit. We found that
OKIMB had been there while we were gone
and would be back in a half hour. T was dis-
traught at missing Beda, the best known OK
ham in the world, but T was going to be late

for an appointment with another Hungarian
ham in a small town about 80 miles away.

I bid George goodbye and thanked him for
making my visit to Budapest so educational
and entertaining. I drove back to the hotel,
checked out and asked for my passport. O,
sorry, come back at 3 PM. I said it is now
4:15 and I am late, what do you mean come
back at 3?7 Oh, vou are leaving? Yes, may I
have my passport. Wait a moment please.
Finally, after a couple phone calls, they sent
a bellhop with me to the police station several
blocks away and 1 got my passport. Some
society.

Since [ was a little low on gas I drove a few
blocks to where I had seen a state owned gas
station. Sorry, all the gas has been sold out for
today. Oi. I drove on to another that I remem-
bered passing . . . long line waiting there . . .
I'm going to be late, I can see that now. |
parked at the end of the line and walked up
to the front to see how much it was and if |
could buy enough with the money I had left.
They looked at me and back at my car and
somehow got through to me that I needed
super and all they sold at this station was
regular grade. I remembered that the VW
people had explained that I must use super
at all costs in the communist countries. They
explained that I would have to get super down
by the railroad station. OK. I drove back to
the station, across the street from my hotel, and
located the super pump by the long line wait-
ing for it. It was 5 PM by now and I could see
that 1 definitely was going to be late meeting
Harry in Gyor,

About a half hour later I finally made it to
the pump and was ready to go . . . about 50¢
a gallon. I drove through the center of Buda-
pest, over a bridge, and found myself out in
the country. I put my foot down, hoping to
make the two hour trip in 1% hours and arrive
about on time. There was little traffic . . . with
the least expensive cars costing about $5000
and salaries running about one fifth of ours it
is easy to see why there are not many pri-
vately owned cars vet.

By not slowing down too much going
through towns I managed to arrive at Gyor
three minutes early. Harry was waiting for me
in the appointed spot.

We parked my car and walked around with
him showing me the town. He told me how he
had been with the freedom fighters back in
1956 and as a result would never be able to
get a ham license again. He felt bad about the
loss of his beloved amateur radio and the fact
that he would never be able to leave the com-
munist countries or rise to any important posi-
tion, but philosophically shrugged it off with
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the observation that at least he was alive,

something not manyv of those involved could
say.

He and his wife treated me to a wonderful
dinner, then we went out for coffee, back home
tor cakes and talked until 1 AM. They fixed up
the couch for me. Fortunately I was not tar

enough-to the north to worry about having to |

entertain the wite after lights out, a delicate
problem which one can stew over if he has a
vivid enough imagination and his host has a
lovely enough wife.

Up at 7:30 . . . a quick hot chocolate . . . a
warm goodbve and off I go through the con-
tinuing rain. A few minutes later I arrived at

the border and. after about 15 minutes of

paperwork and a careful inspection of the car
I was breathing sighs of relief as 1 entered
Austria.

Now that I've been there I wouldn't hesi-
tate to go back. The people were universally
friendly . . . those girls in the hotel might have
been friendly too. But next time I want to get
there when the sun is out and bring back color
slides of lovely Budapest to show you at clubs
and hamfests. If vou run into any of the HAS5

gang please say hello for me.
. W2NSD/]1
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ODEL TLA-2050

Only 6 watts of drive required
Uses four 4X150's (1 KW on CW)
Built-in solid state power supply
Desk or rack mount

Covers 50-54 mc with no tuning

ONLY $495.00

TELCO

975 Technology Square
Cambridge, Mass. 02139
Phone 617-491-4050
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The Compactron

Bill Hoisington KICLL
Peterborough, N.H,

Two Meter Transmitting Converter

The success of the six meter crystal-VFO
transmitter described in the April 1965 73
suggested that the same type of system might
be very useful of two. So I built one using
Compactron tubes to go with the six meter
exciter. It has worked very well. The block
diagram, Fig. 1, shows how it works. The left
section is the exciter from the six meter rig.
The next part is the heterodyne mixer to two
meters. Then comes a 5763 buffer amplifier
and a final 7984 Compactron with the modu-
lator from the six meter rig.

A description of the converter circuit

Fig. 2 is the schematic diagram of the ex-
citer. The first triode section of the 6AF11 is
used as a 47 me crystal oscillator. Regeneration
is used to increase the output, the ease of
starting, flatten the power-output curve on the
capacitor and make the circuit less critical.

The output of the oscillator is fed to a
doubler which is the other triode section of
the 6AF11. The 94 mc output of the doubler
is fed to the control grid of the pentode sec-
tion of the 6AF11.

The 50 mc output from the six meter exc ter
is fed to the screen grid of the pentode mixer.
This is screen grid modulation. Note the 50
me link-coupled tuned circnit L5-C3 which
couples the six meter rf to the tube.

The pentode mixer plate is tuned to 144 mc.
Output fiom this mixer will burn out a number
48 pilot lamp (120 mw) if the plate voltages
are pushed a little. However, I wanted a stable
signal so used only 80 volts on the oscillators
and added an extra stage of amplification to
increase the drive to the final.

5763 7984

6AFI1I l

Fig. 1. Block diagram of the two meter VFO
rig. See test for explanation.

The power amplifier

Now that I had a stable low-level two meter
signal, I began looking for a good Compactron
power amplifier. The TV horizontal output
tubes were tried first, but handled very poorly
at VHF. That came as no surprise since thevre
designed for 15.75 ke, not 144 mec.
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Fig. 2. Mixer portion of the two meter converter.

50

T? MAFPATIME



LIO

e

A
J
3\
N

PLUG

L

=
o
fa
.;'I—
o

*PHONO JACK FOR
METER OR SHORTING

"d GRID CURRENT

LI3
LoOI
=3 — T Lis
S
i A > L7
10K
001 = L00I
i 7 T e
I5K 77 rFrr
“J\® PLATE
CURRRENT

+ 300-450 MOD

Fig. 3. Amplifier for two meters. Don’t forget shielding and other good VHF layout.

But a little bit of looking tuined up the Gen-
eral Electric 7984 Compaction designed for
mobile and fixed communications transmitters.
It is capable of delivering a power output of
46 watts at 175 me! There is a slight hitch,
though. It can rema:n slight depending on vour
attitude toward $5 tubes and how long you
expect them to last. The rating is for IMS.
That means Intermittant Mobile Service. That
is an application where the design factors of
light weight, minimum size and “exceedingly
high power output™ are the primary require-
ments even though the average life expect-
ancy of the tube may be reduced.

Please note that I am not recommending 46
watts out all the time—unless you want to buy
a new tube every so often. I have lit a 60 watt
bulb to full brilliance on two, but normally run
it on the air at a modest 60 or 70 watts input.
It really lights a 25 watt bulb, giving about
30 to 35 watts out.

The manufacturer also published ICAS rat-
ings. They suggest a 56 watt maximum input.
So take your choice. The whole idea of a vari-
able tube life based on power input is very
interesting.

So much for input. The 7984 has the 12 pin
Compactron base. Comparing it to the 6146,
the lack of a phenolic base on the 7984 allows
half inch shorter leads. The larger diameter
also means greater spacing when needed and
more connections per element. In Fig. 3 vou
can see the many connections to each one. It
makes a big difference on two. The spacing
between grid and plate pins is enough to per-
mit high power without any need for neutrali-
zation at all. Incidentally, the tube has a 12 to
14 volt filament.

The amplifier circuit

Fig. 3 shows the amplifier circuitry. Note
that the first stage is a 5763 bufter. The reason
for this was explained before. This stage runs

very cool, but makes it possible to have a real
stable signal. The extra tuned circuits help
keep down the TVI, too.

The final stage is the 7984 power amplifier.
Even though this tube, like more high gain
beam power tubes, has a very high input ca-
pacitance, I was able to use a paralle]l tuned
tank and still get excellent efficiency. Drive 1s
about two or three mils through the 15 k grid
resistor. Input to the 7984 is about 150 to 175
ma at 450 volts. I'd advise vou to use a lower
voltage for tuning up.

The modulator uses two 6L6GC’s and was
described with the six meter rig.

On the air tests

With a dummy load, tuned diode detector,
transistor audio amplifier and well padded
earphones, 1 I'stened to the modulation. It
sounded good. so I put it on the air. This was
my first experience with a two meter variable
frequency transmitter. It's quite different from
be'ng crystal controlled. Even though two
meters isn’t a “listen only on or near vour own
frequency” band, it was fun to move around.
[ will also admit to more and more thoughts
of six and two meter SSB and to the fact that
this mixer can easily be adapted to sideband.
Who knows what the future will bring?
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Roy Pafenberg W4WKM

Why Use Fuses?

Many existing amateur transmitters use the
common plug fuse to protect heavy load cir-
cuits. While these fuses do an excellent job of
circuit protection, there is always the problem
of replacement. In transmitters prone to blow
fuses as a result of minor maladjustment or
other recurring conditions, fuse replacement is
both costly and troublesome. While it is easy
to install a higher current fuse, this is a
dangerous business. Increasing the rating of
the fuse above the manufacturer’s recommend-
ation may result in the loss of protection
against other types of equipment failure.

One answer to the fuse replacement prob-
lem is a circuit breaker that screws directly
into an existing fuse socket. The photograph
shows one of these widely available thermal-
trip units. The circuit breaker shown is a
Sears, Roebuck and Company “Circuit Saver.”
These convenient little gadgets are available
in 15, 20 and 30 ampere ratings and sell for
a bit less than a dollar. These compact circuit
breakers have a thermal element which opens
the circuit in the event of overload. When
tripped, the reset button located on the top
of the assembly pops out, exposing the red
shank of the button. To reset, vou simply de-
press the button.

57

For new construction, consider the use of
panel mounted circuit breakers instead of
fuses. A wide variety of magnetic and thermal-
magnetic circuit is available for power distri-
bution applications. The other photographs
show one of the available types mounted on a
panel. This particular unit is a Bulldog “Push-
matic’ circuit breaker. You simply push the
exposed button to close the breaker and push
it again to open the circuit or to reset after an
overload.

These distribution panel circuit breakers are
made by several manufacturers and are widely
available in various ratings with 15 and 20
ampere units being the most popular. Cost
varies with manufacture but averages a little
over two dollars for the single pole units.
When vou select one of these circuit breakers,
consider the mounting facilities which vary
with manufacture. Many of these units have
specialized mounting arrangements to suit
available power distribution circuit breaker
panels. Select a type that is readily adaptable
to panel mounting. The “Pushmatic” unit
shown required drilling and tapping of four
mounting holes in the breaker front plate.

Go modern. Circuit protection provided by
circuit breakers is, for many applications, su-
perior to that provided by fuses, and from a
standpoint of operating convenience and safe-
ty, the circuit breaker is far superior.

. . . WAWKM
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HIGH QUALITY VHF TRANSCEIVERS
THAT ANYONE CAN AFFORD

The NMEW SR-42 & SR-46 by Hallicrafters

The SR*42, a two meter VHF transceiver, has many of the
advantages and features of more expensive units, Yet costs only
$189.95. Efficient filters and selected injection frequencies make
both the SR*42 and the SR+46 (Hallicrafters’ six meter transceiver)
virtually immune to FM and TV interference.

And the best place to buy: HENRY RADIO (6'6 CWLBC)

PHONE, WRITE OR VISIT FOR INFORMATION ON THIS OR ANY OTHER EQUIPMENT

6% FINANCE CHARGE ® 10% DOWN OR TRADE-IN DOWN
e NO FINANCE CHARGE IF PAID IN 90 DAYS * GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day trial — 90 day warranty. 90 day full
trade back on new apparatus. Write for bulletin.

CALL DIRECT . . . USE AREA CODE
Butler 1, Missouri 816 679-3127
- 11240 W.Olympic, Los Angeles, Calif. 213 477-6701
Henry Rl LILBddgtd 031 N. Euclid, Anaheim, Calif. 714 772-9200

431 E. Green St., Pasadena, Calif. 213 684-0861
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895

“Worlds Largest Distributors of Short Wave Receivers”



Writing for 73

Perhaps you've noticed that for some ob-
scure reason all of the top writers in the ham
radio field seem to be writing for 73. This
isn't just chance, by a long shot. These fellows
know what they are doing. Let me unobscure
the situation for you.

You've just built up something that vou're
proud of and the local hams are bugging you
to write it up. Well, this turns out to be a lot
of work you find, as you try to get one of
the chaps who pushed you into helping with
the pictures that seem to come out an in-
distinguishable blur with vour Instamatic or
old Polaroid. You thumb through the maga-
zines to find out how to write such common
items as rf, ac, CW, etc. Funny vou never
noticed that different magazines have differ-
ent ways of printing these abbreviations.

Perhaps you've taken the time to write to
me for instructions on preparing articles for
73. In this case you will already know that
I prefer to have articles typed double spaced
(which leaves me room for corrections) on
8% x 11 paper with generous margins. Four
of these pages is about equal to one in 73,
in case you want to make a rough estimate
of the length of your article. Articles should
be two or three pages long for best reader-
ship, including the pictures and diagrams.
The better the pictures the better the arti-
cle. We have all diagrams drafted so all we
need is a good pencil drawing . . . but please
check and recheck it for accuracy. Put all
parts values on the schematic rather than a
long parts list. The R2 stuff is OK for dis-
cussing the operation ot the circuit, but it
raises the devil when vou are tryving to build.

Now, vou've got the article written, the
photos taken and the diagram checked. You
maybe even have a parts layout. Where do

= i

you send the article? How about QST? Well
youre up against some problems with them.
First of all thev do not pay one cent for
articles . . . you are doing it for the good of
amateur radio (and helping them earn over
a million dollars a vear). Secondly, quite a
few fellows get a bit upset over their articles
being rewritten and severely edited. Then
there is the prestige of being published in
QST to consider. More fellows will see it than
in the other magazines, no question about
that. Since they only publish one half to one
third the number of articles that 73 does each
month and a goodly portion of those are
written by the QST staff, only a very few
outside articles are ever published. Thus, if
vou are one of the chosen few vou can well
be proud. This pride tends to wear off after
one or two articles when the $50 to $100
lost on the deal begins to come to mind more
and more frequently.

Well, how about CQ . . . they pay for arti-
cles? One of the big bones of contention that
[ had with CQ when I worked there was the
raw deal that authors got. They frequently
had to wait from one to three vyears after
submitting articles before being paid. I found
that this dried up all of the worthwhile
authors and left me with first-timers only. I
note from an article in the January issue of
CQ that they seem to be in the same predica-
ment still. Also, some of our 73 contributors
have written complaining about not being
paid by CQ.

Is 73 any better? When I started 73 T made
it a firm policy that all articles would be
paid for on acceptance. I wanted to be sure
and get the best articles submitted to 73 and,
recalling the furious authors I had to contend
with at CQ, despite my every strategem to



get them paid, T felt that the best way to do
this was to pay off with the highest price
the fastest. The system worked. Few articles

take more than a month to be read and either |
returned or paid for. Now and then I get
further behind or I am on tenterhooks about |

some article and I let it come to the top a
few times before making a final decision. 1
pay from $15 to $25 per 73 page. depending
upon the importance of the article, the weath-
er, how good the pictures are, and other
vague factors. With but one or two small
exceptions where I goofed all articles that
have appeared in 73 have been paid for con-
siderably before publication.

It is only fair to explain that I am up to
here in articles right now, having almost a full
vears worth on hand in various stages of prep-
paration for publication. This means that I
am being particularly selective these days.
Before you plunge into the preparation of an
article you should consider the yard stick 1
use in making my decisions. The first test is
whether the article will be of interest to the
oreat bulk of our readers. A modification of
the Superbandbanger III for a product detec-
tor is not a thriller. Modifications of only the
most popular equipments are of interest.
Almost any construction article will be of in-
terest if it is ham gear. Simplified technical
articles, DXpeditions, transistorized equipment,
are all looked on with great favor. Humor is
usually not too funny, unfortunately, and
should be submitted to QST, which seems to
have the current corner on the market for
unfunny humor. Modifications of equipment
will do best with CQ. They will probably
accept your humorous article if QST rejects
it. Poems? not unless they are exceptionally
good. I know poetry pretty well and will not
accept anvthing but the best. Crosswords?
Only if they are professional in construction.
Cartoons? Yes, if they are really funny. We've
done pretty well by vou cartoonwise and I
intend to keep it up.

Once you've been paid for your article you
can expect to get some galley proots of it in
a few weeks or months. Next you'll get page
proofs for final checking. These are for cor-
recting typographical errors, not for last
minute thoughts or changes, unless you want
to send along a check to cover the unbelievably
high costs of such nonsense. Get the article
right the first time . . . then we’ll both work to
keep it right.

And if vour article does get rejected take
heart, about 50% of our rejects seem to turn

up in the other magazines, so you still may |

get published. . . . W2NSD
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CLF-401
SLF-401

THE HEAVILY OVERCROWDED BANDS with which to-
day's amateur is confronted has brought about the
development of two highly specialized audio filters
by the Selectronix Company. The characteristics pf
these filters have set new industrial standards in

several respects:

* Skirt of transition band cut off from 6 to 60
db is literally five times sharper than the BE§T me-
chanical or crystal filters in the amateur radio field
today!

* Insertion loss is only 3 db.

* The simple “speaker or phone line” hook-up has
never before been part of a previous high perform-
ance filter system.

ONE OF THESE FITERS has been designed strictly
for CW purposes—model CLF-401. The other is for
SSB—model SLF-401. Both have bandwidths chosen
to be optimum UNDER QRM CONDITIONS: 200 cps
and 1500 cps respectively.” An “In-Out” switch on
the panel enables by-pass of the Selectronix filter
when desired.

| WITHIN TEN DAYS after the purchase of any Selec-

tronix product, you may return it via parcel post
and receive full refund of the purchase price. This
offer enables you to try our filters with complete

confidence.

WE HOPE you will enjoy the absolute ultimate in
selectivity devices the next time QRM annoys you.

CLF-401 = $39.50 plus $200 postage and handling
SLF-401 = $39.50 plus $2.00 postage and handling

Write for more information or order direct.

SELECTRONIX
COMPANY

i951 Selby Avenue

Los Angeles, California 90025

* Measured from audio rell off of most receivers of 200 cyeles.




Catching Up With The Past—No. 2

F. D. Whitmore, W2AAA
223 W. Holly Ave
Pitman, N. J.

A Gold Award SOS

Today, DXpeditions sail, fly, and drive to
remote areas of the Earth. All seek to open
new countries or zones to the “gang”. Great
experiences surround these adventures: some
thrilling; others, hazardous. None, however,
brought more thrills to an Amateur than the
expedition that left the United States thirty-
two years ago tor a voyage beneath the Arctic
ice and under the North Pole.

Conqueror of the Arctic both afoot and by
air, Sir Hubert Wilkins, the Australian explor-
er, headed a scientific expedition in 1931 es-
pecially equipped to study the polar sea from
a submarine. The route picked extended from
Spitzbergen, Norway, passing under the North
Pole to the Bering Straits. By leaving Spitz-
bergen about July 1st, the Scientists hoped to
reach a point near Alaska around mid-August
before freezing started again. Their itinerary
allowed 42 days for the 2100 mile trip.

The Expedition

The Arctic had been crossed only twice be-
fore—by airplane and airship. Captain Sir Hu-
bert Wilkins made one of these daring flights

The Nautilus sailing out of New York harbor
under Naval escort for Provincetown, Massa-
chusetts, and the start of the Polar journey.

logical content of the Earth’s

just three years before. In 1928, he and Ben
Eielson flew an airplane across the unexplored
Arctic from Point Barrow, Alaska, to Spitz-
bergen, Norway, covering the 2100-mile dis-
tance in 20% hours. For that famous feat, Sir
Hubert received a knighthood from King
George the V. The flight still remained un-
equalled at the time of the Nautilus expedi-
tion.

Sir Hubert, a graduate electrical engineer,
served as a Captain with the Australian forces
in World War I. He included in his adven-
turous career: war correspondent, moving pic-
ture photographer, aviator, and polar explor-
er. The master of the Nautilus, Lt. Comdr.
Sloan Danenhower, served many vears in the
United States submarine service, and inher-
ited the lure of the polar regions from his
tather. (John W. Danenhower, also a sub-
marine officer by profession, survived the trag-
ic Jeannette expedition to the Arctic fifty years
earlier.) Dr. H. U. Sverdrup of Norway sailed
with the Expedition as Chief Scientist. He
previously spent seven vears in polar work,
and accompanied Roald Amundsen as chief
of scientific staff on the famous Maud expedi-
tion to the Arctic. Backing the Wilkins ex-
pedition were: American Geographical Society,
Carnegie Institution of Washington, Cleveland
Museum of Natural Historv, Det Geofysicke
Institute of Norway, and the Woods Hole
Oceanographic Institution.

The Scientists planned to conduct wireless
telegraphy experiments in the Earth’s flattened
surface at the Pole, and experiment with voice
transmission from the point on the flattened
surface closest to the center of the Earth.
While at the North Pole, they intended also
to weigh the Earth and determine the geo-
crust. And
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FT28 A CLARSIC

With the 2-K LINEAR AMPLIFIER beauty is obviously more than skin deep. The
true functional beauty of the RF module is evident when removed from it's cabinet.
Designed to be the Rolls-Royce of linear amplifiers, the enthusiastic response to
the 2-K proves again that the amateur wants the finest. And make no mistake,
it is the finest. You cannot buy a better linear.

The 2-K is loaded with engineering plus values which guarantee the highest quality

possible at any price.

 Pi-L output circuit resonant input filler choke and 5000
e Cathode-Pi input volt oil-filter condenser
e Double rugged band change switch « Two superbly linear 3-400 Z zero bias triodes
* Step-start relay system * High efficiency silver plated tank coil
* Ultra heavy duty power supply with e All aluminum cabinet
The 2-K is rugged, reliable and “‘rarin’ to go." Ten years from now you'll be
saying what we tell you today ... "“The 2-K is a Classic!"’
The 2-K console or desk model $675.00 RF unit only $425.00
CALL DIRECT . . . USE AREA CODE
Butler 1, Missouri 816 679-3127
< 11240 W.Olympic, Los Angeles, Calif. 213 477-6701
Henry Roc o/l 2o lg ) 0931 N. Euclid, Anaheim, Calif. 714 772-9200

431 E. Green St., Pasadena, Calif. 213 684-0861
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895

“Worlds Largest Distributors of Short Wave Receivers”
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The route followed by the Nautilus from
Provincetown, Massachusetts, The cross
marks the spot where W3AJZ sent the SOS.
The dotted line charts the 1000 mile tow by
the United States battleship, Wyoming, to a
point near Queenstown, Ireland.

throughout the whole trip, they expected to
study the animal and plant life, water cur-
rents, magnetic variation and intensity, and
to note the formation and disintegration of the
ice masses above and below the surface of the
polar waters.

One of the major aims of the expedition
sought to prove that submersibles could open
up and bring development to the Hudson Bay
district, and transport North American prod-
ucts to Europe cheaper by way of the Arctic.
To prove the feasibility of such a scheme, they
arranged to keep an accurate record of the
influence of low temperature on the operation
of the submarine, the batteries, and the en-
gines. During the last half of the vovage, Sir
Hubert intended to explore his pet project—
long-range weather prediction—and determine
the possibilities for setting up a weather sta-
tion on the drifting ice somewhere between
Alaska and the North Pole.

The Nautilus carried enough fuel to travel
over 7000 miles on the surface. Plans, how-
ever, called for the “floating laboratory” to
spend most of the time moving at 3 knots
under the sea. At this speed the submarine
could operate 40 hours and travel 125 miles
on one charge of the batteries. Nevertheless,
the explorers planned to limit travel to only
50 miles a day. By staying submerged 16 hours
and surfacing in the leads of open water for
eight to charge the batteries, the Scientists
allowed themselves plenty of time for scien-
tific investigation as thev criss-crossed about
the Arctic under the ice. Based on Sir Hubert’s
knowledge of the Arctic, they expected to find
the ribbons of ppen water spaced about twen-
ty-five miles apart. If in doubt at any time
about the location of the next lead, they could
push a helium-filled balloon out the conning
tower to explore. The balloon carried a cam-
era and a compass. Each picture taken in-

cluded a view of the compass too. With every
photograph referencing the direction, the ex-
plorers could easily determine the best way
to proceed.

A six-months supply of ordinary ship’s ra-
tions and a year’s supply of emergency rations
stocked the submarine’s larder. If necessary,
hunting in local waters with the rifles and
shotguns carried along could augment those
provisions considerably. Such extra foresight
reflected the planning behind the whole ex-
pedition.

The Submarine

Renamed Nautilus in honor of the submers-
ible in Jules Verne's novel, "Twenty Leagues
Under the Sea”, the converted U.S. World
War I submarine left Provincetown, Mass.,
June 4th manned by an American crew. All
possessed vears of submarine duty. However,
little about the converted Nautilus reflected
the fighting submersibles on which they
trained. She looked different both inside and
out. Surfaced, she resembled a fat cigar float-
ing in the water half submerged.

Ray Mevers, the radio operator, stood watch
at the radio gear installed in the converted
torpedo room behind plugged torpedo tubes.
Ray’s radio activities dated from 1910. Former-
ly 2MI and at the time of the Nautilus vovage,
W3AJZ, Ray worked as a commercial operator
from 1910 until 1912: served in the Navy
as Electrician, Electrician-radio, and Radio-
man from 1914 tl 1930: and held the Chief
Engineer post at broadcast station WDEL in
Wilmington, Delaware, from 1930 until 1931.
Recommended very highly to the recruiters
for the Trans-Arctic Submarine Expedition, he
signed on the Nautilus for the polar trip.

The Navy's 0-12 submarine—built in 1918
by the Lake Torpedo Boat Company in Bridge-
port, Connecticut, and costing over $1,000,-
000—lay rusting in the back channel at the
Philadelphia Navy Yard slated for scrapping
under the London Naval Treaty. When ap-
proached about the Arctic expedition, the Sec-
retary of the Navy turned the sub over to the
U.S. Shipping Board who chartered her for
five years at a dollar a year to Lake and Danen-
hower, Inc., of Bridgeport, Connecticut. This
firm redesigned the undersea craft for the Arc-
tic expedition.

The charter restricted the submarine for
use in scientific research and required even-
tual scrapping in accordance with the dis-
armament pact. Lake and Danenhower, Inc.,
signed the charter then subcharted the 0-12
to the Trans-Arctic Submarine Expedition,
Inc., headed by Captain Sir Hubert Wilkins.
With his desire for a submarine now fulfilled,



Sir Hubert gathered together a group of scien-
tists for the voyvage across the top of the
World.

The radio shack shared the converted tor-
pedo room with a diving compartment, an air-
lock for holding sea water out while divers
left or reentered the submarine, and the scien-
tific laboratory. Underneath lay the Diesel
fuel-oil tanks, and the lead-lined tanks con-
taining distilled water for the Exide batteries.
Beyond midship and just aft of the galley, two
500 BHP Busch-Sulzer-Diesel engines powered
the twin-screw Nautilus and turned two 200
HP Diehl electric motors in the next com-
partment. When the sub operated on the sur-
face, the electric motors became generators
and charged two 60 cell banks of batteries.
Each cell weighed 1000 pounds. Under sub-
merged conditions, battery-power turned the
motors and propelled the submarine. Half the
batteries lay below the living quarters in the
compartment behind the converted torpedo
room. The other 60 cell group filled the com-
partment under the galley. Between the living
quarters and the galley nestled the central
control compartment filled with a maze of
valves, gauges, wheels and recording instru-
ments.

Besides driving the submarine during under-
water maneuvers, the 5000-ampere/hour stor-
age batteries energized a 440-volt motor gen-
erator set to supply ac filament and de plate
power to the transmitting equipment, and sup-
plied the submarine’s electric-equipped galley
and other services. The Nautilus carried two
radio transmitters. For the main work, an RCA
500 watt band-changing set with 849s in the
final operated either CW or AM from 450 kc
to 18 mec. The other, a 50-watt Radiomarine
life-boat rig, served as an auxillary on 600
meters. Messages to the Nautilus came in over
a Navy 1420C receiver. Except during the
periods set aside for hamming, the submarine
communicated under the commercial -call
WSEA.

Special Safety Devices

Thirty-eight new devices equipped the Nau-
tilus for the journey under the polar ice cap.
A number of them appeared topside. However,
an outrigged superstructure enclosing the main
deck, hid them from view until they performed
their functions. When used, they emerged into
view through the long narrow opening left
in the top. Only WSEA’s long-wire antenna
showed regularly above the superstructure,
and even that disappeared whenever the sub-
marine dived.

A standard periscope couldn’t survive among
the ice floes so the Nautilus carried an es-

pecially designed one. Instead of sliding up
and down in the normal manner, this one
worked like a jackknife. When struck by ice
or other objects, it bent over and voided dam-
age, Collapsed, the periscope disappeared from
sight between the sled runners.

The special superstructure enabled the Nau-
tilus to go “sledding under the ice”. It looked
like a huge sled mounted up-side-down with
the sides enclosed. Two broad runners extend-
ed the length of the 175-foot hull. Sloping up-
ward a short distance from the bow and stern,
they leveled off at a height that cleared the
conning towers. By operating the submarine
beneath the ice floes with a slight positive
buovancy, the sled runners pressed against the
jagged underside raising and lowering the
submarine on even keel, as they followed the
rough bottom surface. This technique enabled
the Nautilus to slide along under the ice like
a fly walking on a ceiling.

Several of the devices mounted on the
deck concerned the safety of the crew should
the Nautilus get stuck under the ice. The
unique conning tower combined a telescopic
teature with an escape hatch. Containing an
ice drill in the top and pushed aloft by two
hydraulic pistons, this 28-inch-diameter con-
ning tower could extend through thirteen feet
of ice at the rate of one foot per minute. An
electric motor revolved the head at 6 rpm and
the ice cutter at 600. Set eccentric to the cen-
ter of the tower, the cutter bored a hole
through the ice slightly larger than the di-
ameter of the conning tower. The 13-foot limi-
tation satisfied the experts’ opinion that the
Arctic ice wouldn't measure over ten feet thick
during the summer months.

No one of course knew the exact thickness
of the Arctic ice. The Scientists, therefore, in-
tended to measure it constantly as the sub-
marine bumped along underneath the ice pack.
A pneumatically controlled trolley arm fas-
tened to a hinge in the top of the superstruc-
ture, moved up and down as it followed the
ice pattern overhead. By comparing the read-
ing of the indicator with the submarine’s depth
gauges, the Scientists could determine the
thickness of the ice overhead. As a precau-
tion in case the submarine encountered thicker
ice than expected and became stuck under it
with run-down batteries, two tubes with drills
protruded from the deck above the motor
compartment and the control room. By adding
extensions, those drills could bore through 120
feet of ice to let Diesel-engine exhaust escape
and fresh air for the engines and crew enter.
This feature enabled the Diesel engines to run
even though the submarine lay under water,



Five hundred miles from the North Pole, the
silhouetted Nautilus prepares to dive under
the ice floes in the Arctic Ocean.

and recharge the batteries for another lap of
the voyage.

Another safety feature built into the Nau-
tilus protected the submarine from head-on
collisions with solid ice when running below
the surface. It consisted of a collapsible bos-
sprit. Sticking out ahead of the submarine
twelve feet, this ram acted like a bumper and
absorbed all shocks within its penumatic pis-
ton. The bowsprit also doubled as a lamp post
for a special 5000-watt Westinghouse under-
water lamp.

But these special safety devices only oper-
ated during specific situations. Over most of
the voyage, the ultimate safety of the Nautilus
and her crew depended upon the communi-
cation equipment and the radio operator. Two
antennas connected the Nautilus with the
outside world. One, a fixed loop, lay hidden
below the superstructure. It rose through the
deck above the radio shack, ran forward to the
bow, aft under the superstructure, then back
along the hull to the radio room. The second
antenna, a long-wire, extended above the
superstructure supported between two “V~
shaped masts. This antenna worked only when
the submarine sailed on the surface. During
underwater operation, the “V” masts lowered
to the deck inside the shelter of the enclosure.
Over these two antennas W3AJZ handled the
Nautilus" communications and worked hams in
his spare time.

The Voyage

Pushed by her twin screws encased in ice
guards, the Nautilus plowed steadily into the
Atlantic at 10 knots an hour. In the distance,
at the end of her ake, the coastline of Cape
Cod gradually melted into the sea. Apparently
the complete overhaul at the Brooklyn Navy
Yard did the job. The engines beat evenly
now. No hint existed of the trouble experi-
enced on March 14th after taking on fuel at

Eif

Marcus Hook, Pennsvlvania. Engine failure at
that time resulted in the ignominious tow by
the nose through the Delaware Bay and along
New Jersey's shore line to the Brooklyn Navy
Yard.

Besides doing an unexpected overhaul of the
engines, the Brooklyn Navy Yard also installed
some special equipment. This gear supple-
mented the diving compartment and airlock
built by the Philadelphia Navy Yard into the
former torpedo room, and the “inverted-sled”
superstructure and ice drills installed at the
Mathis shipyard in Camden, New Jersey. Fail-
ure of the Philadelphia Navy Yard to finish
the original reconditioning and modification
work by December, upset the Nautilus™ sailing
date badly. Now, instead of the shore line of
Norway fading in the distance, the coast of
the United States still showed vaguely on the
horizon.

Underway at last, the crew pondered what
lay ahead. Success, or disaster. The chiding
remarks of scoffers continued to ring in their
ears. “The men will freeze to death.” “You'll
run into an iceberg and knock a hole in the
vessel.” “It will be dark under the ice and
vou'll lose your way.” “The ice is hundreds of
feet thick and too deep for the submarine to
go down.”

For slightly over a week the Nautilus knifed
the mild seas splashing occasional sprays of
salt mist into the superstructure. Captain Dan-
enhower’s course held the Nautilus in the At-
lantic shipping lanes pointed for Land’s End,
England. Once in European waters, a new
course would veer the submarine around the
British Isles to Norwegian ports and ultimately
into the Arctic Sea.

During this Elysian period, W3AJZ cleared
traffic with coast stations KUP and WRH until
9 PM EST then opened up on the ham bands.
Under the calls K7XI and W3AJZ/mm, Ray
kept regular schedules with W3QV and worked
many of the other hams. He picked the fre-
quency most suitable for prevailing conditions
and designated the Amateur band for the re-
plies. The 3.5 mec Hams listened on either 5555
or 6620 kc; the 40 meter “gang” tuned to 8450
or 11110; and, on the nights the 20-meter
band stayved alive, 14 mc Amateurs found his
signals on 16660,

W3AJZ enjoyed a “ball” until the Nautilus
reached mid-Atlantic. There all fun suddenly
ceased. The starboard Diesel cracked a cylin-
der knocking that engine out and taking half
the submarine’s battery-charging facilities with
it. As the remaining motor couldn’t overcome

the discharge rate, the batteries grew steadily
weaker.
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Loss of one engine only slowed the Nautilus
two knots. With the port Diesel and a half
wake, she still parted the sea at 8 knots. But
the generator loss really hurt. Captain Danen-
hower and his officers sized up the situation.
If the weather held good, theyv believed they
could reach their destination without any help.
They decided to try. Meanwhile, Captain Dan-
enhower wirelessed home ordering the neces-
sary repair parts sent on ahead.

But the weather didnt hold good. The wind
began to blow. It grew from moderate, to
fresh, to strong. Soon the choppy sea tipped
with whitecaps spread into long, deep swells.
And the growing billows, urged on by the re-
lentless wind, rose higher and higher. As the
waves increased, the submarine’s battery pow-
er decreased. In a short while, radio commu-
nication with the Nautilus became mostly a
one-way aftair.

When one fuel tank ran dry, they switched
to another. Soon the lone engine started to
knock. While the engineers searched for the
trouble, someone made a terrifying discovery:
As the fuel level went down, so did the sub-
marine. The Nautilus was slowly sinking!!

Investigation showed sea water mixing with
the fuel. But how did it get in? An engineer
with a hacksaw shortened the standpipe in
the tank so it didn’t penetrate beyond the pure
oil near the top. The engine responded im-
mediately. Then a member of the “black-gang”
discovered waste clogging the vent pipe and
removed it. Meanwhile, a study of the sub-
marine's construction revealed the Kingston
valve used for diving purposes located in this
fuel tank. When they tried to close it, the
control wheel spun. Broken! Now they under-
stood the trouble: As the engine sucked fuel.
the heavier sea water seeped in to replace it.

A Navy model
operator threw one of these into oscillation
and keyed the antenna circuit to send the
SOS. Courtesy of the W2Z| Historical Wire-
less Museum, Trenton, N, J.

1420C receiver. The radio

&2

The more fuel used, the heavier the submarine
got. Responding to the constant increase in
weight, the submarine gradually settled to-
wards zero buovancy—the point of sinking.

By now the storm raged fercely. Forced to
reduce speed, the single-hulled Nautilus—true
to her “pig-boat” tvpe—wallowed in the waves
with superstructure often awash. Indicators on
the inclinometers rolled from 47 degrees to
port to 47 degrees starboard. Oil seeking its
level sloshed annoyingly from side to side.
Suddenly, a huge gray shadow bearing down
straight ahead became the White Star liner,
Homeric. She missed the Nautilus by just a
few feet. And as the severe rolling sapped the
sea legs of many in the crew, the motor behind
the good Diesel burned up in a series of sparks
sealing the doom of the alreadv weak batter-
ies. Captain Danenhower ordered an SOS.

Fortunately the Captain's course from Cape
Cod held the Nautilus in the Atlantic ship-
ping lanes. Aid would arrive quickly once the
call for help went out. With the Nautilus’
position on a slip of paper before him, W3AJZ
reached for the power switch. Mavbe the sub-
marine’s batteries would turn the motor gen-
erator long enough for one call. He threw the
switch and listened for the high-pitched whine.
It didn’t come through. Only the scream of
the sea reached his ears as the Nautilus tossed
and rolled 1700 miles east of Cape Cod, sur-
rounded by help but without the means to
summon it.

But the receiver still worked. In desperation
W3AJZ turned to his Navy 1420C. If vou're
an Old-timer, vou'll remember the old trick
taught to students by wireless schools as late
as the early “thirties”: Set the regenerative
receiver for CW and key the antenna lead-in.
Ray tuned the set to 600 meters and sent it
into oscillation. A feeble signal radiated back
to the antenna. Bracing himself agains the
heavy roll of the sub, he tapped out WSEA’s
first SOS.

In a few moments he stopped and listened,
heard nothing, and called again then
again and again. An hour passed—two
hours—three! Nothing. Less than a watt on
600 meters going into an antenna scraping
the wave-tops, offered scant competition to
the strong signals usually heard on the com-
bination calling and distress wave. Twelve
hours later: still no change—only a crew sore
from bumping about in the close quarters of
the wallowing submarine, and a wireless oper-
ator weary and cramped. An endless supply of
hot coffee kept W3AJZ alert as he doggedly
continued tapping and listening in the restrict-
ed confines of the radio room. Eighteen hours



after the first SOS left the “receiver”, call let-
ters W-S-E-A blasted from the earphones. An
answer at last! Somehow the radio operator
aboard the SS Independence Hall snared the
whisper-of-a-signal from the loud QRN and
now asked the Nautilus’ trouble and position.
“Mechanical. Latitude 46.40, longitude 30.30.”
flashed the overjoyed reply.

Betore long, the SS Independence Hall’s
superstructure appeared above the waves as
the freighter moved in close and stood by.
Shortly after, the United States battleships
Arkansas and Wyoming hove into view. Fol-
lowing a few wirelesses to naval authorities
in Washington, the USS Arkansas continued
on the Midshipmen’s Cruise to Europe while
the USS Wyoming interrupted hers to tow the
Nautilus to Ireland.

Getting a line aboard the Nautilus proved
difficult. The USS Wyoming maneuvered sev-
eral hours in the high seas before the line
drifted along side the stricken submarine.

Even then, rough seas and lack of winch-power

prevented the submarine’s crew from pulling
the water-soaked hawser aboard. In the pree-
ess of trying, a giant wave swept Frank Crilley,
the main diver, overboard then washed him
right back again. Hours later, when the sea
moderated, the crew succeeded in fastening
the rope to the Nautilus’ bow and she started
the 1000-mile tow. Near Ireland, the USS
Wyoming cut loose and an Irish tug continued
the tow into Queenstown. As the Nautilus
neared the wharf, a welcome rang out from
shore: The bells in St. Coleman’s Cathedral
pealed the Star Spangled Banner.

Conclusion

Completely repaired at Devonport—the Brit-
ish ‘navy station near Plvmouth, England—the
Nautilus continued on her way to Norwegian
ports and W3A]JZ resumed hamming activities.
The Nautilus left Spitzbergen, Norway, August
19th and entered the pearly gates of the Arc-
tic. Lumps ol rough ice the size of summer
cottages loomed out of the fog to greet her.
Picking a big Hloe, Captain Danenhower pre-
pared to send the submarine under. Then came
Sir Hubert's most crushing disappointment:
Somewhere among the ice floes the Nautilus
lost both diving rudders; without the “ele-
phant ears”, she couldn’t dive.

Nevertheless, during the ten days spent in
the Arctic Sea, the explorers demonstrated the
soundness of the “sled-runner” idea many times
by tilting the bow down with ballast and
pushing under the floes. Each time they mar-
veled at the sight visible fifty feet around
them. Varying light, caused by the passing

The Nautilus under tow by an lrish tug as

Ireland. A World

she nears Queenstown,

Wide Photo.

clouds overhead, “painted” the scene continu-
ally with changing colors creating an effect
like the “painted desert” in north-central Ari-
zona. One of the floes thev sledded under
measured 17 feet thick. But, as expected, the
explorers found no icebergs: icebergs mostly
come from glaciers on the Greenland coast.

During the short stay in Arctic waters, fresh
water pipes froze solid; the periscope fogged
and got stuck; the ice drills jammed; a battery
cell, unable to stand the rapid temperature
rise from almost freezing to considerable heat
during rapid recharging, cracked and spread
acidy gas fumes throughout the submarine;
heavy precipitation forming on the inside of
the single-hull Nautilus, froze on the floor of
the living quarters; and a rivet started to give
in the diving compartment letting icy water
seep slowly through.

Recognizing the lateness of the season anc
the fact that to do their work thoroughly and
in safety, thev required a newly-equipped
double-hull ship, Sir Hubert regretfully turned
the Nautilus back to Norway and discharged
the crew. On March 20th, complyving with the
terms of the London Naval Treaty, United
States authorities sank the Nautilus in the 200-
fathom water of the Bergen fiord. Sir Hubert
never realized his dream of sailing under the
North Pole, but he lived to see his dream
come true. The Navy's atomic-powered Nauti-
lus IT sailed across the North Pole under the
Arctic ice on August 3, 1958. Sir Hubert
died the the following December.

Ray Meyers, the wireless operator on the
Wilkins polar expedition, received a gold
medal from the Veteran Wireless Operators of
America for his outstanding work in radio that
vear. Today, Ray is ARRL Director for the
Southwestern Division. If vou would like to
swap adventures, work him when vou get a
chance. You'll find him on the air under his

6-land call, W6MLZ.

. . . W2AAA



NEW! HEATHKIT®

Fixed or Mobile. .. the most advanced

e Heath SB-Series LMO (Linear Master Oscillator) On 6 Meters—
Provides Tuning Linearity And Stability Never Before Found On
Six e Full SSB-CW Transceive Operation e 180 Watts PEP SSB—
150 Watts CW e Switch Select Upper/Lower Sideband/CW ¢ Mode
Switching For Crystal Control Of Transmitter With Variable
Tuning On Receiver e Separate Offset CW Carrier Crystal For
Clear CW Note « ALC & ANL

S SB I U 2 IDS s o T et e e b el b | ARl $320.00

5B-110 SPECIFICATIONS—RECEIVER SECTION: Sensitivity: 0.1 uv for 10 db
signal plus noise-to-noise ratio. Selectivity: 2.1 kc (@ & db down. 5 ke max.

=

oU db down. Image rejection: 50 db or better. IF rejection: 50 db or bette:

Audio output impedance: Specker, B ohms: Headphones. 600 ochms or higher e Sectionalized circuit board layout  Mod-
AGC characteristics: Audio output level varies less than 12 db tor 50 db *.:h.ﬂr*--_]e ernized assembly manual techniques * Solid
of input signal level (0.5 uv to 150 uv). TRANSMITTER SECTION: DC power mechanical construction

input: 55B, 180 watts PEP; CW, 150 wotis. RF power output: SSB. 100 waotts

PEP; CW, 90 watits (50 ohm non-reactive load). Output impedance: 50 ohm
nominal with not more than 2:1 SWR. Carrier suppression: 55 db down from
rated output. Unwanted sideband suppression: 55 db down from rated output
at 1000 cps & higher. Distortion products: 30 db down from rated PEP output.
Hum & noise: 40 db or better below rated carrier. GENERAL: Frequency cover-
age: 49.3-24.0 mc in 500 kc segments ({50.0-52.0 mc with crystals supplied]
Frequency selection: Built-in LMO or crystal control. Frequency stability: Less
thon 100 CPS drift per hour after 20 minuies warmup under normal ambient
conditions. Less thon 100 cps drift for 10 supply voltage variations. Dial
accuracy: Electrical, within 400 cps on all band segments, after calibration at
nearest 100 kc point, Visual, within 200 cps. Dial backlash: No more than 50
¢ps. Calibration: Every 100 kc. Power requirements: High voitage, +700 v, DC
(@ 250 ma with 1% mox. ripple. Low voltage, +250 v. DC @ 100 ma with

05 % max. ripple. Bias voltage, —115 v. DC I:Q‘-" 10 mo with 5% max. ripple FlXED-STATIGH PowER
rilament voltoge, 12.6 v. AC/DC @ 4.355 amps. SUPPLY HP-23 Ll A $35.95

. - s ; * Excellent dynamic regulation e Long-life
Write for complete SB-110 specifications ] silicon rectifiers ® Provision for remote
and schematic. switching ® Only 9”7 L x 434" W x 834" H

6ad



dlggnsc

eiver

VHF transceiver in Amateur Radio

e Heath SB-Series LMO (Linear Master Oscillator) In A Mobile Rig—
Provides Stability, Bandspread, And Ability to QSY Never Before
Found In A Mobile Rig, Never Before On Six ® Plug-In Mobile Installa-
tion—All Power & RF Connections Made By Means Of A Plug-In
Mounting Bracket—Quick Change To And From Mobile Operation
e Built-In 100 kc Crystal Calibrator ® PTT & VOX—-VOX Operated CW
with Built-In Sidetone # Stable Crystal Filter SSB Generator

o Kit SB-110 23 Ibs........ R | ST s $320.00
& %

PLUG-IN MOBILE : MOBILE POWER SUPPLY
\ | HP-13 ... $59.95

MOUNTING BRACKET

SBA-100-1...%14.95 \ \ e Permits mobile operation of SB-110 = Al|
e ' _. solid-state circuitry e Circuit breaker pro-
iected—remotely controlled ¢ 12 v. negative

ground only

* Permits easy installation of SB-110
on transmission hump or under dash

e Allows direct plug-in of entire SB-110

e EITHLATEIIT®

N N R P :

) - R EE———r e———— I - —_— =T w2 -
I I HEATH COMPANY, Dep! 11-9, Benton Harbor, Michigan 49023 '
I In Canada: Daystrom, Lid., Cooksville, Ontario |
F R EE I | | Enclosed is $ = _. plus shipping. I
I l Please send model (s) I
l CATALO G ' l Please send free Heathkit Cataleog. I
l . I Noe.— o .4
(Please Print) l
l Describes these and over 250 other l I
l Heathkits. Save up to 509 by build- Address L. ; Ll e L)
ing them yourself. Use coupon and | I
I send for your FREE copy! I City i . Sote-—e————t_<=_——¥in I
' ' Prices & specifications subject to change without notice. AM-157 :

=g



Gus. Part V

Last month at the end of that chapter of
“Gus Rides Again,” I was on the train right in
the middle of East Germany on my way to
Berlin with “Polizei” all over the train, and of
course at every stop along the way. I kept won-
dering if they were out because there was an
American on their train. They all seemed to be
looking at me. It does make a fellow have a
funny feeling, but after a while 1 got used to
all the police and security officers everywhere
and I just did not pay them any more atten-
tion. I began looking around the railway car-
riage I was in and noticing how everyone was
very quiet, no smiles. It was rather a gloomy
lot,

At lunchtime, I noticed that almost every-
one had their own food with them. A fairly
well-dressed man sitting beside me saw that 1
had nothing to eat and oftered me some of his
sandwiches of black bread and sausage. |1
found that this man could speak fairly good
English. He asked me where I was from and 1
told him. He was amazed to find that Ameri-
cans could come and go from the US anytime
that they wanted to. He was even more inter-
ested in the fact that we could take as much
money out of the US as we wanted to. He
asked me if 1 had checked into the US Consu-
late in Hamburg and told them where 1 was
going. I told him I had not even thought about
that, He was more flabbergasted. His picture
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of life in the US was pretty distorted. At this
time, the train was passing through a big wheat
field and I noticed that there were many work-
ers in the field gathering wheat, and that they
were using old-fashioned sickles to cut the
wheat. They all were women, in groups of ten,
equally spaced across the field. I asked him
why they were spaced like that. He said that
was to be sure each one did her task and did
not loaf. I asked him how long he thought it
would take them to gather all the wheat in
that big field. He said he would guess about
7 to 10 days. Then he asked me how they
would gather wheat like that in the US. I re-
plied that they would use a reap-and-binder.
He asked how many people would work in
such a field with this reap-and-binder. T told
him probably two or three. Then he asked how
long it would take to gather that much wheat

.. I answered probably one day. That really
stopped him for a while. He just sat there
thinking. Eventually he asked me about all
that unemployment we have in the US, men-
tioning that they had none in the German
Democratic Republic. He then went turther
and said that he could see why there was so
much unemployment when we had such things
as those reap-and-binders that took the place
of about 50 people. He said everyone worked
there, even the women, like those we saw in
the wheatfield. That's when I said, “You use
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vour system and let us use ours. We like for
our ladies to be rested when we come home to
them, not tired and sweaty from gathering
wheat all day.” Well, that really quieted him.

The train continued on, and let me tell vou,
it was a very rough trip. The train was jammed

. even the aisles were full. The ride was so
rough that suitcases fell on people from the
overhead racks. The train made its last stop
just before entering West Berlin, and most of
the passengers got off. Everyone had to show
their passports or identification passes again.
Then all the German Democratic Republic
officials got off the train and the West Berlin
officials and train crew got on. Our passports
were glanced at againi and the train was off. In
a few minutes we stopped. We were in West
Berlin . . . and I was glad that the trip was
over!

I had a QSO with Wolfe DM2XLO while 1
was at DL6ZZ and he knew when my train
was to arrive in West Berlin. We had arranged
a get-together at the Zoo station of the subway.
Our identification was a QSL card he was to
have on his hat band. He was there waiting.
Wolfe was a very nice chap and spoke very
good English. We boarded the subway and
away we were to East Berlin.

In those days there was no Berlin Wall and

people in East Berlin could come and go with-
out much trouble. Wolfe lived in the section
of East Berlin called Koepenick, in a nice clean
house. Wolfe is manager of an electronic fac-
tory there. I found that he had done lots of
traveling all over the world, even in Red China.

[ also spent a few nights with DM2FSO and
his beautiful platinum blonde wite. He had a
car and drove me all around East Berlin where
we met lots of the radio amateurs there. They
all treated me very nice.

In East Berlin I saw many buildings still
standing just like they were on VE Day; no
attempt was made to rebuild them at all. The
opposite was true in West Berlin. There is a
difference between East and West Berlin! The
average East Berliner is a dull, drab looking
fellow, dressed in a plain suit, no smile, and a
beat look on his face, walking slowly as if he
just did not care any more.

The day for me to depart from East Berlin
arrived and DM2FSO and his wite took me
down to the railway station. When we entered
the station, DM2FSO asked me to wait a few
minutes in the waiting room. In a few minutes
he came back and he handed me my ticket to
Prague, Czechoslovakia, This was a real sur-
prise to me, because I certainly did not expect
him to buy my ticket. I tried to pay him for
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the ticket and he would not think of letting
me pay. | stood on the platform waiting for
the train to depart, talking to him and his wife.
They were not happy to see me leaving. His
wife had tears in her eves and they both ex-
pressed wishes for me to return and visit them
again soon. It seemed as though I had known
them for a long time. They were so sincere
and friendly. Just as the train blew its little
high pitched whistle to depart, he asked me if
[ had any East CGerman Marks for my food. 1
answered no, and he handed me a bill, and the
train departed for Prague. When it was time to
eat, I gave the bill to the steward in the lunch
car to pay for my food. He gave me back a
whole handful of bills in change. Later on 1
found out that the bill I had been given was
worth something like $20. Now what do vou
think of that? You just can’t find that kind of
tfriend very often.

The trip to Prague

This train was very similar and the tracks
about the same as the ride through East Ger-
many to Berlin. There were just as many police
as before, and they all seemed to be looking
at me most of the time. I was more or less get-
ting used to being gazed at by then, so I just
didn't pay any attention to them. Food on the
train was OK, and it was cheap. As usual, the
train was jammed full of people, many stand-
ing. I can certainly say that people over there
really use the trains for their transportation.
The cost of rail fares is very cheap too. I
strongly suggest that anyone wanting to tour
Europe use the railroads . . . you can save lots
of money and you get to see the countries and
meet people.

While in East Berlin, I had a number of
QSO’s with the fellows in Prague and they
promised to meet me when I arrived there. At
the border between East Germany and Czech-
oslovakia there was the usual customs check,
money changed to Czech money, change of
police on trains, etc., and you were in Czecho-
slovakia. You could see that the people were
a bit better dressed and they seemed much
happier than they were in DM land. I remem-
ber some of the QSL cards from OK stations
saying that it was the country of “the happy
people.” I suppose someone like me must have
taken a similar trip like I did, and same in OK
land and then noticed the difference between
DM land and OK land . . . so they had decided
that OK land was the land of “happy people.”

Well, comparing it to DM land I suppose it is
at that!

The train pulled in the station at Prague
and 1 was really surprised at the number of
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OK hams that met me at the train. Many pic-
tures were taken, a lot of hand shaking, and 1
could see that my stay in OK land was going
to be very pleasant. While in Prague, 1 stayed
with Myrek OKIFF, and everyv moment was
most enjoyable, 1 have vet to find anyone more
friendly than Myrek.

My stay in Prague was one continuous round
of visiting hams. Every night it was at one ot
the fellow’s homes or some very fancy restau-
rant. Those OK boys can drink more vodka
than I can drink Coke! I drew a big laugh
when these fellows gave me a tall glass full of
Vodka, when 1 poured some of it in a saucer
and struck a match to it and the flame was a
beautiful blue . . . and I said, “None of that
flamethrower stuff for me!” There were no
Cokes in any of the “curtain” countries . . . and
the coffee was so strong that I had to chew it.

While in Prague I asked about the where-
abouts of Beda OKIMD. The answers were
always the same: no one seemed to know
his whereabouts. In fact, they just did not
want even to talk about him at all. One
day one of the local fellows and I were
walking down the street together, no one
was with us, so I asked him what the
story was about OKIMD. He said some-
thing like this, “Beda did too much talking.
He tried to run the activities of the DX
boys around Prague.” He said that the caravan
that OK7HZ was with had very bad radio
operators and that they should have been DX
operators so that they would know how to
work the world from their various stops. He
then explained to me that this OK7THZ caravan
that was going to many rare countries was
basically non-ham radio minded, but ham
radio was included in their caravan only for
the purpose of communication back home. It
was not a DXpedition at all as many people
seemed to think. It appears that Beda just
talked too much, and I guess when you are in
OK land vou should not do that

One night I met one of the publicity men of
the big radio station there in Prague. He asked
me to come down to the radio station the next
morning to make a talk about my trip. I asked
if they were going to tape my speech and re-
edit it before airing it? He said that it was
going to be a live broadcast. 1 asked what I
should not mention over the mike. He told me
to talk about anything I wanted to, but sug-
gested that it would be a good idea not to
mention anything about politics or religion.
When we departed he said, “T'll see you at the
radio studios tomorrow morning, comrade.”

Watch out, Gus. Youre going in the Lion’s
Den!
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Charles Leedham WA2Z2TDH

The Heath

There you are, sitting up late at night,
idly eavesdropping on a local QSO on a very
dead 20 meters, interested in a good local
contact but not particularly wanting to break
in on the one yvoure hearing. Suddenly you see
a station come on the air 30kc higher on the
band. You tune up to the spot and catch his
call, give him a blast, and there you are. You
see a station come on the air? Yep. You do
with the new Heath HO-13 ‘Ham-Scan’ Pan-
oramic Adapter. Using this nifty little box of
Benton Harbor tricks is like turning on the
light in a dark room. It adds a whole new di-
mension to ham operating—you can now see
what's happening on the band instead of fum-
bling around with the dial hoping to find
something.

What the HO-13 does it take up to 100kc
of the band and show it to you on the face
of an oscilloscope tube. It gives a visible report
of everything that's happening within that
100ke reading from the high segment on the
left of the scope to the low on the right. The
frequency voure turned to is always at the
center of the scope, with the signal vou're
hearing popping up and down as a pip in the
middle. Other signals on the band—50ke up
and 50kc down—show themselves as little
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Ham Scan

jumping pips above or below the center, or
rather to the left or right. You can even tell
whether they're CW, SSB, AM or RTTY.

Basically, the HO-13 is a second if system
branching oft from the mixer of your receiver.
The signals from the mixer plate (which are
amplified and eventually converted into sound
by the if inside the receivor) are taken by the
HO-13 and amplified, and than scanned by
the frequency sweep of an internal oscilla-
tor. Starting 50ke down from the point the
receiver is tuned to, the sweep goes along
looking at everything in the if up to a point
50ke above center, and does this from 10 to
50 times per second, depending on where you
set the Sweep Frequency control. About the
best analogy at hand is a comparison to or-
dinary receiver tuning: you could do pretty
much the same job as the HO-13 if you swung
vour receiver back and forth across a range
of 100ke, and listened and remembered every-
thing yvou heard. But youd have to do it at
least ten times a second—and the HO-13 takes
the remembering out of it by displaying the
information on the face of the cathode ray
tube, with the signal pips showing you exactly
how far away—higher or lower—all the signals
are from the center point.



The kit is a simple one to build, representing
12 to 15 hours of work, all very straightforward
and made easy by Heath’s usual careful in-
structions and clear pictorials. In only one spot
is there some small opportunity for confusion,
and this is on pages 16 and 17 of the manual,
where you are told to attach wires to control
terminals and then route them through clamps
for later connection. Heath supplies only one
color of hook-up wire, and it would be worth-
while for you to use some of your own wire
of different colors for these two or three con-
nections. Either that or make vour own code
of knots, or stick on pieces of tape. Otherwise
you may end up like me, with the horizontal
and vertical controls reversed at first, because
it isn't easy to follow those same-colored wires
through when the time comes later for hook-
ing up the far ends to the proper terminals on
the back of the CRT.

Heath has very wisely designed the HO-13
to operate with a wide range of receiver if’s.
Parts and alternate instructions are supplied
for using the Scan with ten different if's rang-
ing from 455 to 3395kc. Again, the instruc-
tions are clear, but there is a small possibility
of confusion here if you try to keep evervthing
in your head. The instructions will say, for
example, to install Resistor R203, but R203
can be any one of several different values de-
pending on the if of vour receiver. You have
to go to a separate table to find out which,
and it is a good idea to write down right in the
instruction steps what value R203 (and the
others) should be.

Once the kit is done, you have to get some
signal for it from your receiver but, as a 73
reader, you are certainly not one of those who
screams with fear at the thought of going in-
side the box with a soldering iron. The signal
you want is taken from the mixer plate of
your receiver. This requires fastening a. ca-
pacitor (supplied) to the plate and running
a small coax (supplied) from there to the back
of the Ham-Scan. If you have a “Spare” jack
or terminal on the back apron, vou run the
coax to that, and then make up a cable to go
from there to the HO-13. If you have no such
connection, then you’ll have to make a tiny
hole in the back apron of the receiver and run
the cable straight from the mixer pin to the
Scan. However, the RG-62U supplied is so
small that the hole can be very, very tiny, and
shouldnt harm the value of the receiver as a
trade-in, particularly if you pull out the con-
nection and coax before you take the machine
down to your friendly ham dealer. Also, just
in case youre not sure which pin of which
tube is the mixer plate, Heath even goes so

far as to supply a full-page table listing the
proper tube and pin for 7 makes and 19
models of receivers, thus covering most of the
receivers around.

If voure one of the many in the fraternity
who have found the Ham-Scan’s predecessor,
the HO-10 Monitorscope, a valuable operat-
available from Heath, part number 206-238
ing aid, you will be interested to know that
the Scan provides a special mu-metal shield for
the cone of the 3RP1 tube which completely
eliminates any possibility of AC ripple in the
CRT trace. This special shield, incidentally, is
for $2.35, if you want to get another one to
put on your HO-10. As soon as I built the
HO-13 T wrote to Heath for another and was
happy to find that it cut out 99% of the tiny
HO-10 ripple that had been bugging me.

Turn on the receiver and the Ham-Scan,
and as soon as the audio hits the speaker,
there is the whole spectrum of the band in
front of you. The sweep range of the HO-13
can be varied from about 30ke to 100ke. Thus
vou can monitor a wide part of the band, or
vou can cut down the range to widen the pip
of a particular signal and take a closer look at
it. It gives you an instant picture of the
guality of whatever voure hearing, because it
shows vou exactly what's happening at every
point in the spectrum—overmodulation, splat-
ter and such. Also, if enough of your transmit-
ter signal gets through to your receiver if, you
can take a critical and continued look at your
own signal.

You will at first be stunned by the amount
of stuff that’s going on in the if of your re-
ceiver—all the noises, pulses, garbage, and a
few signals. Pretty soon you won't be able to
believe that vou ever operated without it.
Looking for a signal on a quiet band? Just
park your receiver at the middle of it—say at
14.3 on 20—and everything that moves will
show up on the scope. Got a good contact
who’s being clobbered by QRM? No longer
do vou have to tune away—and with a trans-
ceiver, maybe forget where vou were and nev-
er get back—to find a clear spot. Just let your
eye wander along the trace and vou’ll immedi-
ately see by the lack of pips where you should
QSY. And what with the calibration marks
along the base line plus a little experience, you
will be able to impress the bejabbers out of
vour contact by telling him instanter that you
see a clear spot exactly 23 ke down.

The HO-13 costs $79 from Heath, which
takes panoramic fun right out of the rich
man’s class and brings it down to all of us.

[t’s well worth every cent of it.
. . . WA2TDH
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Martin Smith W8ADV
27389 Cook Road
Olmsted Falls 38, Ohio

The Sub-Antenna

Guaranteed to bring in loud, clear DX
right through summer static, regardless of
weather. I doubt the winds will blow this one
down!

It was a known fact that radio waves travel
through the ground just as they do the air.
Listen in to Mother Earth’s clear “Constant
Potential” ground waves. Even the primitive
Indian knew the greater carryving power and
absence of interference in sound waves trans-
mitted through the ground. The same is true
of radio. These are some of the ads back in
"Radio News” September, 1928, that started
the whole thing here.

I had a receiver, and a nice long ground
that I've been using for over four years now.
So as I began to think about it . . . Well let’s
see now. Take the antenna off the receiver,
now take that ground off the transmitter, put
it on the receiver thats pretty dead right
now. “WOW?”, signals, sure hard to believe
but here it is!

The ground described is a fifteen foot piece
of heavy rubber coated wire, I would guess
about #4. The ham shack is a 9 X 12 block
building 100 feet back of the house. This
heavy wire goes out through the side to a
ground rod 5 feet long, To this is also tied a
heavy aluminum clothesline which runs along
the ground to a second 5 foot stake about 6
feet north of the ham shack. From here it
goes to a 60 foot drilled well about 90 feet
to the north of the shack. The wire is buried
just under the grass and upon reaching the
well it is connected to the well casing, ergo:
water contact. Thus you have an wunder-
ground antenna.

The following are various reports:

WSCNP—Loud and clear—about

miles away

WSLHW-—Jack said: “This is the loudest

signal I've ever heard in Avon, Ohio.”
-40 DB over S9 he has never heard a

fifteen

12

station as close as Lorain, Ohio, which is
much closer to him, come close to that
S-meter reading.

W3@X—-Tony near

~ heard it very well.

WSEOMB—Ravenna, Ohio

WS8K]JU—Jeromesville, Ohio

W8BI1Q—Toledo, Ohio

WASADB—Cincinnati. Ohio

K8BBI—Cincinnati, Ohio

W4SBM~—Ft. Thomas, Ky.
and many more in Michigan. his was on
1805 ke to 1820 ke.

I tried it on Ohio Mars 2258 ke¢ and was
heard over the state of Ohio. The next experi-
ment was on 3830 ke on which two more sta-
tions were worked: K8SEY in Cenoa, Ohio
and KS8PER in Newcomberstown, Ohio. The
last frequency tried was another Mars fre-
quency, 4030 ke, and again good coverage.

I'm sorry 1 can't say what the resonant
frequency is; however, it does seem to be ver-
tically polarized. Again I'm not sure of the
feed point impedance; however, the Ranger 11
doesn’t seem to change very much when
switched to a full wave Diamond (520 ft. for
1.8 mec.). The top of the diamond is at 75
feet and the bottom feed point is 7 feet from
the ground.

It should be noted that the diamond an-
tenna was installed after the underground
tests were run. There is a difference between
the diamond and underground antenna in
performance, the diamond being better; how-
ever, if a strong wind should come along and
blow down the diamond, I still have the reli-
able underground antenna to support my ac-
tivities.

I still haven't figured out what I've done,
but I'm having a lot of fun with the gang
around here. Needless to say, do I have the
company looking for a larger coffffee pot.

s s WEALYY

Pittsburgh said he
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Robert A. Kidder
20 Prescott Street
Nashua, New Hampshire

Passivating Aluminum Alloys

[t may come as a surprise to many people
that much of the aluminum in use for a great
varietv of purposes requires surface passiva-
tion. This is a fancy way of saying that such
items as aluminum chassis and tront panels
need some kind of protection against corro-
sion. The reason for this is that virtually all
aluminum in common use is alloyed with other
metals, mainly magnesium, and to lesser ex-
tents with copper, manganese, and silicon. It’s
true that chemically pure aluminum passivates
itself by forming a film of aluminum oxide
on its surface, and that the oxide film is im-
pervious in general to further atmospheric at-
tack. From a chemical standpoint, however,
aluminum alloyed with other elements is high-
ly impure, and its tendency to corrode is great-
ly multiplied. Apparently the other metals in
the alloy have a catalytic effect on the alumi-

Fig. |

First Aid
Cardinal rule: Call the nearest hospital or
doctor immediately.
Acid or caustic burns:

Rinse immediately with running water. Do
not scrub, wipe, blot, or even touch the
affected area. After rinsing for at least 10
minutes, cover the burn with a loosely
fitting, clean, soft cloth. Do not apply salves,
ointments, or other medication of any kind.
Acid or caustic in the eyes:

Rinse continuously with running water,
keeping the eyelids open. Flush the sur-
rounding areas also. Do not apply medica-
tion of any sort.

Swallowed acid:

Drink immediately one quart of milk (one
pint for a child 5 years or younger) or one
tablespoon of milk of magnesia in a cup of
water. Do not try to induce vomiting.
Swallowed caustic soda:

Drink immediately one quart of milk,
vinegar, or any fruit juice (one pint for a
child 5 years or younger), Do not try to in-
duce vomiting.

Swallowed solvents:

Drink immediately one quart of milk and
induce vomiting by prodding the back of the
tongue and the throat with the fingers or a
spoon.

In all cases:

Once again, call the nearest hospital or
doctor immediately.
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num, and in electronic equipment corrosion
may be further aided by electrolysis.

Granted that surface protection of some
sort is required for aluminum alloys, what al-
ternatives are available? The easiest way out is
paint. This is also the least satisfactory, when
primer and paint by themselves are used.
There are two more answers to the question,
both of which are eminently satisfactory: alo-
dizing, and anodizing. Both processes result in
the formation of impervious films which are
molecularly bonded to the surface of the al-
loy.

Alodizing is a purely chemical treatment
which produces a very thin (about 3 microns
deep), electrically conductive coating that’s
proof against normal atmospheric conditions,
including industrial smog and sea air. The
process described herein imparts a mustard col-
or to the alloy, but the surface can be buffed
with a clean, soft cloth to vield a finish that
resembles polished bronze, or fogged gold
plate. Unbuffed, it's an excellent base for
primer and paint.

Anodizing is an electro-chemical treatment
which produces on the surface of the alloy a
heavy film of aluminum oxide that’s electri-
cally non-conductive. For those who may be
interested, emery and ruby are also forms ol
aluminum oxide. It's second only to diamond
in hardness, physically tough, and practically
bomb-proof to corrosion. As formed by anodiz-
ing, it's satiny silver in appearance, but its
porous and can be colored by dyeing. Dyes
are available in a bewildering array of colors
and metal tones. Being non-conductive, ano-
dizing is a dandy finish for transistor and diode
heat sinks, because the devices can be bolted
directly to the heat sink without using fiber
washers or mica gaskets. This results in much
more effective cooling of the semiconductors.

Both of these processes can be carried out
at home if suitable equipment can be
scrounged, jury-rigged, or (perish the
thought!) purchased. Before diving into the
details of either treatment, however, the au-
thor is conscience-bound to emphasize certain




essential safety measures. Both processes en-
tail the use of dangerously corrosive chemi-
cals, and specific precautions must be ob-
served to insure both personal safety and the
protection of various household appurtenanc-
es, notably the plumbing. It may seem that
the writer is going to ridiculous extremes in
making the following recommendations, but he
has seen the results of caustic and acid burns.
They are excruclatingly agonizing to experi-
ence, and they leave permanent, ugly scars.
Even a tiny spatter of acid or caustic in the
eyes can cause blindness. Needless to say, these
chemicals are violently poisonous if swallowed.
In spite of all that, they are not dangerous
to work with if they are treated with respect
and handled with due regard for the potential
havoc they can wreak. The importance of
strictly following the safety measures outlined
below is impossible to overstate.

Familiarize yourself and several friends or
family members with the First Aid information
given in Figure 1. Have one of these people in
the area at all times while you are working
so that emergency treatment can be rendered
instantly in the event of an accident. The one
factor that literally will save somebody’s hide
is the speed in which First Aid can be ini-
tiated.

Ventilate your work area. A regular kitchen
exhaust fan is adequate if you set up your
equipment under it. An electric fan blowing
out through a window will also do nicely. At
the very least, open all the windows and out-
side doors of the room in which you are work-
ing.

Wear protective coverings. The minimum
is a pair of watertight rubber gloves and gog-
gles, or a swimmers’ face mask. If you can turn
up a rubber apron and a pair of rubber
boots or galoshes, so much the better, because
raw sulphuric acid will burn through a leather
shoe or a trouser leg in very short order.

Leave a nearby water faucet running at all
times while you are working with or around
these chemicals. This spigot should have
enough free space beneath it to allow getting
the face under it in an emergency. Also, keep
a pail of water in a handy location where it’s
not likely to get contaminated bv any of the
chemicals. This is for use in case acid or caus-
tic is spilled on the torso or the legs.

Flush or wipe up spills immediately. Also
rinse promptly anvthing that comes in con-
tact with these chemicals, including gloves,
stirring rods, and measuring containers. Upon
completion of the work, rinse the gloves and
other protective coverings before taking them

off.

Fig..2
List of Materials

Pickling (Cleaning) Process

Equipment:

Steel, stainless steel, or plastic container

Glass or plastic container

Beam balance, or spring scale accurate

to one gram

Steel rod

Glass rod

Stove, or hot plate . . . .. optional

Thermometer, reading to 212°F. optional
Chemicals:

Nitric acid (HNO,) 429 concentration

Caustic soda (Sodium hydroxide, NaOH)

Organic solvent

Alodizing Process
Equipment:
Glass or plastic container
Glass rod
Beam balance, or spring scale accurate to
one gram
Chemical:
“Alodine 1200
available from:
American Chemical Paint Co.
Ambler, Pennsylvania

$3.80 per pound

Anodizing Process
Equipment:
Glass, plastic, or lead-lined container
Glass rod
DC power source, heavy current, 10 to 18
volt output (see text)
2 automotive battery cables
Sheet of chemically pure lead (not re-
quired with a lead-lined tank)
Insulated support rod (piece of broom
handle, etc.)
Aluminum strap stock, V2" to 1" wide,
1/16" to V8" thick (See Figure 5)
Metal container for boiling water
Chemical :
Sulfuric acid (H.SO;) 66°
(undiluted)

Dyeing Process

Baumé scale

Equipment:
Metal container, preferably disposable
Beam balance, or spring scale accurate to
one gram
Stove, or hot plate
Thermometer, reading to 212°F,
Chemicals:
Dye
available from:
Sandoz, Inc.
61-63 Van Dam Street
New York 13, New York
Nickel acetate, of anti-leaching agent
recommended by the dye manufacturer.
The use of anti-leaching agents is op-
tional, in general.
NOTES
1. The various containers called for should
be large enough to allow the complete
immersion of the article to be treated.
Use separate containers for each process.
It’s permissible to use acids of different
concentrations than those specified here,
provided they aren’t diluted down below
the strengths of the solutions described
in the text.
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Exercise caution at all times. Keep in mind
that these chemicals are in the same league as
the B-plus in your final. Members of that
league are well-behaved as long as you respect
them, but theyll burn you good ‘n’ proper if
you disregard their potency and act carelessly.

Don't begin to work until all safety mea-
sures have been complied with.

Don't pour water into an acid. This will
cause the acid to spatter violently. Do it the
other way around. Put the required amount
of water in the tank first, then slowly add the
acid while stirring the water with a glass rod.

Don't put your fingers or hands into the
solutions, even with rubber gloves on. Use
slings made from rubber or teflon insulated
wire or hooks bent from tinned solid copper
buss, 16 gauge or heavier, to hold and support
the work while it's immersed in the various
baths.

Don’t handle the work by its edges or cor-
ners. This will preclude the possibility of slic-
ing or piercing the gloves.

Don't leave the solutions unattended. As an
added precaution, lock all the kids up in a
closet or send them to Grandma’s house for the
dav.

Don't let any unnecessary people mill around
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Fig. 3
For one generator:
Rl 2 ohms, 10 watts
R2 25 ohms, 50 watts
Motor 34 HP Wire size BGA

Ammeter 0-50 amps dc

For two generators:

Rl 1 ohm, 25 watts

R2 12 ohms, 100 watts

Motor 1 HP minimum, 114 preferred
Ammeter 0-100 amps dc Wire 4GA
The values given above are typical for an
average hook-up. They may vary as much
as 50% among different makes of genera-
tors.

Maximum overload for one generator is 40
amps for not more than 20 minutes.
Maximum overload for two generators is 75
amps for not more than 20 minutes.
Maximum continuous load per generator is
30 amps.

R2 is the output voltage control,
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the work area. These processes are fascinating
to watch, but all it takes for a catastrophe is
one extraneous individual under-foot at a criti-
cal moment.

Don’t salvage the solutions when the work
is finished. Dispose of them. The cost of the
chemicals used in these processes is very rea-
sonable, but the accidental damage they might
cause can be very unreasonable.

That covers the subject of personal safety
measures rather thoroughly. They are based
on the standard operating procedures of labs
and shops where corrosive chemicals are used,
so the author really isn't an old worry-wart.

Now let’s consider the plumbing. If vour
house has a cesspool or a septic tank, don't dis-
pose of the solutions by pouring them down
the drain. They will kill off all the bacteria that
normally break down the sewage, and you may
get stuck with backed-up drains and an in-
credible stink. The best way to get rid of
them in this case is to bury them. Dig a hole
somewhere that’s clear of the cesspool or septic
tank, the leaching bed, and the wll, dump the
solutions in, and fill the hole up again.

If vour house is served by a city or town
sewer system, the solutions can be safely dis-
posed of by pouring them slowly down the
drain while the faucet is running. Let the wa-
ter continue to run for at least fifteen minutes
after the last of the baths goes down. This
will flush out all the traps and low spots in
the plumbing and give you the cleanest drains
for miles around.

There’s nothing wrong with rinsing the work
off into the drain though, whether or not you
have a cesspool or a septic tank. The tiny
amounts of chemicals that might wind up
down there by doing this will be so diluted
that they wouldn’t bother even a small amoe-
ba.

The general procedure for passivating an
item of aluminum alloy is first to pickle it and
then either to alodize it or to anodize it. An
alodized article can then be primed with zinc
chromate and painted or it can simply be
bufted with a soft cloth, An anodized piece
can be left clear or dyed almost any imaginable
color or metal tone. Anodized surfaces also
hold primer and paint very well.

The first thing to do is to consult the list of
materials and to round up all the paraphernalia
tor the processes that you intend to use. Suit-
able containers are the various plastic pails,
dishpans, and waste-paper buckets available
cheap at your friendly neighborhood 5 & 10.
A few alternatives are plastic bleach jugs with
the neck and handle cut off, photo developing
trays, and borrowing the real McCoys from a
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Fig. 4. Anodizing set-up

high school or college chemistry lab or a plat-
ing shop.

It’s best to use commercial sodium hvdroxide
for the caustic etch, in preference to a house-
hold lye such as Drano. Perusal of a Drano
label reveals that the product contains only
4% caustic soda and a total of 46% additives
and “inert” ingredients. These extra goodies
are included to prevent turning animal fat in
the drain into hard soap. This is lovely for
the drain, but these same additives will cause
the formation of blemishes and little black
things on aluminum alloys. Besides, the au-
thor’s 12 ounce can of Drano cost 33 cents and
commercial sodium hydroxide can be had for
as little as 16 cents a pound.

The organic solvent can be almost any com-
mon cleaning solvent such as methyl ethyl
ketone (M. E. K.), acetone, toluol, or metha-
nol. Stay away from carbon tetrachloride or
carbon disulfide. Theyre both sneaky killers.

The chemicals and some of the equipment
can be obtained from a chemical or scientific
supply house. Other possible sources are a
plating shop, a high school or college science
department, large hardware or paint stores
(expecially those catering to industry), rental
agencies, surplus outlets, auto boneyards, and
the Yellow Pages.

After you've rounded up all the gear, set
up all the processes that voure going to use.
This is necessary because once the aluminum
alloy has been cleaned, it’s really clean. If
it's left lying about while subsequent steps are
being prepared, it may build up enough of a
film of corrosion to affect the remaining pro-
cedures. Then you'd have to start all over
again, and thin aluminum alloy parts won't
stand being pickled too many times before
they develop great gaping holes all over.

The first pickling or cleaning bath is the
caustic etch. This is prepared by dissolving
from 2 to 8 ounces of sodium hydroxide per
gallon of water. Mix it up in a steel pot if
you intend to heat the solution, or in a plastic
container if you're going to use it at room tem-
perature. You ought to heat it if you have lots
of pieces to clean, or it they’re really cruddy
or scarred up. Heating the caustic etch makes
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it more effective and its action faster. You can
get away with using it at room temperature it
you have only a few pieces to do and they
are fairly clean to start with. Use 8 ounces of
sodium hydroxide per gallon if you plan to
work the etch cold. Use 4 ounces per gallon
if vou heat it. Use only 2 ounces per gallon if
vou heat the solution and the parts are quite
clean and without scratches. Stir the mixture
with a steel rod until all the caustic soda has
dissolved. If you intend to heat it, bring it up
to a temperature of between 150° and 160°F.

The second pickling bath is the nitric dip.
If vou have obtained the 42% concentration of
nitric acid, mix it even-Steven by volume with
water. For example, if vou need two gallons
of the dip, put one gallon of water into a glass
or plastic container, then slowly add a gallon
of 42% nitric acid while the solution is being
stirred with a glass rod. The resulting mixture
will be 21% nitric acid. If you are using a
different concentration of acid, you'll have to
alter the amount of water you start with. The
bath should be between 20% and 25% nitric
acid.

The alodizing solution is prepared by dis-
solving 2 ounces of “Alodine 1200” per gallon
of water. Mix it up in a glass or plastic con-
tainer and stir it well with a glass rod. A card
to the American Chemical Paint Company,
Ambler, Pennsylvania will reveal the where-
abouts of the nearest distributor of “Alodine
1200°. It vou happen to get hold of some other
alodizing agent, prepare it according to the
manufacturer’s instructions.

Let’s consider the de power source necessary
for anodizing before we discuss the actual
set-up. Ideally it should have an output vari-
able between 10 and 18 vde and be able to
supply between 10 and 25 amps per square
foot of anodized surface. The exact current
drain will depend on the composition of the
alloy, the concentration of the electrolyte, the
purity of the lead cathode, the voltage used,
and other imponderables such as whether or
not Brezhnev had borscht for breakfast. For
clear anodizing, 15 volts is required, but if
vou intend to dye the article, the anodizing
voltage will be determined by the dye that
vou use.

Before somebody gets all shaken up over
the improbability of turning up such an exotic
supply, the writer hastens to point out that any
de potential between 10 and 18 volts will
produce an anodized film on aluminum allov,
and that the film so tormed will effectively
protect the metal beneath it. Working with a
difterent voltage than the one needed for best
results with the dve will affect the vividness



of the color, but the dye will take to a greater
or lesser degree. You can always run a piece
of scrap alloy through the whole process to
find out how the end result will look.

The chances are that you alreadvy have a
power source that can be used for anodizing.
[t's the family bomber, if it has a 12 volt ig-
nition system. It will supply up to 25 to 30
amps, more if vouve installed a heavy duty
generator or alternator for that California gal-
lon reposing in the trunk. If you use the car’s
electrical system, prop up the throttle linkage
so that the engine is turning over fast enough
to keep charging the battery continuously
while the anodizing is in progress. Be sure to
work upwind of the exhaust, and don’t work
inside the garage, even with the doors wide
open.

Another scheme is to make up a dynamotor
set using an ac motor to turn over an auto-
motive 12 volt generator or alternator (or a
pair of them, even). The hook-up shown in
Fig. 3 will put out over 700 watts (at 18 vde)
for short periods with one generator, and in
excess of 1.3 kilowatts intermittently with two
generators. In addition, its output voltage is
variable over the desired range. The general-
tors can be the common, garden variety 12
volters available at the local auto junkvard,
but if you use two gennies, try to get two of
the same make and model.

Other power source possibilities include
borrowing a heavy duty battery charger from
the corner gas station, and paying a visit to the
science department of the local high school
or college. Undoubtedly there are other ways
to obtain the necessary schmaltz for anodiz-
ing, but the author has attempted only to point
out a couple of methods that can be jury-
rigged from goodies around the house and
neighborhood.

Prepare the anodizing electrolyte by adding
one volume of 66° (Baumé scale) undiluted
sulfuric acid to nine volumes of water. It is
especially important with undiluted sulfuric
acid to add the acid to the water, not vice-
versa, in order to avoid spattering. Add the
acid slowly while stirring the water with a
glass rod. The resulting solution should be
15% to 18% sulfuric acid by weight, or 10% by
volume. If you started with diluted acid, you
will have to reduce the amount of water to
make it come out right. (A gallon of water
weighs 8 pounds; a gallon of sulfuric acid
weighs 13 pounds. )

Using an automotive battery cable, connect
the negative side of the power source to the
lead electrode. If you were able to get a lead-
lined tank, a separate lead cathode won't be

needed, and you can connect the negative
cable directly to the lead lining of the tank.
Fig. 4 shows the whole set-up.

If youre going to color the anodized sur-
face, mix up the dye according to the direc-
tions on the label. You will only need some-
thing like % to 1/3 of an ounce of dye per
gallon of water, so it’s quite probable that a
sample of the dve will be suflicient for most
small jobs. Send a card off to Sandoz, Inc. for
specific information on colors (they make dyes
in about 100 colors, all different), samples,
and the location of the nearest dealer. The
mixing instructions will probably indicate a
proportion like 2 grams per liter of water, so
use these conversions: 28 1/3 grams = 1 ounce
(avoirdupois ) ; 1 liter = 1.06 quarts (fuid).

After the dye is mixed, put it on the stove
or hot plate and bring it up to a temperature of
between 150°F and 160°F. Also, fill another
metal container with water and bring it to a
boil. Add the anti-leaching agent to this
water, if one is called for. This completes all
the setting-up procedures.

Now let’s look into the pickling process.
Incidentally, all forming, bending, cutting,
drilling, and other machining of the piece to
be treated should be finished before any of
these processes is undertaken. Start by wiping
the work with the organic solvent and a clean
cloth or a paper towel. This removes any skin
oils, grease, and other residues from the sur-
face of the piece. Now dip it into the caustic
etch, using a hook or a sling to support it.
The work may fizz like an Alka-Seltzer when
you first put it in. Tip the article back and
forth a couple of times to free any trapped air.

This bath will actually reduce the surface
of the alloy. It will remove shallow scratches,
and it'll feather the edges of the deeper ones
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Fig. 6
ANODIZING VOLTAGES AND TIMES

VOLTAGE MINUTES

CLEAR DYED
16 to 18 15 to 15 10 to 20
13 to 16 15 to 20 20 to 25
10 to 13 20 to 30 25 to 40

so theyll be less noticeable. Leave the work
immersed in the caustic etch for 2 or 3 min-
utes, then take it out. At this point the surface
will have a smoky, faintly grainy appearance,
somewhat like a cold solder joint. Rinse the
piece thoroughly with running water.

Now dunk the work into the nitric dip and
shift it around a bit to eliminate trapped
air. This bath removes the smut formed on
the surface of the alloy by the caustic etch.
There may be some fizzing in this solution,
too. Let the piece soak for 2 or 3 minutes, until
it's bright and shiny. Then take it out and
rinse it thoroughly with running water. This
completes the pickling, or cleaning, process,
and the work should now go immediately to
the alodizing bath or to the anodizing tank.

The alodizing is accomplished by immersing
the pickled part in the “Alodine 1200” solution.
Tilt the work once or twice to release trapped
air. Let the piece stay in the bath for 30 sec-
onds to one minute if the solution is fresh,
longer if you've done lots of parts in it. When
vou take the article out of the bath, it will
look as though it had been sprayved with mus-
tard. Rinse the part thoroughly with running
water and hang it up to dry for an hour or so.
When it is dry it's ready to be bufted or
primed and painted. It can also be wused
“as is.”

Anodizing is a bit more complex. If you
aren’t using a leadlined tank, immerse the lead
cathode in the electrolyte. Connect the work
to the positive side of the power source, using
the other battery cable. The points of contact
may leave visible marks on the object, so try
to make the connection somewhere on the
piece where possible marks won’t matter. The
only metal that you can use for making con-
nections that will be in physical contact with
the electrolyte is aluminum or aluminum al-
loy. Don’t use copper or brass for these “wet”
connections, but they can be used for any
“dry” contacts. See Fig. 5 for some connec-
tion hints. The power source can be switched
on before the work is put into the tank, be-
cause no current can flow unless the item is
in contact with the electrolyte.

Now immerse the piece in the tank, being
careful not to short it against the lead cath-
ode (it might wipe out the power source).
Rock the work a bit to free any trapped air.
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For clear, uncolored anodizing, give the item
15 volts for 15 to 20 minutes. For dyed work
in general, 15 volts for 20 to 25 minutes should
do the trick, but if it’s possible for you to do
so, follow the dye manufacturer's recommen-
dations for voltage and time. For those of you
who are using a fixed voltage other than 15
volts, Fig. 6 will serve as a guide to the prop-
er time for the voltage you have available.

While the piece is in the tank stir the elec-
trolyte with a glass rod. This is necessary to
insure an even film. When the time is up,
take the work out of the tank, disconnect it
from the power source, and rinse it thorough-
ly with running water. The surface of the
article will have a satiny appearance. This
is the anodized film.

If you are going to color the item, it goes
vat next. Keep the temperature of the dve as
constant as vou can at about 150°F. and follow
the manufacturer’s recommendations for dye-
ng time.

From the dve bath the work goes into the
pot of boiling water for 15 minutes. The water
may leach out some of the color, and this may
lichten the shade a bit. An anti-leaching agent,
added to the water beforehand, will minimize
this occurrence. A dash of nickel acetate is the
usual additive, but the dye people may sug-
gest, or require, something else. When the
work comes out of the boiling water, the proc-
ess is finished, and the part is ready to use.

If vou are not dyveing the article, it goes
directly into the boiling water after youve
taken it out of the anodizing tank and rinsed
it thoroughly. The purpose of the boiling wa-
ter is to seal the pores in the film. Let it cook
for 15 minutes, then take it out. This com-
pletes the anodizing process, and the piece is
ready to use.

You should promptly break down the set-
up and dispose of the solutions when the last
item is finished. If it really goes against your
grain to get rid of the acid solutions, they
can be stored in glass or plastic jugs. Don't
fill them up to the top, though. Leave some
space in each jug for gas formation, other-
wise enough pressure may build up inside the
bottle to burst it. The other solutions are so
inexpensive that they aren’t worth the bother
of storing them. Store the acid solutions, if you
trouble to save them, and any unused chemi-
cals under lock and key.

The author wishes to acknowledge the es-
sential assistance rendered by Gus Fletcher of
Sanders Associates, Nashua, New Hampshire.

Without his help this article could not have
been written.

. . . Kidder
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Don Marquardt K9SOA
Box 213

Crown Point, Indiana 46307

A Surplus SWR-Power Meter

The SWR of a transmission line is more im-
portant in the VHF and UHF range than it is
in the HF ham bands. Unfortunately, most in-
expensive SWR meters made for the amateur
market aren’t very useful above 30 mec. I was
trying to figure out a simple solution to this
problem when I noticed an ad in 73. E. C.
Hayden in Bay Saint Louis, Mississippi sells
a surplus reflectometer with 200 microamp

meter, diodes and even the calibrating rheostat
for only $8.25. I ordered one and found that it
was the Saratoga Industries Model HC 999 R
which is identical to the Jones Model 574.23
Micromatch. It comes attached to a piece of
RGC 9 50 ohm coax and has a huge connector
on one end. The other end is cut. The assem-
bly comes from a Hallicrafters T-465/ALT-7
radar jamming transmitter covering the range
of 168 to 352 mc.

I decided to use another meter and save the
small 200 microamp one for another use. You
can use any size meter from 50 pa to 500 pa.
The more sensitive meter is necessary for low
power at lower Irequencies,

I mounted the reflectometer and metering
circuitry in a gray hammertone Minibox, 5 x 7
x 3 inches. I used a nine position range switch
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because it was available, but vou can use other
ranges. Since I used a 50 ua meter, I made one
position of the switch a direct short to protect
the meter. Switch two has four positions. The
first reads forward power to the antenna in
watts. Position two reads reflected power in
watts. Position three is used to set the meter to
full scale with R1. The fourth position reads
the SWR.

You can calibrate the meter using a good
bridge or with a dummy load such as the
Cantenna. Remember that power readings are
only good at the frequency of calibration in
this type of unit. Also, the meter won't read
linearly at low powers. Pick the calibration re-
sistors with a decade box or by trial and error.
It's rated as good for 200 watts, but that seems
to be very conservative.

This SWR bridge will take only a little time
to build and will cost less than any comparable
commercial instrument, When you're finished,
you'll have an excellent piece of test equipment

that vou will use often.
. . .K9SOA

FREE

The Hallicrafters PS5-150-AC motching power supply, with
purchase of the SR-160 Tri-Band (20-40-80) Transceiver.
A regular value of $449.00, Save $99.50.

Now complete for $349.50

Toke advantage of this special savings now. Not many

Ieft!

RECONDITIONED USED EQUIPMENT
7551 $320 Apache $135
7553 480 Marauder 250
32v3 210 Warrior 160
SR150 400 KL-1 and AC 235
SX115 340 HW32 115
HT37 260 2A-2AQ 200
HT40 75 Thor 6 and AC 295
GSB100 210 NC183 125
GSB101 160 NC300 150
HQ100A 130 NC200 95
HQ110C 130 Ranger | 115
HQ145 165

Mail and COD orders filled promptly.

SEND FOR USED EQUIPMENT LIST
Ed Grogan K1Z3l

DeMambro Radio Supply Co.
1095 Commonwealth Avenue

Boston, Mass. Tel 617-254-9000

Long John
for Six Meters . . . . . 33495

FEATURES
Designed for maximum forward gain.
Gamma Match for co-ax feeder.
Finest grade aluminum tubing.
Exceptionally strong since there are
holes.
All aluminum construction eliminates electrolysis.
Entire beam and supporis can be grounded for
lightning protection.

We are proud of this new Long John Antenna. We've tried
to put in every feature you could want. The result is a
reasonable cost high gain beam which can easily be put up
and which will stay there practically forever. It has a wide
enough lobe so you don't have to swing it around all the
time, yet gives you tremendous gain where you want it

AT YOUR DISTRIBUTORS OR WRITE DIRECT

HI-PAR Products Co.

FITCHBURG, MASSACHUSETTS
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Bill Hoisington KI1CLL
Peterborough, N.H.

UHF Signal Source

The UHF experimenter learns early that the
UHF ham bands don’t always furnish a signal
when vou need them. When I build receivers
and converters for 432 and 1296, I find that I
need a small signal generator for alignment
and band spotting, Not much power is needed
for this work, so transistors are the ideal choice
for generating the signal. This signal source is
in three parts, a 432 source, a tripler to 1296
and a modulator.

The 432 Driver

I started with a low-cost 27 mc crystal that
I found in my junk box. (Never mind how it
got there!) I used my usual phase-reversing
crystal circuit followed by a bunch of doublers.
Lower-priced transistors were used in the early
stages and the UHF ones saved for later.
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You really need good ones on 1296! Each
doubler is biased from rectification of rf from
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Fig. 2. Details of the 432 mc collector cir-
cuit,
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Fig. 1. Schematic diagram of the 432 mc signal source. The transistors aren’t critical in most
cases and other UHF and VHF ones will work fine.
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the previous stage. If you need more output
than this circuit gives vou, use less than a 1 k
resistor in the emitter, but watch out for high
collector current. Fig. 1 shows the schematic
of the 432 mc generator and Fig. 2 gives de-
tails of the 432 me collector circuit.

TO EMITTER
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Fig. 3. The tone oscillator for the 432 mc
signal source.

The tone modulator

This is a crude modulator (Fig. 3), but it
works. The modulation transformer is not ab-
solutely necessary, but seems to improve re-
sults. You can apply the modulation almost
anywhere for this application, but modulating
across the 1 k emitter resistor gave the cleanest
sound with the doubler used.

Now to 1296

[ built this tripler to 1296 just for the fun of
it. But it worked quite well. I normally don’t
hold with triplers at this frequency, but it’s
an easy way to get 1296 mc energy from the
432 mc driver. The transistor I used was a
Motorola 2N1141. It’s several vears old and
there are better ones that are far cheaper now.
But it does work on 1296. I couldn’t get it to
work with grounded emitter, but grounded

2NI14l

1296 MC

Fig. 4. Schematic of the 1296 mc tripler.

base is fine. Fig. 4 gives the schematic but
Fig. 5 gives the details, which are vital. The
input on 432 tunes very nicely. But I had to
reduce the emitter resistor in the doubler to
432 to get enough drive. It ended up at 200
ohms. The collector circuit is short, but tunes
smoothly. The 1296 mc output registers 100 a
in the 1296 cavity in the May 73.

You might try a small amount of modulation
on the 1296 mc tripler. Also a waveguide at-
tenuator. Be seeing vou on 23 cm.
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Fig. 5. Pictorial layout of the 1296 mc

tripler.

PARAMETRIC

AMPLIFIERS
e

Jim Fisk WAGBSO
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73 Magazine

A New Book Published by 73

This book, the first on parametric amplifiers for the
ham, is written for the average amateur and explains in
simple language how they work, how to build your own
for the various UHF bands, and how to tune them up.
Parametrics have helped UHF move into the space age,
but don't forget that the first working parametric am-
plifier was built by WI1FZ] and worked on six meters.

Order this book direct, $2.00 postpaid, or from your local
parts distributor.

Peterborough, N. H.



Light Bulbs

Ralph Hanna WS8QUR
3023 Emmick
Toledo, Ohio

for Dummy Loads

Light bulbs have intrigued me for many
years. This goes back to the old bulbs with
the tip on the top. The younger generation
missed the fun of putting these old bulbs in a
bucket of water, breaking the tip and having
the bulb fill with water. This was a real dandy
device; it could be used to gently sprinkle the
girls with water or used as a combination hand
grenade and bomb.

Now back to the present day and some
comments on dummy loads for transmitters.
Light bulbs have been used for this purpose
for many years; however, as dummy loads,
they leave lots to be desired. As you know,
the cold resistance is much lower than the hot
resistance. As you start to load the transmit-
ter, the impedance is constantly changing and
vou cannot get a good match. Now if you try
to modulate the rig, the impedance is jumping
all over the place.

I do not mean to sell light bulbs short as a
cheap dummy antenna. In fact, I was going to
write a big, dandy article on a means of check-
ing transmitter output by comparing the bril-
liance of a bulb tied to a transmitter and one
connected to the line with a method of con-
trolling its brilliance, then measuring the pow-
er to the controlled bulb and thus finding the
power output. The research on this project
revealed several things. First, the impedance.
as mentioned before, is all over the place; and
second, the Heath Cantenna is a better way.
Third, it’s more fun to watch a light bulb light
up than to watch a meter swing up scale.

If vou still like to see your transmitter light
a light bulb, here are a few facts to keep in
mind. Just because a bulb has a wattage rating
close to the rating of the transmitter does not
mean that it will be a good match. A 50 watt,
120 volt bulb is 280 ohms; very fine it you
use 300 ohms feed line to the antenna and the

transmitter is running at 100 watts input. It
you use 50 ohm coax then you should get a
30 volt, 50 watt bulb because this has 45 ohms
and they are available—still some used with
the old Delco plants and lots on boats. You
can figure out for yourself what bulb will be
best. Just remember that most transmitters
only run about 50% efficient, especially with
Pl output.

The following table shows what can be ex-
pected of bulbs running with less voltage than
rated. From this you may be able to guess
what output vou have and can calculate the
resistance for a given condition.

9, Hot Resistance |

% Rated Voltage % Total Light
10 40 -0-
20 52 0.6
30 60 23
40 67 5.8
50 74 10.9
60 80 19.5
10 85 = .40
80 90 49.0
90 95 70.6

100 100 100.0

For the very low power rig there is not
too much available that will give a good im-
pedance match. Heath Company sends a No.
47 pilot bulb to use as a dummy load on the
“Twoer”, “Sixer,” and “Tener.” This bulb is
rated at 6.3 volts and .15 amps. Resistance
then is 42 ohms, which is a fair match for 50
ohms output but the power is only 0.95 watts
and I never heard anyone complain that the 5
watts input burned out the dummy load.

Christmas tree bulbs rated at 7) watts are
no good because the resistance is 2000 ohms. I
could not find a good automotive bulb, re-
sistance all too low. The old series string
Christmas bulbs are still available and are
good for 4.8 watts at 47 ohms.

. . . W8QUR



At HARVEY’S price
You don’t have to guess!

sony combination headset and 'niic_l"_dphone
for hand-free mobile or fixed operation.

Allows you greater freedom to move around, take notes, and enjoy your

| rig more than ever. The dynamic type microphone and the 8 ohms im-

HARVEY

RADIO CO.INC.

OUR

e

Harvey Radio Co., Inc. Dept. 7
103 West 43rd St.

New York, N.Y 10036

Dear Elliot:

Please send me
at $8.95 each. My check is enclosed.

headset-mike combination

Name
Address
City State

pedance earphones come complete with ear cushion and carrying case. |

73, gﬁ% WA2HDP |




William Goldsworthy WE6BUV

VFO Stability

Do vou want to get a little more stability
out of your existing VFO or do you just want
to build a decent one from scratch? Let’s ex-
amine in some detail just what it is that sep-
arates us from that one cycle stability that
we all dream about and then let’s see what
can be done to approach our goal. Of course,
in the hobby of ham radio, we don’t need
quite the stability of a broadcast station, but
with the wide use of single sideband we do
need a pretty high degree of oscillator stability.

Instability Sources

The gremlins that prevent us from obtain-
ing that no drift oscillator can be separated
into three broad classes: effects from tempera-
ture variations, effects from mechanical vari-
ations, and effects from phase variations.

Temperature Stabilization

Of these variations, probably the one most
often encountered is the drift associated with
temperature variations. Since the primary pa-
rameters determining the frequency of oscilla-
tion are the inductance and capacitance of the
oscillator tank, it is necessary to prevent or
compensate their variations in order to elimi-
nate most of the drift that occurs from
temperature changes.

Isolation of the oscillator tank circuit from
heat sources and the use of temperature com-
pensation must be employed to reduce the
effects of temperature on the operating fre-
quency. It is possible to place the oscillator
tank external to the rig for excellent heat iso-
lation, but for the sake of convenience and
compactness, it should be included as an in-
tegral part of the rig. Tank circuit place-
ment should, however, be made so that heat-
ing is kept to a minimum.

It is the inductance of the oscillator tank
circuit that is responsible for the majority of

the temperature drift problem. The induc-
tance, almost invariably, has a positive tem-
perature coefficient, while capacitors can be
selected with almost any temperature coeffi-
cient, including zero. Since capacitors are
available in a number of negative temperature
coefficients, the greater part of the oscillator
frequency drift with temperature can be re-
moved by using a capacitor having the cor-
rect value of compensation to balance out the
positive coefficient drift of the tank induc-
tance.

Schemes to accomplish temperature com-
pensation of an oscillator tank circuit are
shown in Figs. 1 and 2. The circuits shown
are that of a Clapp oscillator. Temperature
compensation is provided in the circuit of Fig.
1 by paralleling the usual tuning capacitor with
a series combination consisting of small nega-
tive temperature coefficient capacitor and a ze-
ro temperature coefficient padder. Increasing
the capacitance of the padder will increase
the amount of negative temperature compen-
sation provided by this series combination.
The shift in frequency associated with this
adjustment must, however, be corrected by
resetting the bandset capacitor CB. To elimi-
nate this necessity, it is possible to use a spe-
cially designed split stator padder with the
dual capacitor arrangement shown in Fig. 2.
This will allow compensation to be accom-
plished with little or no shift in the frequency
of oscillation. Excellent temperature compen-
sation can be obtained with either of these
arrangements only if pains are taken to keep
all of the frequency determining parameters
in close physical proximity so as to insure
their uniform temperature variation. In other
words, vou don’t want the inductor to heat up
faster or differently than the capacitors or vice
versa.
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RF Heating
There is also another little temperature

problem associated with the oscillator induc-
tor that may give considerable trouble. This
is the tendency for the inductor to heat rapid-
lv. when RF current flows in it. Although
temperature equilibrium will be reached in
several minutes, this effect mav be bother-
some where oscillator coils are switched for
changing bands.

Several precautions, if taken, will avoid this
pitfall. These are the use of large wire sizes
in winding the imductors, the use of coil form
materials providing good RF insulation and
good thermal conductivity such as ceramic,
and the operation of the oscillator at a low
enough level to minimize RF current heating.

The use of plastic materials and air-wound
coils, which provide good RF insulation but
poor thermal conductivity, should be avoided
in an oscillator tank circuit, especially where
oscillator coils are band switched. It is prefer-
able to use coils tightly wound on ceramic
forms where the ceramic is in good thermal
contact with the surrounding chassis, to pro-
vide for a maximum equalizing of tempera-
ture in the vicinity of the oscillator tank cir-
cuit.

Mechanical Stability

Even if we have done the greatest job in
the world to temperature stabilize the oscilla-
tor frequency, we still may not have arrived
at our desired degree of stability, We still
must consider mechanical and phase stabili-
ty. In order to avoid mechanical instability, it
is important that frequency determining com-
ponents and wiring be mounted so as not to
be subject to motion tromn shock or vibra-
tion; that hardware such as shafting, gears,
or bushings in the vicinity of the oscillator
coil be placed and operated so as not to pro-
duce variable or intermittent contact or cou-
pling; and that the oscillator tuning arrange-
ment be stable enough to provide smooth
tuning with good reset ability over the de-
sired tuning range. This means that all fre-
quency determining circuits should be wired
with fairly rigid wire, that the frequency de-
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S.W.R. BRIDGE and
FIELD STRENGTH METER
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Allow 50¢ for
packing and
shipping.
Caldornia resi-
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4% sales tax.
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VALUE WE
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An excellent combination unit for either home
station or mobile use...as an accurate Standing
Wave Bridge and a sensitive Field Strength
Meter. 52 ohm impedance. Will take a full kilo-
watt and can remain in the line all of the time.

Grey metal case, 5V4a”"H x 11/4“W x 214" D,
with standard fittings, 158" Bright-vue meter,
and detachable, telescoping antenna which ex-
tends to 1034°.With instructions and schematic.
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termining inductances and capacitors should
be rigidly mounted, and that a sufficiently
rigid chassis should be used to insure adequate
rigidity for component mounting. Control
shafting used in close proximity to the oscil-
lator coil should preferably be non-metallic or
at least insulated in such a fashion from the
chassis so as not to form shorted coupling
loops that may couple to the oscillator tank
or form ground returns that may parallel the
chassis ground in the vicinity of the oscillator
coil. A ground formed by a metal shaft pass-
ing through a bushing or hole in a panel may
be quite intermittent, resulting in consider-
ably frequency instability when the imped-
ance of this ground palallels grounds in the
vicinity of the oscillator coil, or when it pro-
vides inductive coupling to the oscillator coil.

Even the bearings and wipers used on the
oscillator tank tuning capacitor should be care-
fully scrutinized to make sure that the imped-
ance of the rotor return circuit does not
fluctuate with rotation. Many capacitors have
very poor return circuits and the ones using
