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Are you ready
to move up to an HT-32B?
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Somewbhere along the line, about one of 25 amateurs reaches a
"point of no return” in pursuit of this unique and wonderful
activity we call ham radio.

Up to this point, his interest, his technical skills and experience
have grown and broadened by leaps and bounds. He has studied
or experimented with a variety of equi{:’ment — enough to
know what to expect, and what he personally wants in ultimate
performance.

Beyond it, average performance or the absence of needed fea-
tures no longer are an inconvenience. They are intoleruble.
Beyond it, he will settle for nothing less than an uncompromis-
ing leader. The best.

The HT-32B transmitter was designed, frankly and specifically,
for the one-in-twenty-five. Like anything exceptionally worth-
while it costs more. But if you are ready to own it, you will
know in advance why it is the least extravagant investment you
ever made.

* Hallicrafters exclusively — far superior frequency stability due to Halli-
crafters’ differential temperature compensation (U.S. Pat. #2718617).

* Hallicrafters exclusively — full 500 kc. coverage on VFO dial, with reso-
lution to less than 1 kc.

* Hallicrafters exclusively — modes of communication: upper/lower/double
sideband; automatic break-in CW; full AM.

» Hallicrafters exclusively — complete amateur coverage capability, 80
meters through 10 meters, without changing crystals.

* Hallicrafters exclusively — high frequency asymmetrical crystal filter for
superior audio fidelity.

The incomparable

HT-3218

transmiltter

$r72 500

amaleur net

For complete Specifrrai:iﬂl;: day. ﬁa//icr a/fe,s

oth & Kostner Aves., Chicago 24, lIl.
Overseas Sales: Export Dept., Hallicrafters. Canada: Gould Sales Co., Montreal, P.Q.
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| FLASH
The FCC has just announced that the license fee for new and
renewal amateur licenses will be $4.00 effective Jan. lst,
Modifications will be $2.00, Novices and Races; no chiarge. Special
calls will be $20 (section 12.81). How about that!

FLASH FLASH FLASH

1964.

A Sense of History

A fellow called up the other day ranting and
raging against the ARRL. He had a number of
gripes, the foremost of which was that the
Building Fund was a hoax. According to this
chap the ARRL had been putting money aside
for a number of years toward the costs of the
new building. He wanted to know why, if they
had over $500.000 set aside for a new build-
ing, that they are now trying to coax $250,000
out of the members. I couldn’t participate in his
sense of outrage since it seemed to me that
somewhere in the past the members had been
warned that the League did have plenty in the
bank to build the building, but that they
wanted to preserve this fund for some future
rainy day.,

His second complaint, though I disagreed
with it, set me to thinking. His point was that
conventions should be serious affairs whose
main purpose is to permit the members to
gather together to decide how things are going
and make any changes they deem valuable.
I'll have to admit that this is a far cry from
the conventions that I have attended which

have featured prizes, manufacturers displays
and a series of talks on ham subjects.

This set me to mulling. I must admit here
that the years have increased my annoyance
at pomp, ritual and other historical remnants.
Though history is interesting, I do not believe
that we should be a slave of it. Look what hap-
pened to those societies which were not able
to cast off the yoke of “this is the way my
father did it.” This is the cry of ignorance.
“It has always been this way.”

But yesterday is gone and it deserves no
reverence since we are living only today. The
question is: how are things today? Are they
the way we want them? If not, let’'s make
them the way we want them so that when to-
morrow becomes today we will have them the
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Never say die

best way. This can be particularized by apply-
ing the thought to ham radio. Is ham radio
today the best that it can be? Judging from
the number of letters of frustration that I
receive, I would guess not. Then isn’t our
best bet to take a critical look at ham radio
and figure what improvements might make it
better fit the present situation? This is some-
thing that could be done at conventions.

Are our bands divided up the best way for
the current number and type of operators to
get the best use from them? Is it possible to
provide incentive for general technical de-
velopment of amateurs, or is this even de-
sirable? Is the ARRL meeting today’s needs?
Are our experimentally inclined amateurs too
contained by the present rules? Would it be
advantageous for the possible development of
new techniques to simplify the issuance of
experimental permits for stations that are in-
terested in trying out new ideas . . . things
come to mind such as slow scan TV, narrow
band TV, repeater transmitters for VHF and
FM, remote operated rigs, etc.

It wouldn't hurt to update our thinking on
other matters such as license requirements,
enforcement of rules, contests, certificates, and
all of the factors which make our hobby the
way it is today. Just think of the impact that
the DXCC Certificate has on ham radio! It
causes fantastic pileups every time a new
country comes on the air and it brings on
DXpeditions. There are a number of bulletins
just devoted to this phase of the hobby and a
couple thousand hams totally submerged in it.

Will we always go along leaving things
pretty much the way they are, with many fel-
lows opposing anything new automatically?
Or can we perhaps some day establish a sys-
tem of constant re-evaluation of our present
situation so that we can better meet the needs

of the present when the future arrives?
(Turn to page 6)
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LAFAYETTE
RADIO

QUALITY AMATEUR
GEAR SINCE 1923

INVITATION: Stop in at any of our locations and
visit our fully stocked HAM SHACKS — FREE
DEMONSTRATIONS without obligation. Lafayette
carries a complete line of famous brand
amateur equipment and accessories.

1. NEW LAFAYETTE HE-80 Professional Quality 14-Tube
Amateur Communications Receiver

® 5 Bands: 550KC to 54MC e Extra RF Stage, Mixer/05C
For Dual Conversion on 6-Meters @ 1 RF Plus IF Stages
for High Gain Reception on all other Bands e Product
Detector Circuit for Improved SSB Reception e Separate
BFO and Q-Multiplier Circuits (can be wused simultan-
eously) ® Crystal Calibrator for Checking Receiver Cali-
bration Markings ® Improved Automatic Noise Limiter
® Voltage Regulated Power Supply

Designed for Today's Congested Amateur Bands

2. STARFLITE s warr

PHONE and CW TRANSMITTER KIT

® 90 Watts Phone or CW on 80 Thru 10 Meters ® Built-in
3-Section Low-Pass Filter @ Clear, Chirpless, Grid Block
Keying

Dollar for dollar you can't beat this new Lafayette Star-
flite transmitter. Easy to build and operate, it glistens
with quality and performance all-over.

3. LAFAYETTE HE-45-B DELUXE 6-METER TRANSCEIVER

e High Efficiency—Up To 100% Modulation e New
Modulation and Power Transformers plus 7868 Power
Pentode @ New Heavy-Duty Communications Vibrator
@ Front Panel Antenna Loading Controls @ New Standby
Switch; VFO Power Jack @ Sensitive Superheterodyne Re-
ceiver @ Built-in 117 VAC and 12 VDC Power Supphes
® Rugged Push-to-Talk Ceramic Microphone

LAFAYETTE HE-50A 10-METER TRANSCEIVER
Similar to above except for 10-meter operation 89.95

A THE LAFAYETTE HE-30
Professional Quality Communications Receiver

® Tunes 550 KCS to 30 MCS in Four Bands e Built-in
Q-Multiplier for Crowded Phone Operation e Calibrated
Electrical Bandspread on Amateur Bands 80 Thru 10 Meters
® Stable Oscillator and BFO for Clear CW and SSB Re-

ception @ Built-in Edgewise S-Meter

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise
ratio. Selectivity is = 0.8 KCS at —6db with Q-MULTI-

PLIER.
LAFAYETTE E} E‘.&@ﬂ@ SYOSSET JAMAICA | NEW YORK BRONX I NEWARK |
PARAMUS PLAINFIELD | SCARSDALE NATICK |  BOSTON
=
ELECTRONICS LAFAYETTE RADIO DEPT. . 13F6 :: d::b:F;EE- patea
= | P.0. BOX 10, SYOSSET, N.Y. 388 Page 1963 Catalog 630 |
i
______ "
T e T e 0 S 0 W W O T ol ) T DR o
“ PASTE ON CARD City a L Zone. State "
—--------------------
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INTERNATIONAL

Nuvistor/Cascode
Preamplifier

SEE AN EXCITING
=="@0® | NEW APPROACH
commine eon (/M K TO DESIGN AND
\ CONSTRUCTION
...AM-FM




*Add - On - Circuits

Amateurs and experimenters will discover a new and easier way to build
a wide variety of communication and electronic gear with International
AOC units . . . individually wired oscillators, preamplifiers, detectors, etc,,
each tested and mounted on miniature metal chassis.

For example, the eight AOC units (illustrated) have been assembled to
make a 6 meter converter. Each circuit may be removed to make modifica-
tions, or build other equipment. Simple to build, and so easy to change.

AOC units permit custom building for a wide range of frequencies, modes,
and power. RF coils are available from 200 kc to 450 mc. IF transformers are
avallable from 262 kc to 10.7 mc. Transmitter power to 100 watts. Matching
cases, complete with hardware, available in a variety of lengths.

If you are planning to build a receiver, transmitter, converter, or other

electronic equipment use International AOC units.

PREAMPLIFIERS * MIXERS + OSCILLATORS -

FIERS * DETECTORS ¢ DISCRIMINATORS

INTERMEDIATE FREQUENCY AMPLI-
BUFFERS « POWER AMPLIFIERS =

MODULATORS * FREQUENCY MULTIPLIERS « SPEECH AMPLIFIERS * RECTIFIERS -
FILTERS * REGULATORS « POWER TRANSFORMERS ¢ OSCILLATOR BRIDGES -

AOC units are moderately priced from_ . $2.00 up.

INTERNATIONAL ANTENNAS FOR 6 METERS

BASE STATION VERTICAL

This antenna offers exceptional
improvement of signal to noise
ratio. Shunt fed, grounded radi-
ator. Rigid aluminum and cad-
mium plated steel construction.
’L : Vertical length adjustable. Cat.

— e ——

INOL -360-1291 4 % i WG $27.95

For complete details, mail coupon today.

-

MOBILE

Base loaded whip antenna for
installation on roof of auto. May
be mounted on trunk lid or door
facing with International blind
mounting bracket (Cat. No. 160-
126) Sealed loading coil-adjust-
able whip. Cat No. 160-130 $19.95

L N B N N N N N N N R N NN NN NN NN NN EE RN EENE NN

International Crystal Mfg. Co., Inc.
18 North Lee =
Oklahoma City, Oklahoma

o

o0 4w~ . N  Please rush details on AOC units.
INTERNATIONAL N e s i
CRYSTAL MEGHCO. JINC. | nol

NN Address
A e Zun.e__;sta'te-

18 NORTH LEE * OKLAHOMA CITY, OKLAHOMA

o = ] -
| _ : s e
AR R R R R R N N R N NN
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MODEL 60-46

Here'sareal cloud buster! 60 ft.
of tower, E-Z Way quality, that

will put you way out in front on
6 meters.

E-Z installation? You bet! This
one goes up like a rocket. . .
and it is only a two man job. All
the space needed is one sq. fi.

Crank up to 60 ft. and down to
21 ft.
L
3 MYY S50
gy "o Ph-o0
L: Model
BA-60-46G...$259.50
All GP-60-46P... 264.00
GP'60‘46G111 324.00
k\n [f triband or 20 M operation
EL 18 desired, this model may
Al easily be converted to a
d,.l Medaiist “*40°’!
S i
) *Freigh'r prepaid anywhere 48 U, S, A.
ﬁ | For free informalion wrile
N Department ““B”’

E-Z WAY TOWERS, Inc.

P.0. BOX 5767 TAMPA 5, FLORIDA

(W2NSD from page 2)
QOut For The Buck

Every now and then I run into someone
who says, “Come off it Green, you're out after
the buck just like everyone else.” It is my be-
lief that seeking money, like seeking happiness,
does not find you happiness . . . and usually
does not find you money either. People out
after the buck usually end up outsmarting
themselves; TI've seen it happen time after
time.

Pardon the oleaginous platitude.

In application this means that 73’s sub-
scription rates are the lowest that I can make
them and still publish the magazine. 1 am
quite confident that our subscription rates
could be increased to the $5.00 of CQ and
QST without any great loss of readership for
we are giving more magazine and the reader
comment, with the exception of an ocecasional
nut, consistently insists that 73 is the most
read ham magazine and the most interesting.
Perhaps I'd better define nut for you: a nut
is anyone who wants to cancel his subscription
when he reads an article that he disagrees
with . . . or am | being too generous?

We could easily raise our advertising rates
considerably without suffering any great loss
of advertisers for the cost per reader in 73 is
so incredibly far below that that the adver-
tisers have to pay elsewhere that we could al-
most double our rates and still be a bargain.
Though our circulation is now well over seven
times our original circulation, our ad rates
have not yet doubled. What does this gain?
Well, it allows those manufacturers of ham
gear who have good products and limited
budgets to merchandise their equipment at a
minimum expense. Take a good look at our ads
and you'll see for vourself. We don’t have all
of the big manufacturers who really don’t
care much what their advertising costs, but
when it comes to the chaps who have to watch
their dollars closely in order to stay in business,
they are advertising in 73.

One of the best examples of this is mail-
order advertising. The mail-order advertiser
knows right away which magazines are giving
him results because he can’t exist without the
results. If you take a few minutes and count
the pages of mail-order ads in all three maga-
zines you'll find that month after month 73

has more mail-order than both CQ and QST
combined.

It we were to raise our ad rates substantially

we might get more “prestige” advertising and
we certainly would make more money, but we

73 MAGCAZINE



O sswvans SW-240 THREE BAND SSB

TRANSCEIVER FOR 20-40-75 METER

THE ULTIMATE IN TALK POWER AT LOW COST

with proven reliability... highest quality. ..

$115 @

superior craftsmanship.
MATCHING POWER SUPPLIES!
Model SW-12DC (transistorized)

Model SW-117AC, with matching cabinet and speaker $95

320

S5 WAaN

ENGINEERING CO,
Oceanside, California

also would push a few more small ham com-
panies out of business. Were making ends
meet here . . . anthors are being well paid upon
acceptance of their articles . . . our small staff
is getting enough to eke out a living up here
in budget-living New Hampshire . . . Virginia
and I have vet to take any salary, but we're
so immersed in running the magazine that it
hasn’t made any difference.

Running at no profit, as we are, I can see
where over $5,000 a month of our money is
going into taxes . . . I hate to think what would
happen if we made a profit!

SSB on 160M

The FCC has rescinded its prohibition of
SSB in the 160 meter band effective April
15th after checking out the possible QRM to
the Loran-A in the adjacent band. That should
help things somewhat, though it may give a
few commercial equipment manutacturers who
have left the 160 band out of their rigs some
nervous fits.

In Canada

Canadian amateurs may now order our parts
kits. The only catch is that they will have to
add 45% extra to cover little government
foibles such as the currency difference, im-
port duty and sales tax (8% plus 20% plus 11%,
cumulative!).

JUNE 1963

[t occurred to me the other day that I have
dedicated my life to ham radio. That shows
vou how a hobby can get out of hand, eh?
The beginning of my publishing career was
back in 1951 when I put out the first mimeo-
graphed RTTY bulletin. This grew and grew
until, through a strange sequence, 1 found
myself editor of CQ in Jan. 55. I hung on
there at least two years longer than I should
have and finally left in disgust in January 1960,
In April I started the groundwork for 73 and
the first issue came out in October 1960. And
here I am.

I guess mostly I am working at this to pro-
vide a magazine that will be fun to read and
perhaps make ham radio a little more enjoy-
able than if I didn't exist. I feel a personal
grudge against the few fatherless fellows who
have crept into our hobby and want to use it
to spread their unpleasant personalities beyond
the circle of their families and work.

As Virginia puts it, "Not very many writers
get a chance to entertain 75,000 people every
month, pretty much on their own terms.” That

is good, isn't it?

Incentive Licensing

Since the whole subject was brought up in

QST entirely for the purpose ot creating con-
(Turn to page 118)
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Instant 220

Using the AN/DMQ-2

Suggesting the use of frequencies above 144
mec to most amateurs today is like campaigning
for CB on 10. Most of the resistance (or im-
pedance if you consider the reluctance) comes
from the feeling that you have to hold an EE
to even tune a 220 rig. It's true that you've
got to be a little more careful with lead length
and component layout, but it you've ever built
anything at all (kits even), a little care is all
that is necessary to do an acceptable job on
220.

And if vou're really interested in these fas-
cinating frequencies, there’s a piece of surplus
gear available for around fifteen bucks (with
tubes) that can be modified in a few hours
to put out a very respectable signal for all of
its 12 watts input. Barry lists it simply as
“VHF Transmitter,” and other surplus houses
call it the AN/DMQ-2. This rig has been de-
scribed beftore in a conversion to two meters,
but the conversion to 220 is much simpler.

Originally intended for use at 240 mc, it is
only a matter of changing the 60 mc third

overtone crystal to a 55 me rock, eliminating
a few parts and squeezing a few coils to get
output on 220. There are some refinements
(which will be discussed in this article), but
it's as simple as that.

Let's go thru the modifications, section at a
time. First of all, when you get your rig, it
will have a spring loaded antenna which is
held in place with heavy twine. When you cut
the cord, point the antenna away from you,
or youre liable to be the first ham on your
block skewered on a whip.

Four bolts hold the gasketed rig in its
watertight container. Remove these and slide
the rig out. The first step is to get the antenna
out of its well and replace it with a standard
coax fitting. This is done by cutting the an-
tenna lead, backing off on the knurled retaining
nut and sliding the whole assembly out of the
rack. When this has been done, run a short
#12 tinned lead from the antenna link to the
newly installed fitting.

The next step is optional, but I found it

Up-ended view of the converted 220 mc transmitter. Note the amount of com-
pression in the final tank and output loop to put it on 220. The positioning of
the added choke in the final grid circuit can be seen to the left of the grid coil.
The bracket supporting the VR tube socket is positioned in the space previously
occupied by the keying motor. The grid circuit metering jacks are re-mounted
above the chassis and can be seen thru the opening next to the VR socket.

73 MAGCAZINE



BRAND NEW FROM CLEGG LABS ... THE

TRANSCEIVER FOR 6 METERS.

.........
........

.....

................
.....

...............

e 'MOBILE OPERATION
Now you can run a
mobile “power house”
using the new Clegg
Model 418 transistorized
12V DC power sup-
ply / modulater unit to
power your THOR 6
transceiver.

Come on up out of the noise . .. let 'em
know you're around! For contests, marginal
openings or just overriding the Qrm . .
your new sixty watt, VFO cnntrﬂlled 100%
high level modulated THOR 6 transceiver
makes you the “Voice of authority” on six
. . and what's more you'll hear them too!
The receiver section with its crystal lattice
filter, is selective to the nth degree and so
sensitive that even S1 signals are Q5. RECEIVER FEATURES:

? ¥
Sound goad: Here's the rest of the. story. e NUVISTORIZED front end for extreme sensitivity
at lowest noise level.

TRANSMITTER FEATURES: e CRYSTAL lattice filter for maximum selectivity.
B F_Ul.i. 60 watts input on phone or CW to 6883 2 BFElt_with variable carrier injection for SSB re-
inal. ception.
e BUILT-IN VFO that automatically tracks the e ULTRA-STABLE tuneable local oscillator that alse
receiver or switches to crystal control for fixed functions as VFO for transmitter.
frequency operation. o EXCELLENT audio characteristics. 2 watts into 3.2
e ALL stages broadbanded for easy QSY. ohm speaker.
e SPEECH-CLIPPING FOR MAXIMUM talk power. e Sharp reduction in spurious responses and cross
e BUILT-IN PUSH-TO-TALK. modulation.
e BUILT-IN Keying relay for clean chirpless keying. e Effective noise limiter.

The THOR 6 is of two unit construction with attractively styled receiver and transmitter rf section
mounted in one cabinet for convenient desk top operation. The power supply/modulator section
is mounted in a second cabinet for remote location. A ten foot interconnecting cable Is provided.

Amateur net price for AC operation $349.95. 12V DC Mod./Pwr. Sup. $100.

I—A B O R ATO R I E S See your Distributor

DIVISION OF TRANSISTOR DEVICES, INC. " - .
RT. 53, MT. TABOR. N.J. *» OAkwood 7-6800 or write for information.




much easier to work with a standard Jones
plug and socket for the power connections than
the bulky military plug that is supplied with
each rig. This plug comes off by backing off
the nut on the connector shank on the inside
cover. To get a Jones plug in, it is necessary
to file the round hole square.

Next, remove the motor keyer on the rear
of the chassis. The leads from this are traced
to their original and removed. They are: 1)
power, 2) keyer control (to the cathode of the
tone modulator). While you're fussing with the
keyer, remove all wiring to the second half
of the second 6201 and ground the unused
grid, plate, and cathode. In removing this
wiring, you will remove a transformer, 2 re-
sistors to pin 8, a resistor and capacitor to pin
7 and a resistor and capacitor to pin 6. Discard
these components (unless you're like me and
collect things because someday you might find
a use for them—spark gaps, etc.). These com-
ponents make up the tone modulating circuit.
Lift the lead from the screens of the 6360 and
make the final amplifier modifications as shown
on the diagram. The final plate and screen are
now wired for modulation and can be oper-
ated with any modulator delivering from 6 to
10 watts, depending on power input. Don’t
run the 6360 any higher than 20 watts input.

The oscillator is very simple to change. All
that’s necessary is to eliminate the coil in the

SSMC
30mmf

-é- 620!

110 MC
L3 L4

cathode circuit and ground the cathode. The
feedback capacitor on the plate coil center tap
is removed and the oscillator is ready to go
with a 55 mc rock. The voltage regulator brings
the plate voltage to a safe point for the over-
tone crystal and reduces the instability found
in overtone oscillator circuits.

The only changes required in the two dou-
bler stages are to squeeze the coils and adjust
the capacitors to resonate at 220. Use a grid
dipper here.

The grid circuit of the final was the stickiest
problem, in that the drive was marginal. This
was solved simply by adding one of the Z235
chokes, taken from the final wiring, to the 15K
grid resistor and adding a 5 mmid disc ca-
pacitor across the 6360 grid tuning capacitor.
Shielding the driver then brings the drive to
the point where there’s enough to spare. My
rig runs a mil and a quarter, but it has run
well with only one mil.

That’s it in a very small nutshell. Tuning is
simple and straightforward. Pin jacks are al-
ready provided in each grid circuit. Tune each
for maximum. Tuning the final is done most ac-
curately by using both the plate meter and a
field strength meter. The point of maximum
output does not occur at the lowest point in
plate current dip, so it is better to rely on the
field strength meter for the point maximum
output. Actual loading of an antenna is, of

4 0-100
1 DC ma
B+

B+
200 MoD.

L,, Ly, Ly, Ly can be resonated by adjusting capacitor (Use GDO)
L., Lg should be brought close together and resonated with capacitor (Use GDO)
L., Lg should be squeezed and resonated with capacitor (Use GDO)

By adding Z235 choke in grid return, placing 5Smmf across final grid coil, and
shielding the multiplier/driver tube, enough drive is available for 6360

Check all grids for maximum

Adjust final for dip on plate meter, and max output on field strength meter

Ground unused elements in 2nd multiplier

10
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course, accomplished by dipping and loading
with the link capacitor.

How does it work? Using a 12 element
colinear array from an average VHF location,
[ work 20 to 30 miles each evening with the
regular crowd on 220 in northern New Jersey,
and when conditions are right, distances of 80
to 100 miles have been covered with S7 to
S9 reports. I haven’t had the chance to put this
rig to the rest during a really bang-up open-
ing, but judging from these results, I'm sure
that it will be in there with the best of them.

There are other ways to modify this rig for
220, and one of the more popular approaches
around here has been to completely modify the

oscillator and multipliers so that 8 mc crystals
can be used. I have not done this, but it does
have several important advantages. The most
important of these are: 1) 8 mc rock are less
expensive than 55 mc overtone crystals, 2) a
higher degree of stability is obtainable than
with overtone oscillators (for you purists).
That’s it. Now that you've got your 220
rigs going, I'm looking for some over-the-hori-
zon skeds to W1, W3 and W4. A note of
thanks is in order here to K2HGH, K2DIG and
W2BPU for their help and on-the-air reports
during the “I-think-I-should-go-back-to-stamp-

collecting period.”
.. . W2TQS

More Selectivity
for the

RT-91/ARC-2 Transceiver

An article appearing recently in 73 Maga-
zine 1 described the RT-91/ARC-2 transceiver
together with a method of conversion to ac
power. This transceiver makes a very conven-
ient means for covering the many MARS fre-
quencies plus coverage of the 80 and 40 meter
bands. The ability to have transmitter and re-
ceiver tuned to 8 spot frequencies and loaded
correctly to the antenna through the Autotune
feature is worth the price of the equipment
many times over.

There is one area in the receiver, however,
that needs improving. The selectivity leaves
much to be desired in the crowded ham bands
and affords little protection from signals ad-

jacent to the MARS channels.
This article is intended to offer one means of

obtaining a vast improvement in selectivity
with a very small outlay for parts. Less than
2 dollars should provide the necessary parts.

Obtaining the desired improvement in se-
lectivity through conversion of the if signal to
a lower tfrequency as in the “Q-Fiver~ selec-
tivity scheme is impractical. The “Q-Multiplier”
approach is equally impractical due to the fact
that the if frequency is not fixed but varies
from 1 to 1.5 mec, being gang-tuned along
with the PTO, multipliers, rf and mixer stages.

Adding controllable regeneration to the first
and second if stages and reducing the coupling
between the if stages provides a means of ob-

JUNE 1963

Gilbert de la Laing W6BJI

taining a worthwhile improvement in selectiv-
ity. To effect these changes, change C-201,
C-210, and C-219 from 5 mmfd each to 3
mmfd each. These capacitors can be found
under the if shield cans located near V-109,
the 12SA7 mixer tube. Now add a “gimmick,”
two short lengths of insulated wire 1 inch long
twisted together to form a small capacitor, be-
tween plate (pin 8) and grid (pin 4) of the
V-110 socket. Increase or decrease the capacity
of the gimmick until the if stage nears the
threshold of oscillation. Add a similar gimmick
between plate and grid connections on the
V-111 socket and adjust similarly. Remove the
“L.F. REC./NORMAL” switch on the front
panel and install a 2,500 ohm potentiometer.
Connect the potentiometer in place of R-139,
the cathode bias resistor for V-110. This con-
trol will then serve to control regeneration in
the if strip.

The movable if slung should then be peaked.
These are marked D1, D2, D3, D4, E1, Fl1.
Peaking the if transformers may cause oscilla-
tion in the if strip and require a reduction in
the capacity of the gimmicks.

These changes should result in 10 ke or
better selectivity. . . . W6BJI

1 Pafenberg, R. The AN/ARC-2, 73, Vol. XI, No. 1,

October 1962, 82,
PARTS LIST

C-201, C-210, C-219—3 mmid tubular ceramic capacitors.
R-139—2,500 ohm potentiometer.

11
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Introducing the TR-44, a high-performance
rotor system for the Amateur on a budget
who’s ready to upgrade his antenna installation.

The TR-44 approaches the accuracy and ruggedness
of the famous Cornell-Dubilier HAM-M but is
designed specifically for intermediate loads.

Check these features:

e Dimensionally identical to TV rotor types AR-22,
TR-2 and TR-4. The TR-44 even fits
the same bolt holes!

e End of rotation electrical motor cut-off.
e No mechanical clanking, no electrical pulse noise.

e Increased rotational torque...up to twice as
much as TV rotors!

e 48-ball bearing movement.
e New idiot-proof brake system.
e Precise direction indication at all times, if desired.

If you are now getting marginal results using a TV
rotor, the TR-44 is for you! It will give you

the increased torque, braking and accuracy

that is needed for large VHF arrays and

small HF' combination antennas.

For technical information, contact Bill Ashby
K2TKN. Your local CDE Distributor will have
the TR-44 in stock soon.

CORNELL-
DUBILIER

the only Company that makes them all

CDE
F 4

CDE makes a complete line of the world's finest rotors: the HAM-M, the new TR-44, heavy-
duty automatic TV, heavy-duty manual TV, standard-duty automatic TV, standard-duty
manual TV, and the industry’s only wireless remote control rotor system! Cornell-Dubilier
Electronies, Div. of Federal Pacifiec Electrie Co., 118 E. Jones St., Fugquay Springs, N. C.
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PE-97A? What's that?

Of: i w5 VT2 9831 1D 501 Ot

Blackie Blackburn W4DWU
2620 N. Brandywine St.
Arlington 7, Va.

Power supplies may not be too exotic a sub-
ject, but every mobile needs one or more. The
unit described here gives 250 volts de at 100
ma or better with 12 volt/3.5 amp de¢ input,
just right for a Heath TWOER or similar rig.
Conversion of the PE-97-A (or the similar
PE-120-A) vields a highly rugged but compact
mobile supply whose husky military compo-
nents are not often found in amateur gear.

This is one of the easiest surplus conver-
sions vou can make, despite the fact that the
PE-97-A as received from vour friendly surplus
dealer appears to be a totally unlikely prospect
of ever amounting to anything. In the first
place the output voltages are all wrong for
most uses, being 125 volts de and 75 volts dc
under transmitting load, along with 1.4 vde
for filaments. In the second place, it is a little
large to tuck away nicely in various corners of
a car. Boosting the output to a more useful
250 volts de is covered below, while the size
problem is taken care of by extracting the basic
power pack from its somewhat out-sized case.

A very simple electrical conversion to pro-
vide 250 volts de output instead of 125 volts
is possible because the power supply contains
three terminal boards with links which were
originally provided to permit setting up for
either 6 or 12 volt battery input. What we are
going to do is operate only on 12 volts de
input, but set the links on the transformer

14

primary terminal board for 6 volt operation—
thus giving us just twice the original secondary
voltage and a resultant 250 volts de output at
100 ma. Sneaky, huh? This is quite permis-
sible since components are conservatively rated,
including the filter capacitors which are 400
wvde.

Per the schematic of Fig. 1, terminal board
“A” is set for 6 volts input. At terminal board
“B” the .4 ohm resistor is strapped out (link
between 13 and 14): also at “B”, the 20 ohm
resistor R3 is left in the circuit to drop 12
volts to 6 for the vibrator coil (no link be-
tween 13 and 15). Ignore terminal board “C”.

Since the 6.3 volt rectifier tube filaments are
run from another winding on the same power
transformer, this became 12 volts when we
doubled the plate voltage. There are several
ways out of this little box, the simplest being
to place a filament dropping resistor in series
with the lead from the filament winding on the
transformer to pin 8 of rectifier tube VT-195
(RMA type CK-1005). A 56 or 62 ohm 2 watt
resistor would serve. However, the CK-1005
is the one component not conservatively rated
and replacements are not easy to find. Another
approach is to replace the 6 volt CK-1005 with
a 12 volt tube such as a 12X4. but this would
entail more extensive rewiring and a socket

73 MACAZINE



change (i.e., work) and is to be avoided at all
costs.

The solution used here was to take the base
from an octal tube and mount surplus silicon
diodes in same. This can be plugged directly
into the CK-1005 socket, burns up no power
in dropping resistors or filaments and provides
a good margin of safety for handling the higher
plate voltage and for pulling a little extra plate
current if need be. Four diodes are used in
series in each leg; unfortunately, these diodes
are so surplus that they cannot be identified—
but they have sufficient margin in rating so
that protective resistors or capacitors across
each diode are not required. Barry Electronics
has 600 piv/750 ma diodes for 36 cents each.
Two such diodes should suffice for each leg if
protected with a 500K resistor (or .01 mfd
capacitor) across each diode, as shown in Fig,
2. Here again, a good scrounge artist will find
ways to make do.

Electrically, that’s about all there is to it. In
order to hold things down under no-load condi-
tions, the regulator tube VT-184 (VR-90)
was replaced with a VR-150 and resistor R7
increased to 5,000 ohms. A 10,000 ohm re-
sistor could have been used just as well in
place of this combination—the objective being
to put about a 30 ma load on the supply before
filaments are warm in the rig. Regarding ter-
minal board “C”, do not try to pick off vour 12
volts for transmitter or receiver filaments from
socket 3 with the idea of getting filtered fila-
ment voltage through the CH3 network. The
original designers were very craftv here and
used the 7 ohm dc resistance of filament choke
CHS3 to take 6 volts down to 1.4. This sort of
thing we can do without; either take filament
voltage directly from the battery, or set ter-

i

R = 500K, % watt

W e S A
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l I OCTAL PLUG
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Fig. 2
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D = 600 P.I.V. (see text)

Low Noise. Transistorized Preamplifer. 6 or
2 Meter model $14.95 post paid. Available
from the following dealers or order direct.

P. O. Box 9222, San Antonio, Texas

A1 4738 VHF BEAMS

SINGLE ® DUALS @ QUADS

e B o

BEAMS A Model No. Ham Net
3/4 Meter 11 element A430-11 $ 7.75
1 1/4 Meter 11 element A220-11 2.95
2 Meter 7 element Al44.7 B.85
2 Meter 11 element Ald4-11 12.75
& Meter 3 element A50-3 13.95
& Meter 5 element A50.5 19.50
& Meter 45 element A50-6 32.50
& Meter 10 element A50-10 49.50
DUAL STACKS (B) @
3/4 Meter 22 element A430-11 D 18.50
1 1/4 Mater 22 element A220-11 D 2290
2 Meter 14 element Al44-7 D 21.25
2 Meter 22 element Al44-11 D 29.00
QUADS (C)
3/4 Meter 44 element A430-11 Q 43.00
1 1/4 Meter 44 element A220-11 Q 54.50
2 Meter 2B element Al44.7 Q &2.50
2 Meter 44 element Ald4-11 Q 76.00

See your distributor or write for comolete
Catalog MNo. 116

& FULL LINE OF
® AMATEUR COMMUNMNICATION
AMTEMNMAS

i M el Tt

raft

ush

PREVERTER
50 & 144

California
Henry Radio Inc.
Los Angeles, California
Mission Ham Supplies
Riverside, California
Radio Products Sales, Inc.
Los Angeles, California
Western Radio & Television Supply Co.
San Diego, California

Illinois
Klaus Radio & Electric Co., Peoria,

South Dakota

Burghardt Radio Supply, Inc
Watertown, South Dakota

Texas

Diehl Radio & T.V. Supply, Port Arthur, Texas
Radio & T.V. Parts, San Antonio, Texas

IRVING ELECTRONICS CO.

I1linois
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Blue Book Price

OUR REPUTATION - KNOWN THE
WORLD OVER - IS YOUR GUARANTEE
OF SATISFACTION

WRL'’s used equipment listings have set the pace for 27 years and
are informally known as the ‘“Blue Book of Reconditioned Equip- Transistorized
ment.” All units (over 1000) are expertly reconditioned. Hundreds C 10WDG-12
of other items available — write for latest “Blue Book Listings.” No

money down on our Charg-A-Plan and up to 36 months to pay. Send $6995ﬂeg, §99.95

orders and inquiries to Kenny Akins, WPPZJ, o/0 WRL, Council
Bluffs, lowa for FAST PERSONAL SERVICE.

TOPAZ
POWER
SUPPLY
12 VDC

FOR Swan, Collins, Sonar & others

600 VDC -} 300 DC (250 watts) .0120 V
Adj. Bias & Primary relay—Post Paid Cash with
Order. Send for other TOPAZ specials.
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WITH EACH RECONDITIONED UNIT WORLD RADIO
LABORATORIES

YOU SAVE 5 WAYS F.0.B. WRL 3415 West Broadway
I Council Bluffs, lowa—Phone: 328-1851
TOP TRADE-INS! Ilen:
|

1

2. RIGHT PRICE — BEST VALUES! want a madel , reconditioned. [ ] ship [ ] hold
3. 2 WEEK HOME TRIAL! enclosed. [ | charae mv nzcount.
4
L1

SERVING
AMATEUR’S
27
YEARS

$
FULL 90 DAY GUARANTEE! ID Ship new TOPAZ Supply postpaid [] 69.95 [] charge
90 DAY RETURN PRIVILEGE ON NEW NAME
EQUIPMENT! IADDRES":

CITY STATE

N
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minal board “C” to the 6 volt or straight-
through position and short CH3 out. By keep-
ing vour filament leads completely out of the
vibrator box no filtering is required in most
applications, the TWOER being one such.

The only mechanical problem of any pro-
portion is in saving the 10-foot battery cables
when removing the basic power unit from its
outer container. The rubber seals through
which the cables run can be removed with a
little surgery, and you will wind up with some
nice heavy cables still hooked directly to the
power unit. Various ways can be devised to
lash the supply up to available equipment, By
jumpering the input plus 12 volt cable di-
rectly to fuse F1 in the case, a remote on-off
switch can be placed in either the plus or
minus 12 volt battery cable. A spare wire in
the cable was used to take plus 250 out.

In casting around for a PE-97-A vou may
encounter a very similar unit, the PE-120-A.
The former is to be preferred since components
are more accessible. The PE-120-A uses a
rather weird system of special plug-in vibrators
for each input voltage (6, 12 or 24) which
make the correct transformer primary con-
nections, instead of by terminal board connec-
tions as in the PE-97-A. Either use a 6 volt
vibrator and add a 20 ohm resistor in series
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with the vibrator coil (pin 4) as done with
the PE-120-A, or use a 12 volt vibrator and
shift primary connections at the transformer
terminals. Circuit tracing is facilitated by the
large schematic printed on the metal cover of
the unit. One word of caution: the PE-120-A
appears to use 200 wvdc filter capacitors; if
this is the case, either replace them or use the
unit for a boat anchor.

Vibrators of 1944 vintage may have become
inoperative during storage due to oxidation
of the contacts. Before concluding that a re-
placement is required, try giving the vibrator
a few good healthy whacks when first ener-
gized. If this doesn’t work, a seemingly dead
vibrator can sometimes be brought back to
life by applying ac voltage from a filament
transformer to the vibrator coil pins instead of
de.

The PE-97-A is available from various sur-
plus sources and MARS programs; it powers
the BC-620-A, part of the SCR-510-A. Unless
the price is right, say zero to eight dollars,
forget the whole thing—you can buy a new sup-
ply to do the same job for $25 or so, although
not of such rugged “Mil Spec” construction.
A peek at the innards of the PE-97-A will
quickly convince you that here is real quality,
well-worth putting to use. .. . W4DWU
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Band Spreading the BC-348

Back in 1947, 1 squandered about thirty
dollars on a BC-348. After a year or so of
ownership, I was thoroughly convinced that I
needed something of a slightly higher caliber,
to say the least. This was postponed due to
the type of work at the time which involved
travel and which continued until 1955. The
end of the travel in 1955 was complicated by
marriage so I still had the 348 with added ex-
penses and lowered funds involved.

During this time, I periodically pulled the
348 up on the bench and added and subtracted
wires, tubes, parts, knobs, and FL-8 filters. 1
tried improving the crystal filter, added an
outboard Q5er, in addition to another audio
stage, all with a measure of success, however
slight. For one reason or another, each time I
have restored the receiver to “nearly” its orig-
inal condition. “Nearly” meaning, the rf and
af gain controls are still split, and the front
end has been converted to 717s instead of
the original 6SK7’s, and the addition of a
noise limiter.

Through all this time, the same basic prob-
lem has existed, rotten selectivity! The out-
board Q5er alleviated this problem but in it-
self contributed others, mainly being outboard
and having a poor audio system. This in itself
is fairly easy to remedy by using any one of
many ways of converting the 915 kc if to a
lower frequency, preferably 85 ke. However,
what seemed to be a stumbling block, was the
pitifully small space on the dial alloted to the
amateur bands. This was particularly annoy-

PT RE oND o e 0SC. DET,
g B B S
220 T~240 T~ 140 T~ 140 ~140
ZERQ | . IS i U
160 160 ~T~ 160
e | ) i

Note: Fixed capacitors should be zero-temp types
if possible.

Albert Hankinson W5EUL
5409 South Drexel
Oklahoma City 19, Oklahoma

ing when one considered the vast amount of
dial not being employed for any gainful use.

This called for circuit analysis and possible
surgery! Upon examining the schematic, in
conjunction with a bird’s-eye view of the re-
ceiver, it was noted that with no great diffi-
culty, one could get at the leads on top of the
main variable. The view shows immediately
that the section associated with the Ist rf
stage is larger than the other three sections.
According to the Tech manual, the large sec-
tion is 350 mmfd, while the other three are
240 mmfd. Under the urging of WSNTL, I
decided to try basic surgery which seemed

logical, and spread the amateur bands over a
much larger area.

The main thing about this modification is
that it worked and that it was accomplished
at a cost of approximately $2.00. There are
advantages and disadvantages to this modifica-
tion which are left to the individual. I think
the advantages outweigh the disadvantages,
in addition, a little additional work on the re-
ceiver would possibly eliminate most of the
disadvantages.

Fig. 1 just about tells the entire story of the
basic modification.

With reference to Fig. 1, note that the lead
to the coil box from the tuning capacitor has
been opened and a 220 mmfd capacitor in-
serted. (This is with reference to the 1st rf
stage.) This series capacity reduces the total
capacity for this leg to less than 220 mmfd.
The same thing is done in the 2nd rf, oscillator
and detector stages. In the latter stages, the
value of the series capacitor is 140 mmfd.
What has been accomplished here is to keep
the new total capacity in the proper propor-
tion. This is important in order to maintain
our basic tracking. Reducing the total capacity
by itself would merely cause our bands to
drop to lower dial readings on the receiver so
a further step is required. By adding a capaci-
tor in parallel with the series combination, we
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LITTLE DIPPER

2—230 mc in 7 bands
Each plug-in coil has its own dial calibration
Transistorized, uses four pen cells

Built-in tone modulator

7 x2V4 x2V2,11b 6 oz

Performs functions of a grid dip oscillator, absorption

wavemeter and signal generator

Molded polyfoam carrying case for dipper and coils
Amateur net (less batteries). .. ... . . $129.75

Transistorized dc amplifier for greater sensitivity

WATERS MANUFACTURING, INC.
Wayland, Massachusetts

restore the total capacity to its original value.
(Or close thereto.) Now, when we start spin-
ning our tuning control, the rate of change per
turn of the control has been greatly reduced.

On completion of this part of the modifica-
tion, things started to look much brighter. On
the 3.5 to 6 mc band, the low end of the dial
was found to be 3550 ke while the top of the
band (4000kc) was 5.575 on the dial. This
means that approximately 450 kc of the band
is now spread over 2000 kecs on the original
dial. This is better than four times the original
and is certainly not hard to take.

On twenty, 14 mc was found at 15.5 on the
dial while 14350 was at 17. Again, the im-
provement was more than 4 times the original.
On forty, and here panic set it! Frantic spin-
ning of the dial revealed no forty meter band.
Everything seemed black! Finally I combed the
6 to 9.5 band and found that 9.5 mc (dial)
corresponded to a frequency of approximately
6875 kc. On examining the schematic, it was
found that small padders were in the circuit
associated with Band 4 (6 to 9.5). These ca-
pacitors are listed as Part #31 (160 mmfd),
#38 (85 mmfd), #39-1 (81 mmfd) and
#35-1 (95 mmid). By opening the tops of the
coil sections, these capacitors can be identified
by locating the trimmer for Band 4 and lifting
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the capacitor which is tied to one end of the
trimmer.

This is not difficult to locate as these trim-
mers are dual ceramic trimmers and one end of
each is tied to a common lead. On lifting these
four capacitors, I found my precious forty
meters now appeared between 6.4 and 7.35
on the dial, or the 300 kc of forty were now
spread out over 950 ke on the dial.

Unfortunately, 160 meters has almost com-
pletely vanished. A little more work may re-
store this by using the same procedure applied
to Band 4.

It is necessary to obtain the services of a
frequency standard in spotting the bands. As a
final step, you could remove the front plate
and make up a new dial plate. If one takes
the trouble to dig back through the past years
of technical magazines, there are many other
worthwhile modifications that can transform
this venerable veteran into something other

than a good boat anchor.
One small note, I could not obtain 140

mmfd capacitors at my local source of supply
so I temporarily substituted 130 mmfd which
work just fine. I estimate that to return the
348 to its original condition would require
about 15 minutes maximum. Have funl!

. « . WOEUL
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The

Lazy Man's
Coll
Fvaluator

Parts Kit Available

When WOLFH asked if I know a simple
way to check audio coil inductance, I had to
give him a no. I no sooner got home than I
found the November issue of 73 with an ar-
ticle entitled “Choke Evaluator.”! At first 1
thought this was the answer to Si’s problem,
but after reading the article, I wasn’t so sure.
The mention of: 1, having brains, 2, square
roots, and 3, ten minutes calculation time
didn’t appeal to me.

Now I'm not much of an originator. I sel-
dom have an original idea, but give me an
inspiration and I'm bound to come up with
a modification. Thus armed with the inspira-
tion and a lazy streak, I'set off to design the
“Lazy Man’s Coil Evaluator.”

Theory of Operation

For those interested in such things, a few
mathematical gymnastics will serve to justify
this approach to coil checking, Consider Fig. 1,
a simple series circuit. In such a circuit, the
current is the same in all parts, and is deter-
mined by Ohms law for ac circuits, I=E/Z.
E is the source voltage, and Z is the impedance

@& T

X YEL

=
Eg Es

R & Eg

8

|
Y
Fig. 1
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David Yeoman WOQWY
RR #]

Toddville, lowa

else decided that
Z=V R=+ X= R is the resistance in the circuit
and X is the reactance, (2L for coils).

If we were to calculate the voltage across
the coil, we would use the above current and
the first formula juggled around for voltage,
ElZ. For a perfect coil, this reduces to E=IX,
since there is no resistance included. The volt-
age across the resistor is E=IR.

IFFrom above, since the current is the same in
both the coil and resistor, if we make the re-
sistor equal to the reactance of the coil, we
see that both voltages will be equal.

This is the basis for the tester. We put a
variable resistor in series with the coil. connect
the combination to a voltage source, and ad-
just the resistance value until the voltage across
each element is the same. The resistance is
then equal to the reactance of the coil. This
resistance is used to calculate the coil induct-
ance from L=R/6.28f{.® Easier vet, we can
calibrate the variable resistor to read directly
in inductance (if we use a single test fre-
quency ).

“But wait,” you say, “we can’t buy a perfect
coil. They all have resistance in them.” 1
agree, so let's determine how much error this
causes.

Consider the filter choke mentioned in the
“Choke Evaluator” article. It was a 20 henry
choke with 900 ohms coil resistance. For this
coil the reactance is about 7600 ohms at 60

of the circuit. Someone

! Ives, Ronald. Choke Evaluator, 73, November 1962, p 72.

2 Since Xpn=24fLL, L=X/2,f. We have set Rv=Xy, thus
L:Rfa'rzﬂ-f, Eﬂ-:ﬁ.ﬂﬁ.

73 MACAZINE



et

o

".':i:f:i'.?

------------------------
e e e ot o b e s BB
s e o H I K
o R R e o b e L L O
.................................................

5 Ibs. . =

FOR AMPLIFICATION

a'in
a b
1" ns
II-.|
||||||||

Consider These Conservative Ratings:

B DC INPUT — Single Tone — 500 Watts

B BANDWIDTH — 3 db attenuation in excess of
300 KC on all bands

W TUBE COMPLIMENT — Four GE 7984 Compactron
Pentodes each with a 35 watt plate dissipation

B INPUT — Untuned — 50 Ohms — Passive grid
with built-in swamping

B QUTPUT — Adjustable Pi to a 50 Ohm un-
balanced line

B POWER OUTPUT — Single tone test ratings — A
driving signal with an average power of 25 watts

will produce from 315 to 350 watts of average
power to a 50 Ohm resistive load, depending on

frequency

B EFFICIENCY — The LSA-3 may be tuned up to an
average input power of approximately 500 watts
indicating an efficiency in excess of 60%

B CONTROLS — On-off switch — Band selector —
Tune and load — Plate current meter
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or independent operation of the exciter

B POWER SUPPLY — A separate solid state power
supply for either mobile or fixed station is a
companion feature:

AC — LSA-3 /115 — for 115V. AC Input
DC—LSA-3/12 — for 12 V. DC Input
Output — 800 V at 650 MA Plate

270 V at 100 MA Screen

0-90 V Negative Bias

12.6 V — Filament

With AC or DC Power Supply . . $249.50
LSA-3 Linear Amplifier without Supply $150.00

Order now from your favorite dealer

=. /Aacau/
605 UNIVERSITY AVENUE
LOS GATOS, CALIFORNIA

_________________________________________________________________________________________________________
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e e e e
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cycles. Now we have the circuit in Fig. 2. Since
we can't separate the resistance from the re-
actance in the coil, we will have to be content
to measure the voltage across the combination,
or impedance instead of the reactance alone as
was originally described. Since Z=V R2 + X2,
the impedance of this coil is V9002 -~ 76002
or about 7650 ohms. Compared to the react-
ance of 7600, this is an error of only 0.65%,
not even noticeable. For a coil with a Q of only
5, (the coil above has 8.4) the error is only
2%. Considering the accuracy to which we can
measure our variable resistance, we can forget
any resistance in the coil for practical pur-
poses.

The circuit in Fig. 3 was my first idea. The
push button is used to switch the meter across
either the coil or resistor.

Then the old lazy streak set in again. Gosh
it's a strain to push that button. Arrive Fig. 4.

When they see the circuit, most people say,
“Aha, a bridge.” “Not so,” sez 1. “It’s an elec-
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tronic push button.” Picture it this way. At
some time, the voltage at the top of the trans-
former is positive with respect to the bottom.
To diode D1, this looks like forward bias
through R2. Current thus flows through this
path, and most of the resulting voltage appears
across R2. We can then consider the junction,
and hence the hot meter lead effectively con-
nected to the top of the resistor, Ry. Slightly
later, during the second half of the line cycle,
the condition is reversed and the meter is con-
nected across the coil.

The voltage the meter “sees” is depicted in
Fig. 5. When both resistance and reactance
are 1, equal, the voltage waveform is shown in
5A. The resistor voltage is from 1 to 2. At 2,
the transformer voltage reverses and the meter
is connected across the coil. It now sees the
voltage, Fig. 5A, 2 to 3. If the resistance were
greater than the coil reactance, the voltage
waveform would be as in Fig. 5B. If the re-
actance were greater than the resistance, volt-
age 2 to 3 would be the greater. In either
case, the peak voltage is greater than when
the two voltages are equal. This results in a
pronounced meter dip when the two are equal.

Now all we have to do is turn the pot until
the meter dips to a minimum, and we have it
all set. Diode D3 clamps the negative voltage
excursions to zero, makes the dip deeper and
also does away with effects of the change of
current phase when changing the pot.

The final circuit is shown in Fig. 6. It is the
same as Fig. 4 except that 3 pots are used
instead of 1. This allows more accurate calibra-
tion and ease of reading. No particular care
need be exercised during construction. The
original was a ball of wire on the bench and
it worked fine.

Although 1N34 diodes are shown, just about
any diodes will work providing D1 and D2
are the same type.

If a VOM is to be used in place of a VITVM,
the circuit in Fig. 6 should be added. The
meter should then be used on a dc voltage
scale. The dip isn't quite as sharp as when
using a VI'VM but the results are satisfactory.

Calibration Procedure

Calibration is simple. The only test equip-
ment required is an ohmmeter. With the tester
disconnected from the powerline, and no coil
connected, connect the ohmmeter from ground
to the transformer lead going to the pots. Turn
all the pots to minimum resistance. The re-
sistance you now read determines the minimum
inductance that can be measured. Use the
formula L=R/377 to determine this induct-
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ance, and mark it opposite the pointer of the
100 ohm pot.? R is the resistance read on the
ohmmeter.

Turning the 100 ohm pot, make calibration
marks for the points listed in the chart, and
return it to minimum resistance. Repeat with
the 1K pot for its points. Finally with the 100
and 1K pots at minimum, mark the 10K pot
at its points. After these points are marked.
transfer the appropriate inductance values
from the chart to the marks on the test set.
This finishes the calibration.

To use the tester, first turn all the pots to
the maximum position. Connect the coil to the
terminals, the VI'VM to the meter terminals.
and turn on the power. Starting with the 10K
pot, turn it down until a dip is found on the
meter. When it is, turn the 10K back to the
next higher mark. Do likewise with the 1K
and 100 ohm pots, leaving the 100 ohm in
place when the dip is reached. The inductance
of the coil is the sum of the values read on the
dials. For example, a 16.2 henry choke would
read 15 on the 10K pot, 1 on the 1K and 0.2
on the 100 ohm. If a coil is smaller than the
values covered by a pot, no dip will be found
with that pot, and it should be turned to the
minimum resistance position, and proceed as
usual with the remaining pots.

Although not designed with this in mind.
the evaluator may be used to measure capacitor
values. As shown the range is limited to those
only larger than 0.25 mfd, but a 1 meg pot in
series with the 3 shown will extend the range
to 0.003 (at 60 cycles). A Shure Reactance
Rule is a convenient method of evaluating the
capacitance. The same theory applies in this
application.

This little tester is not a precision instrument
but it is capable of being a big help when
tryving to identify that strange mass of wire you

$ 24f=377 when =60,
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just dragged from the junk box. With care in
the calibration procedure your answers should
be within about 5% of the actual value. For
reactances below the range of the tester, the
same principle can be applied using a higher
test frequency. . WOQWY

60 CYCLE CALIBRATION POINTS

Resistance (ohms) Inductance
| 00 ohm pot 1.6 20.0 mh
| Bt 40.0
23 60.0
30.5 80.0
38 100
45.5 120
53 140
61 160
68.5 180
76 200
83.5 220
9] 240
95 250
99 260
1K pot 95 .250 Henries
190 50
285 T
380 1.00
475 1.25
570 1.50
665 1.75
760 2.00
855 P A AT
950 2.50
10K pot 950 215
1900 5.0
2850 .5
3800 10.0
4750 125
5700 15.0
6650 17.5
7600 20.0
8550 22.5
9500 25.0

Parts Kit Available

See page 123 for full info on 73 parts kits.
This unit catalogs at $9.60 and is available
through the 73 Kit Program for $9.00. Re-

quest Kit WapQWY.

Letters
Dear Wayne:

Just a confirmation that Joe Willlams, W6SFM, was
right when he thought his GG preamp (P40 73 Mar. 63)
would work all right on two meters. I made one up as a
plug-in to go ahead of the receiver in my Comm. 11,
usmg the Fig. 2B mput circuit and shunt output to
avolrd modifying the receiver, and robbing the power from
the receiver plug. The Gonset had been changed to use
a 6BZ8 RF amp, so gain was available, but now when I
plug in the antenna, the noise comes up, which indicates,
I believe, a Iimiting point on noise figure. Also, K1USU,
cross-polarized and on the far side of the ridge, who was
unreadable previously, except for occasional words, is now
weak but solid even on the ground-plane.

. . . Joel S. Look WI1KCR
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Converting the BC-230

One piece of war surplus gear that has been
sadly neglected by the amateur is the BC-230
or BC-430, the latter differing only in being for
24-volt supply instead of 12-volt. These little
transmitters still may be obtained from surplus
houses for from $3.50 up. They are complete
with modulator, and, with available plug-in
coil units, they cover a range from 2.5 to 7.5
me. This range readily may be extended to
cover from 1.8 to 29.7 mec.

The author has converted a number of these
units and has supplied conversion information
to many other amateurs. It is his belief that
the BC-230 offers much greater ease in con-
version as well as much greater versatility than

VT-25 VT-25
Fi 1] a9
L6 Nuis o
L |oos 02 Ll A~
T |ooe KT 1~ | T
I00K
7K
A
oK T2 | [T3 VT'52[- i
3g3 3
. T S ll-. o
A .
006
A
J
s \ 100
¢ 0 3 0 —_—
2i 34
—
2 &3
| 32 20 .
- Izq Tzﬁ
3 FIG.1 &

Original circuit of BC-230
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Carl|l Drumeller WSEHC
5824 North West 58th Street
Oklahoma City 22, Oklahoma

some of the more popular surplus gear. The
purpose of this article is to give a briet de-
scription of three of the many possible con-
versions. Each has been thoroughly tested in
extended use and found to be quite satistactory
for either mobile or fixed operation.

As it is sold, the BC-230 has several com-
ponents that will not be used and which should
be discarded initially. These are the two VT-25
tubes, the two VT-52 tubes, their four sockets,
the antenna ammeter, and the side-tone trans-
former (a black cylinder, located just back of
the plug-in coil set). Unless one is fortunate to
obtain the female plug to match the power
input jack, it is best to replace the jack with
another type of connector. An octal socket
serves well, although best safety practices in-
dicate the use of a male chassis connector.

Before starting anv conversion work, it is
well to consider the original wiring diagram,
as shown in Fig. 1. In this diagram, T, is the
tone transformer to be discarded. The 25 mfd
capacitor usually is defective and should be
replaced initially. Most of the remaining parts
will be utilized and should not be removed.
The major items requiring change are:

1. The plate tank circuit

2. The modulator bias circuit

3. The tube sockets

4. The heater circuit connections

5. The power connector.

Starting with the first of these, dismantle
the 3.9 me coil set so as to have ready access
to the unshielded coil. Unwind the fine wire
wound between turns of the heavy wire, then
remove the small coil from inside the main
coil form; it is easily broken and taken out in
pieces. Next unsolder the tap about two-thirds
up the coil and move it up to the extreme end of
the coil; this will require a longer piece of
heavy wire. The full inductance of L; now may
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FIG. 2
Simple conversion

be tuned. To resonate without a short, capaci-
tive antenna, however, additional capacitance
will be required; so a 50 mmfd, 2500-volt fixed
capacitor should be soldered across the whole
coil. This is all the conversion needed for the
coil set; L,, L,, and L. are left undisturbed.

Before performing the second enumerated
item, it is best to accomplish steps 3, 4, and 5.
Replace the four-prong sockets with octal ones.
excepting the first one from the front of the
set, which should be a five-prong socket for
the 807. This socket will have to be dropped
about a quarter of an inch to permit clearance
tor the plate cap of the 807. Wire all the heat-
ers in parallel, and wire in the new power con-
nector. Now you are ready to refer to Fig. 2
for one of the possible new circuits, this being
perhaps the most simple.

Starting again with the rf end and working
back toward the modulator, the first move is
to change over to parallel feed, using a 2.5
mh rf choke and a .001 mfd, 2500-volt capaci-
tor. If you are trustful, you could use the two
006 mfd capacitors for the plate and the
screen grid by-pass capacitors., but a higher
voltage rating is advisable.

One can either replace the antenna meter
with a “two-inch” zero to 100 ma meter or
convert the original meter to one by removing
the thermocouple, supplying a new scale, and
shunting the sensitive movement to 100 ma
full-scale deflection. It is strongly urged that
one does not attempt to tune the revised trans-
mitter by antenna current.
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Having discarded T, T, is wired in as indi-
cated by the diagram. The resistor labelled
5K may require a bit of experimental juggling
of values. The value given worked well for a
plate supply voltage of 300 but had to be re-
vised upward to take care of the 475-volt out-
put of a PE-103 dynamotor when used for mo-
bile work.

The microphone secondary circuit is left in-
tact and has a .001 mfd capacitor added across
the loading resistor to discourage rf feedback.
If there is af feedback, swap over the 1 and 2

connections on the primary.
Note that only a portion of the cathode bias

voltage is used on the microphone and that
both sections of the bias resistor are by-passed.
The capacitors used were 50 mfd each, but
any size from 25 mfd up should work well.
The screen grid by-pass was 2 mftd, but here
again size is not critical.

The tune-up of the revised transmitter is
very simple. With an open plug inserted into
the PA jack, tune the oscillator with the thumb
wheel near the center of the front panel; check
the frequency with a receiver, grid-dip meter,
or other frequency-measuring device. When on
the desired frequency, remove the open plug
and rotate the small knob on the extreme left
of the panel for plate resonance as indicated
by minimum plate current. The degree of
plate loading is regulated by the setting of the
slider on the plate tank coil. Usually it requires
very few turns for full loading; so start out
with no turns included initially.

Fig. 3 illustrates a version presently used at
WS5EHC both for mobile and for fixed station
work. Surplus input and output transformers
from an aircraft radio transmitter were used,
and the two 6C4 tubes were mounted on a
small sub-panel situated where the tone trans-
former originally was located. This method of
adding a preamplifier to a push-pull stage fed
from a microphone transformer is useful in
many mobile installations. Often the micro-
phone requires considerable lung-power for
full modulation when no preamplifier is used.

Fig. 4 illustrates a 29 mc version built for
WOMGX. Two slug-tuned coils were mounted
in the former oscillator coil compartment, the
one in the screen circuit being tuned to the
crystal frequency (7 mec), and the one in the
plate circuit being tuned to the fourth har-
monic of the crystal frequency. The original PA
plate variable capacitor was removed and
original oscillator variable capacitor was used
in the plate tank circuit to shorten lead length.
Plates should be removed from this capacitor.
In two versions of this particular circuit, the
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FIG.3
Conversion for push-pull modulator

author removed the original variable capacitor
and replaced it with a 25 mmfd midget mount-
ed on a sheet of insulating material bolted to
the front panel; this permitted the use of
a direct-drive tuning knob, which facilitated
plate tuning.

These circuits by no means illustrate the full
variety of conversions readily feasible; the au-
thor has used clamp-tube modulation, 6146
finals, and even a crystal-controlled version

using a 6V6GT Pierce oscillator and a 6V6GT
final.

In Fig. 5 a suggested circuit is shown that
makes possible a quick shift between VFO
and crystal control. The author has never used
this circuit in a BC-230 but has used it with

excellent results in other equipment; there is

no reason why it shouldn’t work well in a
BC-230.

e
@ d
4

|IOmmfd

el

IK
0l
ot
FIG. 5
Suggested oscillator circuit for VFO or

Crystal control

If one wanted a really compact transmitter,
the circuit shown in Fig. 2, using 25L6 tubes
with their heaters in series and with two
selenium rectifiers in a voltage-doubling cir-
cuit with filters mounted in the space vacated
by the tone transtormer, permits the entire
transmitter to be self-contained.

To get on 7 me, use the same procedure as
for 3.9 me. For 1.9 me, however, it will be
necessary to add a total of approximately 300
mmifd across the antenna tuning coil in order
to resonate the final. Coil sizes for 29 mc de-

807 s 6AG7
ANT =
' = 13 \—/
25mmfd = 4 T
IOK T, .5K 50K
A
| : s A |
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6V6GT  6V6GT

b
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FIG.4
Conversion for 29 mc
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YOU CAN'T BEAT THIS KIT FOR VALUE!

P& ¥
LA-400C

LINEAR AMPLIFIER
800 WATTS PEP

ONLY *164.95
IT'S EASY TO ASSEMBLE AND WIRE — QUALITY THRU AND THRU

The P&H LA-400-C is not an ordinary kit, because
a lot of the assembly has already been done for
you, The plate transformer, filter choke, plate tuning
capacitor etc. are mounted. Plate coil and band
switch are assembled and mounted. Output loading
capacitor network is assembled; in fact — about all
you have to do is mount small parts, mount sockets
and finish the wiring. As for performance — just
ask anyone who uses an LA-400-C. Just compare
his signal with the so-called “talking kilowatts’” —
it will be mighty hard to tell 3 DB difference. The
difference in cost will pay for a good scope, plus
a top notch receiver. One other point — Where else
can you get a warranty such as P&H gives you on
the LA-400-C ?

ONE YEAR WARRANTY
ON ALL PARTS AND TUBES'!

The 80 thru 10 meter band-switching pi network is
designed for 800 watts PEP SSB, 400 watts CW, FM
or FSK and 230 watts Linear AM (controlled carrier)
or 185 watts (constant carrier) with 50-70 ohm out-
put. Popular 100 watt SSB exciters require no
swamping or matching networks to drive the low Z
untuned input. Grounded grid circuit uses four 1625's
or 837's on customers request. Meter reads RF drive,
plate current, RF amps output. New modern compact
2" X 15" X 102" gray cabinet also contains power
supply using 816's. TVl suppressed, Parasitic Free.

LA-400-C Wired & Tested. ... .. $219.95

ELECTRONICS INC.

424 Columbia * Lafayette, Ind.

T3

pend upon their associated capacitors; there-
fore no sizes are given. They are best pruned
to size with the aid of a grid-dip meter. Note
also that a 10 mmfd capacitor is needed di-
rectly from grid to cathode on the PA tube to
prevent parasitic oscillation in the 29 mc ver-
sion. So far, the author has not put a BC-230
on 14 me or on 21 me:; there is no reason,

however, why it could not be done.

Why not give the BC-230 a trial and see
what it can do in either fixed or mobile in-
stallations? At WSEHC a BC-230 is used on
1.9, 3.9, and 7.2 mc for short-range contacts
while the 813 rig stands idle. Not only is it
more sport but less interference is caused to
other operators. WS5EHC

-+ 0O C OO0 =~ © S(DZ‘

Woaters Dippers

JUNE 1963

Every time you turn around those rascals at
Waters Manufacturing have something new for
the hams. This is a good deal for us since they
put an awful lot of effort into making every
product the last word in current technology.
Take for instance their just announced “Little
Dipper” transistorized radio frequency dip
oscillator. You can carry it anywhere and use
it without a line cord. This doohinky goes from
2 mec up to 230 mc with seven plug in coils,
each of which has its calibration scale at-
tached so it fits under the dial when plugged
in. Clever? T'll bet the signal generator com-
panies are gnashing their teeth over the 1000
cycle modulation that is built in. Four little
pen light batteries furnish several hundred
hours of operation. Price is $129.75, not in-
cluding the batteries. You'll be seeing these
at your distributors.
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... PICK A NEW HEATHKIT

80, 40 & 20 METER SSB TRANSCEIVERS—Brand new! More features . . .
better performance . . . at one-third the cost of three-band units. Save by buying
only the bands you need ® True Transceiver for one band, one sideband operation
® Crystal filter type SSB generator ® Automatic level control ® PTT and VOX cir-
cuits built-in ®* Low frequency VFO (1.5—1.7 mc) for greater stability than compar-
able units ® 2KC dial calibration; 6" of bandspread; vernier tuning ® Provision for
operation with linear amplifier ® Easy assembly with heavy-duty circuit board,
rugged steel chassis and wiring harness ®* Welded and braced one-piece steel
chassis & cabinet, gimbal mounting bracket ® Accepts Heathkit HRA-10-1 100 KC
Crystal Calibrator as plug-in accessory ® Uses GH-12 push-to-talk microphone
® Operates with new Heathkit HP-13 (DC) or HP-23 (AC) power supplies; also
Heathkit HP-10 (DC) or HP-20 (AC) supplies HW-12, 80 meters, available June,
no money dn., $11 mo. $119.95. HW-22, 40 meters, available July. HW-32, 20

meters, available August.

SPECIFICATIONS —RF Input: 200 watls PEF, Tube Complement: Fourteen tube heterodyne circuit;
(3) GEAB mic, amp,, VOX relay amp,, IF amp., RF amp., Rcvr. mixer: (5) 6AUG's, VFO, VOX amp., IF amps.,
Amitr. mixer; (1) 6BEG, VFO isolator (HW-12), Het. osc and mixer (HW-22 & HW-32): (1) 12BY7, Driver: (1)
12A0U7, Xtal osc., product det.: (1) 6EBB, Audio amp. and output; (2) 6GES R.F. outpul. Sideband Gener-
eration: Crystai lattice bandpass liller method. Stability: 100 cps overall after warm-up. Carrier & Un-
wanted Sideband Suppression: 45 db. Frequency Coverage: HW-.12, 3.8—4.0mc; HW.-22, 7.2—7.3 mc;:
HW.32, 14.2—14.35 mc. Receiver Sensitivity: 1 uv for 15 db 5+ N/N ratio, Receiver Selectivity: 2.7 kc
(@ & db, 6.0 kc (@ 50 db. Output: 50 ohm fixed (unbalanced). Operation: HW-12 & HW-22, LSB; HW.-32
USE. Audio output: 1 watt (@ 8 ohms. Mike Input: Hi-Z. Panel Controls: Frequency, linal tune. func-
tion (OFF-PTT-VOX-TUNE), RF gain, AF gain, (pull for crysial calibrator), VOX gain. meter. Front panel
screwdriver adjust for S-meter and VOX delay. Rear Panel Controls: Mike aain, tune level, final bias.
Power requirements: 800 VDC (@ 250 MA peak, 250 VDC (@ 100 MA, —125 VDC (@ 5 MA, 12 VAC or VDC
(1 3.75 amperes, Cabinet Dimensions: 6" H x 12°'W x 10" D,

...80, 40 or 20 METERS

FOR FREE 1963
CATALOG—See the Please send me FREE 1963 Heathkit Catalog
complete line of quality
Heathkit equipment
available at money-
saving prices! Over 250 A Adiaas
different products to =
choose from! Send for City Zone State
your free copy today!

SEND

JUNE 1963

POWER SUPPLIES FOR ABOVE: Specially designed for SSB operation with
emphasis on maximum dynamic regulation . . . may be used with most other popu-
lar SSB transceivers. Dependable solid-state circuitry is used throughout with
long-life silicon rectifiers in both units and rugged power transistors in the HP-13
“mobile’ supply. Both units provide output at; (HV) 800 VDC (@ up to 300 ma, SSB
duty cycle; (LV) 325 or 240 VDC (@@ 150 ma (selected by transformer tap), contin-
uous duty to 175 ma; (Bias) —130 VDC and adjustable —40 to —80 VDC. The HP-23
AC supply also furnishes filament voltages of 12.6 VAC (@ 5 amps or 6.3 VAC @
10 amps. Extensive filtering assures low AC ripple content for smooth DC output.
Input voltage requirements are 12-14 VDC for HP-13 DC “mobile' supply and 120

VAC, 50-60 cycle for HP-23 AC supply.
Kit HP-13. DC ""Mobile Supply"', available August, Price To Be Announced

Kit HP-23, AC Power Supply, available June, $5mo....................$39.95
.
HEATHKIT ——— e e

HEATH COMPANY
a subsidiary of Daystrom Benton Harbor 11,Michigan

Name

Prices and specifications subject to change without notice.
Dealer and export prices slightly higher,
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Photography by Morgan §. Gassman, ]Jr.

Fcdysiasm
for fun & profit

Roy Pafenberg W4WKM

316 Stratford Avenue
Fairfax, Virginia

Since publication of “The Fine Art of Sur-
plus Utilization™ in the November, 1961 73,
the writer has been on the lookout for equip-
ment which would effectively demonstrate
some of the concepts developed in the article.

The RT-45/ARQ-1 Receiver-Transmitter is
an airborne countermeasures equipment which
covers the frequency range of 14 to 50 mec.
The receiver portion of the equipment is a
TRF type with a unique tuning arrangement
for covering the frequency range in one band.
The transmitter output is an 807 stage which
is modulated by a 931A photo-multiplier tube
used as a noise generator, The unit has a self-
contained 400 cycle power supply. This equip-
ment has been on the surplus market for quite
some time and is currently available.

While the RT-45 equipment may have po-
tential use as an amateur band receiver-trans-
mitter, very extensive modification and a suit-
able power supply would be required. How-
ever, inspection of the unit reveals many
electronic and mechanical components which
would be of great value in amateur construc-
tion projects. Just about every category of com-
ponent discussed in the original article is con-
tained in the RT-45. Refer to the photographs
as we run down the list.

The turns counting dial, shown in the cen-
ter of the front panel view, has a salvaged
value approaching the surplus cost of the com-
plete unit. The dial was removed, disassembled
and given a coat of flat black spray lacquer. The
two other photographs show the refurbished
dial mounted on a small sub-panel. This dial
is ideally suited for use with rotarv inductors
and vacuum-variable capacitors.

The various gear drives, some of which are
shown in the under-chassis view, separate
readily and can provide an easy and economi-
cal answer to some of those difficult trans-
mitter layout and construction problems. These
gear drives are shown arranged in approxi-
mate mechanical relationship in the photograph
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of disassembled components. Also shown in
this photograph are the various insulated cou-
plings and both solid and flexible shafting used
in the equipment.

Those small units shown toward the rear of
the photograph of disassembled components
are an education in themselves. Each of the
five units shown has a spirally slotted drum
ganged to the shaft of a variable capacitor.
A slug tuned inductor is mounted inside each
of the assemblies and a projection of the slug
drive engages the slotted drum. The net result
is a tuned circuit that covers the range of 14
to 50 mc in 180° shaft rotation and which, at
the same time, maintains optimum LC ratio
over the complete range. Each unit also con-
tains the tube socket and the balance of the
components required to provide a complete
rf stage.

The RT-45 contains a variety of remarkably
“clean” aluminum shield cans, plates and boxes
that are directly usable in amateur construc-
tion projects. Other usable mechanical parts
shown in the photograph of salvaged parts is
a super-deluxe 807 shield, panel handles and
brass tubing used as shielding in the equip-
ment. Not shown is the sizeable collection of
quality hardware that resulted from the strip-
ping operation.

The 931A photo-multiplier tube is a natural
for the ham TV man. This tube comes com-
plete with socket and a special die-cast en-
closure which is shown to the left of the meter
in the photograph of components.

So far, we have discussed only special com-
ponents. As the photographs show, the RT-45
contains the usual assortment of usable, con-
ventional components. The 0-200 ma meter is
a valuable item and the tube line-up, while not
spectacular, will serve to augment your stock
of old faithful types. The equipment, in addi-
tion to the 931A, uses a complement of 6ACT's
and one each 807, 2X2A, 5R4 and 6AG7. Only
a representative sampling of the smaller parts
is shown in the photograph. By using care in
disassembly, the usual collection of resistors,
capacitors, terminal boards, rf chokes and other

parts may be salvaged.
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While the RT-45 is a bit different from the
usual run of surplus equipment, the salvage
operation is routine. Use care to avoid damage
to parts, devote a little extra effort to dressing
up the really valuable items and give your
imagination free rein on possible uses for the
often unique components you salvage. Discard
those items you can see no possible use for and
really clean up those you plan to retain. Then,
most important of all segregate and store your
salvaged parts as if they were worth their

weight in gold. After all, some of them are!
. . . WAWKM

| etters

Dear Wayne:

Since it looks like you are getting hard up for letters
to print in 73, I thought I would take a few minutes from
my busy schedule and dash off one to you. What makes
me think you are hard pressed for letters? Easy — when
you print the same one twice and in issues almost a year

apart, you must want more letters,' _
I'm referring to the letter from Jim Whitfield, K6BHN

that I first read in the May '62 issue of 73 — aﬂd I
might say a fine letter it was — but my eyebrows falsr.d
a bit when I read it again, verbatim, in the April '63
issue. Could it be that vou run Jim’'s letter once each
year as an anniversary type thing; or is it possible sim:f
this is April that you have pulled a little gno::_li: on us?

Whatever the reason may be, feel free to print this as
many times as you like. In fact, after each rerun ol
K6BHN'’s letter, you could follow with this in the next

1Ssue.
Horace Paul W4LCO

Dear Wayne:

Since it looks like you are getting hard up for letters
to print in 73, I thought I would take a few minutes from
my busy schedule and dash off one to you. What makes
me think you are hard pressed for letters? Easy — when
vou print the same one twice and in issues almost a year

apart, you must want more letters. y !

I'm referring to the letter from Jim Whitfield, K6BHN\
that I first read in the May ’'62 issue of 73 — Eﬂd |
might say a fine letter it was — but my eyebrows TEIEEiI
2 bit when I read it again, verbatim, in the April °63
issue. Could it be that you run Jim's letter once each
year as an anniversary type thing; or is it ]}nﬁﬂllhle since
this is April that you have pulled a little gnm:lu: on us’?

Whatever the reason may be, feel free to print this as
many times as you like. In fact, after each rerun of
K6BHN’s letter, vou could follow with this in the next

issne,

Horace Paul W4LCO

Dear Wayne:

Recieved today my CHC certificate, and I hate it.

True to the high principles of the Club, immediately
on receipt I crumpled the certificate and tossed in into a
dusty corner of my closet, where I can hate it at a saie
distance.

It is a dreary, badly-printed, clumsily-worded, illegibly-
signed, mis-numbered, wrongly-dated, smeared and for-
tunately almost unreadable document.

Every amateur should have one.

Ad astra per CHC,
Charles Leedham

CHC #999,999
WAZTDH
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A Beginner's Receiver

The BC-453

Dick Gridley K6JHJ
Edison Powerhouse #8
Auberry, California

If one piece of surplus equipment could be
singled out as the most written about, most
modified, and still one of the best buys on the
market, it would have to be the BC-453 naviga-
tion receiver, or the so-called Q-fiver. The fol-
lowing article is meant to be one more to the
credit of this little gem.

The construction of this unit came into be-
ing because of the question asked by each new
crop of Novices. “Where do I get a receiver
that will perform like the $300 one for $30?”
No claim is made that this unit will do all that
a super-duper inhaler will, but it will give a
surprising account of itself on the band it is
used.

The heart is, of course, the BC-453. When
finished, it will be a tunable if of .19 to .55 mc
having a band pass of approximately 3 ke at
the 6db points and uses a simple but very
effective product detector. Best of all, with a
little shopping, the total cost with one con-

Completed unit
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verter should not exceed $30. Several adver-
tisers in this magazine have the BC-453’s for
under $15. It is advisable to get a schematic
at the same time, most suppliers have them for
$1.00.

As you strip the unit, save all the parts. Some
of them will be used later. Remove the top
and bottom covers and remove the tubes. Re-
move the if transformers, marking them so vou
can return them to their original location. On
the bottom side—remove all the condensers,
chokes, and the output transtormer. Remove
the two screws holding the ant., f and osc
coil assembly and lift it out. Remove the bfo
coil, marking the terminals GRID, PLATE,
and B-PLUS. The wiring of the rf stage and
the osc stage will be left alone so do not dis-
turb these wires. Remove the plugs in the
front and rear of the unit (J1 and J3) and
their associated wiring. The one wire that will
be saved is the sensitivity line running to the
front. Remove the rest. Remove R22 and R23.
These are the two 10 watt resistors standing
vertically in the rear portion of the receiver.
Do not remove the mounts as they will be
used later. Take out the dynamotor plug and
mounts. Remove the tube sockets for the first
if, bfo, det., and the audio output tubes. Re-
move the associated wiring and resistors. Com-
pletely remove the resistor board next to the
audio stage. Remove the grid biasing, (100K
& 150K) and the 200 ohm resistor from the
resistor board next to the 12KS8. Looking at
Fig. 1, the three resistor boards left are re-
ferred to as RB1, RB2, and RB3. RB1 should
have the original four resistors: a 200 ohm, a
620 ohm, a 360K ohm, and a 200 ohm. RB2
should have only one resistor of 620 ohm. the
12K8 cathode resistor. RB3 has two resistors
left: a 510 ohm and a 200 ohm. This com-
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GPT-200K

This is a complete general purpose (AN/FRT-sz)

transmitter providing SSB, ISB, AM,
compatible AM, CW, FSK and FAX modes
of operation. Accuracy and resetability is 1 part in 10°
per day with tuning in 100 cps steps from 2-28 mcs.
Conservative ratings provide reserve power for
maintaining peak power under conditions of complex
waveform transmission, such as 64 tone voice fre-
quency modulation, while adhering to signal to dis-
tortion ratio of at least 35 db. The final amplifier in
the GPT-200K is air cooled. This transmitter is capa-
ble of 20 kc bandpass at the 3 db points.
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For complete detailed specifications,
request TB 1014A.

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK

and Subjssdiaries
OTTAWA, CANADA + ALEXANDRIA, VIRGINIA + GARLAND, TEXAS =+ LA MESA, CALIFORNIA

SAN LUIS OBISPO, CALIFORNIA + LUZERN, SWITZERLAND « POMPANO BEACH, FLORIDA




Stripped Chassis

pletes the stripping on the bottom. Next, re-
move the cover protecting the three gang tun-
ing capacitor. Above the antenna section you
will see an 11 mmfd capacitor connected be-
tween the antenna section and the antenna
post—clip it out, leaving the leads as long as
possible. Remove the antenna post. When
stripping the bottom side you pulled a 120
mmifd capacitor from pin 8 of the rf tube and
one section of the 3x.05 capacitor that was
above it. This 120 mmfd capacitor can now be
installed in the top section. Mount it between
terminals 5 & 6 of the rf coil (Fig. 1) on top
of the chassis, it will fit nicely against the
bracket that holds the protective cover. Be
sure that the tuning capacitor will clear. It is
best to run it through the range to be sure.
Finally—drill out the dynamotor bumpers. This
should leave a flat surface on the rear deck.
Remove the neon lamp across the antenna
trimmer condenser C2. This completes the
stripping.

The next step is one of pride only, but the

FRONT

FIGURE |

Bottom view of chassis.

author feels it is well worth the effort. That is,
to polish up the if cans and chassis. S.0.S.
works fine. For the if cans, remove the covers.
Once again be sure that the transformers are
marked on the bottom before removing the
covers. The BFO coil cover has to be removed
anyway, so polish it up too. If your BC453
has an aluminum chassis it also should be
worked over, keeping the water out of the
tuning asqembl}f If the unit is black crackle,
detergent suds do a nice job with a stiff brush.
Clean up the three sockets, the four 3x.05

capacitors, the resistor board and the output
transformer.

Reassembly

First cut an aluminum plate to fit the hole
on the front where J1 was removed. Cut this
plate just large enough to cover the hole—
two 6-32’s hold it in place. Cut an aluminum
plate to cover the rear deck and put a 6-32 in
each corner. The first step in wiring is to
parallel the filaments of the three tubes that
are lett. Check the four 3x.05 capacitors. This
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can be done using a high resistance scale on |

a VOM. These condensers are 15 to 20 vears

old—some of them leak, and leaking con-

densers we don’t need. Taking two of these
units that are OK, mount them on their orig-
inal mounting spots—one over the rf tube
socket, and the other over the second if am-
plifier socket. Connect these six sections of the

two condensers as shown on Fig. 2. The “C” |
numbers correspond to the original schematic.

The front condenser is used for C6A, C6C, and
17C. The second one is used for C16A, C20A,
and C20C. The cathode bypass on the 12K8,
C7B, was replaced with a tubular .05 at 400v.
This was done only to save space. You can

mount one of the 3x.05 capacitors that is left |
and use one section, but it is a lot better for |
working around, etc., to use a tubular. Also,

for the sharp boys—CI16A was originally a .22.
However, to save space, one section of the
rear 3x.05 capacitor was used and it proves to
be adequate bypassing. Mount the rf gain con-
trol potentiometer, audio gain potentiometer,
and the phone jack on the front panel. Hook
up the rf control as shown in Fig. 2. Next,
hook up the if transformer wiring as shown in
Fig. 1 & 2. No attempt was made to make a
complete drawing in Fig. 1, the wires to the

osc. coil and the 12K8 are only for reference. |

The B-plus lead that ties to lug 5 of the second
if transformer will have to be removed and
made solid between RB2 and RB3. Referring
to Fig. 1—make up the gimmic between the
first and second if transformers. A wire is run
from pin 2 of the first if transformer to one of
the unused terminals of RB2, and from pin 6
of the second if transformer to the terminal
opposite. Be sure that the original ground wire
is removed from RB2. Insert about a one inch
piece of plastic coated solid wire in each of
these terminals and solder. Twist the two wires
together and cut them off so that a two-turn
twist is left. Paint the gimmic with clear dope
or fingernail polish to help hold it in case of
jarring or hitting it while finishing the project.
Install the three octal sockets with the keys
as shown in Fig. 1. Mount a lug near C2, the
trimmer capacitor, and connect the 11 mmid
capacitor (that was removed from the antenna
post) between the stator of C2 and this lug.
Directly to the rear of and in alignment with
the third if transformer, drill and punch a
socket hole in the old dynamotor mount for the
12BE6. Mount the socket with the key as
shown in Fig. 1. The unit should now cor-
respond electrically with Fig. 2. This is a good

place to stop and double check all that has

been done.

JUNE 1963
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PREPAID
SHIPMENT
on all Antennas and Towers
in Western USA, — From

in Northern

| Largest Stock

alifornia.

HY-TOWER JUNIOR MODEL 18JR $79.95
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Completed unit-top

The rest should be easy—from the schematic
Fig. 2, and the photos. A couple notes first
before installing the bfo coil. With the cover
off, open the plates on the trimmer inside the
coil to the % meshed position. Put the cover
back on and mark this position on the cover.
Second, there are two types of output trans-
formers (T1). The one with the 600 ohm wind-
ing has the terminals marked as shown in Fig. 2.
The one without the 600 ohm tap does not
have a terminal #6. If you don’t intend to use
phones, a standard output transtormer can be
used in place of T1. The condenser used for
filtering is not critical, however, do not use
less than 10 mfd. I had a 3x10 mfd at 450v
octal mount condenser in the junk box—that
is the reason the 12A6 cathode capacitor is
450v. 25v will do nicely here. Another de-
cision that will have to be made is whether to
go 6 or 12v filament. For 12v filament, you
have to buy two tubes, a 12SL7GT and a
12BE6. To go 6v filament, you will have to
buy 5 tubes. The additional cost is about $5.
There are direct replacement 6v types ftor all
but the 12A6. A 6V6GT does a nice job here.

For a tuning knob—most radio suppliers have
a universal 4 inch plastic knob that is used on
TV tone controls, etc. Most of them have a
long shatt and can be cut down to fit. The
resistance terminal board that was removed
and cleaned is returned to its original location
and used for the audio stages—one side for
the audio and the other for B-plus. The audio
wiring on the 12A6 is done before the bfo coil
is returned, otherwise it will take long, skinny
fingers. How the rear chassis apron is arranged
is not critical. The way that I have been doing
them is to mount an octal socket in the hole
left by J3. Then on the side opposite the bfo
coil and output transformer, drill a %4 hole in
the apron as close to the top corner as possible
for the antenna lead. Mount an RCA phono
jack also close to the same side but about
center between top and bottom. Then, close to
the octal socket, drill a hole for a rubber grom-
met. A short piece (about 15 inches) of RG-58
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A/U is connected to the 11 mmfd capacitor
attached to C2 and brought out through the
%4 hole—This is the converter input. The 4 ohm
winding from the A8101 line to voice coil
transtormer is connected to the RCA phono
jack for the speaker. A three-wire power cable
is run through the grommet and connected to
any three lugs on the octal socket. Be sure and
ground the ground lead to the chassis. This
octal plug is now a power plug for the con-
verters, and the inside lugs are the common
tie points for the BC-453. Return the cover of
the tuning assembly, the if transformers, and
install the tubes. Remove the top covers on
the if transtormers by unscrewing them, and
pull the coupling rods all the way out for mini-
mum coupling. Return the covers. This com-
pletes the assembly and you are now ready
for alignment. But first it is best to double
check everything you have done before apply-
ing power.
Power

The converted unit draws 60 ma B-plus at
250 vde and 12.6v at .1 amp . . . Two ways to
come by this is shown in Fig. 3. This is where

FIGURE 3
5 6AXS5

ot 10 0t
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T1 500 to 550 volts ac center tapped 80 ma
L1 6 hy 80 ma filter choke

Note: No bleeder is used as R22 and R23
present a load of 14K ohms at all times.
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From 6 to 160

HAMMARLUND’S SSB STANDOUT
the Incomparable HQ-170A

Here is an SSB receiver that combines basic operating excellence with
all of the extra features you want to make it a versatile, “fun-to-work-
with” unit. Full coverage from 6 to 160 Meters plus excellent electrical
and mechanical stability are a good start, but Hammarlund has gone
all the way to make the HQ-170A truly incomparable.

Expanded vernier tuning with constant tuning ratio regardless of
frequency range plus mu]tlpl-’: selectable 1F h..mdu idths (no E\tm filters
to buy). Inclusion of 2 meter calibration, an accessory outlet and system
socket, and a flip-open top add up to 111;11\(3 the IIQ -170A FIRST IN
ITS CLASS!

And there is more. Many of the minor irritations encountered in other
receivers have been eliminated. For example, with the Hammarlund
HQ-170A there is no 80 meter signal from strong local stations when tun-
ing through the other Amateur bands.

Send for complete technical litera-
ture, or better yet, stop in at your
local Hammarlund distributor for an
on-site demonstration of this truly
outstanding Amateur only

receliver. A $3 7 90"

Amateur Net
(includes 24 hour clock-timer)

HAMMARLUND Manufacturing Company

Emiianed 19D A Giannini Scientific Company » 53 West 23rd Street, New York 10, N. Y.

AMATEUR RADIO EQUIPMENT « COMMERCIAL COMMUNICATIONS EQUIPMENT
VARIABLE AIR CAPACITORS ... AND...THE OUTERCOM 2-WAY RADIO



Completed unit-bottom

yvou must shop around to save money. There
are many good power transformers and chokes
available on the surplus market. If you buy
new components for a power supply, the price
will be costly. The voltage is not critical, any-
thing between 225 vde and 275 vde will do.
With a single converter, the total load is 75
ma—so a total load of 80 ma is all that is
required.

Check-out and Alignment
Connect a speaker or phones to the unit and

apply power. Turn the rf gain wide open and
advance the audio gain until you hear noise.
The ambient noise level of this unit is quite
low but you will hear a definite gain if you
connect an antenna to the coax that will con-
nect to the converter. The ultimate alignment
is done with a scope and a low frequency
sweep generator, using the bfo frequency as
a marker for the center of the band pass. The
sweep and the marker frequency being intro-
duced at pin 5 of the 12K8 with pin 8
grounded, and an rf probe feeding your scope
from pin 7 of the 12BE6. Using this method.
a band pass of 3 kc at the 6db points can be
achieved.

Knowing most shacks do not have a low
frequency sweep generator and some don’t
have a scope, two other methods are offered—
either will perform satisfactorily. If a VIVM
is available, remove the 5 mmfd capacitor from
pin 1 of the 12BE6. Ground pin 8 on the
12K8 mixer tube. Connect a piece of wire to
the 5 mmfd capacitor and connect the other

CONVERTERS
FIGURE 4
12AU7
B+
FILAMENTS
12ZAUT 12AUT
4 5 4 5
2V 6V
MODIFIED W2AEF CONVERTER-ETTS
- &. YO BC-453 FILAMENTS
‘ E8HE &eus
a 3 s a
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| — &V w—
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| 3

L1 4 T wound on ground end of L2
L2-L3 Coils wound to frequency on V4" x

38

2" form with #30 enameled wire

Crystal: 80M-3.5mc¢, 40M-6.8mc
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end to pin 5 of the 12K8. Apply power and
with an rt probe on pin 7 of the 12BE6, peak
the if transformers for maximum voltage. Re-
move the ground on pin 8 of the 12K8 and
the wire to pin 5. Reconnect the 5 mmfd to
pin 1 of the 12BE6. Move the bfo trimmer %
turn in either direction.

If a VIVM is not available, a satisfactory
way is to apply power and connect an antenna
wire to the RG-58 A/U converter input. Turn
the at and rf gain until you can hear static
noise. Check to make sure this is coming in
the antenna by taking off the antenna wire
and the noise should drop off. Hook the wire
up again and peak the if trimmers for maxi-
mum noise. Next, move the bfo trimmer ca-
pacitor about % of a turn in either direction.
This completes the conversion.

The Converter

Any pet converter will work fine with this
rig—some fellows have used single tube con-
verters with good success. The one 1 recom-
mend is the old standby W2AEF Converter-
ettes. Two suggestions are offered in Fig. 4,
but any converter with the if frequency of the
BC453 will do. Both are built on 4”"x2%"x1%"
chassis (Bud Minibox).

Conclusion

Once completed, the unit is a nice piece of |

equipment well worth having. It makes a
dandy stand-by receiver and if you purchase
a receiver that is quite broad, this unit can

be used as an outboard if to sharpen it up. |

[f you want to demodulate SSB, all you have to
do is line up on a SSB station and trim the
BFO coil to the correct side of the band pass
tor good sounding signals.

A lot of equipment for a minimum invest-
ment. I hope you enjoy yours as I do mine.

.. . K6JH]

Sign in the shack of K7GPZ:
Yerboten Notischer

ACHTUNG! Alles lookenspeakers in das ham-
schacken: Das radiomachinen is nicht fur

gefinkerpoken. Und mitten graben. Ist easy |

schnappen der springenwerk, blowenfusen
und poppenkorken mitt spittszensparken. Ist
nicht fur gewerken by das dummkopfen. Ich
have license from der Sammy Unkle. Run-
ning das radiomachinen by dummbkopfen
mittout license makkin hoosegow geput or
marks gepayen. Das rubbernakken sightseer
keepen hands in das pockets. Relaxen,—to
das goofy sprechen gelisten, un das bounc-
ing meterish pointer gewatchen.
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“Your Pricndly Supplier”

OFFERS

THE LARGEST INVENTORY

of USED EQUIPMENT in the

NORTHEAST. SEE SAMPLES BELOW.

Collins 32V1 $£189.95
Callins 32V2 249.00
Collins 310B-1 119.95
Gonset Communicator 295.00
Gonset GSB-101 259.00
Gonset 500-W R.F. Power Amplifier 164.00
Hallicrafters S-53A 49.95
Hallicrafters SX-71 135.95
Hallicrafters SX-96 154.95
Hallicrafters SX-100 199.00
Hallicrafters SX-101 Mk 1A 239.00
Hammarlund PRO-310 354.00
Johnson Courier 174.95
Johnson Invader 499.00
Johnson Pacemaker 255.00
RME-6900 277.95
““JUNE SPECIAL™

Hammarlund HQ-110C $189.95
WRITE FOR LATEST COMPLETE LIST

Evans RADIO

FONE
P.0. BOX 312 , FONE _  CONCORD, N. H.

IV 2 Meters

 Quality
Service
Guaranteed!

experienced

Ham service at its finest by
technicians using Hewlett-Packard laboratory

test instruments.

AUTHORIZED Service Agency for

COLLINS HAMMARLUND POLYTRONICS
GONSET HEATH WRL
HALLICRAFTERS JOHNSON l

Prompt, personalized service on ALL makes of
ham equipment.

ELECTRONIC SERVICENTER

OF NEW YORK l

65-37 Queens Blvd., Woodside, 77, N. Y.
llinois 7-7733
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Power Tuning

With the very low tuning rates of many
modern receivers, the labor of tuning from one
end of the dial to the other is considerable. If,
as is often done, a subsidiary planetary drive
is added, the operator may come down with
“nailer's wrist” as a result of tuning across the
band too many times in succession. What is
needed here is a simple motor drive to save
wear and tear on the operator’s wrist.

Only a few modern receivers are so designed
that a Zenith remote tuning mechanism can be
added, and fewer yet can accommodate the
power tuning mechanisms furnished as inte-
gral parts of some military receivers, such as
the R-44/ARR-5 and the R-54/APR-4. Con-
struction, “from scratch” of a motor tuning
drive seems beyond the facilities available to
most operators.

Motor drive

mounted on bottom

R
plate of receiver.

40

Ronald lves

2075 Harvard Street
Palo Alto, California

Fig. 2: Drive wheel and motor mounting.
Note window in bed plate so that drive
wheel can contact tuning flywheel of re-
ceiver,

Happily, most modern receivers are pro-
vided with flywheel tuning, and the rim of
the flywheel, in many instances, is very close
to the bottom of the chassis. In consequence,
a friction drive can be coupled from below
without requiring major surgery on the re-
ceiver. Some experimentation shows that a
combination drive and clutch can be con-
structed successfully from standard com-
ponents, without requiring anyv critical machin-
ing, close fitting, or “persnickety” alignments.
View of such a drive, mounted on the bottom
of a receiver, is shown in Fig. 1. Requisite
parts are a motor, a relay actuator, and a hat-
ful of small inexpensive parts.

In this power drive, the motor is mounted
on gimbals, and is equipped with a rubber-
tired drive wheel (a 2" o.d. Webcor idler
wheel) on one end, and an electromagnetic
tilting mechanism (Leach tvpe 957-V im-
pulse relay magnet) on the other. When the
electromagnet is not energized, the drive wheel
(Fig. 2) is held away from the receiver tun-
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ONE FOR ALL.!

and all from ONE!

the TOPAZ UNIVERTER 300 XL—ONE rugged,
supply to power any popular transceiver.

the TOPAZ UNIVERTER 300 XL—A Lifetime Investment—
Built for rough weather, rough usage, and years after years
of trouble-free service.

the TOPAZ UNIVERTER 300 XL features:
300 conservative watts @ 800, 700, or 600 Volts Hi B
275 Volts Low B
-50 to -90 Volts Potentiometer-adjusted Bias
Input 11 to 15 Velts DC
Weight 8 Ibs.

Dust-proof, dirt-proof, kick-proof, spray-proof deep-drawn
steel housing. |deal for wnder-hood mounting—But at-
tractive for vi':ihl_emnunﬁng—QUlET enough to mount
by your ear.

Uses rugged new

reliable

transistors. Ratings conservative. |

Impossible to damage by short circuit. All cables
included: 8-ft.
transceiver,

red cable to battery, 5-ft. cable to

18" cable for ground.

T ° P A z The TOPAZ UNIVERTER 300 XL $119 95

] N C O ¥ P
see vomur dealer or write today!

3802 HOUSTON ST., SAN DIEGO 10, CALIF. « CYPRESS 7-4815

ing flywheel by a spring. When the electro-
magnet is energized, the whole motor assembly
tilts forward, contacting the tuning fHywheel,
and driving the receiver tuning mechanism. |

Practical consideration of desired tuning rate, |
power needed, and type of motor control de-
sired led to the choice of a 360 RPM capacitor
start and run motor, with a torque of 2.6 inch-
ounces (Bodine type KYC 26). This was
equipped with two C-shaped side plates, in the
centers of which the gimbal pivots were mount-
ed. These, in turn, were supported by a cage,
made from aluminum angle and threaded
spacers. This assemblage was fastened to the
bed plate with rubber shock mounts, which
give the system the requisite degree of “slop,”
so that precision machining is not needed in 6 METERS
its construction. Details of construction are | TUNABLE LOW-PASS MAVERICK

Reyco Multiband Antenna Coils

Traps for dipoles . . . high strength . . . moisture
proof guaranteed to handle a full KW.

Model KW-40 coils will, with a 108 foot antennag,
provide operation on 10-15-20-40-80. $12.50 set,

For information on other models write:

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,
Rochester 19, New Yerk

‘ . The only low-pass filter designed expressly for 6 meters.
shown in Fig. 3. With 9 iidivi?ually Ehieldedg:e:tiﬂni and 5 stages tun-
able forming a composit filter of unequaled performance.
1 DB loss. Handles 400 watts PI. 35 DB rejection. Size
5" by 2" by 3" AMATEUR NET $16.95

MAVERICK Il WITH POWER MONITOR
Same as above but with 6 meter power indicator cali-
brated in watts output. Indicator Size 4" by 4" by 44",
Slant Face. Reads 0-50. 0-400 watts.

AMATEUR NET 334.95

2 METERS

BAND-PASS MODEL BP-144

A narrow band-pass filter with 6 mc pass band and 146
mc center frequency. 1 DB insertion loss. 35 DB atten-
uation of harmonics. Handles up to 185 watts Pl.

Size 4" by 24" by 2'4". AMATEUR NET J11.85

The electromagnetic actuator, with its in-
tegral bell crank, is mounted on the bed plate

Flg. 3: Cumplated motor tumng drive, de-
mounted from receiver.

JUNE 1963

AV N g

Write for complete brochures, See your local dealer,
Manufacturers of the finest UHF TV Converter

DEPOT SQUARE &
DIVISION STREET
SOMERVILLE, N.]J.
TEL: 722-6311
AREA CODE 201

INSTRUMENTS, INC
-
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HOV 60cy|

FIG. 4

Fig. 4: Power tuning control circuit.

CAPACITOR
SUPPLIED

MOTOR WITH MOTOR
25V.

2 MFD.
2A 2000 MFD. 50V.

behind the motor, and coupled to it with a
pivoted push rod. This attaches to the motor
by means of a bridle, held in place by two of
the motor case screws. Adjustment for smooth
operation is greatly facilitated if the push rod
is slotted, so that the degree of engagement
of the drive wheel with the tuning flywheel
can be adjusted, and system wear compensated
for from time to time.

With this adjustment, plus the systemic
“slop” provided by the rubber shock mounts,
smooth operation can be attained without the
need for close machining of the parts. So long
as the general principle of operation is fol-
lowed, exact construction can be modified con-
siderably to suit the materials and components
available. '

Electrical control of this power tuning drive
can be as simple, or as complex, as the user
desires. For ordinary tuning, push-button con-
trols seem optimum, with one button for clock-
wise rotation of the tuning drive wheel, and a
second for counter-clockwise rotation. One of
many circuits which perform this control func-
tion is shown in Fig. 4. Here, a two-circuit push
button energizes the motor for one direction
of rotation, and also actuates the magnet cir-
cuit, which couples the drive mechanically to
the receiver tuning mechanism. The intercon-

Fig. 5: Limit switch mechanism.
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nections of the push button arms are inten-
tional, and prevent trouble in the event that
someone pushes both buttons at once. If that
is done, nothing happens!

The purpose of the limit switches shown in
Fig. 4 is to prevent damage to the tuning
machanism when the end of a tuning range
is reached. These, as here applied, are a system
of cams and microswitches (V-3 switches with
JV-20 actuators), coupled to the tuning shaft,
and wired to cut off each direction of rotation
at the end of its range. Such a limit switch
mechanism is shown in Fig. 5. There are two
cams and two switches in this figure. Electrical
connections are made by means of the Jones
plug at the right center of this figure. Cams are
made from defunct brass gears, with the slots
hand-filed to desired dimensions.

Service life of this tuning mechanism is
problematical, as it outlasted the receiver for
which it was built (8 years). With new rubber
shock mounts, and a new tire on the drive
wheel, it could well last another decade of
service. Maintenance needs during this time
included only the replacement of a selenium
bridge rectifier in the magnet circuit. Modern
silicon rectifiers in the same current range are
apparently immortal, so that this trouble should
not recur.

.« « IVves

An Inexpensive
Beam Rotor

Bill Hurni KI1SDR
175 Raymond St.
Darien, Conn.

Have you got a tower, a beam, and no cash
to buy a rotator? That happened to be my
situation until about two months ago. At that
point I'd had it. I decided there must be some
way to construct an inexpensive vet practical
antenna rotator. A little shopping, a little work
and the expenditure of about fifteen dollars
produced the result.

The rotator is constructed around the top
hat of an E-Z Way tower. The assembly is so
simple that it can be adapted to any tower.
[t has positive braking and 320 inch pounds of
torque at about %¥ RPM.

The parts in this rotator weigh five pounds.
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“— with a
MATERIAL DIFFERENCE!”

They are itemized below along with the prices

for those skeptical about the fifteen dollars.
Worm gear (Astrup) $5.00
Surplus motor Cat# 441-1008 24vdc $5.95

Rotor cable $1.65
Machine work $1.30
Transformer $1.00

$14.90

A picture is worth a thousand words so be-
fore proceeding study the one included.

The worm gear was obtained from a local
awning shop. These worm gears are normally
used in the crank operated mechanism for
raising and lowering the large awnings on
store fronts. They are easy to come by.

The motor is a surplus 24vde job cat# 441-
1008 purchased from Fair Radio Sales in
Lima, Ohio. It includes an integral right angle
drive, gear reduction unit. This particular
motor seems to be designed for out door use
since it is completely sealed.

Only a few notes on construction are neces-

| 4+ MOTOR
® 2
24 VDC I
. e
| <
FRONT

KEY -WAY
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ANTENNAS

“BEAMED-POWER” ANTENNAS

and ANTENNA SYSTEMS

The Choice of the Discriminating
Communication Engineer. .. the
Man who Never Settles for Any-
thing Less than THE-VERY-BEST!

You too — can enjoy World renowned Telrex
performance and value!

Send for PL77 condensed data and pricing cata-
log, Describing the World’s most popular anten-
nas from $6.95 to $999.00. Expanded data sheets
—Your favorite band, also available.

Communication and TV Antennas

I re x LABORATORIES

ASBURY PARK 40, NEW JERSEY. US.A

sary. The rotator is assembled directly into
the tower. When building the rotator into the
tower it is of the utmost importance that all of
the joints are free and that there is no binding.
This is a question of alignment, for example,
between the worm gear and the antenna mast
or the worm gear and the motor.

This alignment is easily accomplished. The
worm gear is mounted on a suitable piece of
aluminum plate a little longer that the width



of one side of the tower. This assembly is tem-
porarily clamped into its approximate position
on the tower with “C” clamps.

Fine adjustment of the connection between
the worm gear shaft and the antenna mast is
then made by juggling the aluminum mount-
ing plate around until the two shafts are
aligned and turn freely. The “C” clamps are
then tightened to hold the mounting plate
firmly in place. It is then a simple matter to
drill the mounting holes through the aluminum
and the tower.

If the same procedure is followed with the
motor, no difficulty should be encountered in
alignment of the rotator.

The diagram of the key-way needed to con-
nect the motor to the worm gear is self ex-
planatory. The key-way, which is cut into the

worm gear shatt, can be done at a machine
shop for a nominal fee.

The power supply for the motor is a simple
full wave 24 vde unit. The motor draws ap-
proximately .8 amps in operation. The diagram
shows the way in which the power supply is
wired to the motor. The positive lead is
switched to pin 4 for clockwise rotation and
to pin 1 for counter clockwise rotation.

At my QTH an indicator was not necessary
but a pair of surplus selsyns could be added
with no difficulty.

After you have assembled the rotator, pack
all the joints with heavy grease and put the

assembly on your tower. I am sure that you
will be as satisied with your rotator as I am

with mine. et SRR TR

The Lazy Man's CW Monitor

Al Singer WAZWFW

The circuit shown below is the simplest pos-
sible form of a CW tone I've run across. I'm
sorry 1 can't take credit for the design of this
circuit; I heard it being described over the air
on 20 fone, and the bug bit me to build it.

The resistance range of R1 should fall be-
tween 1000 and 5000 ohms. A fixed resistance
may, if so desired, be substituted.

Almost any transistor may be used, as the
whole circuit is powered by a penlite cell. The
diode assures the transistor’s safety, by pro-
tecting it from the current found across the
key jack.

The audio output transformer is just about
the most expensive part in the whole gadget.
It is used to match the 500 ohm output im-
pedance of the circuit to whatever you happen
to be driving. The audio output is sufficient to
drive a speaker. The unit has been used as a
code practice oscillator to instruct a rather
large group. No complaints were voiced as to
the volume.

One word about the diode, though. Make
sure it has a sufficient PIV and current rating
so that if placed across your key backwards
the diode’s backward conductance will not be

44

2NIOT

AUDIO
3.2 ouT
OHMS

+ *
-3
TO KEYED CIRCUIT 5 K

e

XFMR: LAFAYETTE
MNR. AR-119 OR
EQUIVALENT

great enough to put a si;gnal on the air.
People with homebrew keyers might want
to build this unit into the keyer for a sidetone
generator. I preferred to build it right into the
rig, so that can monitor myself when using
the old bug. I'm sure many of yéu can find a
use for this cheap little gimmick.
.. . WAZWFW

Parts Kit Available

The parts for this unit catalog at $4.62.
They are available as a package thru the
13 Parts Kits Program at only $4.25, com-

plete. See info on kits on page 123, Order
WAZWFW Kit.
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When maximum reliability and
performance are important...

Choose the NEW
MOBILE TOPPERS »

featuring. ..

B TOP LOADED DESIGN — Delivers superior performance* ll PRECISION |
ADJUSTMENT TO EXACT FREQUENCY — Easily made on telescoping tip
of Topper Capsule l NOISELESS QUICK-DISCONNECT —For changing
bands in seconds. . . convenient for low garaging (No tools required)  POWER
HANDLING OF 100 Watts AM; 300 Watts PEP B SLEEK, SLIM PROFILE —
Reduces wind resistance at high speeds for greater frequency stabilization |
B WEATHERABILITY — Loading coil is totally encapsulated in durable
Fiberglas Topper Capsule ll VERSATILITY —5 ft. Topper Capsules for 10,
15, 20, 40 and 75 meters...all equipped with male "Quick-Disconnect”

B RUGGED 36" POLISHED STEEL MAST —Fits any standard body or l

bumper mount...equipped with female “Quick-Disconnect”
TL-10 Topper Capsule for 10 Meters......... $ 5.95
TL-15 Topper Capsule for 15 Meters......... $ 6.95
POPULARLY PRICED T1..20 Topper Capsule for 20 Meters......... $ 795 |
TL-40 Topper Capsule for 40 Meters......... $ 9.95
TL-75 Topper Capsule for 75 Meters......... $11.95
Universal TM-36 Mast Section (Use with Topper Capsule ONLY)..... $ 7.95

“It is acknowledged that to attain maximum efficiency from installing a loading coil in an
antenna, the loading coil must be installed at or near the top of the antenna. By loading the
top of the antenna, the efficient current section of the antenna may then be left at natural
length. Top loading also raises the feed point impedance from which a superior transfer of
energy results, because of the small diameter of the loading coil, top loaded antennas cffer the
additional advantage of superior mechanical reliability.

See the New Hy-Gain Mobile Toppers at your
Favorite Hy-Gain Distributors or Write for Complete Engineering Report to:

HY-GAIN ANTENNA PRODUCTS CORPORATION
8492 N.E. Highway 6 Lincoln, Nebraska

JUNE 1963
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A Deluxe Conversion
of the Command Set
Antenna Relay Unit

T/é’-{" BC,'-_,{__?{E

Antenna Relay Units BC-442, used in Radio
Set SCR-274-N., and RE-2/ARC-5, used in
Radio Set AN/ARC-5, are widely available on
the surplus market. While not too popular in
the past, these versatile little units give you a
lot for your money. This article presents a de
luxe conversion of these Command Set acces-
sories which has several advantages over those
previously described.! This conversion features
commercial appearance, low cost, calibration
data, push-to-talk circuitry and a unique relay
power source and circuit.

The photograph shows the AN/ARC-5 ver-
sion of the Antenna Relay Unit as vou will find
it at your surplus dealers. Figure 1 shows the
schematic diagram of the SCR-274-N version.
Major components of these units consist of a

g.1¢
T
|
8.2

ﬂtﬁ
)

o
]
.

W

The completed station rf accessory unit
using Command Set Antenna Relay Unit
components,
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Roy Pafenberg W4AWKM
316 Stratford Avenue
Fairfax, Virginia

Phorograpbs by: Morgan S. Gassman, ]Jr.

0.75 ampere rf ammeter with external thermo-
couple, a powdered iron core rf transformer to
couple the thermocouple to the antenna cir-
cuit, a 28 volt de antenna change-over relay
and a 50 uuf fixed vacuum capacitor. In this
conversion, the meter, thermocouple and relay
are used for their original purpose, the antenna
transformer is discarded and the vacuum ca-
pacitor regarded as a bonus and retained for
future projects. To improve the appearance,
the unit is stripped and the components as-
sembled in a commercial, sloping front case.
The meter, M50 of Figure 1, is an expanded
scale de¢ millivolt meter with an open circuit,
full scale rating of 19.5 millivolts. DC re-
sistance of the meter is three ohms. While the
meter has an arbitrary scale calibration of

The RE-2/ARC-5 Antenna Relay Unit as
used in the AN/ARC-5 Command Set in-
stallations.
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Linear

 Amplifiers

1 80-20 Meters
Mono-band Units

Model 500 500 watts SSB and CW, 250 watts AM, 1 4X150 final, built-in
silicon power supply and blower. Price only $149.95

Model 1000 1000 watts SSB and CW, 500 watts AM, 2 4X150 finals, built-in
silicon power supply and blower. Price only $199.95

All units housed as above picture. Size 7" high x 15" wide x 9" deep. Please
| specify band when ordering.

J& D LABS

P. O. Box 266 Eatontown, New Jersey Area 201 222-1605

0 - 10, the range of the meter when used with
the thermocouple, TC50, is 0 - 0.75 rf amperes. ,
A test setup was made, using an rf ammeter of | K55
verified calibration, an rf vacuum tube volt- "i;f] T_
meter and a flat 50 ohm load. RF voltmeter = T |
and ammeter readings were averaged to obtain | =
the following data for the meter and the
thermocouple: @
METER RF WATTS/50 : IR ANT REC
READING AMPERES OHMS 5
e ot el e R
bz e l5 0i2D Uit i 2.42 e A
Shuoled 332 g g co
6 039 6.84 = &
7 0.43 9.25
8 0.50 12.50
2 . 0.59 17.41
10 I 0 (7 5 O S 28.12
Spot checks disclosed little variation in read- M50

ings over the frequency range of 3.5 to 60 mc.
While the basic 0 - 0.75 ampere range is a bit
low for most amateur use, it does meet many

*S 54

s, — —

ANTENNA RELAY UNIT

shop and on the air requirements. Tests were BC-442.A
conducted and it was found that the thermo-
couple could be satisfactorily shunted to in- FIGURE |

crease the full scale range. The antenna
change-over relay, K55, is capable of handling
considerable power so it was decided to incor-

* Note on S 54. S 54 and connections shown
in dashed lines were provided in earlier
models of antenna relay unit BC-442-A.
Lead A was left out in units where S 54
was used.

1 See pages 16 and 17 of “INDEX TO SURPLUS,”
W4W KM ; available at $1.50 from 73 MAGAZINE.
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Interior view of the completed rf accessory
unit. Note use of the octal socket terminals
as power supply component tie points and
the short, direct rf leads. RF shunt, de-
scribed in the text, was not installed at the
time of the photograph.

porate the relay along with the rf ammeter
circuitry into a station accessory unit.

At this point, the conversion began to take
shape. The power requirement for the relay
caused a bit of head scratching, however a

rather unique and perfectly acceptable solu-
tion was developed. As shown in the photo-
graphs, the relay is a dual coil unit with both
windings brought out to terminals. By con-
necting the windings in parallel, instead of in
series as in the original wiring, the power re-
quirement becomes 12 volts dc. Most low
power commercial transmitters have 6.3 volts
ac available at an accessory socket. Since we
must wire into the transmitter control circuitry

FANTASTIC BARGAINS ON
RECONDITIONED EQUIPMENT!

Central Electronics Hallicrafters HT-41
20-A $149 linear 299

Central Electronics Hallicrafter HT-40 79

MM-2 89 Hallicrafter S-53A 58
Central Electronics Hallicrafters SX-100 195
MM-1 _ 75 | Hallicrafters HA-6 249
Central Electronics Hammariund HQ-100C
Eufl?ﬂl S 249 and calibrator
ns . 895 | Hammarlund HQ-129X
Collins 75A3 325 and speaker

Collins 75A-4 295 .
Collins 30L-1 linear 385 | paatn by oo g 10

Collins 3128B-2 89 nvad
Drake 1A receiver 149 ::::::: :;ikm:rlzm

Elmac AF-67 89 Johnson Ranger
EEIi'll:I“ PIHEET 99 | Johnson Challenger
ac H Johnson Valiant

Eimac PMR6A & Eimac Mosley CM-1
PSR116S 29 National HRO60 with

Elmac M-1470 39 8 coil sets and

Globe Champ 300A 225 speaker, excellent

755 VFO 299 .
Globe Scout 6B80A 59 F&Pmtﬁln?ng:m:ﬁér

Globe Scout Deluxe 99
P&H LA400C linear
Gonset G-66/G-77 RME VHF-152A

mobile pkg. 225
Gonset GSB-101 229 | RME B84 recelver
Swan SW-120

Gonset Communicator
Tecraft TR-20-50

Ask for our new equipment catalog #163 just out.
Also our latest used gear bulletin, revised monthly.

WATERTOWN, SOUTH DAKOTA
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to obtain push-to-talk operation, it is a simple
matter to utilize this 6.3 volt source as the con-
trol voltage. Figure 2 shows how this is ac-
complished. A simple voltage doubler rectifier
circuit is installed in the accessory unit and
this voltage used to power the antenna change-
over relay. This same supply may be used to
power an auxiliary 12 volt de relay if this is
required in the station control system. Figure
2 shows the connections required for a typical
push-to-talk installation.

& @) RECEIVER
TRANSMITTER o @) ANTENNA
o) ! 4| i

-o—— . . m —

4 -
Nt A1
+
9. 71 H i
-
Ja CcRI cz
"l'\ _ RELAY K55 TERMINAL

4o K55 CONNECTIONS (TOP VIEW)
£ - 3

4 12vDC TO OPTIONAL AUXILIARY RELAY.

5 6.3 VAC FROM TRANSMITTER ACCESSORY SOCKET.

3 TO TRANSMITTER AND STATION GROUND.

€ TO PUSH-TO-TALK SWITCH AND OPTIONAL AUXIL-
IARY RELAY WITH GROUND RETURN.

NOTE: SEE TEXT FOR THERMOCOUPLE SHUNT INFORMATION
FIGURE 2

Cl1-C2 500 mfd, 25 WVDC electrolytic
CR1-CR2 . .1 A, 50 V PIV silicon diode

J1-J2-)3 S0O-239 coaxial receptacle
177 el octal socket

Kab =l s original relay, wired as shown
M50 .. original meter

TC50 . ... . original thermocouple

As shown in the photographs, construction
of the antenna change-over unit is straight-
forward. The components are mounted in a
Bud AC-1612-A sloping panel aluminum utility
box which measures 4" x 6” x 4%”. The an-
tenna, transmitter and receiver SO-239 coaxial
connectors and the thermocouple are mounted
in a row across the top of the back cover. The
antenna relay is mounted below the connectors
and positioned to insure the shortest leads. Ex-
ternal connections are made to the octal socket,
J4. This connector is also used as a tie point
to mount the various relay power supply com-
ponents. Mounted on the front panel of the
box are the meter and a surplus chart frame
which is used to secure the meter calibration
chart. The photographs show the construction
details. Wiring to the thermocouple should be
as short and direct as possible and the layout
shown provides for this. Use solder lugs to
make the connections to the thermocouple.
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Use stranded, twisted pair to make the con-
nection between the thermocouple and the
meter. Figure 2 shows the proper connections
to the relay. Do not reverse these connections
or the relay will not operate.

The rf side of the thermocouple may be
shunted as shown in Figure 2 to increase the
range of the rf ammeter. In the prototype, the
range of the meter was exactly doubled by in-
stalling a shunt made of a direct strap of #16
copper wire connected directly between the
thermocouple terminals. When installing such
a shunt, keep the shunt as short and direct as
possible. Regulate the range by the size of the
conductor, not the length. Use soldering lugs
to insure good contact to the thermocouple
terminals. Calibrate the shunted thermocouple-
meter combination by connecting the instru-
ment in series with another rf ammeter of veri-
fied calibration and connecting rf power. While
the shunted thermocouple is frequency depend-
ent, the error is not as serious as you might
expect. The prototype meter, with the #16
wire shunt across the thermocouple, was con-
nected in a test circuit in series with a standard
rf ammeter and readings taken at various fre-
quencies. In each case, output was adjusted to
obtain a reading of 0.8 (1 ampere rf) on the
shunted meter and the actual current read from
the standard meter. Results were as follows:

BAND RF CURRENT
VOMVELS R B 2 e 0.9
15 M 1.0
2y L SRR 1.0
OV e T A 1.0
80 M 1.2

Components of the Command Set Antenna
Relay Units make a very satisfactory rf acces-
sory unit for amateur use. Use of a single-
package rf metering and antenna change-over
unit is highly recommended as a simple means
of clearing up some of the haywire around the
shack and as an extremely useful station ac-
cessory. . . . W4WKM

FOREIGN SUBSCRIPTIONS

The foreign subscription rate to 73 is $£4.00 U. S. per
vear, however we will accept cash or checks in foreign
funds at the following rates:

Canada $3.75 Germany 16 DM
Mexico £44 Hong Kong $23
Austria 115 sh Italy 2500 Lx
Australia 36/ Netherlands 14.50 F1
Belgium 200 BF Norway 29 NKr
Denmark 27.60 DKr Portugal 1150 Es
England 28/6 Spain 200 Ptas
Finland 14.2 FM Sweden 20.80 SKr
France 20 NF Switzerland 17.50 SFr
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' 500 Watts PEP!

Complete transmitter, including
heavy duty power supply.

TRI-X-500

Features

Upper and lower sidebands on all ranges + AM & CW
Power output control 75-500 watts

Automatic level control (A. L. C.)

Meter for monitoring plate current and transmitter
output

Rugged heavy duty cast aluminum chassis

Modern styling and extra compact for table top use

Heavy duty full time blower

Smooth tuning 100-1 VFO tuning

500 watts PEP to 4X150

400 watts CW

300 watts AM

Carrier suppression more than 50 db

Unwanted sideband suppression more than 45 db

Spurious frequencies down more than 45 db

All Crystals included

VFO Stability: 50 cps. after one-half hour warmup

Pi network output. 45-100 Ohms

Voice control

Anti-trip circuitry

Frequency Ranges: 3.5-4.0 me, 7.0-7.5 mc,
14.0-14.5 me¢, 21.0-21.5 me, 28.0-28.5 mc,
28.5-29.0 me, 29.0-29.5 mec.

For more information write to:

TRI-STATE Electronics, Inc.
2734 Lee Hwy., Falls Church, Va.

Distributed in the New York area by |
Two-Way Radio Communications

232-236 Hylan Blvd.
Staten Island 5, N. Y.
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Here at last is a low cost free standing tower
with all the quality of design and construc-
tion that the biggest most expensive TRI-EX
TOWERS are famous for. This crank-up tower
is free stonding — no guying is required —
even in hurricane winds with extremely large
antenna loods topside! For convenience in
anienna installation, either the TILT-OVER
ofr GIN-POLE accessories illustraoted ore
available at moderate extra cost, Write
today for complete dota on these and other
TRI-EX towers. Thare is a TRI-EX tower to
tit YOUR aontenna requirements.

ILLUSTRATED FRICE
MODEL HEIGHT (STANDARD
NUMBER [ FINISH)

HM-354 Eanded $425.75

[3 sections)
and TBC | C“Jé““,’ﬁ"

NOTE THESE WIND LOAD CAPABILITIES
(Based on a six foot mast above the tower,
with the center of the antenna at the top of
the mast: i.e. 60 feet above ground.)

=

ANTENNA
projected area

UNIFORM BUILDING CODE
WIND PRESSURE

20 |bs./sq. feat 10 sq. feet

:}r‘.l ibs. /sq F-'r-.‘ 5 L {a "f_l-l.lr

,' TILT-OVER ANTENNA
.l-_---rn‘!. *a 1Q!HSTMMTIQN

L.A. City Code |i""‘l§_’ 10 5q. feet _1-
| Winds ond Eorthguaokes] Tl

‘ﬁ_ : l il

. £ 1"-_.'[

- ! 1 #-"',*5}

\ > 75

PRICE: 2 :
$83.25 ;

.......

A S

ri=EX TOWER CORPORATION
127 EAST INYODO STREET/TULARE, CALIFORNIA

Book Reviews

KIAPA

Are you looking for a very complete text on
test equipment? ELECTRONIC TEST IN-
STRUMENT HANDBOOK (Howard Sams
ETI-1) examines the theory and practical use
of about every conceivable testing device that
the technician, engineer or radio amateur will
use. Of special interest are chapters on audio
test equipment, frequency and modulation
measurements, capacitance, inductance and im-
pedance tests. Soft-cover, 288 pages, $4.95

Leonard Lane has just written a two volume
set (Rider #310) entitled ELEMENTARY IN-
DUSTRIAL ELECTRONICS. These books are
aimed at the service technician or technical
school student who needs a working knowledge
of how electronic equipment is used in modern
industry. Sofe-cover, 2 vol. set, 325 pages,
$7.80

HOW TO SOLVE PROBLEMS IN ELEC-
TRICITY AND MAGNETISM by Henry Ja-
cobowitz, samples and solves typical problems
a student of the subject would encounter. This
text (Rider #302) is an ideal addition to the
library of the ham, technician or engineering
student who wants to develop his ability to
handle problems. Included are chapters on ac
and dc circuits, electromagnetism, transistors,
modulation, transmission lines, waveguides.
cavity resonators and antennas. Soft-cover. 185
pages, $3.50

The Radio Society of Great Britain recently
published a RADIO DATA REFERENCE
BOOK. This text, compiled by G. R. Jessop
G6]JP, presents commonly used material in the
form of curves, tables and charts. A wealth of
information for the amateur! Hard-cover, 136
pages, price 12/6. Available from R.S.G.B..
Russell Street, London, England.

RADIO TV-ELECTRONICS DICTIONARY
(Rider #307) contains in 190 pages just about
every term that one could encounter in the field
of electronics. In addition to the clear and
concise definitions this text contains a section
on abbreviations and symbols. Soft-cover, $3.50

SINGLE-SIDEBAND COMMUNICA.-
TIONS HANDBOOK, a Howard Sams text by
Harry Hooton, is an excellent book for anyone
who wants to have a good grasp of SSB. It
contains in one up-to-date volume material on
the design, construction and operation of mod-
ern SSB equipment. In addition, this text ex-
ammes some of the currently available com-
mercial SSB gear. Hard-cover, 286 pages, $6.95

Howard Sams has just released a book, writ-
ten by Edward Noll, entitled MODERN COM-




Robert Bonebrake WO9GCQ
21 Indian Drive
Clarendon Hills, lllinois

The Function of the
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With the increasing number of mobile sta-
tions, the use of inductively loaded antennas is
becoming more and more common. The large
variety of commercial loading coils on the
market makes it easy to put a mobile station
on the air and even home-built coils can be
adjusted and used without knowledge of how
they operate in the antenna circuit. It is the
purpose of this article to point out what role
the coil plays.

The principles set forth in this article are
applicable to any inductively loaded antenna
system, although the emphasis here is on the
mobile station. For the purpose of this article,
the effects of the ground on which the auto-
mobile is standing or moving are neglected,
even though they may become appreciable at
the lower frequencies.

Consider the antenna shown in Fig. 1.

Radio frequency current applied at the
terminals encounters resistance and inductance
in the antenna (as any alternating current
does in a wire). It also flows through the capac-
ity between the antenna and the car body.
Therefore, to the current flowing into the in-
put terminals, the antenna appears as shown in
Fig. 2, where there are an infinite number of
resistors, capacitors, and inductors distributed
along the antenna.

To aid in the analysis of Fig. 2, the circuit
may be approximated by lumping the resist-
ances, capacitances, and inductances into three
units, as shown in Fig. 3. This is recognizable
as a series circuit, and it is important to realize
that, when properly adjusted, the operation of
the antenna is similar to that of a series res-
onant circuit. For this reason, it is necessary to
understand some of the principles of this type
of circuit.
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MUNICATIONS SYSTEMS (MCN-1). This

volume is the first in a series and contains
theory as well as practical experimental proj-
ects. Included are chapters on oscillators, am-
plifiers, multipliers, antennas, transmission lines
and other phases of communications systems.
Soft-cover, 258 pages, $4.95

TROUBLESHOOTING AMATEUR RADIO
EQUIPMENT (Howard Sams AMP-1) is an-
other fine book by Howard Pyle. This is just
the thing to have for field day or contests when
some piece of gear quits. In addition to ex-
amining receiver, transmitter and antenna
troubles it has a chapter on preventive main-
tenance. Soft-cover, 128 pages, $2.50

Want to be thoroughly versed in rf inter-
ference and its prevention? Read RF INTER-
FERENCE AND CONTROL HANDBOOK
(Howard Sams RIC-1) by Barron Kemp. This
text is a thorough study of the theory, measure-
ment and methods of suppressing rf inter-
ference. Chapters include suppression in ro-
tating machinery, ignition systems, teletype
equipment and other equipment. Hard-cover,
224 pages, $6.95

AMATEUR RADIO ANTENNA HAND-
BOOK (Howard Sams AMA-1) by Harry Hoo-
ton is a comprehensive coverage of the theory
and construction of amateur antennas and
towers. It includes information on all of the
types of antennas that the average amateur
might consider erecting, plus chapters on
propagation, transmission lines, impedance
matching and antenna coupling systems. Soft-
cover, 160 pages, $2.95

Letter

Wayne O.B. (Should be S.0.B.)

I have a photostat copy of your recent letter to a
mutual friend inquiring as to my assistance in a specific
program. This particular letter also outlined wyour desire
to inform the individual all about my personal life since
you were fully aware of my activities. Bully for vou

Your letter also revealed that I had stated to wvour
attorney that you were a ‘“‘gutter snipe” and that I
threatened to assist in the cutting down of advertising in
your imitation of a magazine. I do want to confirm that
[ did state you were a gutter snipe and in fact my limited
vocabulary does not include any better description of one
Wayne Green. I do not have to hear about you and your
comments and nor do I have to read your writings., In
fact, I can smell you all the way down in New York.

As to a cut down of advertising, need I say more? You
already have felt the effects and I contemplate being fully
successful in some day picking up your ridiculous publica-
tion only of course to find empty pages.

I guess that each fraternity has its' clown as in ham
radio, you take the crown for being the clown. Perhaps
someday you will grow up.

I hear rumors that you will finally become a WAl or
WBI1. I presume the Call Letters could very well be
WBICHC. It could not happen to a nicer guy, I hope.

From your friend, of course,
you moronic slob,

Maxwell Meyers WZBIB
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6 & 2 Meter | .
Model No. A-62
Amateur Net A-62 $33.00 =

: : Patents allowed
Stacking Kit AS-62 %2.19 and pending

The Only Single Feed Line
6 and 2 METER
COMBINATION YAGI ANTENNA

another first from F,~co®

ON 2 METERS ON 6 METERS

18 Elements Full 4 Elements

1 — Folded Dipole Plus 1 — Folded Dipole
special Phasing Stub | — Reflector

1 — 3 Element Colinear Reflector 2 — Directors

4 — 3 Element Colinear Directors

See your FINCO Distributor
or write for Catalog 20-226

THE FINNEY COMPANY

Dept. 20 Bedford, Ohio

TRANSISTORIZED
IGNITION SYSTEM

| for Cars - Trucks & Boats

- I

el

Boosts Engine Performance

Reduces Fuel Consumption

Increases Spark Plug Life

Eliminates Engine Tune-ups

Ends Bluing of Points

Easily Converts to Conventional System
More Efficient 2 Transistor Circuit
Simple to Install & Service

Fully Guaranteed

6-12V Neg Gnd. Only 53995 NET

DISTRIBUTOR INQUIRIES INVITED

ALCO ELECTRONIC PRODUCTS INC.
LAWRENCE 3, MASS.

| ‘“ﬂw
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In Fig. 4, assume that R is the load to which
it is desired to supply power from the constant
ac voltage source e. From the relationship
P — i2R it is seen that, for a fixed value of R,
the larger i becomes the more power is sup-
plied to R. The value of i is given by i=
R +j(Xy —Xg)

e where X, is the reactance of
the coil and X, is the reactance of the
capacitor. Since R and e were stated to be
fixed values, i can be increased only by making
the value of (X; — X;) approach zero. X, =
2-fL.. where f is the frequency of the applied
a.c. voltage and L is the inductance of the
coil. Xo= 1 where f, again, is the fre-

2+1C
quency and C is the capacity of the capaci-
tor. An examination of the formula for 1
shows that when X; = X, the value (X —
X.) = 0, and i is at its maximum. The greater
the difference between X; and X, the smaller
i becomes.

Now, let us return to the mobile antenna in
Fig. 1. The inductace of the antenna rod is
L in Fig. 3 and 4. The capacity to the car body
is C, and R is the combined radiation re-
sistance and loss resistances in the antenna rod
and the car body.®

Suppose first that it is desired to operate
the antenna at a frequency of 29 me. From the
discussion of series resonant circuits, we know
that the current in the antenna should be as
great as possible. Also, from a mechanical
standpoint, we prefer to have the antenna as
short as possible. With these two things in
mind, suppose we try an antenna length of one
foot. This is good mechanically, but we would
find that the current in the antenna would be
very small. The reason would be apparent if
we could measure the inductive and capacitive
reactances of the antenna. The inductive re-
actance would be small, and the capacitive
reactance would be large. This is because the
antenna is too short for the frequency involved.

It was pointed out in the discussion of series
resonant circuits that for maximum current,
the reactances must be equal. Therefore it be-
comes necessary to increase the inductive re-
actance or decrease the capacitive reactance,
or both. It is quite easy to do both, simply by
increasing the length of the antenna. The in-
ductive reactance increases because of the in-
crease in inductance. This is apparent from
the formula X; = 2#fL. This is similar to in-
creasing the number of turns on a coil. Also,

* For good efficiency it is important that the radiation
resistance be large as compared to the loss resistances.
For a discussion of this point see the references given at
the end of this article.
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TRANSCEIVER
HIT PARADE!

Write today for our special “Transceiver Packet” contain-
ing full data on these leading brands, our new equipment
catalog 7163, just out, and our latest used gear bulletin,

revised monthly.

BOX
3TA

These are thel
|
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one here to fit
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et book. |
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AC-3 ae supply
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NATIONAL
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the increase in length increases the capacity

between the antenna and the car body, and

from the formula Xo = 1  we see that the
271C

result would be a decrease in X.. This is

similar to meshing the plates of a variable

capacitor.

If we continued to lengthen the antenna we
would find that at a length of about eight feet
the reactances would be equal and the antenna
current would be maximum. At this point we
say the antenna is resonant.

In the foregoing example of an eight foot
antenna for 29 mec, the length is quite feasible
mechanically, and resonance was obtained
without the use of a loading coil. However, let
us now see what happens when we try to
operate at a lower frequency, say 3.9 mec. If
the eight foot antenna, resonant at 29 me, were
operated at 3.9 me, much the same condition
would exist as when we tried a one foot an-
tenna at 29 me; that is, the antenna current
would be low, because the capacitive reactance
would be high as compared to the inductive
reactance. Therefore, we must again increase
the length of the antenna if we wish it to be
resonant at 3.9 me. As the length is increased
from eight feet, the inductive reactance in-
creases and the capacitive reactance decreases.
until at a length of about sixty-four feet they
are equal, and the antenna current is again
maximum. The antenna is now resonant, but
an antenna sixty-four feet high mounted on
an automobile is quite impractical mechanical-
ly, to say the least. The problem, therefore, is
to make the eight foot antenna resonant at 3.9
mc without increasing its length.

In order to find a way to do this, let us first
remember that by lengthening the antenna

from eight to sixty-four feet we were trying
to make the reactances equal. Now the capac-
itive reactance of the eight foot antenna can-
not be decreased without increasing its length
or in some other way increasing the capacity
between the antenna and the car body. How-
ever, the inductive reactance can be increased
so that it is equal to the existing capacitive
reactance. This is done by inserting a coil in
series with the antenna rod and adjusting its
inductance so that the antenna is resonant. As
stated earlier, resonance occurs when the re-
actances are equal, and this point can be in-
dicated by a minimium reading of a Standing
Wave Ratio Bridge connected at the input
terminals of the antenna.

This is the “loading coil” which is so familiar
in mobile installations. It is called a loading coil
because it “loads” the antenna circuit with in-
ductive reactance. This is necessary to balance
out the capacitive reactance produced as a re-
sult of the antenna being shorter than the
length required for resonance at the frequency
of operation.

This is not the end of the mobile antenna
story. We have only seen why a loading coil
is used. There are many considerations neces-
sary in the installation of an efficient mobile
antenna system, such as the placement of the
coil (bottom, center, top, or continuous load-
ing), size of wire on the coil, and matching the
antenna feedpoint impedance to that of the
transmission line. It is not the purpose of this
article to cover these items because they are
discussed in detail in the ARRL Mobile Manual
and Antenna Book. These publications are
recommended to the reader who is interested
in further information.

. W9GCO

John Nelson

Propagation Charts

VHF Note:

Sporadic E is predicted for June 10-11-12,

15-16, and 18-19.

The 12th will probably be the strongest,

PRUPAGA TION FORECAST
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More Selectivity
tor the Two'er

It is a well known fact that a superrengen
receiver is sensitive. However, it is also ex-
tremely broad. Four or five signals will cover
the entire two meter band.

A receiver of this type can be made selec-
tive. In fact, the selectivity can be made almost
equal to that of a superhet and with far less
tubes.

Approximately thirteen years ago, experi-
ments were made with a coaxial tank input
circuit having a bandwidth sharp enough to re-
ceive two signals only 30 k¢ apart in the two
meter band. The 6AK5 was the only tube
found to work in this circuit.

An adaptation of this circuit was tried on
the Heath Kit Two'er, just recently, and with
excellent results. Two strong signals, less than
100 ke apart were copied without interference.
Ever since the introduction of the Nuvistor
Tetrode, 1 have been anxious to try it in this
circuit. This tube has twice the gain-bandwidth
of a 6AKS.

In order to modify the Two'er, remove L6
and enlarge the hole to accommodate the Nu-
vistor socket. Then, drill a small hole between
RFC-5 and this hole. A plate lead should be
brought through to the RFC-5. Next, change
the 68K resistor (R12) to 100K and connect
to the B plus side of the regen control. Next,
bring a lead from the tie point that held the
68K resistor to pin 2 of the Nuvistor socket.

A .001 mfd mica capacitor is also connected
to pin 2 and the other side grounded. The

7587

RFC-3

HAIRPIN LOOP IOPF

4-174" NR 12
WIRE.

I | PINSV3
PIN 4 GROUNDED

56

Dauph K&6JCN

RFC-3 is removed from pins 3 and 4 of V3B
and connected to pin 8 of the Nuvistor socket.
Pins 3 and 4 of V3B are now grounded.

Next, a lead from pin 5 of V3B is connected
to pin 10 of the Nuvistor socket. Pin 12 is
grounded. Remove R10 and C26. Remove lead
from pin 1 of V3B. Pins 1 and 2 of V3B now
have no connections.

A piece of #12 bus wire 4%” long is formed
into a hairpin loop and soldered to the stator
prong furthest from the chassis. The other end
is soldered to the rotor connector. A 5 mmfd
capacitor is connected from pin 6 of V3A to
the loop about 1” up from the rotor. If it is too
far up, it will stop oscillation. Just short of this
point is best.

The grid capacitor is connected from pin 4
of the Nuvistor socket to the loop. Depending
on the amount of selectivity desired, the grid
resistor will vary from 2.2 Meg to 7.4 Meg.
The lower the value, the broader the band-
width.

While 7.4 meg. gives the sharpest band-
width, it also reduces the audio. This is char-
acteristic of superregens. A good compromise
would be 4.7 Meg.

The selectivity was increased by a factor of
5 and almost equals the selectivity of the Gon-
set #2. The sensitivity was measured at %
micro volts. .« + K6JCN

Parts Kit Available

Full info on 73 Parts Kits on page 123. This
unit catalogs at $6.89. Order K6JCN Kit for
only $6.50.

L etters

Dear Wayne:

Although I am not m the habit of writing letters to an
editor, I just couldn’'t resist this one after reading your
editorial in the April Fool issue. The description of your
subscription trials and tribulations was too close to home.
We've gone through exactly the same miserable situation
ourselves and know only too well what it is like to be on
the receiving end of an irate subscriber’s invective.

What really hurts, of course, is that by his lights he is

73 MAGAZINE



perfectly justiied in complaining, for, regardless of what-
ever else, he has paid his money and he hasn’'t received his
magazines. It i1s neither an excuse nor a justification to
say the mess 1s the fault of the outside service house —
even though it's true. And that’s exactly why the situa-
tion 1s so infernally frustrating to everybody.

Before ending this letter, I would like to say that I
enjoy 73 because it i1s a maverick, just like you are, and
being your personal creation it is a reflection of your per-
sonality by extension. Perhaps I feel this way because of
a tinge of envy. The magazine I edit is much more formal
and restricted. Its audience, I'm afraid, would never see
the humor in such things as the last line in vour indicia,

Morton Waters WZ]JDL

CW Abbreviations

|l gooted! Or more about the Phillips code, and stuff.

The magazine Telegraph and Telephone Age, the former
publishers of the Phillips code book, has gone out of
business. The code book is, however, available from Radio
Bookshop, Peterborough, N. H. The price direct from
them 1s $2.75 postpaid.

It is gratifying to note the interest in the Phillips code.
It can be very useful. For example, how do you indicate
a dollar sign in cw? Phillips code provides the answer
“sx.” “Lx" is pounds Sterling, and a simple hyphen 1is
“hx" “gx' i1s “great excitement,” like when 2zj8zz calls
cq on 20 meters on a Sunday afternoon. Think of the
effort saved when you just say “‘ute’” for “under the cir-
cumstances,”” “ite’ for “in this connection,” or “‘ixu’’ for
“it 1s understood.” “‘qpt’ is code for ‘“‘on the part of the.”
You needn’t know how to spell “conscientiously.” Just use
the Phillips code “kny” and let the receiving operator
figure out how to spell it!

The Phillips code provides a uniformity not now evident
in the jumble of abbreviations used on cw. With Phillips
it i1s possible, “ixp"’, to get a 33 1/3% increase in cw speed.
That means we could get 1/3 more cw boys on the arwr
without increasing the gqrm! No? A worthwhile accom-
plishment.

Perhaps Wayne Green will offer a ‘““cce’ certificate for
a ‘“‘code chewers club” award. It could start with all
former press operators as charter members with the usual
buck for handling and administration thereof.

Harold Carlson K7TMSL

Dear Wayne:

No self-respecting ham should be without one of the
Hewlett-Packard 5100A/5110A Frequency Synthesizers.

Just imagine — no more xtals, no VFO’s. Just press a few
buttons and choose vour frequency — in 0.01 cps steps.
Up to 50 me VHF-men could use two or three . . . and

go up to 100 or 150 mc.

How about a 73 test report? Do you think the ireq.
stability of the unit would permit it to become popular
with the novices?

Keep up the good work!

Ulo Vilms Ex-ES6E
11325 Stagg St.
Sun Valley, Calif.
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Price:
& | $15,000.00

JUNE 1963

TIME TO GO MOBILE

WITH WIDE CHOICE OF
EXCELLENT
NEW TRANSCEIVERS

GOOD MOBILES GO

MOBILE ANTENNA

10-15-20-40-75- METERS

MO-2 MAST ﬂ

] Y,

S
RM-75 .
__-=H3 |
RM-40 |
—————— A i |
RM-20 '
i ——— )
RM-15 I
 —— = | ] I}
RM-10 ‘

Buy only the mast and !
resonators for the bands :
vou operate. NO NEED
FOR MATCHING DE-
VICES, NO FEED LINE
LENGTH PROBLEMS.
Use any length of 52 ohm
cable. New, efficient con-
cept of center loading.
Each resonator has a coil
specially designed for
maximum radiation for a
particular band. Center
frequency tuning is by an Mast and resonator
adjustable stainless rod in in mobliling position
the resonator. The {fold-

over aluminum mast per- —
mits instant interchange _____—
of resonators. Mast folds \ )
over for garage storage. ~ .
Mast has 3/8-24 base stud _*—%— =
to fit standard mobile
mounts, but will perform
better with New - Tronic :
mounts. Power rating 1s 75 /\

watts de input A.M. - 250 Mast and resonator

S

watts PEP input for SSB. folded over

RESONATOR WILL WORK PROPERLY ONLY IF USED
WITH MO-1 OR MO-2 MASTS. ANTENNA ASSEMBLY
CONSISTS OF 1 MAST and 1 RESONATOR.

MODEL DESCRIPTION | TOT. HGT. of ASSY. | NET
MO- 1 54" mast folds at
| 15" fr. base Rear deck or fender $ 7.95
MO- 2 54" mast folds at
27" fr. base Bumper 71.95
RM-10 10 meter resonator | 80" max. - 75" min. 5.95
RM-15 15 meter resonator B1” max. - 76" min. 6.95
RM-20 20 meter resonator | 83" max. - 78" min, 7.95
RM-40 40 meter resonator | 92" max. - B7" min. 9.95
RM-75 | 75 meter resonator | 97" max. - 91" min. 11.95

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY

Ask your distributor to show you these and
other fine NEW-TRONICS products. Write for
literature on the complete NEW-TRONICS line.

NEW-TRONICS CORP.

3455 Vega Avenue Cleveland 13, Ohio
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ART-26 Front view before the addition of
11 pin octal power plug.

Photos by Joe DeYoung WAGCQOL

Jim Kennedy KEMIO
Chuck Colby WAG6BSL

The ART-26 is, in the rough, a small mili-
tary video transmitter. The rf portion of this
transmitter uses a 3C22 lighthouse triode as a
self-excited oscillator-final in a coaxial cavity
circuit. This cavity is a ruggedly constructed
assembly which contains tunable coaxial lines

FIG. 1A FiG.IB

PLATE
CAVITY

RFC gfﬁ S

R—= E

1 ..J B+

ANcE

8295-B
MOD

TD...%

VIDEO
PREAMP

a) Simplified circuit of the ART-26 series
type plate video modulator

b) Series plate video modulator with modu-
lated stage shown as resistor equal to plate
impedance of that stage.
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which tune the plate and cathode -circnits
separately. These are connected to a gear drive
and counter system that makes it possible to
tune the plate and cathode line together or the
cathode line alone by merely pulling out on
the tuning knob. Two counters on the plate
and cathode gear drives have over 2000 digits
over the tuning range of 300-600 mc. This
represents an average of 6.7 digits per mega-
cycle. There is also a tuning knob lock.

Electrically the oscillator cavity assembly
represents two concertrically arranged one
quarter wave length coaxial lines. In this type
of oscillator the plate cavity primarily deter-
mines the frequency and the cathode cavity
is then tuned for maximum output. The sta-
bility of this oscillator is very good considering
the band widths involved. The resetability pre-
cision is also very good.

The Modulator

The modulator is a bit unusual for the power
of the transmitter and is deserving of comment.
When attempting to modulate a TV transmitter
whose input is much greater than the dual
6AF4 class, the type of modulation employed
is, generally, some type of grid modulation.

73 MAGAZINE



USEFUL radio books from E. & E.

“"HOW-TO-BUILD” DATA

_the NEW (167H EDITION)
Radio Handbook

= New amplifier designs
= New transmitter designs
= New recelvers and transceivers

Gives extensive, simplified theory. Provides the latest design and con-
struction data on a wide range of advanced radio amateur equipment,
attractively styled. Broadest “How-To-Build” coverage in the field.
Completely revised and up to date. Clearly indexed. 805 pages, all text,

with hard covers.

Book #16R

X ,
$9-50 at your distributor

\l= )\ C.B. EQUIPMENT

A wealth of conversion data
in 3 volumes shows you how.

Data includes instructions, photos, and dia-
grams . . . covers the most commonly available
surplus items. Each conversion shown yields a
practical piece of equipment—proved by testing.

Items covered are listed below:

SURPLUS RADIO CONVERSION MANUALS — 3 Volumes —
$3.00% ea.

VOLUME | — ARC-5; BC-221, 224, 312, 3