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. never say die

Columns

We have, so far, been able to keep success-
fully away from running any regular monthly
columns. The thinking behind this, as you
probably know, is that while most columns
start out to be very interesting, after a while
the authors run out of ideas and things get
pretty dull. Of course there are several gen-
eral types of columns that are presently avail-
able elsewhere . . . there is the operating news
type thing where you can look up and see
what has happened in your own special inter-
est of late. One drawback of this type of
reporting is the two months delay in get-
ting the news in print that is part and parcel
of publishing a monthly magazine. By the time
you read about a DXpedition it is all over, etc.

A second type is the “listing of calls” style
of column which attempts to get as many calls
in print as possible on the premise that people
like to see themselves in print., Unfortunately
this makes terribly dull reading for everyone
else. A third (very rare) type of column is
that devoted to technical matters., Something
like this would be printed in 73, were it to
be submitted as individual articles.

Then along ecomes something like this Ham-
TV, which has quite a need for a lot of com-
munication between the interested parties. A
monthly column would be a big help for the
fellows getting on TV, But, again, it would be
pretty dull stuff for all the other readers. The
obvious answer to this is a monthly bulletin.
Something like this can be printed inexpen-
sively and fast, getting the information out
in a matter of days instead of months. We
could provide an eight page monthly (six to
twelve a year) bulletin to all subseribers to
73 who pay one extra dollar per year. Since
we are so well set up for producing things like
that I think we could split the dollar with
whoever was editing the bulletin, giving him a
little incentive. While this wouldn’t amount to

much over $500 to $1000 a year, it still isn’t

a bad deal for a part time project.

We are all set for the Ham-TV bulletin, I
believe. Mel Shadbolt, the author of our Ham-
TV Manual, has been so swamped with re-
quests for information on who is getting on
where and with what that he has offered to
take on the job of turning out a bi-monthly
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bulletin for the TV-ites.

This still leaves several other special inter-
ests that could well use some better communi-
cations. The moonbouncers and other UHF’ers
sure do need some coordinating. I haven’t seen
anything national in the way of a traffic bul-
letin, but then maybe there aren’t enough
fellows interested in having one. There used to
be a fine RTTY bulletin, but I haven’t seen
one of those for over a vear now, which leaves
another field wide open. The DX Bulletin by
Don Chesser is doing a fine job, but perhaps
there is a need for a lower cost monthly bul-
letin in this field. You can probably think up
a lot more that would serve a useful purpose.

If vou are seriously interested in editing a
monthly bulletin for some special interest and
vou have the experience to know what you are
talking about in that field, then maybe we can
get together. We can shoulder the entire cost
of printing and mailing the bulletins if you
can provide us with the manuseript all set
to be printed each month on a fixed immutable
schedule. We can advertise the bulletin in 73
and charge one dollar per year for it, sending
yvou one half of the receipts as your payment.
Sure, we’ll lose money on the deal, but it’ll be
a valuable service and it will be worth it. If all
this sounds reasonable and you want to sign

over your soul to the publishing field, then
drop a line.

Navassa Island

Back in 1958 a group of us got together and
had a little DXpedition to Navassa Island,
using the call KC4AF. This was probably one
of the most successful DXpeditiqns in history,

Air Force Mars
Technical Forum

Sundays: 2-4 PM EST  3295ke—7540kc—15,715kc

April 1—Advantages of compactron multi-function

tubes in electronic equipment.
8—What computers can do.
|5—Latest trends in military type transistors.
22—Transistorized citizens band transceivers.

29—Use of transistors as high power ampli-
fiers and oscillators.

Apri
Apri
Apri
Apri
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LAFAYETTE RADIO

AMERICA’S IIEADQIMRTERS FOR HAM EQUIPMENT

THE LAFAYETTE HE-30

Professional Quality
Communications Receiver

TOP VALUE
COMMUNICATIONS

REGEIVER

in Kit Form

64.50

99 95 nNo Mo

® TUNES 550 KCS TO 30 MCS IN FOUR BANDS

® BUILT-IN Q-MULTIPLIER FOR CROWDED PHONE OPERATION

® CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR BANDS
80 THRU 10 METERS e STABLE OSCILLATOR AND BFO FOR
CLEAR CW AND SSB RECEPTION e 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-MULTIPLIER. TUBES:

6BA6—RF Amp, 6BE6 Mixer, 6BE6 O0SC., 6AV6 Q-Multiplier—

BFO, 2-6BA6 IF Amp., 6AV6 Det-AF Amp. ANL, 6AQ5-Audio out-

put, 5Y3 Rectifier.

NEW!

Highly Sensitive Superheterodyne Receiver

Section for 50-54 Mc

Effective Series Gate Noise Limiter

3-Stage, 12-Watt Transmitter with 2E26 Final

Illuminated Panel Meter for Plate Current and “'S" Readings

Pi-Network Transmitter Output |
Built-in 117 VAC and 12 VDC Power Supplies

Push-To-Talk Ceramic Microphone

L R RN N

Provides maximum convenience and flexibility in ejther
mobile or fixed operation.

LAFAYETTE HE-50 10-METER TRANSCEIVER

Similar to above except for 10 meter operation

~ LAFAYETTE HE-29A

9-TRANSISTOR C.B.

wes oWALKIE TALKIE ™
39.95 2-For-78.88

9 Transistors plus Diode and Thermistor
Transmits and Receives up to 1.5 Miles
Crystal Control on Transmit and Receive
Uses Inexpensive Penlight Batteries
46" Telescoping Antenna

Push-To-Talk Operation

Complete With Leather Case, Earphone,
Batteries and Crystals for Channel 10

“NO MONEY
DOWN

79.95

WIRED AND TESTED

NEY DOWN

LAFAYETTE HE-45 DELUXE 6-METER TRANSGEIVER

109. 50

NO MONEY DOWN

LAFAYETTE RADIO, DEPT. 73D-2
N

HE-10

@ SUPERHET CIRCUIT UTILIZING B8

TUBES AND RECTIFIER TUBE @ BUILT-
IN “S" METER WITH ADJUSTMENT CONTROL @ FULL COVERAGE
80-10 METERS @ COVERS 455KC TO 31 MC e VARIABLE BFO
AND RF GAIN CONTROLS @ SWITCHABLE AVC AND AUTOMATIC
NOISE LIMITER
The Communications Receiver that meets every amateur need—
available in easy-to-assemble kit form, Signal to noise ratio is
10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is —60
db at 10 kc, image reflection is —40 db at 3 MC, Tubes: 3—
6BD6, 2—GBEE. 2—6AV6, 1—6AR5, 1—5Y3.

aaaaaa

MADE IN U.S.A.

LAFAYETTE 6 - METER VFO

e Highly Stable Oscillator
Circuit .

e 8 MC Output |

a Iilummated Dial — 50-34
MC Range

e Fully Wired — Not a Kit

[ ] Send FREE 1962 340 page Catalog
620 featuring the full line of
Lafayette Amateur Equipment

. enclosed for Stock No.....

= P.0. BOX 10

" SYOSSET, L. L,
SEND FOR L I
LAFAYETTE’S Address. ...
NEW 1962 i s A

CATALOG 340 PAGES

APRIL 1962
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Model RBX-40-3P (Painted)
Model RBX-60-3G (Galvanized) $410.00

DESIGN

THREE REASONS WHY
YOUR BEST BUY IS...

e e .

-\.-\..--\.-

SE— WAT i A Eﬂﬂ-?DYN AMI C
.:l#s'lgn decreases wind load
and . provides . ‘l‘e«iﬂscupmg
-ﬂl:ﬂurl that permits raising
a m'.lr lﬁwarl'ng'ﬁf' tower sections,

Q 00 FEET,
ﬁ»mg 5 FEET and
YE&ﬁ FOR ACCESS
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built-in to
every E-Z Way Tower...Heavy
wall steel tubing legs, con-
hnumgﬂ :lipgnnul
T

sol ﬁ*ﬁ“ﬂ&al rod and elucfrlc-
:u]lﬁwwiided throughout..
loose belts or nuts here.
Way design and strength are
your assurance of DEPEND-
ABILITY that you can count
on year after year. See your
nearest distributor today or
write for free |literature,

The SATELLITE

MOUNTING KITS:

X60-3 (Ground Post)

X (Wall Bracket) $17.00

R\ Freight Prepaid anywhere in (48) U. S. A.
Ml Other Towers from $99.50 to $1995.00

bracing of

EZ

$335.00

$125.00

with over 7000 contacts made in just four
days of operating. The six of us that went on
the trip had quite an experience. The trip was
exceedingly difficult and very expensive by our
standards. The main things left over from
the trip at this late date are fond memories of
the hardships and fun and the pictures we
took at the time.

When I left CQ Magazine back in January
1960 my entire collection of slides of the
Navassa trip were on loan to a radio club,
along with a tape recorded commentary. These
were returned to CQ later and I have so far
been unable to get them back. I would like to
be able to again enjoy the slides of this trip
and perhaps be able to show them at occasional
ham clubs and conventions. They are good and
they are interesting. Perhaps if you would
help me in this matter we could influence the
Publisher: S. R. Cowan, the Acting Publisher:
Richard Cowan, or the Production Manager:
Cary Cowan, that it would be the fair thing to
return these slides. If you just drop any of
them a QSL ecard with a note at 300 West
43rd Street, New York 36, we might get some
action,

How To Help

Many subscribers have written in to ask
what they can do to help boost 73. There are
two necessary ingredients to the success of 73:
readers and advertisers. Anything you can
do to help with either of these departments
will be greatly appreciated and will result in
a bigger and even better magazine. There
sure is a lot yet to be done in both of these
directions.

In the readership end of things there are
few fellows who have not by now at least
heard about 73. There are still a lot that are
not subsecribing. This can be attended to at
your club meetings (we have special subserip-
tion rates for five or more received at once:
50¢ off on each subseription) where the sub-
ject can be broached regularly until resistance
wears down and the pinch-penny members
part with their worn faded dollar bills. Many
articles in 73 make fine discussion on the air
and who knows, you might convert someone
from Brand X, With a little persistence you
can easily brainwash several unsuspecting fel-
lows a day.

You might keep a sharp eyve on the adver-
tisers and encourage new companies with re-

(Turn to page 86)

CERAMIC HAM JEWELRY

Beautiful custom stamped, hand painted, permanently
fired ""Call Bars"” or “"Handle Bars” (limit & letters).
Lapel Pin $1.50, alligator Tie Clasp $2.00, matched pair

$3.00 (plus 109% Federal Excise Tax). Please allow 4 -6

weeks for delivery.

DONNA’‘S CERAMICS

P. O. BOX 111 [ ]

SYLVANIA, OHIO
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Feature Packed!' The three
hottest transmitters on the air!

INVADER—More exclusive features than any other
Transmitter/Exciter on the market today! Specially de-
veloped high freql_.lenr;%(. symmetrical, multi-section
band-pass crystal filter for more than 60 db sideband
suppression—more than 55 db carrier suppression!
Instant bandswitching 80 through 10 meters—no extra
cgstals to buy—no realigning necessary. Delivers solid
200 watts CW and P.E.P. SSB input; 90 watts input AM.
Built-in VFO—exclusive RF controlled audio A6C and
ALC (limiter type) provide greater average speech power.
Wide range pi-network output circuit—extremely smooth
VOX and anti-trip circuits. Fully TVl suppressed. Self-
contained heavy-duty power supply. Wired and tested
with tubes and crystals.

Cat. No. 240-302-2—Amateur Net . . . . . $619.50
HIGH POWER CONVERSION—Take the features and
performance of your “Invader" . . . add the power and

flexibility of this unique Viking “'Hi-Power Conversion"’
system . . and you're '‘on the air'’ with the ‘'Invader
2000". Completely wired and tested, includes every-
thing you need—no soldering necessary—complete the
entire conversion in one evening.

Cat. No. 240-303-2—Amateur Het_ e s v s $619.50

INVADER 2000—Here are all of the fine features of the
“Invader"”, plus the added power and flexibility of an
integral linear amplifier and remote controlled power
supply. Rated a solid 2000 watts P.E.P. (twice average
DC) input on SSB; 1000 watts CW; and 800 watts input
AM! Wide range output circuit (40 to 600 ohms aql#ust-
able). Final amplifier provides exceptionally uniform
“Q". Exclusive ""push-pull' cooling system. Heavy-duty
multi-section power supply. Wired and tested with power
supply, tubes and crystals.

Cat. No. 240-304-2—Amateur Net . . . . . $1229.00

RANGER Il—Now — a new version of the popular 75 watt
CW or 65 watt AM **Ranger’’. The ““Ranger |I'" trans-
mitter also serves as an RF/audio exciter for high power
equipment. Completely self-contained instant band-
switching 160 through 6 meters! Operates by built-in
VFO or crystal control. High gain audio-timed sequence
keying, TVI supgresaed. Pi-network antenna load match-
ing from 50 to 500 ohms. With tubes, less crystals.

Cat. No. 240-162-1

Viking ‘*‘Ranger II'"" Kit—Amateur Net . . . $249.50
Cat. No. 240-162-2—-Viking ‘‘Ranger II"'
Wired and tested—Amateur Net . . . . . $359.50

FREE
New Catalog

Write today for our FIRST
newest amateur CHOICE AMONG

Catalog! Available

now ...contains THE NATION'S
photos, schematics i AMATEURS

and detailed

specifications!

F. JOHNSON COMPANY - WASECA, MINNESOTA

APRIL 1962 5



Six Meter
SSB

Capt. John J. Sury W5SJSN/KSNIC
139 Nebraska Road
Dyess AFB, Texas

Photos by Ben Head KSHW F

Fxciter/ Transmitter

HAVE you been thinking of getting on side-

band on six, but financially it almost
seemed impossible. Now is your chance—es-
pecially the Technician who probably does not
own a HF sideband exciter—to go with a trans-
verter. Quite an investment is involved in our
modern exciters available on the amateur
market.

The author feels that the exciter presented
here is the minimum he could construct as for
cost, but the effort is a little bit more. During
the design and construction stages, several of
the circuits have been modified or remodified at
least a dozen times. It i1s about the most sim-
plest that could be built and still give good
quality sideband, either upper or lower.

Most builders have quite an assortment of
junk—resistors, capacitors, tubes, transform-
ers, etec.—and from this assortment plus the
bargain basement electronic parts this exciter
can be fabricated. The most expensive item in
the exciter is the B&W type 2Q4 model num-
ber 350 plug in phase shift net. The other
larger items are the 2E26 or a 6146 if you de-
sire it, 1:3 step up transformer, and two uni-
versal audio output transformers rated at 4
watts each.

Since the 6 meter band is dead in this part
of the country only local checks could be made.
The exciter was complimented in every case, Its
output is approximately 5 watts PEP using a
300 volt 200 ma. power supply.

In this article a suggested lay-out is pre-
sented. The author used it with success, but
it is not what could be called beautiful. This
was strictly an experimental model.

No hetrodyning is done in this exciter. It is
strictly a straight thru type. Starting with an
8 me. rock, using the third overtone and doubl-
ing it into the balanced modulators. (Refer to
block diagram.) The balanced modulator was
constructed in a plug in the eight pin octal
accessory case. Refer to sketech for pins that the
1N34’s are soldered to. This method was used
because of the natural shielding and that vari-
ous types of diodes could be tried without dis-
turbing the other wiring. The bargain 10 for
$1.00 diodes were tried and they worked fine.

Three slug-tuned ceramic coil forms with
aluminum shields were used for L.Ls, L: and
loop, and L.L:. L. is a standard 3¢ coil form
tuned to the desired frequency. The ceramic
coll forms can be obtained from Burstein-
Applebee, part number 18B120 for less than a
half dollar each. They can be dismantled for
rewinding your own coils, The coil forms are
15 inch in diameter.

Let’s get with the building of the exciter.
Each section of the exciter will be described
separately except for the chassis. Refer to the
lay-out drawing and photographs for location
of components. Cut all holes in the chassis and
install all sockets.

For L. a 38 inch ceramie slug tuned coil
form coil was used. Wrap 22 turns of #24
beldenamel wire closely wound over the form.

E‘ N i Eé .1 ! [“'il‘JT
33 Sy BAL NOD ‘
- o oy RAT7] | _+5m.5
e Ij%:L'.!' ? ) (O T
= ﬂ - - [
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. w7]6cs T 350 |12AU7 2E26
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Chassis Layout
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Shunt L; with C: a 15 mmfd capacitor. This
should cover between 25 and 25.5 me. Follow
schematic and wire the oscillator, Apply 300
volts thru a 70 uh choke to the bottom of L;
and check the oscillator output.

The doubler should come next. If a shielded
ceramic coil form has been obtained as de-
seribed above, disassemble and remove all ca-
pacitors and windings. Rewind five turns of
#20 beldenamel wire in a location where the
slug can be all the way in or out of the winds.
This will be your fine tuning. Wind three turns
of #24 over the five turns and center tap this
which will go to ground. Assemble the doubler
and apply voltage 300 volts. Locate the three
turns up or down over the five turns until the
output is near equal at both ends of Li. Check
the output with a vacuum tube volt meter. This
completes the oscillator sections.

Balanced Modulators

Install 1K, R: and R.: pots near the balanced
modulator socket. Fabricate the modulators in
the Lafayette RY-262 equipment case as in-
dicated in the figure. The modulators may also
be made permanent in the exciter if desired.
The author feels that the plug-in type of as-
sembly is more desirable, because different di-
odes may be checked for best results. L. and the
2 turn link is on the same coil form. Use the
same type of coil form as the doubler and wind

one turn on each side of center tap of L. for
the link.

6CL6 Driver and 2E26 Linear
Ls is a 3 slug tuned coil form wrapped

with #24 beldenamel wire. Ls and Li; made up
on the 18B120 slug tuned coil forms. L. is
wrapped over L., using #20 wire for Ls and
#24 wire for L. Approximately 300 milliwatts
is obtained from the driver, which is enough
to drive a 2E26 or 6146. No neutralization was
needed with the 2E26. The linear indicated may
be used or your own design. Ls and L. are con-
structed of #14 solid wire; enamel Insulated
wire was used for Ls. Mercury batteries were
soldered in permanently in the circuit for bias
on the driver and the linear.

Audio and Phase Shift Net

Wire as indicated on the schematic and no
problems should be encountered. S; DPDT se-
lects the sideband desired. The plug in B&W

phase shift net is a jewel and really does the
job.

Block Diagram

Power Supply

The only requirement for a power supply is
that 1t delivers 300 v B plus at approximately
180 ma. and of course 6.3 v ac for the filament.
The author did not use a regulated power sup-
ply, but it can be expected that the exciter
would perform better with one. If a higher B
plus is used it is recommended that a separate
plate supply be used and a 300 v regulated
supply. Refer to the Radio Amateur’s handbook
for plate, screen and bias voltages when using
higher B plus on the linear.

After completing the construction check all
wiring, making sure that no mistakes were
made. If everything checks good you are ready
to fire her up. Use an rf probe with your
vacuum tube volt meter in connection with a
dummy load to tune and peak up the exciter.
To inject a carrier unbalance the modulators
and a low level will be obtained. This is enough
for peaking. With the power applied adjust R«

5
, Balanced
T Modulator

IN34

PINS . 688 NOT USED.
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until both plates of the 12AU7 are approxi-
mately 175 volts. When the modulators are bal-
anced, the carrier should drop almost to zero.
Using an audio oscillator or a mie, adjust R,
and R.s for quality; you may check this on
your receiver. Watch the meter swing up when
modulating. To get a real check of the exciter
put an SWR meter in your antenna line and
check with your buddies for best settings of
Ris and is. Good luck during next summer’s
Sporadic E season, Give me a call. ...KS8NIC

Field Strength
Meter tor 6 and 10

Allan Schechner W3YZC

field strength meter doesn’t have to have

transistors or tunnel diodes to be sensitive.
Just observing a few basie principles such as
tuning and matching helps. Most hams are fa-
miliar with the timeworn field strength meter
circuit using an rf choke, diode and a milli-
ameter; in fact it is probably the most com-
monly used type. With this arangement, how-
ever, there is a large mismatch between the
low impedance meter and the whip antenna.
Not only that, the meter will respond to spu-
rious frequencies. This meter incorporates an
antenna “loading coil,” which in one fell swoop
tunes and matches the circuit, and effectively
lengthens the antenna. The secret is that the
coil is constructed by “cut and try” so that it
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matches the builder’s particular ecircuit.

Using a surplus 500 microamp meter com-
monly available for $1.75, the circuit is wired
as in Fig. 1. This wiring is not critical as to
layout; winding the coil is.

Cement a seven inch length of #12 tinned
wire into the body of a banana jack by first
forming a loop in the wire to obtain a pres-
sure fit. Drill a 1/64 inch hole as in Fig. 2
and fish the end of a five foot length of #24
enamel wire into it. Solder the end of the wire
to the metal part of the jack and screw this
part into the plastic, while twisting the wire
in the hole to take out the kinks.

Start the winding with 45 turns, which
should take you to the end of the plug and
tap solder the wire to the antenna. Loosely
couple a grid-dipper to the coil and check
frequency. Remove two turns at a time until
you hit 29 me. First check the grid-dipper with
a communications receiver to be sure you know
where 29 me is with some degree of accuracy.

E'
¥
LOADING COIL
IN2IC 10K
P—1-
FUSE CLIP
MOUNTED _L_
2 5MH T~ 50040
00l DEJUR 1/2
( SURPLUS)

FIG.1

F'*L ASTIC B800Y

FIG 2

During the coil pruning operation, the grid-
dipper should be far enough from the F.S.M.
so that only a slight indication is noted on the
microammeter. This prevents detuning of the
loading coil. When the coil is completed, per-
manently solder the end of the winding to the
antenna, covering the whole assembly lavishly
with coil dope.

After completing the electrical portion the
author found that an Ajax magnetic door latch
could be fastened into the bottom of the case.
This allows the tiny meter to be firmly at-
tached to metal surfaces such as the roof, trunk
or dashboard of a car. Cut a 5/16 inch by
1%& inch slot as indicated for the magnet to
protrude through the bottom and cover this
with a thin piece of tape to protect it from
scratching.

By removing more turns the unit will op-
erate on six meters. Using the banana jack
makes it convenient to construct a set of an-
tennas. Start with thirty five turns for the six
meter winding. When in use, you will almost
certainly find a need to use gain control R; to
reduce sentitivity. cees WSYZC



Forty Meter ZL Special

AFTER struggling through the morass of
commercial broadcast stations around 7135
ke to copy the Florida RTTY Emergency Net
one Sunday afternoon, I staggered out of the
shack swearing never again. Unless vou’ve had
the experience of being kicked in the head by
several foreign soap operas crying to the tune
of 50 kilowatts or so each, it’s hard to imagine
the exasperation involved in trying to work
RTTY on forty from this location. As I had
the coverage of Florida primarily in mind, and
the working of stations on the Eastern Sea-
board as a second consideration, I decided that
a fixed antenna with good forward gain and
high front to side ratio would fill the bill.

The ZL special has been around for a good
number of years but has been used mostly on
ten, fifteen, and twenty meters. After reading
the specifications, this seemed to be a good
prospect for my beam.

The antenna described here is a variation of
the ZL special and is a good compromise of
good gain and directivity, small space require-
ments, and best of all, low construction cost.
The total list of supplies consist of two 2x2’s,
300 feet of wire, a hank of TV twinlead, and
twelve insulators which can be cut out of plexi-
glass. Before we begin the description, let me
say again that this was not built for a DX
antenna, but rather for good coverage of Flor-
ida, of which 80 percent lies south of this lo-
cation. However, when it was temporarily
raised to sixty feet, the first contact was in
South America.

Basiecally, the antenna is a pair of folded di-
poles fed 135° out of phase. The ends of the
elements are drooped downward to form a pair
of inverted V’s hung from a common boom. All
wires on each side of the boom are in the same
plane, resulting in the whole array looking
something like a four element beam.

Construction begins with the boom which can
be of either wood or tubing cut to 17 feet 6
inches. I used two 2x2’s butt-jointed and rein-
forced at the center to reduce sagging. Insula-
tors were fastened at each end and at 18 inches
in from each end as shown in Fig. 1. The direc-
tor consists of a folded dipole resonated at the
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Doug Gaines W4AXE
2323 S. E. 11ih Street
Gainesville, Florida

desired frequency. The reflector is cut about
8 percent longer until the antenna is raised and
tuned. Between the feedpoints of the two ele-
ments, a length of 300 ohm TV lead-in is con-
nected with a half twist for the phase shift.
This lead-in handles my kilowatt okay in this
applitation. The feedline is connected at the
feedpoint of the director. With the dimensions
given for 7140 ke or using the formulas in Fig.
2 for other frequencies, the impedance is close
to 75 ohms. I played around with 75 ohm twin-
lead and baluns for my transmitter. Needless
to say, bandswitching became a dismal affair.
In desperation, I tied on RG-11, and, wonder of
wonders, it worked! The pi-network of my
linear was quite happy with the new load.
The end wires of the director were adjusted
in and out until a low point was found in the
SWR at the desired frequency. When the best
point was found, the wires were soldered in
place. The reflector was tuned in the same way
for maximum gain, using a field strength me-
ter. This was done with the boom raised to its
permanent height and the elements stretched
out to their approximate tie points. At this
location, the apex of each V is at 40 feet and
the apex angle is 60 degrees. Sharper angles
tend to decrease the usable bandwidth and di-
rectivity. As this angle is decreased, a point is
reached where the array becomes too eritical

to tune. This point seems to be at an angle of
30°.

s ——

i ¥
f
E
‘( TWIN LEAD
D /
X
. J }
i il :L ﬁ C
- A -
DIRECTOR T
GENERAL FORMULA IMENSIONS FOR Ti14Qke
A= 433 /mc A= 6201t
B8 = 467 /me B = 65511
C= li/me C = |51t
D= 12%3/mec D = |75t
E= Himc=300n Es= I5Mf
TWIN LEAD

FEED LINE CONNEETS AT X-Y

60*

FIG., 2
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175 WATTS S

Here's the simple, easy way to go VHF on SIX
METERS! Just feed the 20 meter output of your
present SSB, AM or CW exciter into the P&H 6-150

and you have 175 Watts PEP on SIX METERS, either

crystal or VFO controlled, depending on your exciter
features. Resistive Pi-Pad and switchable Half-Power
Pad permits operation with any 5 to 100 Watt
exciter. Since the 6-150 is a high stability mixing
device, the output signal stability is the same as
that of your exciter. Uses a 6CX8 crystal oscillator/
Class A buffer; a 6360 Balanced Mixer and a NEW
AMPEREX 8117 push-pull output tube. Power input
to 8117 final: 175 Watts PEP on SSB, 165 Watis

Complete — With Built-in Power Supply,
All Tubes and Crystal, for Only $299.95

WRITE FOR LITERATURE

with
P&H ?
6-150 | Silg
TRANSMITTING [iRE
CONVERTER

ON SIX METERS

CW, 90 Watts linear AM. Entire chassis and all
shielding is COPPER PLATED. Ovutput jack provided
to furnish oscillator signal injection for receiving
converter. Quiet 200 CFM forced-air cooling. 50-70
ohm input and output impedances. Husky built-in
power supply has three separate rectifiers and filter
combinations. Meter reads; PA GRID, PA PLATE and
RELATIVE RF OUTPUT. Modernistic curved corner
grey cabinet; 9" X 15" X 10%". The P&H 6-150
is so thoroughly shielded, by-passed and parasitic-
free that it operates as smoothly as an B0 meter
transmitter. COMING SOON! THE P&H 2-150 FOR
TWO METERS! ;

ELECTRONICS INC.

‘é' 424 Columbia , Lafayette, Ind.

This is a simple antenna to build if you
have a structure such as a pole, tree, or tower
that can support the boom at 30 feet or more.
40 feet seems to be a good height for working
stations out as far as 400 miles, The labor is
well worthwhile when the performance is con-
sidered.

I checked gain against my dipole, which 1s
20 feet higher than the beam. When transmit-
ting, forward gain to stations 100 miles or
closer is about 6 db better than the dipole. On
longer hauls, it is closer to 10 db as reported
on good receivers, such as 75A4’s, HQ-180’s,
75S-1's, ete. On receive, a real mystery pops
up. When I switeh from the dipole to the beam,
signals from the South jump at least three
S-units. Thig dipole is a good one, too. The
high readings may be due to a greatly different
radiation angle or to the presence of obstacles
in the field of the antennas. I think that a
more likely reason is the same thing that
makes the cubical quad and dual-diversity beam
such good receiving antennas. All have a large
cross-section and each has nearly an equal pro-
portion of vertical to horizontal components.
Front to side ratio is about 25 db measured
with a field strength meter. Front to back was
purposely kept low, as I did not want to lose
northern stations. Stations to the East and
West are down far enough to make forty me-
ters much more comfortable to work.

So, fellows, let’s don’t let forty fall by the
wayside as a reliable band because of small
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space. This antenna can take up almost as little
space as a full sized twenty meter beam and
is still full sized on forty. Don’t be persecuted
by Russian propaganda stations or get involved
in John Loves Mary in Spanish. Put up the
Inverted-V ZL-Special and live! ... W4AXE

...........

Soldering leads shortens transistors life.
Heat sinks, often not infallible, necessitate un-
desirably long transistor leads. What do we
do? We build transistors, beautiful little gems,
expensive little gems. Then we blithely ruin
them by the thousands trying to solder them
into the cirecuit. The solution? Classically
simple. Don’t solder transistor leads. Insert
and solder special crimpable eyelets in the
circuit, Then slip the transistor leads thru
these and crimp, giving a positive electrical
connection and the shortest one possible. I
know. I should have thought of it, too. Veetor
has them all ready to go. They're called
TRANSCRIMPS, available from Vector Elee-
tronics, 1100 Flower St., Glendale 1, Calif.
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the
Poly-Comm 628

6 & 2 Meter Transcelver

A strong newcomer in the VHF equipment
field is the Poly-Comm Model 62B, 6 and 2
meter transceiver. This compact little unit is
designed for mobile and home station use, con-
taining a universal power supply for both
modes of operation. Study of the specifications
will show that the manufacturer, Polytronies
Lab Inc., really took on a task in designing
the unit.

This transceiver proved to be very difficult
to evaluate. The time proven approach is to
compare any new equipment with the competi-
tion in the areas of features provided, per-
formance and cost. In this instance, the usual
yvardsticks do not exist. No competitive product
provides 6 and 2 meter coverage, self contained
universal power supply and self contained VFO
for both bands.

The photo shows the external details of this
attractive little package. A universal mobile
mounting bracket, provided but not shown, al-
lows the unit to be mounted in almost any mo-
bile location. Before going into the results of
the test, a brief circuit deseription is in order.
Reference to the block diagram and the speci-
fications will assist in understanding the fol-
lowing discussion.

The receiver section, designed for AM re-
ception only, consists of a 12 tube superhetero-
dyne circuit using triple conversion on 2 meters
and double conversion on 6 meters, A high
gain, cathode coupled, dual triode rf stage
works into a Nuvistor first mixer. A 94 me,
crystal controlled Butler oscillator supplies the
injection signal. On 6 meters, the oscillator is
disabled and the signal idles through the first
mixer. A voltage regulated, Colpitts oscillator,
operating at 46.595 +2 me is used to supply
injection to the second mixer. The oscillator
and second grid mixer circuits are gang-tuned,
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Roy E. Pafenberg W4WKM

resulting in a second if frequency of 5.405 me.
A stage of amplification follows, feeding the
third mixer. Here, a 4.95 me crystal oscillator
is used to produce the final 455 ke if frequency.
Two stages of 455 ke amplification are used
to obtain the desired selectivity.

It will be seen that the rf-if portion of the
receiver section is essentially a good design,
double conversion 6 meter receiver with a high
performance, crystal controlled converter used
to provide 2 meter coverage. The results are
very good and actual tests show that the claims
of image rejection and selectivity are actually
exceeded in production. The price paid for this
superior performance is the presence of the two
spurious responses pointed out in the specifi-
cations.

Silicon diodes are used in the detector, AGC
delay and ANL circuits to provide excellent,
hum-free performance. A dual triode is used
in the squelch and first audio stages which
drive the parallel connected 6BQ5 audio out-
put tubes. These tubes, which are also used as
modulators in the transmit condition, drive an
internal 212” PM speaker. Rear-chassis termi-
nals are provided for use of an external speak-
er if desired.

The 62B transmitter section is more or less
conventional except for the inclusion of the in-
ternal two band VFO. A switch permits se-
lection of the VFO or a front panel mounted
crystal. The oscillator frequenecy is tripled in
the plate circuit and feeds a frequency doubler,
driving the 7551 output stage on 6 meters. An
additional tripler stage is switched in to give
2 meter coverage., The modulator consists of a
high gain pentode followed by a triode which
drives the 6BQ5 modulator tubes. The ceramie
microphone supplied with the transceiver is
matched to the speech system for optimum re-
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“Wonder Bar” 10 Meter Anienna

As featured in Nov. 1956 QST. Complete with B & W
3013 Miniductor, Only 8 ft. long for 10 meters.

Wt. 5 lbs. :
Amateur Net $7.85

PRECISION PLANETARY-VERNIER
for exceptionally fine tuning

Superb craftsmanship
of England, Ball bearing
dia. shaft, 1v%" long,

Vy FB for fine tuning,

ahle to any sha t.

10 for $13.50

PRECISION BALL DRIVE DIAL

shaft. For that velvet touch...

Versatile Miniature Transformer

Same as used in W2EWL SSB Rig — March
1956 QST. Three sets of CT windings for
a combination of impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using center-
taps the impedances are guartered.) The
ideal transformer for a SSB transmitter.
Other uses: interstage, transistor, high
impedance choke, line to grid or phte.
etc. Size only 2” h. x 34" w. X 3" d.
New and fully shielded,

3 for §3.49 Smateur Net $1.39 0.0 51075
ARROW Authorized distributor of HEATHKIT equipment

.-
mmmmm

R : S
ISHlpﬁg Al

by Jackson Bros.
dri"'r 'J'ﬁ"
6:1 ratio,
Easily adapt-

Comparable

Another superb product of Jackson
Bros. of England, 4" dia. dial with 6:1
ball drive ratio, Fits standard %"

Amateur Net $3.95

......
mmmmmmmmmmmmmmmmmmmmm
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99'er 6 Meter
TRANSCEIVER

A true ham station, ideal
for both fixed station and
mobile operation.

Double conversion superhet
gives you extreme selectivity
and freedom from images
and cross mqdulation.
Transmitter section has an
ultra-stable crystal oscillator which also may be controlled by
external VFO.

Efficient, fully modulated 8 watt final works into flexible Pi
network tank circuit, Large S meter serves for transmitter

tune-up procedure,
Amateur ne}_ price Sl 39.95

CERAMIC CARDIOID MIKE

Lowest cost, yet includes every feature
essential for SSB operation. Flal, smooth
response from 300 to 3,000 cps. Litlts *rom
stand for mobile or desk operation. Hi-Z,
output —60 db. Ceramic element unaffected
by heat or humidity. Price includes relay-
control switch, stand and 8'2" shielded
cable. Mike size 734" x 112" wide.

Model 729 27 5.90

HIGHEST F to B MADE

Flat response (40 to 15,000 cps

allows actual increase in RF EnLeﬁ'-enﬂ?tﬁnE.zﬂi

cardioid pattern, essential for SSB tuts accidental

tripping of VOX ckt. Output —55 'db. On/off switch

(can be’ wired for remote control). 150 ohms or Hi-Z

uutpqt selected at cable connector. Mike size 7- 3/16”
174", Price includes mike and cable,

Model 664 $5 7 .00

Matching desk stand with DPDT switch $9.00
Stand, less switch $6.00

MAIL ORDERS PROMPTLY PROCESSED
SA.ME m.'r smmsm rnom STOCK

L6,
aaaaaaaaaa
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...........

ﬁR-RUWDELECTnomcs. INC.

TRADE-INS WELCOMED

ELECTROVOICE Mod. 729 |

.....
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sponse. A side advantage is that the audio
gain may be fixed and still provide good
performance.

Antenna feed requirements for both the
transmitter and receiver are a reasonably flat
51 ohm termination. S0-239 connectors are
used for separate 6 and 2 meter antennas. In
the event one of the increasingly popular two
band antennas is used, an internal strap con-
nection will permit using a single connector
for both bands.

The internal power supply employs a special
power transformer which allows operation
from the ac line or, using a conventional vi-
brator circuit, operation from 12.6 volts dc.
Circuit switching is accomplished by inserting
the appropriate power cord in the chassis con-
nector. Four silicon diodes in a voltage doubler
configuration supply the high voltage require-
ments. Another silicon diode powers the de re-
lays when the transceiver is operated from the
ac line.

The unit loaned for the test, Serial Number
12B719, was accompanied by a letter from Bud
Hargreaves, W2SXB, Chief Engineer of Poly-
tronics. The letter said, in part, “. . . We have
found that evaluations of equipment have been
stilted and have been directed toward the good
points, ete. We hereby authorize you to mention
any undesirable features which you may find in
the unit. . . .” Bud went on to specifically men-
tion a couple of problems in the equipment.
Some problems exist in any product but they
are normally kept a dark secret by the manu-
facturer. If an unwitting user points out one of
these problem areas, the manufacturer all too
often expresses shocked surprise that such a
condition could exist. The frank and open atti-
tude of Polytronics is indeed a refreshing
change.

Bud’s statement was taken at face value and
the transceiver really put through its paces,
both on the air and on the bench. A local ama-
teur, who prefers not to be identified, had ex-
pressed an interest in looking over the 62B
and I was quick to take advantage of his ex-
perience. His competence is based on many
vears of professional and amateur VHEF equip-
ment design experience and backed up by some
rather extensive test facilities. After inspection
and limited testing, the unit was hauled to the
basement lab and given the works. The tests
resulted in 8 pages of notes, too lengthy to
reproduce here. Environmental testing equip-
ment was not available so specifications relat-
ing to temperature, shock, humidity and vibra-
tion were not checked. I don’t claim that full-
fledged compliance testing was conducted but
a wealth of equipment was available and the
balance of the specifications were checked out
to the extent required to detect any serious
departure from the manufacturer’s published
claims.

The 62B appeared capable of meeting or ex-
ceeding all specifications except those on trans-
mitter VFO stability. As noted in the specifica-
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tions, frequency stability of the VFO is cited as
being within #+.02% from —20° C to +60° C.
This figures to be +=29.2 KC at 146 MC. Bench
tests showed drift in excess of this., Tests were
conducted at room temperature of 21.5° C,
using thoroughly warmed up and calibrated
equipment. The 62B was turned on after being
off for 24 hours and the VFO “spot” switched
on only long enough to accomplish the measure-
ments conducted at 5 to 10 minute intervals.
Results, from a starting frequency of 144,312
MC, were as follows:

VFO drifted down 106.0 ke in 1st 30 minutes
VFO drifted down 24.0 ke in 2nd 30 minutes
VFO drifted down 12.0 ke in 3rd 30 minutes
VFO drifted down 2.5 ke in 4th 30 minutes

At 5 hours and 36 minutes, the transmitter
was operated key down for 10 minutes, result-
ing in an adidtional downward drift of 600
cycles. At the conclusion of this test, a ther-
mometer placed loosely on the top of the cabinet
read 53° C, a rise of 31.5° C over ambient,

Receiver stability measurements were con-
ducted on 2 meters and performance was with-
in specifications of +=.06%. This test was con-
ducted by accurately measuring the second os-
cillator frequency. From a cold start, the unit
drifted up 27 ke in 35 minutes and then drifted
down 12 ke in 1 hour and 37 minutes. Drift on
6 and 2 meters is essentially the same,

Inclusion of the VFO feature in a 6 and 2
meter transceiver of compact construction
poses many problems. Extreme supply voltage
and temperature variations, vibration and
shock are present in mobile operation. The
oscillator tank switching problem is another
obstacle that must be overcome. Polytronics has
chosen the oscillator-frequency maultiplier ap-
proach and the results serve to highlight the
problem. The stability, while certainly not the
best, is probably as good as can be expected
in a competitively priced equipment of this
tvpe.

While the “state of the art” approach of a
limited range, high frequency VFO and crystal
controlled frequency converters could be used,
a number of tuning ranges would be required
for full coverage of both bands. Further, the
increased circuit complexity required to reduce
spurious output frequencies would probably
price the equipment out of the market.

The balance of the test proceeded nicely. Re-
ceiver performance is all that is claimed. Se-
lectivity was found to be even better than that
cited in the specifications. 6 db bandwidth was
measured at 3.9 ke and 40 db bandwidth at
19.5 ke. This degree of selectivity is very com-
forting to have, however it imposes more strin-
gent stability requirements on the receiver cir-
cuitry and makes any drift in the received
signal more pronounced. Retuning of the 62B
is required during warm up. Sensitivity is ex-
cellent and overall performance such that weak
signals really come up over the noise. S-meter
readings were correlated with input level and
each S-unit between S1 and S8 reflected an
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average of 5.4 db increase in signal level. Im-
age rejection is exceptionally good. The second
and third if frequencies could not be detected
on the 2 meter band, with the full 2 volt out-
put of a General Radio 805-C signal generator
pumped into the antenna connector. The two 2
meter spurious responses were present at the
predicted intensity.

The receiver audio system is more than ade-
quate and no trouble was encountered with
microphonics when using the internal speaker.
The shock mounting used for the receiver tuned
circuit assembly and the transmitter VFO
really shows its merit under conditions of vi-
bration and shock. The squelch cirecuit works
well and can be set to trip on signals way
down in the noise. The squelch threshold is
fully adjustable and the adjustment holds for
extended periods.

Power output of the transmitter was meas-
ured, using a Bird Termaline Model 61 RF
Wattmeter. Measured power output into this
50 ohm load of 9 watts on 54 me and 5.5 watts
on 148 me agreed with the final inspection
check list packed with the transceiver.

I was very much impressed by the quality of
components used in the 62B. Teflon insulated
wire is used throughout the unit and all metal
parts are heavily plated. The quality of work-
manship in the assembly and wiring is uni-
formly good. Careful attention to mechanical
details, including the shock mounting of the
receiver tuning elements and VFO, contribute
to the overall performance. Physical layout of
the front panel is good although the compact
size of the unit does make some compromise
necessary. The front panel mike connector is
comparatively large and, as a consequence, the
PA tuning and loading controls are a bit diffi-
cult to reach. Fortunately, these controls do
not require constant attention so no hardship
is imposed. The recessed front panel provides
ideal protection for the controls in the mobile
environment and this feature should not be
sacrificed. However, when the unit is placed on
the operating table, the meter and dials are
somewhat obscured by the cabinet overhang.
Flip-out extension feet mounted on the bottom
front of the cabinet would tilt the transceiver
at a convenient viewing angle,

On the air performance was excellent and,
except for some comments on VFO drift, re-
ports were consistently good. Modulation qual-
ity was reported as excellent. Receiver drift
was noticeable during warm up but, once sta-
bilized, the receiver is a real pleasure to oper-
ate. I believe the logical approach is to accept
the VFO as a bonus feature, to be used as a
crystal substitute only as required. The dual
band coverage and many other desirable fea-
tures result in overall performance of the 62B
that places it ahead of competitive factory as-
sembled products on the basis of dollar value
received. ... WAWKM

(Turn page for Specs.)
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“Your Friendly Supplien’

OFFERS

THE LARGEST INVENTORY
of USED EQUIPMENT in the
NORTHEAST. SEE SAMPLES BELOW.

B & W 5100 W/515B 350.00
Central Electronics 20A 149.95
Collins 32¥1 W/515B 315.00
L 32V2 275.00
Globe 90 39.95
Y 5008 399.95
Gonset GSB-100 299.95
- GSB-101 275.00
Hnlhcrnfiers SX-71 135.95
SX-99 99.95

4 SX-101 Mk 1 249.00

L4 SX-101 Mk |l 269.00

i HT-32 449.00
Johnsen Courier 174.95
. Pacemaker 275.00

4 Kilowatt 899.00
National HRO-60 W/coils 389.00
el NC-183 149.00

WRITE FOR LATEST COMPLETE LIST

Euane RADIO

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

G [NG BULS

G.A.M. offers an antenna mount
for interchangeable antennas or
any other purpose where an elec-
trical connector is necessary,

MODEL No. TGM-R
EASY TO INSTALL
ne need to remove upholstery!

Mounrs fn::rn out- | Mounts flat; only
sicle by insertion | uses 33" inside
through 78" hole. | roof.

MODEL f"-"u. TG-1-R
« Will stand up to 150 watts RF

power,

e Stainless h]fl['l[lg steel whip 14
wave long. May be cut to your
specific frequency.

« 144 to 470 mec.

o« Comes complete with 12 foot
cable, factory installed.

LIST PRICES

MODEL
No. TG-1-R : TG-1-R (inel. mount) $8.25
(144-470 me.) TG-1-R (w/o mount)  $2.50
PAT. PEND. TGM-R (no antenna) $6.25

SEE YOUR DISTRIBUTOR OR WRITE GAM DIRECT

éﬁ:‘j\ Clhehonis ...

138 Lincoln St., Manchester, N. H
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CONDENSED SPECIFICATIONS
Polycom 62B

TRANSCEIVER:

Frequency Coverage: 49.75 to 54.25 mc;
143.75 to 148.25 mc.

Tube Complement: |6 tubes, 5 silicon

rectifiers, 3 silicon diodes and 5 gas
requlators.

Antenna: 50 ohm line. Separate SO-239
Connectors for 6 and 2 meters with

optional strapping for 2 band anten-
nas.

Power Source (—20 to 4-10%, of rated
input voltage): 117 volts 60 cycle ac at
90 watts receive, 140 watts transmit,

or 12.6 volts dc at 10 amperes receive,
16 amperes transmit,

Front Panel Controls: VFO-Xtal Switch,
Receiver Tune, VFO Tune, Volume,
Squelch, Antenna Trimmer, Band
Switch, Driver Tune, PA Plate Tune,

Antenna Loading and Meter Function
Selector.

Size: 1" wide x 10" deep x 5" high.
Weight: |5 pounds.

Finish: Marine gray with maroon knobs
an'c'zll white lettering; brushed aluminum
grill.

Accessories Supplied: Ceramic micro-
phone with retractable cord, universal
mobile mounting bracket, ac power
cord and battery power cord.

Accessories, Optional: Base station

microphone and 2 & 6 meter dual
band antennas.

TRANSMITTER SECTION:

Type Circuit: Separate oscillator, multi-
plier(s) and straight through amplifier.

Plate Power Input To Final: 18 watts on
6 meters, |7 watts on 2 meters.

Modulation Capability: 85 to 100%, at
average voice level using plate modu-
lation.

Hum And Noise On Carrier: At least 40
db down from 30%, modulation level.

Harmonic Suppression: All harmonics and
j:auric:us emissions better than 50 db
own.
Frequency Control: VFO or crystal.
Crystal Stability: =.005% —30°C +o
1-70°C. '

16

Crystal Circuit Stability: ==.006%,
—20°C to +60°C.

VFO Stability: =.029, —20°C fo
+60°C.

RECEIVER SECTION:

Type Circuit: Triple conversion super-
heterodyne on 2 meters, double con-
version on &6 mefers.

Calibration: 100 kc graduations every 4°
with 6:1 tuning ratio.

Sensitivity: Better than .2 microvolt on 6
meters and .3 microvolt on 2 meters
for 6 db S+N at 309, 1000 cycle

modulation.

Selectivity: —6 db bandwidth 8 ke ==2
kc: —60 db bandwidth 25 kc =5 kc.

Delayed AGC: Audio output varies less
than 3 db for inputs between | micro-
volt and .| volt,

Squelch, Adjustable: .08 microvolt thresh-
old on 6 meters, .| microvolt on 2
meters.

Noise Limiter: Floating series gate type.

Audio Output: At least 2 watts into 215"
internal speaker or 3 watts into exter-
nal 4 ohm speaker with less than 159,
distortion at | watt.

Hum And Noise: Better than 40 db down
from | watt output.

Frequency Response: Within 1 db to
—5 db from 250 to 3000 cycles.

Image Rejection: |st image better than
85 db down, 2nd image better than
60 db down and 3rd image better than
85 db down.

Spurious Responses: Better than 60 db
down except within ==20 kc of desired
signal.

Internal Generated Spurious Signals:
145.17, approximately 90 microvolts
(S9); 147.80, approximately 80 micro-
volts (S8).

Cross Modulation and Desensitization:
Better than 50 db down at =20 ke.

IF Frequencies: 52.00 mc (=2 mc), 5.405
mc and 455 kc.

Stability: =.069% from —20°C +to
+60°C.
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DUMMY LOADS anp ANTENNA TERMINATORS/DISSIPATORS)

r

For companion RF Broadband Transformers

refer to Sales Service Bulletin #8013,

APRIL 1962

2 g
4 8 :
I~ L = -

E <Z ém SxE | “xi
uSz £z 2% |23° %[
=S= =0 < >08 | mos
FEZ 2z <] 2= | BT

TER-250-300 U DCw 30me | 2% SO0 (
TER-500-TO U BC w 30 me D0 1 D00
TER-FO-600B | DA199 /U I DC o 30 e 00 | EnEhy
TER-1800-300 U DC to 30me| 1800 | 3600
TER-3500-70 U DC w 0me| 1750 | 3300
TER-3500-600 B | DA 200/UIDC o 30me | 1750 1500 (
TERS000.70U | DA-210/UIDC w0 30me | %000 | 10.000 %
|
TER-S000-300 U 2.30 me S000 | 10,000
TER.SOD0600 B | DA-201/U | DC o W0 me| 5000 | 10,000
TER-18KA-50 U DC w Yome | 18,000 | 36,000 ?
TER-18KC-50 U DC w0 30me | 18,000 | 36,000 )
TER-1RKA-70 U " 18.000 | 36000
TER.IERC-TOU - 18,000 | %,000
TER-18K-600 B 4-28 mx 18000 | 36,000 1}
TER-18K-600 BF 4-28 e 18.000 | 36,000 )
TER-25KA-50 U DC to 30 me| 25,000 | 90,000 s
TER-25KC-50U 25.000 | 30,000 _{
TER-25KA-70U - 25000 | $0.000 )
TER-2SKC-T0 U 25000 | Y0000 f
L
TER-25K-600 B 4-28 me 25.000 | 50,000 1

WITH TMC Models

Request
Technical
Bulletin
8009

ER

Models TER-18K and Model TER-25K
are new additions to TMC’'s family of
dummy loads and antenna termina-
tors/dissipators that cover the power
range of 250 watts average to 50 kw
peak. Models TER-18K and TER-23K
are provided in 50, 70, and 600 ohm
terminations and are housed in metal
cases provided with casters for mobility,
A meter to indicate forward and re-
flected power for computation of VSWR
is provided as an optional item. Model
TER-18K-600-BF, a 600 ohm terminating
unit in a fiberglass reinforced plastic
case, is used to terminate a Rhombic an-
tenna in high powered transmission serv-
ice of up to 50 kw PEP, over the fre-
quency range of 4 to 26 megacycles.

The TECHNICAL

MATERIEL
CORPORATION

MAMARONECK, NEW YORK

ond Subsidiaries
OTTAWA, CANADA « ALEXANDRIA, VIRGINIA « GARLAND, TEXAS

LA MESA, CALIFORNIA « POMPANO BEACH, FLORIDA
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Ham Radio

n Finland

John Velamo OH2YV

lsokaart 4-8-30
Lattasaari. Helsinki
Finland

HE Finnish Amateur Radio League, SRAL,
1s among the oldest amateur radio organiza-
tions in Europe. It was founded officially in
1921, so this spring means the 41-year mile-
stone to it. However, long before thig there
was conslderably strong amateur radio activity
in Finland; some of the still active Finnish
amateurs were ‘in the business’ already around
1913-14, not to mention the actual pioneers
who are not living among us any longer. Let
us mention only A, Tigerstedt who developed
the vacuum tube in a way that the Germans
adopted as an important military secret that
time. Leo Lindell OH1NA, silent key in 1936,
is sald to be the founder of SRAL, also the
first Finnish radio amateur. In addition to
these the amateur radio has many traditions
in Finland.

The membership of SRAL (Suomen Radio-
amatoori/iitto) is about 1800. Approximately
1600 of them are licensed amateurs. The coun-
try 1s divided into ten distriets, OH1-OHg,
OH¢ Aaland Islands having selfgovernment
and thus counting as a separate country from
Finland in the Amateur World. The maximum
input power allowed to OH stations in the
General class is 200 watts on 80-40-20-15-10
meter bands as well as on the VHF bands.
There are possibilities that special permission
will be granted to OH amateurs for operating
on 160 meter band with a maximum of 10
watts input power.

The amateurs in Finland are divided into

W6AM
OH2XK, OH2RM, K2RKN/OH2QZ, OH2XZ of
U.S. Embassy, W6AM, in shack of OH2XZ.

visiting Finland in 1961

summer.

I8

three classes: Technical, Novice and General
Class. Technical Class requires knowledge of
electrical and radio technies and regulations
for amateur radio. However, no code speed 1s
required. Novice Class requirements consist of
basic knowledge of electrical and radio tech-
nics, code speed of 8 wpm plus regulations for
amateur radio. General Class requirements are
12 wpm code speed, good knowledge of radio
and electrical technics, considerably good abili-
tv to communicate on the bands, not to men-
tion good knowledge of amateur radio regula-
tions ete. In general the requirements are
much like those in the USA. Technical Class
license allows 200 watts on 144 me and higher
bands, CW or phone. Novice Class allows a
maximum of 15 watts input power on 3510-
3545 ke, 7020-7050 ke and 21060-21150 ke CW
only, and the transmitter must be erystal con-
trolled. After making at least 300 QSOs the
Novice will be allowed to try to pass the Gen-
eral Class examination. The Novice class li-
cense is valid for a maximum of three years,
and it will not be renewed. The General Class
rights are those already mentioned.

Eif%‘ -

OH2YV John Yelamo, General Secretary of the

SRAL of Finland, honorary Secretary of the
Award Hunters' Club, President of the local
radio club, member of A1-OC, Tops-CW-Club,
HSC, Rce, ete.

In Finland there are possibilities to any for-
eigner to get an amateur license and an OH
call. However, this is based mainly on the
reciprocal agreements, but many exceptions
have been done, too. At the present time there
is one American (OH2XZ), one Australian,
and one Norwegian amateur licensed in Fin-
land. Earlier there have been a few English-
men, a few Swedes, ete. At the present time
it seems that the Finnish authorities are in
favor of the reciprocal agreements because ap-
plications of some amateurs of “non-reciprocal”
countries have not been accepted. In Finland
the authorities have given SRAL the rights
to control the radio amateur activities; prob-
ably Finland is the only country in the world
where the official league has such duties and
privilege! This system 1s working well, and

73 MAGAZINE



violations against radio laws happen very sel-
dom among the Finnish radio amateurs. The
control work of SRAL is mainly advising but
in serious cases SRAL has right to propose
cancelling of certain amateur radio licenses.
Thus the amateur radio activity in Finland is
extremely free, however the system gives
SRAL very serious duties and sometimes
causes certain difficulties especially when vio-
lations are notified.

The DX activity in Finland is on a high
level, as an average. The high top man prob-
ably is OH2NB with approximately 300 coun-
tries worked. OH5NW comes with some 260
countries on phone alone. Over 30 OH ama-
teurs have more than 180 countries worked:
they represent about 7-8% of the continuously
active OH amateurs. The contest activity in
Finland is high, especially in the international
contests like WAE-contest, ARRL Competition
ete., and before all the Scandinavian Activity
Contest which usually show very strong OH
activity on the bands. The number of OH’s
in these contests usually is among the highest
in the whole world. SRAL issues three awards,
OHA, OHA-100 and OHA-300, for contacting
OH amateurs. Rules of these are available
from Box 306, Helsinki.

Among other international activities in Fin-
land there can be mentioned also the WDT
and CRC awards, WDT being issues by the
Tampere gang (OH3), and CRC award by the
Radio Club of Cafe de Colombia (hi!). CRC
has meetings daily, at the luncheon time, and
thus it ean be said to be the most active ama-
teur radio club in the world! Furthermore, the
oldest and original award and certificate hunt-
ers’ organization, the Award Hunters’ Club
(AHC) has its headquarters in Finland. New-
est addition to the Finnish certificates is the
VRCC for the Finnish Railroads 100-year
jubileum, issued by the railroad amateurs.

The local club activity in Finland 1s lively,
too. There are nearly 30 clubs altogether, rep-
resenting practically all Finnish cities. These
clubs include most of the active OH amateurs
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OHT7NF Eino Toivanen, the 7 mc specialist with
156 countries on forty cw. Old Timer, one of
the European pioneers on 28-mc—operating
world-wide in the early "30s.
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President of the 'OH YL amateurs, Marie
OH2FB (XYL of OH2YV).

in their membership. The biggest of them is
the OHZ2-Club, “Kakkosten Kerho,” with a
membership of approximately 300. The smal-
lest clubs contain around 5-6 members. The
Club stations usually have call signs beginning
with the letter ‘A, OH1AA, OH2AA, OH5AC,
OHG6AB ete. The Headquarters call is OHZ2A,
having also been used as OH4A, OH9A and
OHgA.

There are approximately 35 YL and XYL
amateurs in Finland. A few of them are in
the Novice Class. Their activities are not ex-
tremely strong on the bands; merely they seem

e
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C‘HZN Armas Valste, the top DXer of Finland.
Old Timer, one of the first Finnish Radio Ama-

teurs.

to like to arrange meetings. Mostly the OM’s
of the XYL amateurs are licensed hams, too.

The youngest OH amateur is OHZBAD, 13
vears of age, good “runner-up” being OHZ2BL
with 14 years of age. They both are still in
the Novice Class but very soon they will be
changing the final tube to bigger The
Novice Class system has given very good ex-
perience in Finland as to the operating ability
and skill of amateurs. The General Class ama-
teurs coming from the Novice Class regularly
show a very good skill on the bands; this is

(Turn to page 77)
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An Extra Hand in the Shack

James G. Lee WOVAT
Box 45621
Los Angeles 45, California

Dot Maker

ANY times while trying to track down

TVI, BCI, Parasitics, ete., in a trans-
mitter, two hands are just not enough to key
the transmitter, tune an absorption waveme-
ter and TV set all at the same time. If there is
someone else around to assist this is no prob-
lem, but when one is alone it is impossible to
be in two places at once. “DOT MAKER"” can
help solve this and other problems.

The basic circuit, shown in Fig. 1, is a
free-running multivibrator. This circuit is due
to Courtney Hall', and is probably one of the
simplest multivibrator circuits to be found.
Yet, it is reliable, stable, consumes very little
power, can be synchronized, and ean be wired
in only a matter of minutes. In Fig. 1, when
voltage is applied, C begins to charge through
V: and R.; the current through R. cuts off
V.. When C has charged, V; cuts off. Since
no more current i1s flowing through R., V-
conducts and discharges C through R,. The
original condition is now restored and the
cycle starts over again. V, and V. can be com-
bined into a single tube envelope such as a
12AU07, 12AX7, 12AT7, and other similar
tvpes. Capacitor C may be switched to provide
different rates, and if synchronization is de-
sired, the grid of V. can be returned to ground
through about 200K ohms and sync¢ voltage

6.3y
0 VAC g I 8H/50 MA
25MA/ 120
125y RECT + 150V

coupled to the grid of V. through a capacitor.
The output should only be taken from the
cathode of V. since it is not very sensitive to
loading impedances as is the cathode of V..
V. acts as a cathode follower in this case.

The frequency is changed by changing the
capacitor and/or the resistors. Making R.
variable and switching in different values of
C gives a very wide frequency range.

Referring to Fig. 2, the actual circuit of
“DOT MAKER,” one 12AUT is used as a low
frequency multivibrator to operate relay K,
an 8000 ohm Sigma 4F relay. Its contacts key
an external circuit by way of the terminal
posts mounted on the edge of the Minibox. The
second 12AUT is an audio oseillator which can
be used with phones, a speaker and output
transformer, a pre-amp, or other reasonably
high input impedance audio device for monitor-
ing purposes. The 500K pot in the keyer gives
a pulse rate of approximately 2 c¢ps to 70 eps,
and although this particular Sigma relay will
not follow over this entire range, it does follow
over a major portion. There are two reasons
why just any relay wouldn’t follow over the
whole resistance range. One is that the cur-
rent is drawn in short pulses and at the high
resistance end of the pot, i.e., low pulse fre-

Fig. 2
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quencies, it 1s not always enough to cause the

relay to operate. The second is that at the low
resistance end of the pot, the relay cannot
follow because of the armature inertia.

The Sigma relay used in this version has
both adjustable contacts and spring tension,

consequently it ecan be adjusted for maximum |

range. This i1s a desirable feature, although
not absolutely necessary. As long as the relay
will operate on 1 to 2 milliamperes no prob-
lems should be encountered. The armature con-
tact need not be grounded if desired; however,
if it is not, the insulation voltage of the relay
may be exceeded when keying in certain cir-
cuits.

The audio oscillator may not appear
useful here, but it serves several purposes.
Plugging a speaker and output transformer
into the phone jack allows an audio monitor
of the keying rate when checking for TVI,
BCI, ete. For checking AM operation the
pulsed audio can be fed into the modulator
and the rf envelope synchronized on a scope
for detailed examination. If desired, it can be
wired separately from the kever and used as
a code practice oscillator or as a keying moni-
tor.

The “DOT MAKER” is wired in 2 3 x5 x 7 |

inch Minibox and there is plenty of room to
spare. The power supply i1s straightforward
and the actual votage 18 not critical. Current
drain is very small in this particular circuit.

Wiring is not eritical nor is placement of parts,

so no special care is needed for the construction
of the “DOT MAKER.” Any way you use
it, “DOT MAKER" will be that extra hand
in the shack you've always needed.

. W6VAT
MULTIVIBRATOR,”

Flectronie Equipment

FREE-RUNNING
1960,

L *“STABLE
Courtney Hall, p. 38, July

"~ EASY TO LEARN CODE

Learn 1o Increase d with an
Instructograph—the Code Te th:l'
the place of an operator-instructor and enables
anyone to master code without further assist-
ance. Available tapes {rom beginners alphabet
to typleal messages on all subjects. Speed
range 5 to 40 WPM., Always ready—no QRM.,
Thousands have ‘‘acquired the code'’ with the
Instructograph System. Write today for conven-
jent rental or purchase plans,

INSTRUCTOGRAPH COMPANY
4713 SHERIDAN ROAD, CHICAGO 40, I1LL.
4700 Crenshaw Blivd., Los Angeles 43, Calif,

very

]f]it takes :

APRIL 1962

DESIGNED FOR
HALF-TON ANTENNAS

We've designed our HAM-M antenna rotors
to support a dead weight of 1000 Ibs.
Your antenna probably weighs a small
fraction of that, so see for yourself the kind
of safety margin the HAM-M gives you!

Butthere's more! A positive electromechan-
ical locking mechanism provides 3500
inch-pounds of resistance to the side thrust
and whipping action of hurricane-force
winds. And its bell-shaped, high tensile
strength aluminum alloy housing is com-
pletely waterproof, assures brilliant per-
formance even when caked with 5 inches
of ice!

At $119.50 amateur net, the HAM-M is the
greatest rotor value around! Ask your local
CDE Radiart Distributor for all details.

= CORNELL-
74 DUBILIER

CORNELL-DUBILIER ELECTRONICS, DIV, OF FEDERAL
PACIFIC ELECTRIC CO., 50 PARIS ST., NEWARK 1, N. J.
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An Accurate S-Meter

WOULD you like to be honest, for a change,
in the matter of giving signal-strength
reports?
Those are strong words, yes, but if you rely
on the scale of your receiver’s S-meter and
blithely quote a “60 db over S-9” reading,

you're being far from honest. Let’s take a
closer look and see why.

To start, let’s assume that our ancient tradi-
tion that one S-unit equals a 6 db change in
signal strength is true. That means that every

S-unit change in level doubles the voltage pres-
ent at the receiver input.

Let’s also assume that the non-existent “S-0”
level represents a signal just exactly equal to
the noise level of the receiver and the band
in use. On 10 meters, this is usually equivalent

to about 10 microvolts fed into the antenna
terminals,

Now since every S-unit represents a doubling
of the voltage at the antenna terminals, S-1
would equal a 20-microvolt signal. S-2 would be
40 microvolts, S-3 80, and so on until we find
that S-9 equals 5,120 microvolts or 0.00512
volt. At S-9, we begin running into “db over”;
these usually increase 20 at a whack—but 20
db represents a tenfold increase in input volt-
age. Thus, “20 db over S-9” would be 0.0512
volt, “40 over 9” would be just over half a volt,
and “60 over 9"” would be a whopping 51 volts!
The largest voltage yet recorded at the input
terminals of a receiver which wasn’t connected
directly to a transmitter is only a bit over 1
volt; therefore, unless the scientists who meas-
ure received signals are all wet, a “60 over 9”
signal is just an optimistic fizment of our
imaginations.

The blame, though, doesn’t rest entirely on
our shoulders. Virtually every receiver built
today which includes an “S-meter” is gradu-
ated to 20, 40, and 60 db over S-9—and the
needle stays there much of the time, on most
bands.

These S-meters have other faults, too—

REFERENCE R R2 R3
(1] 11" ] i

DETECTOR
ANFUT

FIG. I

22

Jim Kyle
I85] Stanford Avenue
Santa Susana, California

earlier we said let's assume that one S-unit
equals a 6 db change in signal strength., With
most S-meters, this is not so. The spread be-
tween S-1 and S-9 is actually 256 times, in
voltage input, but most meters swing their
needles across this range with less than a 10-
time voltage change.

If you want more of a sales talk, read al-
most any of Ed Tilton’s writings—he has long
conducted a campaign against meaninglessly
inflated “S-Meter” reports: the purpose of this
article isn't so much to convince you, as it is
to show you what you can do about the situ-
ation for yourself.

You can build an accurate S-meter, capable
of measuring incoming signals to the decibel
in the range S-0 to S-9, for under $10 (less, if
your junkbox is well-stocked). The accompany-
ing schematic shows the cireuit; here’s how
it works:

Basically, this “S-Meter” is a balancing type
voltmeter measuring the voltage across the
detector load resistor in 6 db increments, with a
fine adjustment to allow continuous interpola-
tion between the steps.

The voltmeter consists of three basic cir-
cuits: a reference voltage source, providing 10
reference voltages in 6 db switched steps; a
“Kirschoff adder” which adds together the ref-
erence voltage and the input voltage: and an
output indicator to show us when the output
voltage is zero.

If the meter is adjusted to give zero output
when both the coarse and fine knobs are set at
“0” and the receiver is bringing in only noise,
then the strength of an incoming signal in S-
units and db above the noise level ean be
quickly determined by re-balancing the meter
with the two knobs until the indicator once
more reads “0”, then reading the S-units from
the coarse scale and the “db over” from the
fine scale.

The heart of the circuit is the “Kirschoff
adder,” consisting of three fixed resistors and
a potentiometer. This circuit is shown separate-
ly in Fig. 1; you can see that resistor R1 and
pot R2 form one leg of a Tee, while resistors
R3 and R4 form the other two legs.

With the resistance values shown, and R2
In its zero-resistance position, the two input
voltages are added together algebraically and
their sum appears at the output. However,
since the reference ig positive while the de-

73 MAGAZINE



tector voltage is negative, this “addition” will
result in an output voltage of zero if both
imputs are equal.

Now let’s take another look, but assume
that R2 is in its maximum-resistance position
this time. Now, the output voltage will be pro-
portional to the algebraic sum of the detector
voltage and half the reference voltage: the ref-
erence voltage has been multiplied by the
ratio of R3 to R1+4R2.

Actually, the output voltage is only pro-
portional to the sums of the input voltages in
both cases, because R4 acts as the lower leg
of a voltage divider. Since we are interested
only in one output voltage—zero—this fact is
not 1mportant.

The maximum-resistance position of R2 cor-
responds to the +0db scale reading, and the
zero-resistance position is the +6db scale read-
ing. By switching the reference voltage in
6 db steps with R2 set to -+ 0db, the coarse
adjustment covers a range of detector voltages
from approximately 1/16 volt to approximately
32 volts. Adjustment of the fine pot (R2) ex-
pands this range upward to 64 volts. Few
receivers will handle a 64-volt signal level at
the second detector, but most will produce 1/16-
volt output with only noise input.

At this point, you may be wondering what
will happen to detector performance, with a
path from B+ to the detector. Here’s where
the voltage divider formed by R4 comes in.
At its worst, the positive voltage at the top of
R4 can be only 1/1000 of that at the top of the
reference string—or 0.064 volts. This is fur-
ther cut down by isolation through R1 and
R2, to only microvolts at the detector.

The low voltages across R4 also make neces-
sary the rather elaborate zero-indicator sys-
tem composed of V1 and its associated re-
sistors, in addition to the 50-0-50 microam-
meter. This circuit is a conventional bridge-
type VIVM except that the cathode resist-
ances are higher than normal; the meter indi-
cates the difference in current flow in the two
halves of the tube.

When the S-Meter is balanced, the current
flow will be equal and the meter needle will
rest in the center of its scale. When the S-
Meter reading is weaker than the incoming sig-
nal, the needle will be above center; when the
S-Meter reads less than the incoming signal
strength, the needle will be below center.

Resistance of R2 Scale
in Circuit Calibration

1 meg -0

782 k ohms +-1

589 k ohms +-2

415 k ohms +3

262 k ohms +4

125 k ohms +5

0 ohms 6

Table I. Calibration of R2 Scale.
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® MATCH VALUES AS CLOSELY AS POSSIBLE jr—

FiG. 2

The meter used was chosen for price; La-
fayette Radio sells this model for $2.95. How-
ever, you can use any meter of similar current
capacity you may have; the zero-center feature
is not necessary, since a zero-set adjustment is
provided in the meter circuit. To use a zero-
left meter, simply adjust the zero-set until the
needle rests in the center of the scale with the
indicator disconnected from the adder and the
R4 terminal of the indicator grounded.

The only critical part of construction and
installation concerns R3—this resistor should
be located right at the detector load resistor,
and a shielded lead run from it to R4. The rest
of the circuit can be an outboard unit. Power
can be taken from any source capable of sup-
plying 10 ma at 200 to 300 volts de and 600
ma at 6.3 volts for the filament.

To use the S-Meter after it’s built and in-
stalled, start by setting both the coarse and fine
knobs to their zero settings. Turn the receiver
to the band in use, and disable the AVC by
switching to manual. Find a vacant spot on
the band. Using the receiver RF and/or IF
gain control, balance the S-Meter for a center-
scale indication. This calibrates the instrument
to the prevailing noise level for the band, the
receiver, and the particular conditions at the
time.

Now, secure the receiver rf or if gain control
in position with a strip of masking tape. If it
is moved, you'll lose calibration. Tune across
the band to signals, and at each signal you
want to measure, balance the S-Meter with the
coarse and then the fine knobs.

Note that the fine knob provides only an in-
crease, not a decrease, in indication. Start with
both knobs at zero; the needle will be to the
left of center. Increase the coarse setting until
the needle moves to the right of center, then
decrease the coarse setting one unit and center
the needle with the fine knob.

When you have the receiver calibrated to
the meter, you'll occasionally find signals which
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overload the set; if you take the time to cali-
brate the gain control as well, you can then
back off and handle them too.

To calibrate the gain control, disconnect the
receiver from the antenna and hook up a signal
generator. Turn the gain control to maximum,
and balance the S-Meter with the two knobs.
The S-Meter reading is immaterial, but for
convenience the signal generator should be ad-
Justed so that the reading is somewhere be-
tween S-9 40 and S-9 +6.

Mark this position of the receiver gain con-
trol “0”, Next, set the S-Meter coarse control
one unit lower; leave the fine knob alone. Using
the gain control, rebalance the meter. Mark
this position of the gain control “+1". Move
the coarse control another unit lower and re-
balance with the gain control as before, mark-
ing this position “+ 2", Continue in this fashion
until the gain control is completely calibrated.

If you run out of range, losing the signal
or going below *“S-0" during this procedure,
return to the last accurately calibrated posi-
tion. Then move the coarse control back to S-9
and increase signal-generator output until the
meter is rebalanced (you can use the fine con-
trol to rebalance after the signal generator
output is in the right range). This establishes

a new reference level, and you can continue
calibration.

To use the calibrated gain control with the
S-Meter, first proceed as before—tuning to
noise, setting both coarse and fine controls to
zero, and balancing with the gain control. Now,
note the gain-control reading. When you run
into a signal so strong that it overloads the
receiver, back the gain control down an in-
tegral number of steps (if the original reading
was +4%, you can back it down to + 5%, plus
6%, +T7%, but not to +7 or +6). Note how
many steps yvou moved, and add this number
of S-units to the strength you measure (if you
moved down four steps and read S-9 plus 5,
the true reading would be S-13 plus 5 or in
more conventional terms, 30 over 9—but you
won't find this kind of signal around).

. o KBIKX/E

PARTS LIST

1 single-pole, 10-position rotary switch (COARSE Con-
trol)

1 1-megohm, linear taper potentiometer (R2)

1 5000-chm, linear taper potentiometer (ZERO SET)

1 50-0-50 microammeter (Lafayette TM-13 recommended ;
any 50- er 100-microammeter will work)

1 9-pin tube socket

1 chassis box
knobs, panel decals, wire, and solder

' |_'CU’S
Michigap Long Wire

1
, 2 O

L
5.

HE following antenna was designed to be

used with a 35 watt, 75 meter station which
I spent a great deal of time installing in my
1959 Shasta camp trailer.

The thing that really got me into trouble was
falling over tent stakes and getting mixed up
in campers clothes lines while trying to erect
a 75 meter doublet in one of many Michigan
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parks. Right then and there I knew I would
have to come up with a new approach on port-
able antennas.

The antenna had to meet certain specifica-

tions:

No. 1. It couldn’t take to much space.

No. 2. It had to be erected easily in a mini-
mum amount of time.

No. 3. It must be supported at one end by the
trailer making it easy to fasten the
other end to some convenient tree,
post, or mast.

No. 4. The antenna must be fairly efficient.

With this goal in mind, I set out to design

what I call the LCU portable antenna.

This antenna consists of nothing more than

a piece of copper clad 300 ohm TV ribbon cut
exactly 60 feet long (for 3.9 me). At one end
the ribbon is fed into a standard coax fitting
and one wire is soldered to the shield or ring.
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® LIGHT WEIGHT

TE‘RRIFIC!

LOOK TO CUSHCRAFT for SUPREME PERFORMANCE

® HIGH FORWARD GAIN
® HIGH FRONT TO BACK RATIO

32 & 64 ELEMENT STACKING KITS ARE AVAILABLE

COLINEAR ARRAYS

® LARGE CAPTURE AREA
® MECHANICALLY BALANCED

ush

Manchester. N. H.

430 Mc.—5$9.25; 220 Mc.—$12.95;

621 Hayward Street

raft

144 Mc.—$16.00 (16 ELEMENTS)

WRITE FOR CATALOG
A FULL LINE OF

® AMATEUR COMMUNICATION
ANTENNAS

The other wire is fastened to the center. At the
other end the ribbon is simply shorted together
with an insulator installed (see sketch). Fas-
tened to the insulator is about 30 feet of heavy
sash cord.

On the trailer near the top on one side, I am
using a 4 inch coax feed thru fitting. On the
inside of the trailer I use approximately 3 feet
of 50 ohm coax to get to the station. In addi-
tion to the antenna system, I have a small
metal stake with a wire about 3 feet long and
a battery clip fastened to the end.

Once I have arrived at the desired camp site
and parked the trailer, all that is necessary is
to screw the coax fitting on the feed thru near
the top side of the trailer, pick out a convenient
tree about 65 feet away, tie a pair of pliers or
a weight on the sash cord, toss it up over a
limb, pull the antenna tight, push the ground
rod in and fasten the battery clip to radio
ground. Then on the air I go.

In every case the antenna height should be
8 feet above ground at the trailer end and
about 30 feet at the far end.

The antenna is essentially the same as a com-
mercial Unipole which normally sets vertically
with 4 radials at 90 degrees and the impedance
match is approximately 50 ohms. This antenna
works somewhat the same except it 1s erected
horizontally. The return wire to ground lowers
the ground resistance, causing the antenna to
radiate more efficiently. This antenna doesn’t
radiate as well as a folded dipole, however, its
efficiency is very close. At 3.9 me the swr should
be 1.5 to 1 or less.

Height has a great effect on the feed point
impedance. In other words, if the antenna wire
were raised at the feed end the swr might go
up as high as 5-1. Whenever the antenna is
used under the conditions listed, its efficiency is
at optimum.

The same antenna could be used on many
other frequencies, in fact it lends itself beau-
tifully to 160 meter operation. The formula for
figuring the length in feet for the 300 ohm
ribbon is 234 divided by frequency in mega-
cycles.

I hope this will give some of you fellows some
new ideas on portable antennas. ... WSLCU
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WALKIE-TALKIE RADIOPHONES

from
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Send for free literature
on the Springfield semi-
kits and Vanguard
factory assembled radio=-
phones. All models are
fully transistorized and
are available with either
superregenerative or su-
perhet receivers. Printed circuit converters also available.
We have been supplying amateurs and industry direct
from our factory since 1951.

VANGUARD ELECTRONIC LABS

190-48 99th AVENUE + Dept. H-3 « HOLLIS 23, N. Y.

' Lo - -
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T-R SWITCH "™ |
,..with selectable bandswitching

This compact electronic T-R switch
(434" x 4" x 414"") does a big job in
automatic break-in operation on
CW-SSB-AM-DSB. Bandswitch covers
80 through 10 meter bands. Integral
power supply. For commercial applica-
tions, it will handle more than 1KW
AM phone and up to 5 KW SSB. “Fail-
safe ' design automatically keeps trans-
mitter connected to antenna when
unit is not energized. Matches 52-75
ohm coaxial lines.

This is the switch you've been look-
Ing for. See it at your local dealer, or
write the factory direct.

Cwkeor & Witliamaon, Ine.

Canal Street & Beaver Dam Road
Bristol, Pennsylvania
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SSB Portable,
fixed station
or mobile

FREE

CATALOG!

Send in today for
your free 100-
page catalog.
Over 250 kits

in this most
complete catalog
of Kits. Every
piece is top

quality . . . save
up to 50%

HEATHKIT HX-20 SSB MOBILE TRANSMITTER...
A SENSATIONAL VALUE AT ONLY $199.95

1. Easy-to-read, edge-lighted, slide-rule dial 2. Relative power output indicator for ease of
tuning 3. Spot function for zero-beat or talk-on frequency setting 4. Fixed 50 ohm loading
for easy tuneup 5. Bandswitching 80 through 10 meters—all crystals furnished 6. Full gear
drive vernier VFO tuning 7. Mode switch for LSB, USB or CW 8. Hermetically sealed crys-
tal bandpass filter 9. VOX or push-to-talk operation 10. External linear amplifier cutoff
bias 11. Built-in antenna relay plus external antenna relay control 12, 6146 for 90 watts
P.E.P. input. Automatic level control for maximum talk power, low distortion Crystal con-
trol, dual conversion, heterodyne circuitry, Frequency stability 100 cps overall, after warm-
up. 90 db carrier suppression, 55 db unwanted sideband suppression,

All the features you want and need for top
mobile performance. Handsomely styled
with die-cast panel, chrome-plated knobs.
Units require only 1 cubic foot of space for
easy installation in auto. Rack mounting
allows easy removal for fixed or portable
use. Operates with Heathkit HP-10 or HP-
20 power supplies. Here s quality, economy
and versatility that can't be beat anywhere!

less than

a0

with power

HEATHKIT HR-20 SSB MOBILE RECEIVER...
MANY EXTRAS FOR TOP PERFORMANCE $134.50

1. Built-in calibrated "'S'' meter 2. Fast or slow AVC selection 3. Rotating slide rule dial
4. Crystal controlled BFO for selectable sideband reception 5. 30-1 gear drive vernier tun-
ing 6. Antenna tuning control, 1 uy sensitivity on all bands 7. Full coverage 80 through 10
meters 8. Series noise limiter for AM reception 9. Crystal bandpass |.F. filter 10. Additional
500 ohm output for anti-trip circuit or headset 11. Die-cast control panel & knobs. Product
detector for SSB & CW, diode detector for AM. Fully compatible for use with HX-20. Ex-
cellent mechanical and electrical stability.

—— e S S S S D T —— e — S S S S — —

HEATH COMPANY

Please send my FREE 100 page 1962 Heathkit Catalog

Name

Benton Harbor 11, Michlgan

Address

—rl—ll—-r-l-.--——.q————.—--—l'
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A Sto’rion Control Unit

Using Transistor Switches

........

Fig. I. 5" x 94" x 104" loudspeaker cabinet
containing interconnecting circuitry for a ham
station transmitter and receiver. The knob at
the top is for adjustment of the operating bias
for the transistor break-in circuit. The cord at
the right connects the negative power supply
which is used to cut off the TR switch. Across
the bottom are: transmitter plug, bias jacks
for the TR switch and final amplifier, accessory
plug, receiver plug and, at the extreme right,

the VOX input and audio input jacks.
Picture by Deane Bond

E.C.E. "Ernie" Austin W7AXJ
3211 S.E. Franklin Street
Portland 2, Oregon

HE small size and relatively simple wiring

layouts for transistors make them lend
themsealves to small equipment units without
requiring special miniaturizing techniques.
The station control unit shown in Fig. 1 is
a good example. The speaker box, which is
8" x 91" x 10%" 1In size, houses all of the
accessories required to connect a transmitter
and a receiver together to form a complete
station, except a small bias supply and a TR
switch. There is enough space left in the box
for these also, if desirable.

The speaker box contains a 5" x 9" oval
speaker, a WS5LAN “Transistorized Electronic
Key,” (QST, May, 1959), an AC supply for
the key, a “Break-In a la Transwitch” circuit,
additional transistor circuitry to provide for
VOX operation without relays and all of the
necessary wiring to interconnect the transmit-
ter and receiver,

Fig. 2 shows the interior of the box. The
transmitter and receiver plugs are extended
to connecting blocks to simplify inter-connec-
tion. The plugs and connecting blocks are
attached to the removable back of the loud
speaker cabinet. Jacks for taking cut-off bias
to the TR switch and final amplifier make it
easier to rearrange the station or to remove
a unit for servicing.

Also fastened to the cabinet back is a home-

- CUTS WIRING COSTS!
PLUG-IN
MASTER POWER

CONTROL

BOX MODEL 24
$8.50

15 AMPERES,
130 VOLTS.

OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

Heavy duty features insure long-life and complete
utility for use on equipment or in shop or plant!

SEND FOR LITERATURE

QUOTATION FOR SPECIAL UNITS ON REQUEST

, WABER ELECTRONICS, INC.:{D:

.J"* c “‘.q:"-l

Hancock & Somerset Sts. Phila. 33, Pa.

28

o Panel Mounted Fuse o Mounting Ears
e Ou-OF Switch e Silver Gray Seamless
o Pilot Light Hammertane Case
arde, o ToughU_ L Cordsel ~ I
" o Molded Plug e “U" Ground
e U L Approved Receptacies
Components o Adaptor Free

Model 24CB (Circuit Breaker Type) $10.50
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made chassis on which is mounted the “Tvan-
switch” circuit. A multivibrator circuit, con-
necting the transmitter “VOX"” circuit to the

“Transwitch” circuit, and a bias circuit for

cutting off the final amplifier while receiving
have also been mounted on the chassis. This
circuitry will be the subject of a later article.

Notice the small line-to-voice coil transfor-
mer at the lower right. This is used to permit
taking the receiver output through the “anti-
trip"” circuit in the transmitter at a 500 ohm
impedance level, cutting it to 3.2 ohms for
the speaker voice ecoil. This increases the
amount of control available for adjusting the
anti-trip feature.

Inside the speaker cabinet can be seen the
“Electronic Key"” unit and the loudspeaker.
Out of sight at the right is a small 22% volt
de supply for the “Key.” This accounts for
the power cord seen in Fig. 1. Controls for the
electronic bug and the *“Muting Level Con-
trol” are mounted on the face of the cabinet.

The construction of the unit is as simple
as the pictures make it appear. There is plenty
of space under the transistor chassis for all
of the resistors, condensers and wiring for
the circuits without erowding or creating dif-
ficult assembly problems.

The box is adequately ventilated to dissipate
the small amount of heat generated in the cir-
cuits,

This unit was developed to permit using the
main station HT-32 and SX-88 in our 23 foot
house trailer for those times when weather or
darkness keeps us off our favorite mountain
lake. The whole assembly is powered by a
light plant mounted in the trunk of our car.
But that’s another story! .. WTAXJ

oty

‘1;11:;::;::3#!
r‘a.p:;__l;{; ﬂ._

Fig. 2. Interior view of the control unit. The
receiver and accessory plug are at the left,
wired in parallel and extended to the connect-
ing block at the top. The transmitter plug and
connecting block, similarly connected, are at
the bottom. The line-to-voice coil transformer
is at the lower right. Across the middle is the
transistor chassis. Inside the box can be seen
the electronic bug components and the loud-

speaker.
Picture by Deane Bond
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~NOW!

TWO ANTENNAS

IN ONE™

*another First from FINCO

Patent RE 24,413
Other patents pending

| Model No. A-62

b & 2 Meter

Amateur Net A-62 $33.00
Stacking Kit AS-62 $2.19

- ——

The Only Single Feed Line

6 &2 weren

COMBINATION YAGI ANTENNA

from [FINCO

® Heavy Duty Square Aluminum Boom,
10 Ft. Long

e All Elements are Sleeve Reinforced
And Completely Pre-assembled With
““Snap-Out’ Lock-Tite Brackets

e Boom Suspension Rods Are Supplied
Completely Pre-assembled, Ready To Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 METERS:
Full 4 Elements

1—Folded
Dipole

1—Reflector
2—Directors

e

A2-10 2 Meter 10 Element
Amateur Net $11.88
Stacking Kit AS-2 $1.83

18 Elements
1—Folded Dipole Plus Special
Phasing Stub

1—3 Element Collinear
Reflector

4—3 Element Collinear
Directors

A6-4 6 Meter 4 Element
Amateur Net $17.16
Stacking Kit AS-6 $2.19

%f
Al114-10 1'% Meter 10 Element ;ﬁ:f;/

Amateur Net $11.88
$1.26

Stacking Kit AS-114
See Your Finco Distributor
or write for Catalog 20-226 to:

THE FINNEY COMPANY

Dept. 20, 34 W. Interstate St., Bedford, Ohio
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A Universal Antenna

and some

Comparative Measurements

HE designation of universal antenna has

been applied to a variety of antenna con-
figurations but invariably there are certain
implied limitations which are inherent in the
system. The antenna described herein is per-
haps more justifiably entitled to the term of
“universal antenna' from several viewpoints.
Before enumerating them, let me hasten to
disclaim any “exotic circuitry,” “sophisticated
configuration” or “technilogical break-
through!” This is a review of a time-tested
horizontal antenna system in the light of pres-
ent day knowledge and equipment available to
the amateur which can assure proper adjust-
ment for maximum performance.

The designation of universal antenna is ap-
plied chiefly for two important reasons, first,
the system may be operated with no compro-
mise of efficiency on not only any amateur
band from 160 meters to 10 meters but also
on practically any other frequencies between
the amateur bands, such as are used for Army,
Air Force MARS and the Naval Communica-
tion Reserve. Second, the antenna can be
erected on practically any residential lot and
lends itself to nearly any conceivable topo-
graphical arrangements of trees, houses and
the like. Considering these two reasons we note
that perhaps the chief perennial problem that
besets the amateur seeking a suitable antenna
system is not lack of information but rather
an excess of information, so much so that he
can scarcely make a satisfactory selection in
view of the different limitations of the vari-
ous systems. Just to mention a few in passing
(which will probably strike a familiar nostal-
gic note for many), system A requires the
shack to be about mid-way between the sky-
hooks, system B requires bringing the antenna
hot end through the house to the shack location,
system C requires a good short ground connec-
tion (and the radio shack is on the second or
third floor!) system D requires tuned feeders
(which are invariably too long or too short)
system E will work on only one band, system
F requires a few acres, system G requires only
one mast (about 100 feet high!) and so on.
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John Ellison W6AOI
1720 Holly Ave.

Capt. U.S.N. (ret.)
Menlo Park, California

Everyone can recall going through this phase
of deciding on what to put up and where.
Most of our amateur heritage of antenna
knowledge stems from the time when all trans-
mitters were home-built, and band-switching
transmitters were not too widely used. With
such transmitters a single band or two band
antenna was adequate. However, with the
present day commercially built complete trans-
mitters or kits, there exists a transmitter
capability which cannot be exercised with
many of the simple antenna systems in vogue.
Even though the operator may confine his op-
erations largely to one or two bands, he would
like to “visit ocecasionally” on some of the
other bands. He may also want to join the
MARS or NCR nets, although this desire is
frequently circumvented as much by the fre-
quency limitations of commercially built equip-
ment, as by inadequate antennas.

Suppose we start off in pedagogical fashion
considering what we would like to have in per-
formance versus what we can reasonably
achieve. Consider first the question of antenna
height. Height in absolute terms is necessary
only to get reasonably clear of adjacent strue-
tures. With reasonable clearance of this
nature, height becomes related to frequency
and is more properly considered in fractions
of wavelength rather than in feet. In terms of
wavelength, if we want to get low angle radi-
ation of 30° or less we have to get the an-
tenna up at least a half wavelength above
ground. It is immediately apparent that for
160, 80 or 40 meters we are not about to get
up high enough with any supports that are
economically or physically within the grasp
of the average. amateur. So we accept this
fact and consider what we can get with limited
height and we learn that the major radiation
we will get is mostly high angle, 60° or more.
Actually, this is nof a serious disadvantage
since it gives us fairly solid coverage within
the range of most contacts on these frequen-
cies, under average propagation and QRM
conditions. By the same token, there is com-
paratively little directivity experienced so
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that for all practical purposes the antenna is
omnidirectional. This feature is particularly
attractive for Net operations.

Last but not least, there is considerably
greater freedom from multipath transmissions
(fading) with high angle radiation. On 20, 15
and 10 meters (when they are open) where
long distance contacts are sought we would
like low angle radiation, and at these frequen-
cies a half wavelength or more in actual feet
becomes quite reasonable. So in summary, we
may properly conclude that an average height
of 35 feet would be quite satisfactory for an
all-band antenna, or even as low as 30 feet
will not be unacceptable. This height is easily
within the reach of any amateur in view of
house and tree heights and economical tele-
scoping TV antenna masts, This is one of
those rare occasions where what we can at-
tain within reason is just about what we
would like to have.

Next let us discuss the questions of an-
tenna location and length. These two must
be considered together. Naturally, the antenna
must be located reasonably in the clear if we
are not to lose too much power by absorption
in adjacent structures in the strong antenna
field. However, clear areas may not accom-
modate the required length, and in many cases,
the length required for a low frequency an-
tenna just isn't available anywhere on the
property. In these cases we are told that we
can bend the low current ends without reduc-
ing the efficiency seriously, and thereby
squeeze the antenna into the available space.
Now, if it were possible to combine the bent
end with the flat top to get the length and
use the former as the feed system we would
be getting closer to an answer. There are dis-
advantages In bringing the antenna end into
the shack, but if we bring the bent end down
to a matching network, several desirable aims
may be achieved. We may bring the bent end
down wherever it is physically and electrical-
ly most suitable, the bent end/feeder end re-
duces the linear space required for a given
antenna length, the matching network may be
connected at the bent down end where it is
conveniently accessible for tuning and ad-
justment, the antenna can be tuned to any
desired frequency or harmonic and the matech-
ing net can be fed with a low impedance line
such as coax of any length running to the
transmitter location.

Now that we have reviewed the general
picture, let us get down to practical cases.
First, it must be realized that this is a funda-
mental and harmoniec operated antenna, and
as such, has no gain over other fundamental
or harmonic antenna types.

However, as distinet from many other types,
it operates as a resonant system without com-
promise of efficiency on any {frequency to
which it is tuned, it may be conveniently and
accurately tuned to any desired frequenecy and

APRIL 1962

NEW FOR SIX & TWO!

HIVERTER 30

Extends use of your present 14 Me SSB, AM and CW
Transmitter to 50 Mec Band

Tubes: GCL6 Oscillator, 5763 Mixer, and 6146
Linear Amp., with 2-0B-2 Regulators.

Pi-Net Output to match 50-100 ochm Antenna Load
Cabinet Size: B x 7' x 10"

Power Supply Requirements; (Heathkit HP-20 or similar)
6.3 V. AC-2.7 Amps (Filaments)
300 V. DC-60 Ma. (Osc.-Mixer)
600 V. DC-120 Ma. (Amplifier)
-120 V. DC-(Amp. Bias)

PREVERTER
a0 & 144

Uses Low moise Phileo Transistor - Less than 3 Db on
6M, 3.5 Db on 2M

Efficient - Requires 1.25 Ma at 12 V. DC

— .- B PREVERTER » 50 S

Input and output 50 Ohm, with connectors for RG 8/U

Bandpass circuitry gives full 4 Me response on both
Bands.

Rugged and Low less construetion with silver plated
chassis and input circuits.

WRITE FOR COMPLETE INFORMATION

HIVERTER—COMPLETE WITH TUBES AND

CRYSTAL, LESS POWER SUPPLY.......... $99.50
3 Db PAD—FOR 20-50 WATT EXCITERS........$% 6.00
6 Db PAD—FOR 50-100 WATT EXCITERS...... $10.50
PREVERTER 50-6 METER PREAMP............. $14.95
PREVERTER 144—2 METER PREAMP........... $14.95

)

Irving Electronics

P. O. Box 9222
San Antonio 4, Texas
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it may be fed with a flat (non-resonant) line
of any convenient length. This insures the
maximum performance of the antenna as a
radiating system and the maximum freedom
from eritical feeder lengths when changing
frequencies.

The antenna height has previously been in-
dicated as 35 feet. The over all antenna length
should be chosen so that it is slightly short
for the highest frequency we expect to use.
The purpose in making the antenna slightly
short is to permit resonating it to any de-
sired frequency or harmoniec with a loading
coll only. If we just picked a random length
we would find some frequencies where a series
condenser instead of a series coil would be
required. This would introduce an additional
tuning element with no compensating advan-
tage, So we make up a table using the Hand-
book formula for lengths at various frequen-
cies.

Length (ft) —
(Number of half waves — 0.95) x 492

Freq. in mec

Freq Resonant Mode Length inFt.
329b 6 wave 142
4000 145 wave 117
7300 1 wave 131.5
T832.5 1 wave 122.5
14350 2 wave 135.7
)

21450 — Or 3 wave 113.5 or 136.5
2
71

29700 —or 4 wave 136 ar'131.7

£ 4
2 |= il |
R

From the above table we select the maxi-
mum length of our wire antenna as 113.5
feet and then reduce that figure by an allow-
ance for the length of the ground lead and
something for the resonating coil. Actually, in
practice, it turns out that a length of about
105 feet is satisfactory, but it can be even
less, realizing that a shorter length simply re-
quires more turns on the resonating coil. This
105 foot length is the length of the flat-top
portion plus the vertical portion down to the
coupling network. If the vertical portion is
35 feet, we need a horizontal top of 70 feet.
If space does not permit a 70 foot run, bend
the far end down or sideways to get the re-
quired over all length. As you can see, the
length is not too critieal.

Resonating and Coupling System

The downlead of the antenna is tapped onto
a coil which in turn is connected to the match-
ing network. It will be necessary to be able
to tap onto any turn of the coil for reasons
which will be explained later. Hence, for the
antenna coil a 38 turn ecoil, 3 inches in diam-
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eter at 8 turns per inch is used. This is half
of a standard ten inch length of AIRDUX
#2408 and with the 8 turn per inch piteh it is
possible to clip on to any turn. There is one
catch I should warn you about right here!
Note that if a coil is at the very end of the
antenna where it connects to the matching
network the vanishingly small antenna current
makes the coil inductance almost ineffective.
But if we put the coil in from the antenna
end a few feet we have moved up on the an-
tenna current curve sufficiently to get an in-
ductive loading effect with a reasonably small
coil, In the actual antenna herein deseribed,
the 38 turn coil (52 microH) and a 3 foot
lead from the coil to the coupling network
made a suitable combination.

The coupling network is an L net which
must matech the end impedance of the reso-
nated antenna to the impedance of the coax
feedline. An L net is the simplest and most
efficient form of impedance matching known
but as a rule it is not a trial and error device,
Usually, the two impedances to be matched
must be known within a few percent, where-
upon the calculation becomes very simple. For
the sake of completeness, I am going to di-
gress briefly on the subject of end impedance
of a resonant antenna system. This is not a
rigorous approach nor on the other hand is
it “cracker-barrel” theory,—let's call it a me-
dian approach. The technical literature is quite
vague on the subject at hand unless you have
infinite time and unlimited access to all printed
matter, The value of the end point impedance
i1s affected by the height above ground, wire
size, proximity to structure, antenna configu-
ration, mode of operation and other variables,
—probably including “Murphy’s Law.” With
so many intangibles to reckon with, the best
we can do Is to take a statement in the ref-
erence books that tells us that for a half wave
antenna a quarter wave above ground the end
impedance is on the order of 15,000 ohms. As
the frequency is raised the physical height in
terms of wavelength changes and the impe-
dance becomes less, the minimum value being
on the order of 3000-3500 ohms for wire an-
tennas. This is of interest only when making
the first approximations to get started on the
L net design. From experimenting with this
antenna to achieve a practically perfect match,
and then from the net values working back-
wards to calculate the antenna impedance, it
appears that the maximum value (which oc-
curs at half wave operation at the lowest fre-
quency) is between 9000 and 10,000 ohms.
This means in actual practice, that the L net
constants for all our purposes can be met with
a multi-tapped coil whose maximum induct-
ance is about 45 micro-henries and a variable
condenser with a 20-120 mmf. range.! The
remaining half of the 10 inch length of AIR-
DUX coil will do admirably for the L net in-
ductance and should have about 12 taps run
from it to a switch. One word of caution,—the
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end voltages are high! The condenser should
have spacing for 1500 volts for medium power
rigs and 2000 for high power rigs and the
switch should have comparable insulation. The
coll should be tapped to short out turns from
the maximum value about as follows:

Table 1.

Active Approximate
Tap coil turns band suitability
1 whole coil
2 29 80 meter
3 25 80 meter
4 21
D 16 40 meter
6 14 40 meter
7 12
8 6
9 53 20 meter
10 4 20 meter
11 3 15 meter
12 1 10 meter

The antenna coil taps may vary considerably
from one installation to another because the
antenna end impedance will vary with the
local installation conditions but in general they
will follow this pattern:

Table 2.
Freq. Active coil turns
3.3 38.5
3.6 36.5
3.8 36.5
4.0 56.5
7.15 17.5
7.83 12.5
14.3 8.5
21.3 3.5 or 9.5
29.0 1.0 or 1.5

Tuning and Adjusting

The antenna, network and transmitter are
connected together as shown in Fig. 1.

Since we do not know the end point 1mpe-
dance of the resonant antenna at the wvarious
frequencies we have to get the proper match
indirectly. We do know, however, that there
are three points on a resonant antenna where
the current and voltage are 180° out of phase,
namely, at the middle of a current loop and
at the ends of the antenna. At these points,
and only these points, can we get a purely
resistive load, without providing some react-
ance compensation in the coupling device. So,
to get the antenna resonant we use a SWR
bridge or preferably a reflected power meter
(or directional coupler, as it is also called) in
the coax line. Then, if we can effect a proper
impedance match the transmitter will load to
its proper value,

1. For theory of L net design see GRAMMER, QST,

March 1957. For practical application to antenna match-
ing see my article CQ, July 1960,

APRIL 1962

MAVERICK FILTER

fiE SETENS

STRUMENTS INC

FOMEFVILLE .

HAVE THE SOLUTION FOR YOU
wll;:\l THIS NEW SERIES OF FILTERS
WITH EXCEPTIONALLY LOW
INSERTION LOSSES

6 METERS

“MAVERICK” The only low pass filter de-
signed expressly for 6 meters. With 9 mdwllfil—
ually shielded sections and 5 stages tuneable
forming a composite filter of unequaled p?r-
formance. Providing the sharpest cutoff, the
highest attenuation of harmonics with the

lowest insertion losses.

band.
Less than 1 DB loss on the 6 meter

hgcepts up to 400 watts at antenna. An
honest 35 DB rejection of the harmonics r:]f
8 me crystals and other spurious signals in

the Channel 2 band. :

S;:e 5"3{1)}! 2" by 3". Price $16.95
“MAVERICK II” Same as above but with
ﬁMmeter power indicator calibrated in watts
output. Supplied with 4 foot cable which

plugs into receptical on filter.

' e 4" by 4" by 4%".
g Price $29.75

80 THRU 10 METERS

“MODEL F810” — Here's 5 separate filters
housed in one package. One for each band,

and are selected by a front anel switch.
Each filter consists of 2 shielded stages of
the constant K type and is tuned for maxi-
mum attenuation of the aecm]d'har_mnmc for
that particular band. Band switchin of fil-
ters that are designed for each specilic band
is obviously superior to any single, brqad
band, filter. Resulting in greater attenuation
of second harmonic with less insertion loss.
Second Harmonic Attenuation — 39 DB.
Insertion Loss — Less than % DB.

Accepts up to 1 kw. Price $24.95

PRICES INCLUDE SHIPPING COST

Available direct or through the following Federated

tores:
F““h“"igms Er S. Rte. 22, Mountainside, N. J.

114 Hudson St., Newark, N. J.

483 Broad St., Shrewsbury, N. J.
1115 Hamilton St., Allentown, Penna.

925 Northompton St., Easton, Penna.
11275 W. Glyl:npi: Blvd., Los Angeles, Cal.

Write for complefe brochures.

GAVIN INSTRUMENTS, INC.

POST OFFICE BOX 413 SOMERVILLE, NEW JERSEY

HARMONIC PRUBES?

33



L NET
70' 5 8
35
3
LOADING COIL
XMITTER ¥
COAX REFL
ANY PWR
LENGTH MTR

Because of interaction among the various
elements of the system, the following adjust-
ment method is recommended as the simplest
and most foolproof. Since the L net acts not
only as an impedance matching device but is
also capable of compensating to a minor de-
gree for a reactive component in the antenna
it is necessary first to have one part of the
entire system accurately and finally set, and
second to have a means of measuring power
transfer. The one part that must be set first
1s the transmitter. It must be tuned up to a
non-reactive load (resistors only!) and its
control settings logged and kept constant while
the remainder of the system is adjusted. You
understand, of course, that this procedure is
necessary only when making the first adjust-
ments of the entire system. Once the settings
of taps, condensers, controls, ete. are found
they can be recorded and thereafter changing
bands is quick and accurate,—and dependable.
This eliminates, permanently, the oft-repeated
phrase on the air, “Just a moment while I
dip my final tank.” This is not only unneces-
sary but if resorted to will definitely “louse
up” the entire system. This may come as a
terrible blow to the characters who like to
“peak it up a bit.” The second step requires
as an absolute mecessity, a reflected power
meter. Either buy a kit or build the one in
the late ARRL Handbook. The latter is simple
and easy and inexpensive, and may be left in
the line as a continuous monitor.

The actual detailed steps are, first, tune up
the transmitter to the dummy load of 52 ohms.
You can and should use reduced power for
this tune up as long as you maintain the
ratio of plate voltage to plate current the
same as it will be at full power. This main-
tains a constant “generator impedance” from
the final into the transmitter coupling system
to the coax line. Next, couple up the trans-
mitter to the coax line, coax line to the L net
and L net to the antenna and loading coil.
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Set the L. net inductance tap and the antenna
coil tap from tables 1 & 2. Set the reflected
power meter to read reflected powe: and the
transmitter at reduced power and tune the
L. net condenser through its range while ob-
serving the reflected power. There will be some
setting where it will be lower than anywhere
else. Then add or subtract antenna coil turns,
retuning the L net condenser each time, until
the reflected power goes practically to zero,
which it will at some setting. This establishes
antenna resonance for that particular fre-
quency,—all your power is going out. Then
check the transmitter loading at normal power
input. If it is low or high, re”-1c2 or increase
the I Net inductance and retune the L net
condenser for minimum reflected power. This
establishes the proper impedance matech to give
proper transmitter loading. The question may
arise regarding the use of a Pi net or link
coupling between the antenna and the coax
rather than the L net. Calculations will show
that since an L net is a rudimentary Pi net
(one condenser having zero capacity) any
other Pi net will of necessity have a higher
Q than an L net. Since the high impedance
transformation already requires a high Q, we
would prefer a system which has the least
“high Q” to obviate retuning within a band,
—this dictates the use of the L. net. The me-
chanical considerations, inflexibility and un-
predictability of link coupling rules it out com-
pletely for this use. Another word of caution
on constructing this antenna system. A mo-
ment’s consideration will make it immediately
apparent that the 3 foot length of antenna be-
tween the loading coil and the L network will
be extremely sensitive to any physical move-
ment since it has a small capacity to ground
which in effect is “tuning” a large inductance.
Any shift in position of the 3 foot length will
throw off all your various band settings. You
can avoid this by using a rigid rod (such as a
3 foot length of one-eighth brass brazing rod)
mounted on stand-off insulators between the
antenna loading coil and the L network. If
this is done before any tune up measurements
are made you will avoid a lot of trouble. This
effect we are dodging is similar to the detun-
ing effect of the swaying tip on a mobile an-
tenna.

Operation

Because the antenna is loaded with lumped
constants, the Q is higher than with a con-
ventional full length wire antenna. This means
in practice that retuning will be required if
the percent frequency change is large, such
as when going from one end of the 80 meter
band to the other. However, not many trans-
mitters will accept such wide frequency
changes without retuning, either. You will find
when using this antenna for receiving, that
the high Q is a distinct advantage as it peaks
up noticeably those signals which are in the
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pass band. Also, in retuning from say 3.5 ke
to 3.9 ke it is possible to change either the
antenna loading coil or the L net condenser.
[t is easier in practice to find one antenna
coil tap for an entire band and use the react-
ance compensating feature of the L net which
occurs automatically when retuning the L net
condenser for minimum reflected power.

The use on 160 meters has been deliberately
avoided up to now because it differs from the
procedure on all other bands. For 160 meters
simply by-pass the L. net completely and con-
nect the coax between the antenna loading coil
and ground. This operates the antenna as a
quarter-wave grounded antenna and the load-
ing coil will permit tuning over a wide range
from about 1650 ke to about 2200 ke. The SWR
will not be over 1.5 to 1 on this band. On this
band the quality of the ground system assumes
some importance but on the higher bands the
ground is relatively not important because the
end current is so small that the power loss is
practically nil.

One point of discussion remains, namely, the
mixed polarization resulting from the fact
that both vertical and horizontal portions of
the antenna radiate. This may disturb some
of the purists but for my part I find it not
objectionable. It helps on some close-in con-
tacts where transmission is by the direct ray
path, and in cases of ilonospheric reflection,
both waves come down horizontally polarized
in any case.

Comparative Tests

Now, since the ultimate proof is in the per-
formance of the antenna in question, some
comparative tests were run and are desecribed
below. No serious minded amateur is going to
be content with mere impressions collected
over a period of time when there are so many
variable factors impossible to evaluate. I have
in operation a 40 foot vertical that has been
giving satisfactory service on frequencies from
3295 ke through 7832.5 ke over a four year
period. It was decided to test the horizontal
versus the vertical under as near identical
conditions as possible. While this does not
give an absolute measure of performance, it
does give a comparative evaluation. A test was
run on an A.F. MARS net on 3295 ke at
night and another test was run on a different
day net on 7832.5 ke. The test conditions were:

1. The transmitter was first loaded up to
a 50 ohm resistive load to determine proper
tuning, and thereafter the tuning controls
were kept at the loading settings.

2. Each antenna was tuned up with its own
coax feeder to show less than 1% reflected
power (better than 1.2 to 1 SWR).

3. Each observer set his receiver rf gain
at a level to give about half-scale reading on
his S meter and did not touch any tuning
control or gain during the test,
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4. A two minute transmission was made on
one antenna while the observers noted the
average signal strength on their S meters.

5. The coax feedlines were shifted and a
two minute transmission was made with the
second antenna.

6. Each station then reported S meter
strength for each antenna. Absolute S meter
readings have little significance since they de-
pend on location, receiver settings, receiver
type, etc., but when normalized (i.e. reduced
to a common base) they permit a direct com-
parison of the two antennas under as near
identical simultaneous conditions as is possible
to create. The significance of this is that since
these were comparative tests, the same com-
parative performance might reasonably be ex-
pected at any location. For the night test on
3295 ke there were 12 stations reporting
within a 70 mile radius and 3 stations at
350 miles. All stations reported better signals
from the horizontal antenna and were rea-
sonably consistent in an average advantage of
6-12 db in favor of the horizontal. For the
daytime test on T832.5 ke there were 25 re-
porting stations over a 500 mile radius. Most
of them were within a 350 mile radius and
their average report was a 12-18 db advantage
in favor of the horizontal antenna. Those few
stations around 500 miles reported that the
two antennas were about equal. One other
significant point in both the day and night
tests was that nearly all stations remarked
that signals from the horizontal antenna were
much freer from fading or flutter. Only a few
stations in either test were close enough to be
receiving a direct signal so this represents
nearly all skywave transmission. To avoid any
possibility of the “brute force and ignorance”
method overcoming antenna performance,
these tests were run with a low power trans-
mitter with a plate input of 95 watts. Because
there were no operating nets on higher fre-
quencies, no similar comparative tests were
possible but the antenna has been operated on
both 14 and 21 me bands, when openings per-
mitted, and the performance has been equally
satisfactory.

As you may have surmised by now, this an-
tenna was investigated primarily for the pur-
pose of finding a system that would be
completely satisfactory for several widely sep-
arated A.F. MARS frequencies as well as for
the amateur bands. In this regard it has per-
formed with considerable success, permitting
rapid reliable shifts between bands with com-
plete confidence in efficient operation and
proper transmitter loading. However, the
proven versatility has made it highly attrac-
tive for strictly amateur band use.

Credit must be given and acknowledgement
is made for the assistance rendered in making
the comparative tests by many of the members
of the Conac West Coast Central division #2
and the members of the A.F. Western Techni-
cal Net. . . .W6AOI
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One Tube VOX

Fred Cupp, KB8AOE

OR some obscure reason unknown to this

writer, VOX operation seems to be used
only by the sideband operators. VOX opera-
tion however is very practical for other modes
and has been used with excellent results by the
author for AM, FM, and MCW on six meters
for at least six months. Perhaps the com-
plexity of most VOX circuits drives operators
away, so here is a simple yet effective VOX
using only one tube which acts as the mike
pre-amp as well as the VOX.

The schematic diagram and parts values are
shown in Fig. 1. Vl1a, one half of a 6ANS is
used as a conventional pentode audio pre-amp.
The audio signal is coupled from the plate
to the gain control and following stages of
the modulator. The audio signal is also coupled
into the .5 meg VOX Trip Level potentiometer.
Audio from this pot is fed into the grid of
V1b, the triode section of the 6ANS, and is
amplified, appearing across the plate load re-
sistor: and relay. The audio is coupled from
the plate and then rectified by the silicon
diodes and charges the .25 mfd storage capaci-
tor. This negative de¢ voltage is applied to
the grid of V1b through the trip level poten-
tiometer, thus changing the operating point of
the triode. This reflex action allows the relay
to de-energize thus turning on the transmitter.

This reflex circuit as it is known may be
familiar to radio control model enthusiasts,
as many R. C. receivers use this principle. The
values in this adaptation have been optimized
for use as a VOX circuit, however if the
builder wishes to have more knobs to twist,
the resistor across the storage capacitor may
be replaced with a 5 meg. pot. This will allow
the operator to set the amount of time delay
after he stops speaking.

Any plate relay of greater than 4K ohms
resistance may be used in this circuit, and
resistor Rx should be selected to give reliable
pick-up of the relay with no audio input.
With less sensitive relays it may be necessary
to eliminate the resistor completely and also
raise the plate voltage to get sufficient current.
Be sure however to stay within the maximum
current ratings of the tube. With a Potter-
Brumfield #PW5LS, 10K ohm relay, Rx was
47K ohm. Germanium diodes such as the 1N34
or 1N38 will not work in this circuit as their
reverse leakage is excessive. Silicon computer
dicdes such as the 1N457 or 1N660 are excel-
lent but expensive. A very satisfactory com-
promise 1s the power silicon diode types
1N2069 through 1N2071. These have much
greater current ratings than necessary but
are quite inexpensive and work very well.

Fig. 2 shows the modifications necessary
to add anti-vox to prevent receiver noise
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picked up in the mike from tripping the VOX.
Audio from the receiver output is rectified
positive and bucks the voltage from the VOX
rectifier, thus preventing operation of the re-
lay due to receiver noise. If your receiver has
a 500 ohm output it may be applied directly
to the diode as shown, or a 3.2 ohm speaker
cutput may be stepped up with a small ae-de
radio type output transformer.,

As with any VOX controlled station, the
operator will have to condition himself to ig-
nore the relays clicking in and out and also
avoid the habit of saying, “Ahhh—Ummm—
and Uhhh—,” in an attempt to keep the sta-
tion on the air when in reality he has nothing
worthwhile to say but won’t admit it. Just
think how much quieter the band would be if

VOX operation was mandatory!
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Check Quartz Crystal
Activity and Frequency

S solid state electronics is becoming in-

creasingly important in today’s equipment
it is well to know all we can about testing and
using such materials.

Quartz erystals are being used in many more
ways than formerly and in so many different
modes of operation that a simple method of
testing them is needed.

Only a minimum of equipment is needed for
preliminary checking activity and fundamen-
tal frequency operation. For more extensive
mode of operation and higher mode functions
a high gain scope is required.

For preliminary checking the circuit of Fig.
1 i1s used, a pair of headphones is connected
across the output of T 2 in place of the scope.
The signal generator can be the usual service
generator.

A modulated signal is used and the genera-
tor is tuned to the approximate supposed fun-
damental frequency. These frequencies usually
will be below 10 megacycles althcugh erystals
are made for frequencies higher than this.

SIG GEN

INGO

T SCOPE
P {‘ I
= L3S BL4 O
O AL

o410

The audio frequency tone from the signal
generator will change as the generator signal
is tuned across the frequeney of the crystal.
The tone will also change at the harmonic
frequencies of the signal generator but the
amplitude will not be as great and drops off
rapidly as the harmonic frequency becomes
higher. This of course means tuning the gen-
erator to frequencies lower than the funda-
mental of the erystal. All harmoniec frequencies
of the signal generator will be found in this
test and will be exact submultiples of the
crystal fundamental frequency. Dividing the
fundamental crystal frequency by 2-3-4 and
etec. will indicate the fundamental frequency
of the signal generator. Thus if a ecrystal of
known accuracy is employed it can be used to
calibrate the accuracy of the generator at
frequencies lower than the erystal frequenecy.
This of course works both ways and if a gen-
erator of known accuracy is used it ecan be
used to accurately indicate the frequenecy of
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Adam MclLaren WHCGA
213 South 16th St.
St. Joseph, Missouri

the crystal. If a high gain scope is used 1n-
stead of headphones harmonic frequencies .uf
the generator as high as the 10th. will be in-
dicated. _

When a crystal oscillates on an overtone 1t
breaks down into layers and oscillates at odd
harmoniecs of the fundamental. Multiplying the
fundamental frequency by any odd number
indicates the frequency of the higher mode at
which the crystal will oscillate. Thus a 3910
ke crystal operating in the 3rd. mode would
be 3910 ke multiplied by 3 equals 11,730 ke.
Overtones are seldom exact multiples of the
fundamental frequency. Ordinary crystals will
usually operate very well on the 3rd. mode
depending on the type of holder. Crystafls
oround for higher order mode uperatinn_ will
usually show greater activity at all higher
modes.

For indicating higher mode uperatinn_ of
crystals the scope must be used. The indica-
tions on the scope show a notch in thel sine
wave pattern in much the same way as 1n re-
ceiver filter circuits. These points are very
sharp and may be passed over if the generator
is not tuned slowly. :

The activity factor of the crystal is indi-
cated by the depth and sharpness of the notch.
A good active crystal will pull the notch down
to almost the zero voltage line. Fig. 2 shows
the sine wave with the notch shown in the
first half eycle of the scope pattern.

To check a crystal of unknown frequency
tune the generator over a band of frequencies
in which the crystal frequency is suspected to
be. If an indication is found note the frequency
and if this is the fundamental the next lower
frequency of the generator at which an indi-
cation will be found will be one half the first
frequency noted. Also if this is the funda-
mental frequency the next higher frequency
at which an indication will be noted will be
three times the first indication, or the 3rd
mode. If this is true other indications will also
be found at five or seven times the first fre-
quency. Note that frequencies above the fun-
damental will never be indicated at 2-4-or 6
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times the fundamental frequency.

FFor instance a fundamental frequency of 4
megacycles will have indications also at 12-
20-or 28 megacycles., Also below the funda-
mental frequency, indications will be at 2
megacycles, 1,333.3 kilocycles, 1000 kilocycles
and etc.; these being the harmonic frequencies
of the generator.

Tuning the generator through the different
bands of frequencies going higher in frequency
a point will be found where the next higher
frequency indication will be 3 times the fre-
quency of the point before mentioned. This
last is the 3rd harmonic and the point first
referred to is the fundamental frequency. A
very slight indication may be found between
the fundamental and the 3rd mode frequency.
This is due to the 2nd harmonic of the gen-
erator exciting the crystal on the 3rd mode
and can be ignored.

Also note that if the fundamental frequency
is 4 megacycles and the 2 megacycle point had
been found first then the next lower frequency
indication point will not be 1 megacycle but
will be 1,333.3 ke and the next lower fre-
quency indication will be 1 megacycle. This
shows that the 2 megacycle point was not the
fundamental.

All this is much easier to do than to explain
but simply by tuning the generator through
the different frequencies watching for the
stronger blips and making a few mental cal-
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culations as you find the different points it
becomes easy to check a crystal in all its

modes.
The coil T 2 in Fig. 1 works well at fre-

quencies from 400 ke to 20 megacycles. It was
found quite eritical and dimensions should be
followed closely. . . .WdCGA

Sig. Gen.—Usual service signal generator.

T2—11 turns #20 cotton covered wire, tapped at center
on 2.6 inch form.

Tl—4 to 1 audio interstage transformer.

L3—Primary,

L.4—Secondary.

Scope—High gain.

Letter
Dear Wayne:

It isn’t often that I drop people a line voicing my
opinion, but a recent article in the February edition of
73 demands response.

I want to express my thanks for printing Paul
Barton's article on FINAL TANKS on page 12, ete,
This is the kind of technical information that 1 crave
for, and you have made one ham very pleased. Con-
vey my best regards to W6JAT, assuring him that
K2SKK has read it all and is putting this to good
use. In my estimation, this article was worth the entire
vear's subseription; anything else you print as good
as that will be “ice cream & cake” for me!—For
second choice, I enjoyed WAGBQFD's article on Silicon
Rectifiers, p. 88. Keep up the excellent work!

Bon vovage to you and the XYL on your {forth-
coming trip to West Germany et al. Drive that Porsche
carefully: we want you back to keep 73 going!

100—27!
Paul Boivin, Jr., K2SKK
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Betore the Breadboard

I' the response to our articles means any-

thing, we hams are building equipment
again; receivers, transmitters, test equipment,
station accessories, you name it and chances
are that somebody is working on it right this
minute.

This is a wonderful situation: we like it!
But the average response to a 73 article shows
something else, too, which we find a bit dis-
turbing: many of these people who are build-
ing gear now have an alarming lack of knowl-
edge about the fundamentals of circuit tech-
niques.

It’s not really their fault; just about the
only place to get these fundamentals is from
an engineer (or material written to be read
by an engineer) and all too many professional-
type engineers seem to believe that these de-
tails cannot be communicated in anything but
engineeringese—which leaves us poor hams
out in the cold unless we happen to be technical
translators,

Naturally, after hearing all the high-level
talk about the difficulties of original design,
we as neophyte designers begin to get the idea
that it’s a difficult project; the vicious circle
18 complete, and we stay in our somewhat be-
fuddled state, believing that the art of original
design is far too complicated for us.

“T’ain’t necessarily so,” in the words of the
song. Sure, original design of a completely
reliable communications system capable of
handling 512 independent messages at the
same time, on the Earth-Moon-Earth circuit,
may be a bit beyond our capabilities. But not
all design work is difficult; most of it is sim-
pler than you think.

And if you think that any sort of under-
standing of the basics of circuit design are
beyond you, take a look at Fig. 1.

Simple, isn’t it? Just three resistors in se-

ries. But let’s look at this circuit a bit, and
study it.
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Since the three resistors are in series, all
the current which passes through any one of
them must pass through the other two. Since
there are no other components in the circuit,
the total voltage drop across the entire string
must be equal to the total voltage applied to
the circuit; there’s no place else for it to go.

That’s simple enough, isn’t it? Yet the two
sentences of the preceding paragraph state
the two fundamental laws of network theory
(usually considered the exclusive domain of
the BSEE). “All the current that flows into
a series junction between two circuit elements
must flow on out” is the current law, while
“the sum of the voltage drops across cireuit
elements in series is equal to the applied
voltage” expresses the voltage law.

All very interesting, you may say, but what
earthly good are three resistors in series to
me in the design of a circuit? Let’s take an-
other look.

Suppose that the center resistor of the string
were a variable resistor instead of having a
definite fixed value. Suppose, also, that a con-
stant-voltage battery were hooked up across
the entire string. Finally, suppose that R1’s
resistance were considerably lower than that
of either R2 or R3, and that the values of R2
and R3 were approximately equal. Now, let’s
examine the voltage acoss R3.

With R2 set for maximum resistance, the
voltage across R3 would be just less than half
that of the battery. Resistor R1, with its low
value, would drop some of the supply voltage,
but most of it would be divided equally be-
tween the two larger resistors.

If R2 were set for minimum resistance, on
the other hand, the voltage across R3 would
be almost equal to the battery voltage.

Now let’s suppose that we have a trained
Mongolian Midget operating R2; our Midget
cranks the value of R2 up or down instan-
taneously according to prearranged signals
we give him. The voltage across R3, naturally,
varies in perfect step.

[f the signals we send our Midget are very
small voltages, and if the battery voltage is
very large, the voltage across R3 will also be
large—and you might say we have an ampli-
fier.

This amplifier, of course, depends for its
operation on a very special kind of Mongolian
Midget—you might say, a Mythical Midget.
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Except that he isn’t mythical at all; you can
purchase him outright for less than a buck
anywhere. What's more, he comes complete
with variable resistor. Our Mpythical-Midget-
resistor combination is nothing more nor less
than the conventional electron tube; the
cathode-to-plate resistance is the variable re-
sistor, while the grid is the midget.

In the electron tube (and also in the transis-
tor), the operating technique is exactly the
same as our three-resistor circuit of Fig, 1.
The tube itself corresponds to resistor R2; R1
represents the internal resistance of the power
supply (this is what makes the voltage drop
as you increase the load; the smaller it is, the
better) ; and R3 is the load resistor.

You can see from the three-resistor circuit
that the output voltage available is directly
dependent on the value of R3; the larger R3
is, the larger the output voltage will be. In
no case, though, can output voltage swing
farther than the original supply voltage (ex-
cept in the case of inductive coupling, which is
a bit complicated for this stage of the game).

Electron-tube circuits work the same way,
with one important addition: since a certain
amount of current is required by the tube, R3
cannot be too large. If R3 is made too large,
the tube will be starved and will fail to operate
properly. But within this limit—and it’s wide—
the gain will go up directly as the load resis-

M

tance is increased.

If, at this point, you're thinking 1t can’t
possibly be this simple, you're only half right.
Actually, yvou can make almost any tube _du
almost anything you want with no more 1n-
formation than that already given—but that’s
doing it the hard way, and may prove to be a
bit costly if it takes you five or six hurned-u‘ut
tubes to find out just what values are permis-
sible for R3.

To avoid this problem, manufacturers make
available “characteristic curves” for their
tubes. Every tube has a number of unique
characteristics, mostly determined by the
spacing and type of grid structures inside the
tube. Any or all of these characteristics may be
measured, and the results presented either as
tables or as graphs in which key characteris-
tics are presented together.

The most common means of presenting these
characteristics is graphically, using what is
known as the “plate family” of curves in
which plate current is plotted against plate
voltage, for certain fixed values of screen and
control-grid voltage. Such a curve, for a type
12AU7 triode, is shown in Fig. 2.

From this graph (commonly known simply
as the tube curve), you can determine the
value of the tube’s resistance (R2 in Fig. 1)
in ohms by applying Ohm’s law to the values
of voltage and current which intersect at a
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gjver} grid voltage. For instance, if plate volt-
age 1s 150 and grid voltage is —2, the curve
te:lls us that plate current will be 13.5 ma.
Since resistance is equal to voltage divided by
current, the resistance equivalent to R2 would
be 150 volts divided by 0.0135 amperes, or
11,100 ohms.

It would be possible to use this procedure
to determine the values of R2 over a wide
range of voltages, then choose a fixed value
for R3, and come up with an amplifier circuit
—but such a set of calculations would be
tedious. Since all the information we need
about the tube is already shown in graphical
form on the characteristic chart, it only makes
sense to continue the design by graphic meth-
ods. This approach almost completely elimi-
n_ates arithmetic, and rapidly produces a de-
sign.

The heart of the graphical design procedure
is an item called a ‘“load line.” This is simply
a straight line drawn on the chart through all
the positions whose voltage-current relations
come out to the value of R3, the load resistor.

Note that we said it goes through “all” the
positions; however, you don’t have to calculate
them all. Since the resistance is fixed, the line
will be straight—and this means that only two
points need be calculated. Two points which
are exceptionally convenient to calculate are
those at which voltage equals zero, and at
which current equals zero. If you know the
value of supply voltage, this means that only
one caleulation is necessary: when current
equals zero, voltage will equal that of the sup-
ply, but when voltage equals zero, current will
equal the supply voltage divided by the value
of R3.

To put this procedure into step-by-step
form, first choose the tube you're going to use
and obtain a chart for this tube type. Next,
pick the supply voltage. Third, select a trial
value for the load resistor (remember that
the higher the value of the resistor, the greater
the gain). Fourth, draw a dot at the point
where the voltage line corresponding to the
supply voltage intersects the zero-current line.
Fifth, calculate the wvalue of current when
voltage is equal to zero, and place a second
dot where this value of current intersects the
zero-voltage line. Finally, using a ruler or
straightedge, draw a line connecting the two
dots.

What do you have, now? Basically, you
have plotted the possible operating points of
the tube. Let’s do an example before dis-
cussing how it works, Since we have already
used the 12AU7 curve, let’s use it again. Pick
a supply voltage of 250, and a trial load re-
sistor of 10,000 ohms. The value of current
at zero voltage will then be 250/10,000 ampere,
or 25 ma, and we draw the load line connecting
26 ma at 0 volts with 0 ma at 250 volts as
shown in Fig. 2.

Now, looking at Fig. 2, let’s see how this
works. Assume that the grid voltage is zero.
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The tube (if R3 were not in the circuit) would
try to draw a large amount of current—but
the load line shows us how R3 limits the cur-
rent in the series circuit, and the operating
point for the tube and R3 together is thus the
intersection between the 0-volt grid bias curve
and the load line itself, or a plate voltage of
110 volts and a current of just under 14 ma.

Since most amplifiers don’t work right when
the grid voltage goes positive, it’s usual prac-
tice to bias the grid negatively so that incom-
ing signals (which alternate on either side of
zero) won’t drive the grid positive, ever. Let’s
see what happens when we put 2 volts negative
bias on our circuit.

The first thing we see is that our operating
point has shifted. It’s now fixed by the inter-
section of the load line and the —2 volt bias
curve, at a plate voltage of 135 volts and a
plate current of 11.5 ma. This means that,
going back to the simple circuit of Fig. 1, 11.5
ma is flowing through the entire circuit. This
current through the 10,000 ohms of R3 de-
velops a voltage drop of 115 volts, leaving 135
for the tube itself—which checks with our
earlier figures (we omit the voltage drop in
R1 as negligible—and hope that it really is).

Now, let’'s put a 4-volt peak-to-peak signal
in at the grid of the amplifier we’re designing.
On the positive half-eycle, this input signal will
reduce the grid bias to 0; plate voltage will
swing down to 110 volts as the current through
the tube increases. On the negative half-cycle,
grid bias is increased to —4 volts. The load
line tells us that plate voltage at this point is
160 volts, with a current of 9 ma.

Thus, the 4-volt input signal has resulted in
a change of output voltage between the limits
110 to 160 volts, or a 50-volt output swing.
To determine the gain, divide the output volt-
age swing by that of the input voltage—in
this case, it’s 12.5.

So far, we've examined only the gain; the
amplifier may produce plenty of gain yet not
be usable because of distortion. We’ll go into
that in more detail before long, but at this
stage you can make a rapid check by compar-
ing the gain on positive half-cycles with that
on negative half-cycles.

If these two half-cycle gain figures are the
same, the chances are the amplifier’s distortion
will be low.

In our example, the positive half-cycle gain
was 12.5, corresponding to an output-voltage
swing from 135 to 110 for a 2-volt input
change. The negative half-cycle gain, also, was
12.5 (swing from 135 to 160 for similar 2-volt
input). Distortion probably will be low.

This load-line technique is valuable in the
design of audio amplifiers; it works just as
well for low-level amplifiers and for high-
power modulators. You can even make it work
for push-pull circuits, but those are a bit be-
vond the scope of this article.

Naturally, this is not the only approach to
amplifier design—just the simplest. The graph-
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ical technique eliminates all algebra and higher
mathematics usually associated with circuit de-
sign. However, if you feel that it's foo simple
this way, vou can use the standard gain for-
mulae and techniques to be found in Eastman’s
book (or almost any other handbook). A com-
pletely different approach, which includes many
practical effects ignored in the conventional
design technique, is to be found in Pullen.
Pullen’s technique, for instance, is the only
one commonly available which allows for the
effects of cathode resistors, loading of the next
stage, and variations between tubes of the
same type—but it does require algebra and the
ability to plot your own tube curves, since he
uses “G-curves” which manufacturers don’t
furnish. A G-curve for the 12AU7, which may
be compared to the conventional curve, is
shown in Fig. 3. Don’t let it scare you.

A few paragraphs back, we promised some
more words on distortion. Here they are.

The cause of distortion in an amplifier is
simple: the gain of the stage changes as the
input signal varies. If the change in gain is
small, the distortion is unnoticeable; if the
change is large, the distortion becomes obvious.

To calculate the precise amount of distor-
tion produced in a stage, we have to know the
precise amplification at the positive and nega-
tive peaks of the input signal—and this in
turn requires the exact techniques of either
Pullen’s procedure or the conventional mathe-
matical approach.

However, for our purposes we can do quite
well by comparing the average gain on positive
half-cycles with the average for negative half-
cycles; that’s what we did earlier. If these
gains are the same, distortion will be neg-
ligible. If they differ (positive peak gain will
be higher), distortion will appear.

To determine how much distortion to expect,
subtract the lower gain from the higher one
and record the difference. Then add the two
gains together, and divide the difference you
just noted down by their sum. Multiply the
quotient thus obtained by 25, and the resuit
will be the approximate amount of 2nd-har-
monic distortion, in percent, which will be
produced.
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Naturally, harmonie distortion includes more
than just 2nd harmonic. However, 2nd-har-
monic distortion appears first and becomes
objectionable long before the other components
are large enough to calculate by this process,
so if it’s a reasonably small amount, the other
components can be ignored.

So far, we've talked only about audio ampli-
fiers. The same principles apply to RF and IF
amplifiers in receivers, except that two load
lines must usually be plotted for these.

The reason for two load lines instead of one
is that the stages of such amplifiers are usu-
ally coupled by transformers or chokes, instead
of by resistors; this means that the DC supply
to the plate sees little resistance, while the AC
component of the plate current (which is the
desired output signal) sees quite a large “re-
sistance” which forces it to go to the next
stage.

To plot these dual load lines, draw a wver-
tical line at the supply voltage for the DC load
line; this shows that the tube’s current is con-
trolled only by the grid voltage. For the AC
load line, a bit of figuring is necessary.

First, calculate the amount of current in-
crease which would be produced by a 100-volt
increase of voltage through the “resistance”
(AC value) of the coil concerned. If the re-
sistance is, say, 100,000 ohms, the current
change would be 100 volts divided by 100,000
ohms or 1 ma.

Now, put your pencil at the point where the
DC load line crosses the selected grid-bias
value. This is the operating point. Measure
off 100 volts toward zero (an increase in volt-
age across the load resistance is a deerease in
voltage to the tube) from this point, and then
measure up 1 milliampere (the calculated
value) from the current at the operating point.
Draw a line from this point you just located,
through the operating point, and extending to
zero plate voltage and to twice the DC supply
voltage. This line is the AC load line; gain
can then be found from it by employing the
following wvariation of the procedure already
described: |

As in the single-load-line procedure, assume
an input signal of the largest value vou intend
to handle. Follow the grid-bias curve corre-
sponding to the resting bias plus the positive-
peak value of input signal until it intersects
the AC load line. Drop down to the plate
voltage scale to determine plate voltage at
this point.

Now, follow the grid-bias curve correspond-
ing to the resting bias plus the negative-peak
value of input signal until this ecurve also
intersects the AC load line. This intersection
point will be to the right of the DC load line;
drop down to the plate voltage scale to deter-
mine the plate voltage for this point.

Don’t let the fact that the negative-peak-
signal plate voltage value is larger than the
voltage supplied to the stage scare you; this
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is natural, since the coil in the plate circuit
stores up energy while current flows, so that
a signal which reduces current flow releases
the stored energy. This stored energy then ap-
pears at the plate of the tube as excess voltage,
above the plate-supply value.

Once you have found the positive-peak and
negative-peak plate voltage values, you can
calculate the gain by dividing the swing by
the peak-to-peak value of the input signal, just
as for the resistive amplifer discussed before.

Not yet mentioned has been the problem of
designing Class C amplifiers for transmitters;
they are put together in a completely dif-

ferent manner. However, space has run out
for this month, so we'll have to postpone that
until a later technical article. Until then, keep
in mind the three simple resistors—they’re the
heart of every circuit-design problem!
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Transistorized
Modulator

Burt Yellin K2STV

Being like many other hams, I have often
sought an efficient, compact, universal modu-
lator. Although only 75% modulation is ob-
tainable through the use of this cireunit, it is
efficient in that it requires a minute amount
of power., Battery current is in the order of
microamps, therefore allowing the battery to
last its entire shelf life.

The modulator shown in Fig. 1 is capable
of cathode modulating any transmitter up to
the full power input of one kilowatt. In many
instances the transmitter will not have to be
modified, If the transmitter uses cathode key-
ing, all you do is simply plug the modulator
in, instead of the key.

The circuit uses four NPN transitors com-
pound connected. Compound econnected tran-
sistors have the following characteristics: a
high input impedance, and an extremely high
current gain. This is perfect for cathode mod-
ulation, as a crystal mike can be used, and
the circuit will control the cathode current of
the power amplifier in the transmitter. The
circuit has one other advantage, and that is
that it will act as a clamp tube. Should the
final lose drive, the modulator will limit the
amount of cathode current, which is deter-
mined by the setting of R..

Any NPN transistors can be used for Q.
Q:, and Qs providing their beta is 30 «r greater.
Q: must be chosen by the amount of cathode
current that will be flowing through it.

RI,2M

O+ 6 VOLTS

OUTPUT TO

CATHODE
MIKE | .5mi OF RA
INPUT O

FIG. |
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To use the circuit, tune your transmitter as
is normally done for CW operation, insert the
modulator, and adjust R: until you get the
maximum change in cathode current with
speech input.

.+ + KZ28TV

TAPE TIP

An ever increasing number of “do-it-your-
self” decorative and finish materials are reach-
ing the market. One item that should be attrac-
tive to the amateur constructor is an adhesive
backed, metal tape that is available in several
patterns.

This tape and one application are shown in
the photograph. While the tape may be used
for strictly decorative purposes, it is convenient
for covering equipment finish imperfections
and unused holes. Application is a snap. Simply
cut the strip to size with a pair of shears, peel
off the adhesive protector paper and apply to
any clean, dry surface.

The particular product shown in the photo-
graph is a metalized, Mylar tape, sold under
the Trimbrite label. The manufacturer is

Marglo, Inc., New Britain, Conn. and the tape
1s available in most hardware stores.

..« WAWKM

Photograph by: Morgan S. Gassman, Jr.
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IMPOSSIBLE!

They said a Two AND Six Meter

Transceiver couldn’t be made

WE - AGREE

It sure wasn’t easy— We Had-—
We Worked Birdies
We Slaved Parasites
We Starved Lo Boles
We Sweated i Drive
t d
bifaie Parasitic Birdies
We Built _
Low Modulation
We Rebuilt o
No M ti
We Cajolled e e
We Starved Headaches
We Tested Dyspepsia
We Detested Fights with the XYL
We Starved Low Bank Balance
We DID IT! No Bank Balance
And VFO Drift

Somehow, some way we solved all
these, except the VFO drift, but read

on . . .
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And In Spite of IT ALL;

Receiver: (triple conversion superheterodyne)

Frequency Range: 49.750 to 54.250 MC and 143.750 —
148.250 MC. (Includes C. A. P. Frequency.)

Calibration: 100KC graduations every 4°.

Tuning Ratio: 6:1.

Sensitivity: Better than .2 uv on 6 meters and better than
.8 uv on 2 meters for 6 db s + n (@ 30%, (@ 1000 cps
modulation.

Selectivity: —6 db bandwidth 8 KC =+ 2 KC.

—60 db bandwidth 25 KC =+ 5 KC.

AGC{: Audio output varies less than 3 db from | uv to .|
volt.

Delayed AGC: Knee of AGC occurs between 3 and 10 uv.

Squelch (adjustable): At threshold receiver will awaken for
carriers of .08 uv or greater on 6M and will awaken for
carriers of .| uv or greater on 2M. At stop receiver will
awaken for carriers of 10 uv or greater. (Stop limit ad-
justable from 3 to 30 uv).

Noise Limiter: Floating series gate type operates on all
noise peaks. Audio unaffected by modulation levels less
than 85%.

Audio Output: At least 2.0 watts into 214" PM internal
speaker or at least 3.0 watts into external 4 ohm speaker.
Provisions for 5W into external speaker.

Distortion: Less than 159, from 250 to 3000 cps at | watt
output.

Hum and Noise: Better than 40 db down from | watt output.

Freq. Response: Within + | db to — 5 db from 250 to
3000 cps (reference 0 db at 1000 cps at 30%, at 100 uv).

Ist Image: Better than 85 db down on 2M. Beter than 40
db down on 6M.

2nd Image: Better than 60 db down.

3rd Image: Better than 85 db down.

Spurious Responses: Better than 50 db down everywhere
except within == 20 KC of desired signal.

In'}ernar Generated Spurious Signals

Cross Mod and Desensitization: Better 1
-+ 20KC.
IF Frequencies: 52.00 MC (== 2 MC)
5405 MC 455 KC

Compliance: Meets FCC Rules Part
Radiation Device.

Stability: Less than == |5KC During 4
Less than == 2KC/HR thereafter.
Transmitter (separate osc, multiplier

through final amplifier)

Plate power input to final: 18w 6M |7w

RF Power Output: At least 9.0 watts ou

At least 4.0 watts o1

Mod. Cap.: 85 to 100°, at average spe:
modulation.

Hum and noise on carrier: at least 40 ¢
modulation level.

Harmonic Suppression: All harmonics
sions better than 50 db down. Exce:
quirements.

Microphone (all press-to-talk): unit nor:
grey plastic high impedance detacha
Ehnne with 5' retractable coil cord.

ardware.

Frequency Control: VFO or crystal.

Crystal Stability: == .0059, —30° C.

Crystal Circuit Stability: == .006%, — :

YFO Stability: Less than == 25KC on
40 minute warm up. Less than =+ &

Humidity: Will perform after being sub
959, relative humidity for 8 hours.

Vibration: Will withstand 10G shake frc
for 30 minutes in three planes.

Shock: Will withstand 15G shock in thre

Supply Voltage Variation: — 20 to - |
voltage.
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rox. 80 uv (S8) AC Power Consumption: 90 watis receive, 140 trans.
50 db down at DC Current: 10 Amps rec. |6 Amps trans. (@ 12.6 volts.

Size: 11" wide x 10" deep x 5" high. The PC 628 is a COMPLETE 2 band
Weight: 15 Ibs. total system weight. oy e gl o
na? Turm ———

Color: Marine grey, maroon knobs, white lettering,

brushed aluminum grill.
Shipping Weight: 23 Ibs.
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y supplied with
ceramic micro-
ludes mounting

o S o7

C. to -+ 60°C.
er band during
/HR thereafter.
ted to 90°C. at

Amateur Net

379.50

:_., ﬂf I‘E"’Ed iﬂpl.lf INCLUDES, replaceable microphone with hang-up clip, universal mounting
bracket for mobile operatien, AC and DC cords, separcte antenna con-

nectors (SO 239) ond cll mounting hardware.

60 to 1800 cps.
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HOW ABOUT QUALITY CONTROL?

Frequently Hams have the impression that
electronic equipment is simply built and then
shipped. Nothing could be further from the
truth. Inspection, alignment, operation, testing
and quality control assurance consume most
of the time required to produce a unit.

Polytronics is very proud of the fact that
all its technicians are very active Hams well
acquainted with the performance desired and
required by VHF enthusiasts. The PC-62 was
designed by WA2GOG and W2SXB. The
President of Polytronics is K2JXB. All power
supplies are checked out by Hal, K2SGX, the
Tx section specialist is Steve Fancher,
WAZ2ZNE. Shade M. Lee, WA20JB aligns the

NOW — ABOUT THAT VFO ...
_.The VFO used in the PC62B is not a

substitute for a crystal nor can it be
compared to a single tube external VFO.
Our specs call for a drift of no greater
than = 25 KC on either band during a
warm up period of 40 minutes, thereafter
the VFO will remain within the pass band
of any good 6KC wide receiver.

Our YFO is intended as an aid in obtain-
ing contacts during skip, field days, or
break-breaking; it is not a secondary fre-

quency standard, but it is a darn good
VHF HAM TYPE VFO.

The PC62 CD (also
$379.50) has been ap-
proved as meeting speci-

e ———— e —————

fication CD 1-100 in con- Name... ..
nection with any bids to Address
State and Local subdivi- City

sion requiring its use for
Civil Defense.

OCD Item No’s, T-34/R-04,
T-36/R-06, M-48, & M-50

50

receivers, while Pearl (Tiger) Maguire,
WA2QNY, tracks the VFO. After all this, Joe,
K2QLW, (Quality Control) gets a chance to
reject any unit not up to his high standards.

_ In the event of trouble, thereafter, our serv-
1ce manager, Frank Siggins, WA2TDD, can
expertly diagnose and correct any problems.

Every PC-62 is supplied with an Individual
Test Data Sheet, which contains an actual
record of the performance of the unit during
test and is attested to by the signatures of
each of the above.

~ Personalized performance? You bet. Drop
In and meet the gang.

Our Antennas are UNCON-
DITIONALLY GUARANTEED
NOT TO DRIFT! See, we can
make something stable.

Antennas :PCA-251: Whip only. 2 & 6
meter dual band antenna. Standing wave
ratio of |.| to | at resonance and no
greater than 1.5 to | at any point in the
band. $13.95.

PCA-249: Same as above with cowl
mounting. Complete with |5 . RG-58/u
cable and PL/259 connectors at both
ends. $21.95.

PCA-250: Same as above with standard

stud, ball mount, cable and connectors.

$23.95.

OK YOU GUYS:

| DON'T CARE IF YOUR VFO DOES TAKE A HALF HR,
TO WARM UP. | WANT A PC 62B ! |

WHERE CAN | BUY ONE REAL QUICK 7 ?
PSE SEND COPY OF CD AUTHORIZATION.
PSE SEND ADDITIONAL BLURBS.

Clifton, N. J.
Phone: 772-1334
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AGC tor the

Swan Transcelver

Lawrence Frazier K6SHC

HE Swan 100 series transceivers have

caught the eye of many hams, both for
mobile and fixed use. These transceivers are
sensitive and have a good punching signal on
the air.

In talking with many of the fellows who
have these transceivers, the one slight improve-
ment desired was an AGC system. When in a
round-table with several stations, some are
bound to be much louder than others. This
requires one hand on the gain control, or a
good set of nerves.

The AGC board will be very easy to con-
struct and can be built from parts in the aver-
age junk box. The audio choke CH1 can be
made from the high impedance (plate) winding
of a small audio output transformer. The diode
should have a peak inverse rating of at least
300 volts. The current rating need be only a
few milliamps, as the current is very low. Good
back resistance is very important to keep the
positive level set voltage from loading the
circuit.

In working with the mounting problem, it
was decided to mount the AGC parts all on one
board and then mount the board on the side of
the metal cover which covers the 5.5 me erystal
filter. Care should be taken in placing the
screw holes so that the screws will not touch
the erystals or the coil in the center. The wires
which go below the chassis can be put through
the rubber grommet through which the wires
to the relay already go. Small wire should
be used so that they will all fit through the
grommet easily.

Connection of the AGC to the transceiver
should be done as follows: With the AGC
wired, tested, and mounted, there should be
five wires (including the ground wire) which
should go through the grommet to the under-
side of the chassis. Connect the wire from
terminal (1) to the plate of the audio output
tube (BAQ5 pin 5). Connect the wire from
terminal (2) to the plus 150 volts on the OA2
pin (1, 5). Locate the 1 meg resistor connected
to pin (1) of the 1st RF amplifier (6BA6).
Remove the end of this resistor which goes to
the terminal lug with the rf choke also con-
nected to it. Connect the wire from terminal
(4) to the loose end of the resistor just re-
moved. Insulated sleeving should be used to
protect against shorts. Connect the wire from
terminal (5) to the terminal lug from which
the 1 meg resistor was removed. The last wire,
from terminal (3) should be connected to a
convenient ground terminal on one of the tube

sockets.

APRIL 1962

The only control is the level set potentiom-
eter R1 which is used to set the relative level
of the clamping action. After this level set
has been adjusted for the particular rig, it
will not require any further adjustment.
Therefore, it can be placed inside the rig out
of sight. After the AGC has been installed and
checked out, it may be desirable to change the
recovery delay time slightly. In order to make
the receiver recover faster after a loud signal
goes off, the value of R4 should be decreased,
but by no more than 40K. To make the re-
ceiver recover slower, thereby making quieter
operation, the value of R4 should be increased.
The value of 100K seems to hit a happy
medium.

This AGC is in use in several units and func-
tions quite well. There is little or no attenua-
tion of the weak signals, and the loud signals
are clamped to a comfortable level. The gain
control on the front panel still functions to
control the gain and relative audio output
level. Some checks were made, using a sharp
cut-off tube (6AK5) in the input stage, and
it seemed to produce a more pronounced clamp-
ing action.

This ecircuit has been tried in other re-
ceivers with very good results. The best clamp-
ing action seems to be with a high gain, sharp
cut-off tube in the front end.

With this AGC in your Swan, there will be
no more need to keep one hand on the volume
control when in a round-table, or while signals

fade in and out while driving down the road.
. .. K6SHC
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Note: The audio output tube may be a 66,
in which case the proper pin changes should be
made. Also in later models, the type relay
has been changed so that there is no grommet
by the relay. In this case, the wires to the
under side will have to go through one of the
other grommets.

Si



160 Meter

C. L. Martin K9PAL
Instrument & Electronic Tech.
General Electric Company
Bloomington, lllinois

ITH the increased amount of activity on

the amateur bands these days, it becomes
even more difficult to find the frequency space
to ecarry on the famous “rag chew” session
with the local brothers of the profession with-
out “tromping” on some poor soul in the next
state who is trying to stretch some range out
of the “Half Quart” rig, or move that piece
of traffic thru the QRM. Faced with these
problems, it becomes even more sensible to
make use of that 25 kilocycle hunk of fre-
quency in the 160 meter band for the “local”
activity. Range of 25 miles or so is consistent
on these frequencies with occasional real DX
reported on quite low power. So, to this I add
the question “Why not a rig that is portable
enough to carry to the over night fishing hole
or on the vacation”? The rig described here,
combined with a ‘““tuned over” AC/DC set or,
small portable provides this portability as well
as reasonable power on a vertical or half of the
old 75 meter dipole.

Circuit and construction is along conven-
tional lines with the exception of the power
supply, which is less common. Here the circuit
makes use of a pair of the modern silicon

rectifiers in
TR
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ning straight out of the 115 volt line. Two
things are accomplished by this. First the
familiar power transformer is absent (a size-
able cost reduction) and second, the ac ground
system is used to advantage with the portable
whip. To do this without making the cabinet
“hot,” a built in line polarity indicator is used.
With the power switch OFF and the chassis
connected to the line “hot” side, the neon will
provide enough glow thru leakage to be seen,
even if no ground is present on the cabinet, If
the neon glows, the line plug need only be
turned ‘2 turn to correctly polarize. A 2 amp
fuse in the ground side provides protection in
case of a mistake in polarity when the rig is
attached to an earth ground. Such a system
is not dangerous when handled properly. It is
strongly advised that an earth ground be at-
tached to the cabinet whenever possible, how-
ever.

Parts placement is not eritical and no shield-
ing between components should be necessary.
It 1s suggested that the modulator be placed
as far as possible on the chassis from the rf
section. The familiar 6.6 was selected for the
final stage because it operates efficiently at the
relatively low plate voltage and is usually
readily available from the junk box. Grid drive
should be adequate when the OSC tuning coil
i1s peaked. If more drive is required, this can
be accomplished by decreasing the 20K drop-
ping resistor in the oscillator plate. Grid drive
should be near 3 ma.

Although the final is capable of more than
the 18 watts indicated, the modulator is good
for only about 9 watts. If 100% modulation is

to be realized the final must be held down to
this value.
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RESINITE ADJUSTABLE

ZLACOORBI (torm onlyl
Coils

rangoe

J. W. MILLER COMPANY

Cabinet construction is three pilece with the
122" chassis fixed to the front plate by the
switches and i1ndicating lamps. The cabinet
wrap around constructed with a partial back
panel installed. Two 7" chassis punch holes
are made in the cabinet, one to allow mounting
of the whip and the other to allow the banana
jack antenna terminal clearance. This jack is
sub-mounted on a piece of %" Plexiglass for

1S

insulation. Cabinet dimensions are 6" H x
9" W x 10" deep.
The whip 1s a 60" automotive replacement

antenna. The base loading coil is constructed
of Textolite or similar dowel, 1%" dia. 8"
long. A 215”7 X 2! square of 38" Plexiglass
forms the base. This is mounted to the dowel

TV PEAKING
COoIL
| 3/8" SLUGFORM
o
J; - 6_.3
!2AX7 oy, 'giZAKT
2. 2'!.. 1
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LINE POLARITY INDICATOR
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with a single #8-32 screw which is first placed
over a solder eyelet. Connection for the wind-
ing is obtained by drilling and tapping for

#4-40 of length to jam the #8-32 mounting
bolt. An appropriate size hole into the top of
the dowel will mount the whip. Again the
winding solders to a #4-40 jam bolt (see
sketch). The coil is close wound of #22 enamel
over 7" of the diameter of the coil. Total turns
should be approximately 260. Actual loading
of the coil can be accomplished by on the air
tests. A simple way to achieve this 1s to ex-
tend the whip fully and tune the final to
resonance with the loading capacitor fully
closed. The plate switch may be turned off and
on, the final “dipped” and the extension whip

i
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slid down to the point where maximum plate
current is drawn while in resonance. This is
the tuned point for the antenna. To load it
will probably be necessary to extend the an-

tenna % inch or so from the tuned point. It is
then only necessary to remove a few turns
from the whip and extend it again to the tuned
point. Remove enough turns to tune the whip
about 4 inches from fully extended. This will
then allow for variables in loading in differ-
ent locations where the antenna system is in-
fluenced by metal, ete.

Three of these units have been constructed
by your author and they have proven to be
extremely versatile rigs to own. Audio quality
is excellent, signal output is very good (20
miles on the whip) and no component has
failed on any unit after having been in service
for several months. . - « K9PAL

Improve Weak Signal
Radio-Teletype Reception

'I‘ HE circuit in Fig. 1 is somewhat conven-

tional, but with balanced detector, trigger
and keyer tubes. A filter circuit consisting of
an .02 mfd condenser, two 100K resistors and
the 220K resistor form a long time constant
circuit in the detector output which completely
wipes out noise spikes that could trigger the
keyer stage when signals are weak. Observa-
tions on the scope indicate all traces of noise
spikes are eliminated by this circuit. It can be
shown that removal of these condensers during
noisy reception will cause very bad garbling

........
- -

Woody Davey W7CJB
329 East Kent
Missoula, Montana

of otherwise perfect copy. Note coupling re-
sistors R1 and R2 on the grid of the driver
tube. Both resistors are identical, their value
being determined by the voltage developed at
the plates of the 6AL5 detector. These are
nothing more than part of a voltage divider to
drop the de¢ voltage on the grids of the 12AU7
to —8 volts as measured on a VI'VM, when the
respective half of the 6AL5 is conducting.
Transformers T1 and T2 are approximately
1:1 but if substitutions are made it will only be
necessary to adjust the coupling resistors R1
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For TOP-MAN-ON-

THE-FREQUENCY results. . .

Install a Telrex antenna... dollar for
dollar better in every way! Antenna
systems from $6.95 to $12,000.00

ANTENNAS

with a “MATERIAL" difference!

NOW! A Broad-Band ‘Balun’’ for your

10, 15 and 20 Meter Tri-Band

16 MODEL BA1430/1-1

Communication and TV Antennas

I re x LABORATORIES

ASBURY PARK 40, NEW JERSEY, U.S.A.

and R2 so that —8 volts appears on the 12AU7
orids when the limiter is saturated and with
the proper tone at the converter input. The K1
balance control in the cathode of the 12AX7
amplifier is adjusted to equalize the voltages
on the 12AU7 grids when the respective mark
or space frequencies are selected. Minus 8 volts
on the 12AU7 grid will cause an increase in
the plate voltage to at least 60 volts which will
fire the neon properly.

The 6SNT keyer tube could operate balanced
with one winding of a type 2556A polar relay
in each cathode, but I prefer to replace one
winding with a 150 ohm resistor and to pro-
vide bias current to the disconnected winding.
In this case the actual keying is done on space
signals, but you have a built-in “mark.” The
polar relay bias current should be adjusted to
exactly % the current value of the “signal”
winding when that portion of the 6SN7 is con-
ducting. In this case 30 ma in the signal wind-
ing necessitated a bias current of 15 ma.

The DPDT switch on the NE-51’s allow copy
of “normal” or “reversed” signals. Prior to the
development of this circuit I had tried several
diseriminator type detectors followed by vari-
ous trigger and keyer circuits, but with signals
down in the noise, the above converter would
outcopy the disciminator type of converter.
Comparison was direct, with the two converters
side by side.

The TV width coils can be replaced with 88
mh toroids by tuning them to the proper fre-
quencies. The toroids give somewhat better
selectivity, and due to the higher “Q” there
is an incease in the detector output voltage of
approximately 8 or 9 times (who said TV coils
were high Q7). With toroids it will be neces-
sary to inerease the value of R1 and R2 to 1.5
megohms.

APRIL 1962

As a matter of interest selectivity curves
were run on both the toroids and the TV width
coils. The width of the selectivity curve at the
14 voltage point (6db down), is as follows:

2125 center freq 2975 center freq
TV width coil b70 eps 890 eps
88mh Toroid 180 eps 330 cps
It can be easily seen that toroids would be a
definite improvement when the QRM is bad.

Another real problem in radio-teletype re-
ception ig selective fading. One does not notice
this unless the audio is either metered or ob-
served on a scope. This can be quite severe at
times and I have observed as much as 20 db
difference in the two tones, fist one and then
the other being the stronger. I might suggest
the use of separate audio limiters in each chan-
nel to help overcome this. Tuned circuits should
be used ahead of the limiters to separate the
two tones, prior to limiting. ... W7GJB

Positive Transistor Protection

In most transistorized equipment, if the po-
larity of the power supply is connected back-
wards, the result is a mass of melted ger-
manium, damaged electrolytics, and an abun-
dance of profanity. With the nine volt or pen-
light batteries it is quite easy to connect them
backwards, especially if you are anxious to
try the equipment out or go somewhere. To
prevent this, it is only necessary to put a small
diode in series with the battery. If the polarity
is connected incorrectly, no current will flow
so no damage will result. For small, low power
equipment, a general purpose diode will work.
Where the current is higher than 20 ma. or
the voltage higher than 6 volts, a small, low piv
silicon diode should be used. .. WAZINM
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Pre-Amp Curve
Shaping

Charles E. Landahl W5S0OT

|2] Barranca Road
Los Alamos, New Mexico

HE following microphone pre-amplifier is

presented as a helpful suggestion, and, is
a small commentary upon the simplicity of
resistor—ecapacitor filtering. A glance at the
experimentally derived curves shows the nar-
rowing of the audio pass band of a common
tvpe of microphone pre-amp, when the tube
and associated circuit values are changed. The
original ecircuit is found in many amateur ap-
plications and borders upon high fidelity prac-
tices. It is possible to find transformers for
the following stages which will sharpen the
bandwidth of the modulator system, however,
such transformers are costly to make and are
seldom found in moderately priced equipment.

It was fun to experimentally determine an
optimum compromise between microphone,
tubes, coupling capacitors and plate resistors,
which would help narrow the audio pass band
of the pre-amplifier shown in the schematies.

IOK

CRYSTAL
MIC.
INPUT

G AIN
CONTROL

TO AF

DRIVER
STAGE

Don’t be frightened by the low value of input
grid resistor, nor the high values of the plate
resistors. Remember? We want to restrict the
audio range and occupy fewer of the precious
kilocycles available to us. The low wvalue of
input grid resistor helps to get rid of the low
frequency response of a high impedance crys-
tal microphone. The high value of plate re-
sistors tend to keep the voltage gain up and
assist with the attenuation of frequencies
either side of 750 cycles per second. The .001
mfd coupling capacitors contribute to low fre-
quency roll off, while the .001 mfd plus the
39K series resistor shunting the grid of
the second stage puts the finishing touch to the
higher frequency roll off. The results obtained
with the completed change is demonstrated in
the curves and makes you feel as though you
have done something to help your transmitter
put out a more conservative frequency spec-
trum.

A detailed inspection of the curves show
“A” as the amplification characteristic of the
original circuit. Curve “B” is the character-
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istic developed by the changed circuit. In both
cases the input voltage to the microphone jack
was held at 0.045 volts ac, rms, as measured
by a vacuum tube volt meter. Output was
taken at the junction of the 47K resistor and
the 250 mfd capacitor shown to the right of
the gain control by means of VITVM. Note
that the band width at the half voltage points
is approximately 19.5 ke for the original cir-
cuit. It becomes approximately 3.8 ke for the
modified circuit at the same point. Further
comparison at the 3 dbv down points show
100 kes for the original versus 2.3 ke for the
modified. This is a modest but valuable im-
provement, It is especially valuable for those
of us with low resonant voices. A high impe-
dance crystal microphone, rated at -54 dbv*
will produce full undistorted output from a
Central Electronics Model 10-B exciter, with
the gain control adjusted to 3% open. Another
application might well be found for the
Heathkit SB-10 since it uses the 12AX7 tube
in its pre-amp circuit.

A few words of caution: Experiment has
shown that there must be no substitution of
types of tubes in the modified cireuit. Those
other than the 12AX7 will produce insuffi-
cient gain and the amplification curve will be
shifted to the right and undo the apparent
good. Also, remember that this is a erystal
microphone pre-amp. Don’t drive the ecireunit
with a carbon microphone. Hold the input
voltage to 0.045 volts or less.

Crisp intelligible communications is the best
recommendation for this circuit. Why not try
it? . . .W5SOT

*Like the one on page 173 of Burstein-Applebee Co.
Catalog ZF621—stock F18A536 (32.19).

10K
8mt —T— + 300

SI0K /j_\

POT. 47K 10
;3? 2 2K AF

39K 250
mmf | DRIVER
+ B STAGE

73 MAGAZINE




MILITARY and
commerainr ACHTUNG!
users of converters and pre-amps

ASK about our unbelievably low noise designs from zero to 10,000 mc. We also
design and build Nuvistor and solid state (varactor type) frequency multipliers.

for instance:

The Model 100 converter for fixed frequency commercial and military applications anywhere from 20 to
200 me. This unit uses the 417A for the best possible noise figure, and includes a requlated power supply.
rack panel, 34" high. Also available is the 100A for 200-500 mc. This uses the latest nuvistor type 8058 in

a two stage RF amplifier.

We also make Amateur equipment:

sIX METER NUVISTOR

Converter Model 201

Noise Figure: less than 3.0 db
I.LF.: 14-18 me,

Input-Output: 50 ohms, BNC
Power Required: 6.3v and 150 vdc
Tubes: 6CW4 and 6U8 & AT VR
Shielded Case: 6’ x 3" x 12" T - 8

A carefully conceived design
incorporating good quality ot low cost,

Order direct from Tapetone: ... $37.40

Matching power supply, Model 154... $15.40

Model 202, 2 meter converter, overload proof com-
Other TELco prOdI'ICts panion the Moael 201. Less power

L -

Gain: 25 db

to supply.
XC-144, 2 meter, 4|7A converter, 2.8 db, 35 db Price $45.00
QaIM. ...t Price $150.00 Model 206, noise blanker. For use with six and two
SB50 Heterodyne SSB converter, 25 watts output. Less  meter converters. Eliminates pulse type noise.
BOWEE SUDPIV. - «vv vossasaminess oo =e ok Rilce $85.00 Price $65.00
99 ELM STREET WEST NEWTON 65 MA55ACHUSETTS
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Dick Gridley Ké6JHJ
Edison Powerhouse #8
Auberry, California

Photography by Linda Gridley

The BC453,

One More Use

HE slicer to be described here came into

being because of crowded band conditions
and an unyielding XYL. The simple solution,
of course, 18 the purchase of a new receiver
—but this approach brought only lumps, and
I knew I couldn’t talk 75% of the hams in
California to leave the air.

The need was for a sharper receiver for
CW and a good method of detecting Single
Sideband. Both of these requirements were
filled, plus a fine method of detecting AM was
gained.

The heart of the slicer is the 85 ke filter
which is constructed from the if transformers
of the BC453. The filter is not flat on top, but
it has a good shape factor. The 3 ke points are
5 DB down and at 6 ke the attenuation is 35
DB. This i1s a pretty fair filter for the price.
I had a BC453 in the junk box—if you don’t,
there are ads in 73 selling them for $9.95 and
this is a lot less than any filter on the market.

The product detector is the one deseribed by
ZL1AAX in the August '59 CQ magazine.

The mixer is the “like-new” mixer desecribed
by the staff in the October issue of 73. The
choice of the 6J6 was made because the origi-
nal slicer used a 6BE6 mixer and I didn’t
want to change the socket.

453 TO—# BIKC

REJECT
455 KC
INPUT
6J6
MIXER
MODULATION
2KC
457KC TO—» B5KC _"'nm o
BAND PASS ouT
FILTER
‘ 83 TO 86 KC
B
372KC 538 KO
UsSBe LS8 0SC_
FIG. |
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The operation is simple, and if you follow
the block diagram Fig. 1, it is easy to see.
Starting with the incoming signal of 455 ke
intn the 6J6 mixer, it is mixed with the se-
lected oscillator frequency of either 372 ke
USB or 538 ke LSB. The fundamentals tell
us that in this conversion there will be four
frequencies—the incoming frequency, the os-
cillator frequency, and their sum and differ-
ence. In this slicer we are only concerned with
the difference.

A little math at this time will show that 455
ke less 372 ke is 83 ke, and 538 ke less 455 ke
is 83 ke. The differences are the same. How-
ever you will note that we position the oscil-
lator either 83 ke above, or below the carrier
frequency of 455 ke. We will now add a 2 ke
modulating frequency to the carrier. Going
once more to fundamentals, we know that we
now have the 455 ke carrier with a 457 ke
USB and a 453 ke LSB.

For simplicity of explanation, let us leave
the 455 ke carrier at this point and consider
only the sidebands as they enter and leave
the mixer. If the selector switch is placed on
the USB position the oscillator will inject
into the mixer a frequency of 372 ke. The
upper sideband of 457 ke will convert to and
leave the mixer at 85 ke¢ and the lower side-
band of 453 ke will convert and leave at 81
ke. If the selector switch is set on the LSB
position, the oscillator will inject into the
mixer a frequency of 538 ke, and now the
upper sideband of 457 ke converts and leaves
the mixer at 81 ke and the lower sideband of
453 ke converts and leaves the mixer at 85 ke.
Simple, what?

Looking now at Fig. 2, the band pass filter,
you will note that the 85 ke point is in the
middle of the filter and the 81 ke point is
placed down the skirt of the filter to a point
that gives a rejection of 40 DB. Thus, with
the selection of the sideband switech, we can
select or reject the sideband we want.
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The selected sideband is then fed to the
product detector and is beat against the low
frequency demod oscillator. The output to the
audio stage is the difference (85 ke less 83 ke)
2 ke. It will be noted, I hope, that this expla-
nation is for the purpose of understanding the
slicer operation, and in practice is just the
reverse of the alignment.

The use of the sheetbeam tube as a product
detector has been covered in many good ar-
ticles and will not be repeated here.

The audio section is also skipped as any
pet circuit will work as well as this one. In
fact, the choice of tubes and components in
my slicer was a matter of what was in the
junk box and not a matter of choice. ZL1AAX
sald in his article that the 6ARS8 is as extinct
as a Dodo bird, and it might be well to con-
sider the 6BUS8 or the 7360.

Construction is straightforward. Extra care
should be taken in the construction of the os-
cillators. They must be stable within 30 eycles.
This is easily accomplished by the use of high
quality parts and rigid mounting. My unit
was constructed on the old BC453 chassis,
fitted with a new face and deck made of 3/32
aluminum. The only question that might arise
is power. The base station here uses a common
power supply and has power to spare. If your
receiver does not have enough reserve, it might
be well to consider a chassis big enough to
make the unit self contained with its own
power supply.

Before dismantling the BC453, you should
have a schematic. If not, you can mark the
BFO coil and the if transformers when remov-
ing them. The BFO coil was used as is, the if

FREO IN KC
& Bl 82 83 B4 |85 86 87 B8 B89
I D%.sc i
8
o 84 5
0 CENTER
20
30
3508
8.548 KC B7 603 KC
40 BIKC 40DB DOWN

FIG. 2
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transformer covers were removed and wires
were soldered to the inside lugs and brought
out the bottom. This way I was able to use
the base mounting ears to mount them to the
new chassis with 4/40 machine screws.

A note of warning here, the 3X.05 capaci-
tors in the BC453 should be checked for leak-
age. Remember these are at least fifteen years
old, and I have found that about 509 of them
are bad—this kind of trouble we don’t need.

T1 is a Miller K-TRAN 12C1 455 if trans-
former. T2, T3, and T4 are the 85 ke if trans-
formers from the BC453. T2 is the input, T4
is the output. The gimmick between T2 and
T3 is three turns of the two leads twisted to-
gether and doped. TH is a Stancor A53C, 1 to
3 interstage, plate to grid transformer con-
nected in reverse. T6 is a standard audio out-
put transformer. The one I used was removed
from a Phileco TV set. T7 is the 85 ke oscillator
coil removed from the BC453.

e e e R
Ly L1 et
5 hijgzv T
= e e et T e e ':-.-.--:.:-\.: -
R R S AR e

Now comes the tough one. L1 was made
from an old 262 ke if transformer that was
way down in the junk pile. I believe it came
from an old car receiver. I removed the shield
can and kept the ceramic form and both pad-
ders in tact. The two padders are C1 and C2
which are mounted on the chassis with one
winding of the 262 ke if transformer. L2 was
made from a self-supporting 2.5 mh RFC. 1
removed about 20 feet of wire from the wind-
ing of L1. L2 was made by removing 1 pie
from the RFC. However, I think the best way
to approach these coils is with a BC-221 which
is covered in the alignment. I do feel this is
the one point of failing in this unit. It would
be better to pick up a couple of slug tuned
inductors, for you who are lucky enough to
live near a radio store, as these if trimmers
were never made for vernier tuning.

The first step in putting the slicer into op-
eration is the pruning of L1 and L2 to fre-
quency. So let’s take L1, this will be the 372 ke
oscillator. Compress C1 and C2 about 3%
closed. Fire up the BC221 and check the fre-
quency at pin #5 of the 6J6 mixer, Start re-
moving turns until you are close. I removed
about 20 feet of winding from this one I used.
Then repeat the process on L2, which is the
538 ke oscillator coil. From this one I removed
one full pie from the RFC. You should come
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close enough so you can change the frequency
about 4 ke each side of the desired frequency.

Set the resistor, marked R on the schematic
Fig. 3, until you have 150v at pin #1 of the
6J6 mixer.

If you have a low frequency oscillator, such
as the Hewlett-Packard 200 and a VTVM, the
alignment of the filter is standard and should
be peaked up at 84.5 ke—then set the slicer’s
low frequency oscillator at 83 ke.

Another way that works out well is to use
the low frequency oscillator of the slicer for
the alignment generator. Make sure that the
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ALL RESISTORS
/2 WATT UNLESS

MARKED OTHERWISE,

O I150vDC REG

low {frequency oscillator is running at its
highest frequency. This check is best made
by removing the cover and making sure the
condenser 1s fully opened, minimum capacity.
Remove the 50 mmfd condenser from pin #6
of the 6AR8 and use this to insert the signal
into the filter. Peak the filter for maximum
output at pins #1 and #2 of the 6AR8 and
then slide the oscillator’s frequency down until
vou have a 5 DB loss. This will put the filter
center at about 83 ke, as the low frequency
oscillator’s highest frequency is about 83 ke.
This will not effect anything except the exact
frequency of the sideband selector oscillator.

I used a Hewlett-Packard 200 oscillator,
400D VTVM, an Erie counter, a low frequency
sweep generator, and a Tektronix 316 scope to
set this one the first time. Then thinking you
fellows may not have access to the equipment
that I do, I detuned this one and worked the
alignment mentioned earlier using the slicer’s
low frequency oscillator as the alignment gen-
erator. It proved out very close to the original
figures and no difference was noted in the
performance,
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The next step is to make sure that the in-
jection level is correct at both mixers. With
an rf probe on the VTVM, check at pin #6
of the 6ARS8, it should be between 2 and 3
volts. The coupling shown gave me 2.7 volts.
Next, check pin #5 of the 6J6 mixer for 2
volts. The coupling shown gave me 2.1 volts.

We are now ready to put the slicer into
operation. Connect the slicer to the output of
the last if stage in the receiver through a
15 mmfd condenser, Fig. 4. Tune in a strong
AM. signal and peak up on the S. meter. Turn
off the AVC and turn the rf gain to about %
open. Turn the audio up on the slicer and
tune C1 or C2 (which ever one is in service)
to zero beat. This will give natural sounding
audio. Now change the selector switch and
repeat for the other trimmer condenser. You
should be able to switech from USB to LSB
with no noticeable change. Adjust the 5K bal-
ance pot in the 6ARS8 circuit for minimum

intermodulation distortion and that is it.

The only check left is for your own satisfac-
tion and proof that the product detector 1s
doing all that it is supposed to. All the articles
tell you that the only thing demodulated in a
product detector is that which beats against
the oscillator. Therefore, if you kill the low
frequency oscillator, the slicer should go dead
and if it is working correctly, it will. The
measured carrier leak with the oscillator off,
in my slicer, is down 45 DB.

This unit will please the most diseriminating
ham with its performance not only on SSB.
detection, but on CW. and AM. phone as well.

I feel the big bonus is the use of it on AM.
If you are copying a station and another sta-
tion comes in close enough to cause heterodyne,
all that is needed is a flip of the switch to
select the other sideband and exit heterodyne.

The first time I tried it on CW 1 thought
the slicer was dead, but tuning across the
band the signals seemed to jump out from dead
silence.

It is a real nice addition to any shack, and
if all the parts were purchased from scratch
I don’t know how the cost could go over $20.00.

All that is left to say now is—start digging
into the junk box and heat the soldering iron.
The enjoyment received from the hetereodyne-
free operation of this unit 1s well worth the

time 1t takes to build it.
. K6JHJ

5B, AM, CW ON SIX METERS AT A REASONABLE
COST FROM CONTINENTAL EI.ECTRONICS

“Where Quality Counts First"

THE CONTINTAL “SIX"
TRANSMITTING CONVERTER (_

$99.95

HERE'S A RIG BASED ON THE DESIGN OF K4RLX (See August 1961 YHF Magazine).
36 STATES CONFIRMED ON 6 METER TWO-WAY SSB.

FEATURES:

® Low drive requirements—Can be driven by any
AM or SSB exciter with 20 meter output, such

as 20-A, 10-B, DX-35, HT-37, KWM-2, etc.

® Power Requirements: 400 volts @ 75 mils, 150

volts regulated 6.3 volts filaments,

@ 30 Watts P.E P, SSB, reduced output on AM.

@ Horizontal meter reads PA plate and relative
RF output.

® Uses minimum of operating adjustments when
changing frequecy.

@ Extremely high “Q" circuit, high stability, excel-
lent shielding and straightforward design to
provide many hours of trouble-free operation.

® Modern two-toned grey low temperature
cabinet, only 5 3/4" high, 8 11/16" wide,
11 1/4" deep, and exceptionally lightweight.

® Individually factory aligned and tested.

SEPARATE POWER SUPPLY AVAILABLE, WILL MATCH CONTINENTAL "SIX".—~COMING SOON:
THE CONTINENTAL “SIXTY-ONE" 100 WATTS P.E.P. ON SIX METERS AND THE CONTINENTAL

"TWO" 175 WATTS P.E.P. ON | TWO METERS.

Order Direct From: CONTINENTAL ELECTRONICS — Sumter, S. C.
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John T. Reeder
WdMWJ
Route |
Kennett, Mo.

Linear Scope Monitor

O NCE the excitement of getting the big gun
on the air has subsided and vou are sat-
isfied that you are getting out, there eventu-
ally comes a time when the SSB operator
begins to wonder just what his signal looks
like.

This is one approach to getting a visual
monitor, using a minimum of readily available
parts and it ecan be incorporated as a perma-
nent part of the rig.

This is not an all purpose scope. It is de-
signed to produce a trapezoid pattern for
monitoring a linear amplifier.

A sample of the signal from the exciter is
taken off through a “T" connection between
the exciter and the input to the final. This
signal is rectified and filtered by the 1NbH8A’s
in series and associated circuit. Two diodes
were used to provide ample voltage to drive
the deflection plates of the scope tube without
further amplification. The voltage divider at
the input to the diodes sets the width of the
pattern on the scope tube and must be re-set

for each band.

Vertical deflection is derived by a simple rf
pick-up from the final tank coil. A piece of
insulated wire looped through the turns of the
final coil ean be adjusted to produce the cor-
rect amount of drive to match the input to the
horizontal plates.

If the final output is linear with the input
you get a nice straight sided triangle. Over-
modulation and loading difficulties show up
readily.

A blocking bias can be applied to point “Y”
from the exciter to provide cut-off of the beam
during periods of stand-by to prevent burning
the picture tube. Or, if you're not fussy,
simply turn down the intensity after you have
tuned up and are operating. If you change
bands or move enough to re-load, it’s a simple
matter to turn up the intensity and say HALO
a time or two while watching the scope.

The construction can be adapted to match
vour rig. In our case the rig had a meter panel

3BPI
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Radio Bookshop's

"Ve get too soon oldt

unt too late schmart."
. . vane green

5—ANJTENNAS—Kraous (WBJK). The most complete book
on antennas in print, but largely design and theory,
compléte with math. $12.00

13—REFERENCE DATA FOR RADIO ENGINEERS. Tables,
formulas, graphs. You will find this reference book on
the desk of almost every electronic engineer in the
country. Published by International Telephone and Tele-

graph. $6.00

17—ABC’s OF HAM RADIO—Pyle (W70E). Designed for
the Novice ham. Includes all of the information needed
to qualify for the Novice License. 112 pages. $1.50

23—NOVICE & TECHNICIAN D — St
(W6ETNS). Sugar coated theory: smi
power supplies, antennas; simpl on o©
complete station, converting surplu . Ho
get a ham license and build a st $

24—BETTER SHORT WAVE RECEPTION—Orr (Wé&SAI).
How to buy a receiver, how to tune it, align it; build-
ing accessories; better antennas; QSL’'s, maps, aurera
zones, CW reception, SSB reception, etc. Handbook for
short wave listeners and radio amateurs. $2.85

28—TELEVISION INTERFERENCE—Rand (WIDBM). This is
the authoritative book on the subject of getting TVI out
of your rigs and the neighbors sets. $1.75

32—RCA RADIOTRON DESIGNERS HANDBOOK-—1500
pages of design notes on every possible type of circuit.
Fabulous. Every design engineer needs this one. $7.50

48—BASIC ELECTRONICS — Covers

. subject completely.
Written for use with RCA Institute

49—ELECTRONIC COMMUNICATIO
agimed at giving all information
commercial and amateur licenses.

52-HOW TO READ SCHEMATIC DIAGRAMS—Marks.
Components & diagrams; electrical, electronic, ac, dc,
audio, rf, TV. Starts with individual circuits and carries
through complete equipments. $3.50

53—BASIC ELECTRONIC TEST PROCEDURES—Turner. This
book covers just about every possible type of electronic
test equipment and explains in detail how to use it for
every purpose. Testing: audio equipment, receivers,
transmitters, ftransistors, photocels, distortion, tubes,
power . . . efc $8.00

S58—ANTENNAS FOR CITIZENS
General coverage, mobile and di
27 mc. band. Build & tune ‘em.

R 0 (W

nal ten

59—CITIZENS BAND RADIO (Rider VE ING
NEED KNOW. .

70—ELECTRONIC PUZZILES & GAMES—Matthew Mandl.
124 pages. $1.95

76—MODERN OSCILLOSCOPES & THEIR USES—Ruiter.
Second edition. Shows what a ‘scope is, what it does
cnd how to use it for radio, TV, transmitters, etc. 34£
pages. $8.00

86—CONVERTING BC453 TO SSB $3.00

APRIL 1962

Eme_
dress

87—MRT-90 CONVERSION MANUAL-This ‘IZ;ﬁ:ﬂi book-
let contains full information on converting 19 tube
MRT-9 or MRT-90 transceivers into hot little dual con-
version rigs for two meters. Complete conversion g!;

original diogram,

88—WESTERN ELECTRIC 255A POLAR RELAY—This acces-
sory will be of interest primarily to the RTTY ops. $2.50

90—TELEPRINTERS, MODEL 31A—This ,midget” printal;:
complete with case, measures only 11" x 16" x 12
and is light enough to throw in the car for portable

use. Complete with keyboard, ready to operate. $100.00

G-93—RADIO CONTROL HANDBOOK by McEntee. This is
the largest and most complete book ever published on
the subject. 304 pages! It covers in detail every possible
aspect of radio control. £4.95

QAN—-SECOND CI.ArSJHIADIQTElEPHO:E ;Aﬂnrnﬂg:;
Noll 3FQJ). Eve ng you ow _

Ih: Fcpgtxun{ and get started servicing two-way equip-
ment. Much more than just a @ & A manual $£3.95

731—-HAM TV—W®KYQ. This is the only book _:wuiluhln
on this fascinating branch of ham radio. Describes com
plete ham TV station that costs under $50. Very simple

$3.00
—FULL
E
ment
imna [ify h
ment

MARK il IMPEDANCE
also included.

SUE OF 73. These en-
734—INDEX TO SURPLUS—Bibliography of all surplus

scale drawings greatly

this terrific piece of test
articles printed in all radio magazines to date. Brief
description, etc. $1.90

of the original article is
735—BOUND VOLUME—October 1960 through December

INTS
ST 1
publis
ruction

lete co
5 $1.00

1961, 15 issues (Vol. 1). $15.00
736—Yearly Binders for 73" Magazine October 1960
through 19461, or 1962. $3.00

IYB—INTERNATIONAL YEARBOOK—The 1691-62 edition
of the International Radio Amateur Year Book is now
out. It contains a review of the years VHF activities,
a synopsis of DX activities and new countries activated,
a propagation forecast for the coming year for the
Eastern, C and Western U.S., to all parts of the
orld, an ntries list, world QSL bureaus, ;;:s.

blished

EE 73 FOR BOOKS ON SURPLUS
EGHVERS&ON, OR WRITE US FOR LIST.

Order Form

5 13 17 23 24 28 32 48 49 52 53
58 59 70 76 86 87 88 90 G93 QAN 731
732 734 735 736 IYB

Circle the book numbers you wish to order.

Please include cash, check, money order . ..
or something we can deposit in the bank.

RADIO BOOKSHOP
1379 East |5th Street, Brooklyn 30, N. Y.
(N.Y.C. add 39, tax)
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which included a thermo-couple RF meter that
didn’t tell us much. The scope tube was mount-
ed to occupy the hole left when we took the
meter out. The works were mounted on a “U”
shaped chassis from an old BC-191 tuning
unit. The panel controls were sub-Mounted
on a strip of bakelite and extended through
the front panel with polystyrene rods.

All resistors are 1 watt unless otherwise
noted and the condensers should be chosen to
match the voltage encountered at the point of
use. The voltage divider potentiometer in the

horizontal pick up unit is a TV insulated
shaft model to prevent rf break-down. The
power transformer can be any available small
receiver type which will produce about 800
volts total in the high voltage winding. This
voltage will produce sufficient intensity for
easy observation in room light and allows
direct drive of the deflection plates without
amplification.

Two tubes and a few parts from your junk

box and you’re sure your final is clean.
... WoMWJ

FM to AM

A recurring problem in surplus application
18 the conversion of an FM receiver to receive
AM signals. This requirement often demands
that the original FM circuitry be retained and
either AM or FM reception be possible on a
switched basis. Although many approaches to

Also, unless excessive distortion or signal leak-
age occurs, there should be no requirement for
removal of the limiter plate voltage in the AM
mode. The technique described has considerable

merit and should have wider application than
is now the case. . . WAiWKM
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AM detector circuit for FM surplus Gear. Note: Cathode of Y10 is grounded by R44 for AM reception,

this problem have been employed, the circuitry
is often complicated and the results are not
always the best.

This problem is solved in a very straight-
forward manner in some of the older military
equipment, The SCR-616 Radio Receiving Set,
which used either the BC-1269, BC-1269A or
the R-593/GRR Radio Receiver, is the case in
point. In these receivers, the audio component
developed across the limiter grid resistor is
used to drive the audio amplifier directly. In
addition, the de component developed is filtered
and used as the AVC voltage source in the AM
mode of reception.

The schematic diagram shows this applica-
tion in detail. There is nothing sacred in the
component values shown or in the switching
circuit used. Normal precautions in the area of
AVC isolation and filtering should be observed.

o4

Don't Wreck
hat Meter

Fred Conner W9CUK

A recent article in 73 deseribed a method
of protecting meters from burnout. Perhaps
an elaboration of this will be of interest.

Probably each of us has at one time or an-
other overloaded an instrument. Simple fusing
will not prevent burnout, or bent pointers in
the case of severe overload. -

Let us examine the ordinary direct current
meter movement. Most milliammeters, micro-
ammeters, and ammeters have a full scale
deflection voltage of 0.1 V, or less. Inquiries
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to meter manufacturers, and tests on typical
meters indicate that overloads of about 10
times normal full scale voltage, or 1 volt, will

Y

L0 Amateur &

seldom damage coils or pointers. Now, most
silicon diodes have a very high resistance at
0.1 volts. However, as forward voltage across
the silicon diode exceeds about 0.1 volts, the

CB Crystals

diode resistance becomes relatively low and, $3-00 2500 kc to |5.ﬂ?0 ke, funda-
until the diode current reaches a level greatly mental frequencies |15 mc to
exceeding the current rating of the diode, will 30 mc, third mode

seldom exceed a volt. Extreme overload will 30 mc§ =
cause the diode to short rather than open. $3'50 o 50 m

All crystals for amateurs are

i \ o AR 20 (I set at 20 mmifd, hermetically

e sealed with pins optional:

ecsnnil 020" (ER-1): 093" (FT-

In Fig. 1 the diode is paralleled with the
meter terminals. This may be a meter in cur-
rent measuring usage or a voltmeter, bridge,
etc. At normal meter full scale or less the
diode will not effect the meter accuracy, how-
ever, in overload the diode will clamp at less
than harmful currents and no damage will
ensue to either meter or diode, up to the
current rating of the diode. When the overload
is removed, everything will be normal and
undamaged.

The ordinary inexpensive ‘“top hat” silicon
power diode of !5, ampere and about 400 v
P1V rating will protect even sensitive micro-
ammeters up to 500 ma. or more. At great
surge or overload the diode will short and be
destroyed but will still save the meter. Where
a possibility of greater current exists, diodes
of larger ratings may be employed. Fig. 2
shows the use of 2 diodes. Here, as is not
true in Fig. 1, overload of any polarity will
not cause meter damage. Circuit 2 will also
protect against any ac overloads, within the
limitations of the diodes.

+ =

™

In conlusion,  mention is made of experience
in a large “communications manufacturing
plant. For the past several years the methods
described above have | virtually eliminated

burnt out or bent pointer damage in many -

pieces of factory equipment which are norm-
ally subjected to frequent and severe overload-
ing. Sensitive meter type relays have also
been thus protected with complete elimination

of previous frequent and costly damage.
. . . WICUK
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241/3) ; .125” (HC-6) : 14"

centlers.

Citizens Band transmitter crystals in stock
tor the following equipment: JR-800, 761A,
CDl, GWI10, CD5, CD100, CDI100A,
TR330, C27, AT20, Messenger, MK7,
R2700, ‘TRO10, 27C2, ED27. 'CRI1Y,
CDDs5, CT1, RP115, CD27, TECT. Guar-
anteed .004% of nominal: $3.00.

AMERICAN CRYSTAL CO.

P.0.BOX 2366 » KANSAS CITY 42 MO.

KTV

HY-TRACK TOWERS

The biggest improvement in crank-ups
yet — you crank up the antenna and
not the tower. It takes a minimum of
space, is fast to erect, and you can
never fall off! Makes it a snap to change
beams or make adjustments whenever
you please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page |5 of the March '62 73 for a
better idea of what this is all about.
Send for literature and prices:

KTV

SULLIVAN
ILLINOIS
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Louis Hutton W¢ROF
2608 South Fern
Wichita 17, Kansas

The
Band Warmer

’I‘HIS modification to the Keyver KY-65/ARA-

26 provides the builder with a unit that will
automatically key a transmitter in the CW
mode or will modulate a transmitter in the
MCW mode. Code discs are used to determine
the message sent.

The KY-65/ARA-26 Keyer is available from
several surplus houses. I purchased mine from
R & W Electronics, Chicago, Illinois. The first
thing I did was strip out all parts down to
the bare chassis. A new overlay panel was
fabricated for the front of the box to cover up
the connector holes and improve appearance.
The motor and disc assembly was disassembled,
cleaned, and the micro-switches removed from

6b

the frame.

A bracket of aluminum was formed to sup-
port the transistor audio oscillator output
transformer, selenium rectifier, and terminal
strip. It is mounted underneath the motor next
to the power transformer. The CK-722 tran-
sistor is supported by its leads attached to the
terminal strip. The SOS dise and the plastic
code disc were replaced with new discs. The
dise in the SOS position now sends DE-
WoRQF and the identification disc sends
WeRQF, The center disec is usable as is or
may be replaced with one cut to send CQ.
The new discs should be filed and sanded as
smooth as possible to prevent excessive wear
to the wiping contacts on the keyer assembly.

When using the unit in MCW mode on the
VHF bands, the output is connected to the tele-
phone patch or microphone input of the modu-
lator.

On the HF bands in the CW mode the out-
put is plugged into the key jack of the trans-
mitter.

This gadget is very handy on VHF DX con-
tests, warming up the band, equipment testing,
and propagation studies—any other ideas?

... WoRQF
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Home Brew o
Bridge Calibration davco

tI'his table i:f. useful for all homebrew SWR ‘_ ')'FE(i?‘Si";fl '/Z_é'(ld [?L_ CQ?ZCi?f)f
bl'ldgff?ﬁ and gives the % reflected power and -y 2. ) d Per Py Dl
the % full scale reading in the reflected mode, £ -an ﬁ___f?if‘fr ma HE&

when the meter is set at full scale in the for-
ward mode.

BWR 7o Pwr. Refl. Refl. Rdg. in 9 of Full Scal=

1.1 255 4.807%

1.2 8 9.1

1.3 1.7 13.1

1.4 2.8 16.7

1.0 4.0 20.0

16 5.3 23.1

1.7 6.7 95.9

i.fr ;f 28.6 Unmatched performance, mobility, versa-

. w 31. 4 H

2.0 11.0 ;H tility with the DAYCO Model DR30 com-
E; 12.6 35.5 munications receiver:

2. 14.0 g7 Lo
2.3 15.5 é:j double conversion, mechanical filter selectivity,
2 4 IT‘EI' 3‘*‘:1 extreme stability; all the features you want and
5 = ; 1.2 need for only $289.50 ready to go. Write for full
e 18.4 42.9 information on the receiver and associated exciter-
2.6 19.7 44.4 linear units.

r A | 21.1 45.9 " ; - . k

2.8 29 5 47.4 (Our orders are still on a waiting-list basis, and
2 0 23'3 :1,_ thanks again for your tremendous interest

3.0 95 0 ;‘l““'] in our new product linel)

4.0 36.0 60.0

5.7 49.0 70.0 d l :

5o 60 00 AavCo electronics company
i - 90.0 113 Norwood Avenue * Asheville, North Carolina

. « «» WA0AB

MOBILE POWER AT EXCEPTIONALLY LOW COST

Topaz Statie Converters operate the majority of mobile transmitters and re-
ceivers, Through new concepts In converter circuitry* these units deliver
more watts per dollar than any comparable unit. In addition, they are smaller
and lighter in welght, and higher in efficiency. This means increased savings
through longer life of batteries and generators.

R ST . e
e AL T e I e S
AR e i R e A

..... } Vet DL e ]
i 1 s

New models are now available designed specifically for or adaptable to the fol-
lowing applications:

ciow CIOWG CIOwWDG cClowDD CIOXDG
600 vde (L415A) 600 vde (.415A) 600 vde ((415A) 650 vde (.325A) 800 vde (.325A)
200 vde (.5A) 300 vde (.5A) 300 vde (.5A) 270 vde (.13A) 280 wde (.21A)
120 vac 400 cps  0-120 vde bias  0-120 vde LC filter LC Filter and
and Relay and 2 Relays Relay -50 to
=00 vde bias
Johnson (Collins =wan, all Gonset Collins
Viking KWAL-2 models, ““3-18"" KWM-1, 2
Mobile Collins
KWM-2
$79.50 $89.50 $99.50 $119.95 $134.95
NOTE: Any combination of above outputs — up to 250 VA total maximum,
except ClOXDG — 260 walts.

GENERAL SPECIFICATIONS FOR ALL MODELS

Input requirements: Voltage 11-15 YD(OC. 13 volts nominal

Efficiency: 857
_ Weight: Approximately 7 1bs,
! *Patent Pending.

A= ESWIZA (Swan part number) is made by Topaz for Swan Engineering for
-Shminrrmtpmtu:nd use with Swan Transceivers, Order from vyour local Swan dealer.
o Compact —only 35" x4 %" x6 3" _ California Residents Add 49 Sales Tax to unit price. Enclose
3 Prciod G L :: 22 for Insured I'u:m‘d_l'u:-:at. No (C.0.D, Orders.

= » Epoxy fiberglass printed circuit board 4

TRANSFORMER PRODUCTS, Inc.

3502 WOUSTON ST.. SAN DIEGO 10, CALIFORNIA - CYpress T-4815

Boaict, e = = - 3 e e
i, ) power for extra life
- E k | 3 o 2,

. i p.- - =,
i ; i ¥, - - * o
i o o — — e g
- e —. o '
P ol 1] i B . = ., y - e
s ] i b -
w &

s e . . L oy
- 1 e v ek
: i "W AL . i i
. e 1.1 tl g Ll e
ok R Tl S
= oy f k. 3] i F silipe 0 -
§ ' H

Order from local electronies distributor — if unavailahle
order factory direet.
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Propagation Charts

For the DX propagation chart, I have listed
the HBF which is the best Ham Band Fre-
quency to be used for the time periods given.
A higher HBF will not work and a lower HBF
sometimes will work, but not nearly as well.
The time is in GMT, not local time.

The Short Path propagation chart has been
set up to show what HBF to use for coverage
between the 48 states. Alaska and Hawail are
is somewhat different than the DX chart.
First, the time is the local time centered on
the mid-point of the path. Second, the distance
given in miles is the Great Circle path distance
because of the Earth’s curvature. Here are a
couple of examples of how to use the chart.
A.) To work the path Boston to Miama (1250
miles), the local time centered on the mid-

Advance Forecast: April 1962
Good: 8-11, 17-20, 23-29
Fair: 1-3, 6-7,12-13, 15-16,

| 21, 30

Bad: 4-5, 14, 22

Things could be worse

|'-I -‘ .:r-l‘l.,. Elr!:- p‘! i KZ'IE"TP

] = I
LLOY L

30 Lambert Avenue
F-*‘n'ﬂ‘l]r‘.gdﬁ[r;. N. T.

point of the path is the same in Boston as
in Miama. Looking up the HBF’s next to the
1250 mile listings will give the HBF to use
and the time periods given will be the same
at each end of the circuit. B.) To work the
miles), the local time centered on the mid-point
of the path will be 1% hours later than at
San Francisco and 1% hours earlier than in
New York (the time difference between New
York and San Francisco is 3 hours). Looking
up the HBF’s next to the 2,500 mile listings
will give the HBF to use. In San Francisco
subtract 1% hours from the time periods listed
for local time and in New York add 1% hours
to the time periods listed for local time.

SHORT PATH

PROPAGATION CHART

LOCAL TIME 00 O 02 O3 04 OS5 06 OT 08 09 10 Il

1] B g
||| Bl e

| ] | EEReaEbE
EEaEaws . HEE
oo mites | | | | | | | EEEEpeseseslepeebedebabedeabid | ]
o ieso mies | | 1 | 1 | | | | EEpEgeedaadnapeamibented | 1 [ ]
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Technical Manuals for

Surplus Equipment

Non-availability of technical information on
surplus military electronies equipment has long
been a serious problem. While certain surplus
dealers specialize in the sale of such manuals,
the selection is anything but complete. The
Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington 25, D. C., is
one source of manuals published by the mili-
tary services but, once again, the selection is
very small.

Manuals stocked are limited to general
reference books and texts and few, if any,
instruction manuals on specific equipments are
available from this source. Publications on the
general subject of radio are listed in several
price lists which may be obtained by writing
the Superintendent of Documents. Price lists
PL 19 (Army), PL 63 (Navy) and PL 82
(Radio) are pertinent. Of the 22 Signal Corps
Technical Manuals listed by GPO in PL 19,
19 are general reference manuals or training
texts and 3 deal with air navigational facili-
ties.

Incidentally, one item in PL 19 is deserving
of special mention. Army Technical Manual,
TM 11-690, “Basic Theory and Application of
Transistors,” at $1.25, is a very fine buy. This
book packs a lot of information in its 263, 8" x
10" pages. This book starts with the basic
principles of solid state devices and carries you
through advanced circuits.

One little used and quite productive source
of current Army Technical Manuals is the
Department of the Army, Office of the Adju-
tant General, Washington 25, D. C. Unfortu-
nately, this office does not publish a listing of
publications that are available for sale since
the status and price varies unpredictably. Of

the unclassified, current Signal Corps Techni-
Q T AMATEUR RADIO
LOCATION MAP

UNITED STATES & ADJ. PARTS CANADA.
MEXICO

BRAND NEW — UP TO DATE!

SHOWS MANY CITIES OF 250 POP. & ALL OVER 5,000
TOPOGRAPHIC FEATliREHEI,vE:.SILROADE, HIGHWAYS
PERTINENT DATA ALL STATES IN THE LOWER MARGIN
IN 6 BEAUTIFUL COLORS 52 x 34 IDEAL MURAL SIZE
CO-ORDINATES FOR QUICK QTH DETERMINATION
A CALLBOOK COMPANION — IDEAL PIN MAP
CHART SHOWS ALL FREQUENCIES OF RADIO SPECTRUM
(AMATEUR & COMMERCIAL) (500 KC—30,000 MC)
SCALE 1" — 65 MILES; MAILED IN STURDY MAP TUBE

PRICE: 53.00 — ORDER FROM W5GO8

905 Midland Savings Bldg., Midland, Texas
ADDL. POSTAGE OUTSIDE U.S.A.
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cal Manuals, approximately half may be
bought from this source. The balance may not
be sold, either because of limited stocks or
because they contain copyrighted or proprietary
material.

Manuals are still stocked for some of the
World War II, and earlier, equipment, al-
though availability is quite spotty. One cate-
gory of equipment poses almost insurmountable
problems. Old Army Air Corps equipment
manuals that were phased out of Army chan-
nels and not picked up by the Air Force are
simply not available. The publications should
be ordered by number to insure that you get
what you want. This may be a problem, al-
though most Army surplus equipment has a
warning plate or decal installed which reads
something like “Before Operating This Equip-
ment, Review TM 11-.....”

All in all, the AG source is quite productive
and it is certainly worth a letter to the Depart-
ment of the Army to determine the status of
the manual you need. Address your request to
the above listed Washington office, attention:
AGAM.

Those who live in the Washington area may
take advantage of the services offered by The
Library of Congress. Extensive microfilm files
of military publications are maintained and
photographically reproduced copies of a single
page or an entire publication may be pur-
chased. Prices are in line with commercial
charges for photostats, so reproduction of a
complete manual would probably be prohibi-
tively expensive. However, a single schematic
diagram could well meet your requirement and,
for a single page, the cost is within reason.

. . . WAWKM
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ELECTRO-VOICE/RME 6900—-SSB/AM/CW

HAM-BAND RECEIVER

e - I

S

RME A0!

el

T
|||||

THIS CAN BE YOURS and BARRY will
Make it EASY for you to buy if.

BUY FOR CASH ... OR, BARRY ELECTRONICS WILL OFFER YOU THE MOST
FABULOUS TRADE-IN IN HISTORY. WRITE!
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he RME 6900 offers optimum performance on SSH, AM, or CW with no compromises or apologies to
competitive high-priced receivers. Units are in factory-sealed cartons, and are covered by Electro-Voice/
RME full-factory warranty. Whether vou operate SSB, CW, or AM, you feel that the RME 6900 was
designed solely for wvou.
Has Complete function controls necessarvy for a modern communications receiver . . . Vernier control ¢
knob with over-ride cluteh for fast tuning: RF gain;: AF gain: Antenna Trimmer; Band-Selector; Stand-
By/Receiver/Calibrate/Transmit; ANL Limiter; *“T''-Notch Filter; Internal 100 Ke HElmEhLall}'-Hea]E{l
erystal calibrator. Some additional important features on the RME 6900 are:
<
I
»
i
®
*
%

® CONTROLS: 113" Single Slide Rule Tuning Dial: Logging Scale.

® COVERAGE: R0, 40, 20, 15 and 10 on 5 Bands, plus 10 to 11 Me for
WWYV or WWVH. RME 6900. $369.00 "

PEAK Selectivity plus tunable “'T" Notch.

500 and 4 Ohm Outputs. RME 6901 Matching

NOISE Limiter for SSB and CW, AM. e $19'50 :illr:h.:‘t‘rur

SEPARATE Detector for Single Sideband.

S METER Calibrated in 6 db Steps above S9 for Better Reading. RME,/PREFPAID ANYWHERE:

IMPROVED Fast Attack AVC Circuit. USA OR FOREIGN

SELECTABLE Sideband. Upper or Lower. e S

ONE-HAND control knob of the Modemaster Switeh gives five distinet functions. The AM band width
is 3.0 Ke with fast attack AVC System. In upper and lower side-band the AVC System is also switched
to fast attack with the BFO automatically turned on and positioned for desired side-band reception. An
advanced Product Detector switches in to replace the Diode Detector in all SSB and CW positions. When
switched to the CW position, the band pass on the IF system is reduced to 500 CPS with the BFO Injec-
tion Control and Pitch becoming operational. The AVC System is changed for optimum use when oper-
ating under CW conditions. The RME 6900 is truly the paramount CW/SSB/AM Receiver. You are

cordially invited to visit us and listen for yourself,

P‘;”.HULHUS 11'115]f__7_~-in.-: on your present receiver will be given. Let us know of vour 111!911?‘11. and we will
give you the BEST POSSIBLE DEAL available! The top DX'ers now using this receiver have attested
to its capabilities PARTICULARLY when QRM conditions prevail or when the rare DX shows up.

llllllll—---H-———_———u———--—l—---————

ELECTRO-VOICE MICROPHONES: Wones
Model 664 Dynamiec, HI-Z with Models 4195 Desk Stand. $57.00, BARRY ELECTRONI RP.
Model 911 Crystal, HI-Z. $19.50. CTRONICS CO

Model 715 Ceramie, HI-Z. $%$7.80. 512 Broadway, New York 12, N.Y. Dept.

Model T158 Ceramic, HI-Z with Switch, $9.00. Phone: 212 WAlker 5-7000

Plate Transformer: [] Enc. is my order with money order or check.

I'ri.: 115 YVAC @ 60 OCPS.
RNee, 30 V.C.T. @ 350 Ma.
Compact, shielded, Net wit: 21 1bs. 6" H x 4%" W x 6%" D. D [ have available for trade-in for the 6900 Re-

I

i

i

I

| :

1 [] Send new 1962 Barrv's Gre-ns eet Catalog.

I
Orilsr stock.’ § WI-33A. $13.95. : ERIVEE: THe OOV IR i ile i ca vrie valelsinda o s a e yrars
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1 Send information on RME 6900 Receiver.

Mohile Radio Power Supply: Mi{d by Minneapolis Honeywell Model
WeE12A, Input: 126 VDO (Nominal) with 17 AMP Maximum
current draw at full load. All transistorized. Output: Dual voltage—
250 and 500 VI, Nominal. Current 300 Ma. en 500 V., tap.
200 Ma. on 250 V. tap. 6" H x 515" W x 34" D. $54.95.
700 Volt Dynamotor: Input: 12.6 (21 Amps.) QOutput: 700 VDC at
260 Ma. Brand new. $13.95.

Brand New Jan RCA 4XI50A Tubes............cvcovierss..312.50
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Precision Measurement

tor the Amateur

AS his construction projects become more
complex, the amateur often discovers that
the general run of test equipment designed for
the service industry does not completely meet
his requirements. In addition to the generally
accepted lack of accuracy existing in the trade
instruments, there are certain ecircuit para-
meters and component characteristics which
are simply not measurable with equipment of
that category. If at this time the basement
work shop amateur is exposed to the test
equipment and techniques of a modern re-
search or engineering activity, his dissatis-
faction with his own equipment and methods
Increases space.

The cost of laboratory instruments to equip
a small electronics engineering or development
shop with the basic minimum of modern test
instruments can easily exceed $25,000. This
figure does not include specialized equipment
for work in such areas as microwave, but is
limited to general purpose instrumentation.
Obviously, such an investment is not warrant-
ed for even the most inveterate amateur con-
structor.

A review of the precision instrument cata-
logs of the last two decades will reveal that
many types of instruments have increased in
cost far more than the shrinking purchasing
power of the dollar would justify. Comparison
of formerly available instruments with the
current crop does not, in most cases, show any
great improvement in basic accuracy. While
there have been some changes in the approach
to precision measurement., most instruments
have simply become more complex in order to
provide increased operating convenience and
to conserve valuable engineering time.

Good examples of this developmental trend
may be found in the field of audio and radio
frequency measurement. Frequency meters,
along with primary and secondary frequency
standards, have been available for years and
the basie limitation on accuracy has been that
of the standard or calibration oscillator. These
instruments, through the use of transfer and
interpolation oscillators, detectors and indi-
cators, can precisely determine the frequency
of an unknown signal. Frequency counters
were then developed to speed up these meas-
urements. These instruments, using computer
techniques, continuously and repetitively dis-
play the frequency of the signal being meas-
ured by means of read out indicators on the
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front panel of the instrument. This instrument
saved much manpower, however a technician
or engineer was still required to read and
record the readings displayed. To eliminate
this requirement, the recording printer was
developed for use with the frequency counter.
This device prints, at any previously deter-
mined rate, the frequency read by the counter.
The precision, convenience and lack of human
error of these automated instruments leads to
a great saving of engineering and scientific
manpower in research and developmental test-
ing.

While most amateurs would undoubtedly de-
sire to possess such instruments, the initial
cost and the maintenance required by such
complex equipment would, in most instance, be
prohibitive. However, all is not lost. The ubi-
quitous kit manufacturers have made avail-
able, at very reasonable cost, a wide variety
of laboratory type test equipment. These in-
struments, for the most part, are adequate
for amateur, experimental and routine produc-
tion work. They fill a definite requirement for
better performance than the common service
equipment and sell at a price most amateurs
can afford. Examples are the Heathkit labora-
tory signal generator, wide band oscilloscope
and ac voltmeter which perform the same
functions as their service instrument counter-
parts, but with increased precision and ac-
curacy. While their performance may not
equal that of the best commercial laboratory
equipment, it is fully adequate for most pur-
poses. Rarely are laboratory instruments
operated in such a manner as to obtain the
accuracy of which they are capable and, if this
accuracy is obtained, it is often meaningless
since other variables may well be the limiting
factors.

Another category of kit laboratory type in-
struments permits measurement of circuit
paramaters and component characteristics not
measurable with equipment designed for the
service industry. Examples are the Heathkit
impedance bridge and the laboratory Q-Meter.
Once again, these instruments are fully ade-
quate for routine experimental and production
work.

Used and military surplus equipment should
not be ignored by the amateur interested in
obtaining better than average instruments.
The laboratory test equipment of the last de-
cades was usually built to last a lifetime.
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Ferris 'Microvolter’ signal generator, com-
pletely rebuilt. A spray lacquer finish and com-
mercial decals restored the instruments ap-
pearance.

Simple circuitry, coupled with rugged me-
chanical design and precision components,
resulted in equipment that was practically in-
vulnerable to normal use and that would resist
much actual abuse. Private industry, educa-
tional institutions and the Armed Forces are
continually disposing of older precision test
equipment and a wide variety is available to
those who will search for it. Much of this
equipment is in the hands of dealers and is
often very reasonably priced. It is an interest-
ing commentary on our present economy, but
some of this used equipment is a bargain at
the price it originally sold for many years ago.

Rather than wait for specific instrument re-
quirements to arise, the amateur is advised to
be continually on the lookout for the good
buys and to purchase the more desirable equip-
ment as it becomes available. It is axiomatic
that the person buying to meet an immediate
need will pay more than one who is able to
wait and choose from the best as it filters into
the market. -

A few pointers are in order on the selection
of instruments from those that may be found.
Beware of paying undue attention to external
appearance. Equipment being disposed of al-
most invariably suffers a period of neglect
prior to disposition. Deterioration of the ex-
ternal surfaces is usually the first indication
of this lack of care. Internal condition is of
greater importance, since the instrument may
be easily cleaned, polished and even painted if
required. Of course if the equipment is work-
ing, try it out. Check operation, completeness
and, if possible, calibration. Bear in mind,
though, that an instrument displayed in work-
ing condition and inviting an operational check
will usually demand a premium price.

The approach that has proved most feasible
in the acquisition, rehabilitation and improve-
ment of older laboratory test gear can best be
illustrated by following through a specific ex-
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One band |130-watt transceiver.

See our ad in January 73 or send for spec. sheet.
Available for immediate shipment SW-120-140-175.

ELLIOTT ELECTRONICS, INC.

418 N. 4th Ave., Tucson, Arizona

DKC- r._-:-‘::f."!i ':‘c"-"
RFB ...

WITH DOW'’S

PREAMPLIFIER

Get signals you didn’t hear!

Mot a gimmick, but a tested
' and proven accessory. Pre-
pedy cision made, fully backed by
98 Dow-Key's traditional Factory
Warranty.
HELP YOUR RECEIVER!
The DKC-RFB Booster is a
price , . . $10.75 50 to 70 ohm impedance
matching ''broadband pre-
amplifier’" guaranteed to increase the over-all gain by 1 to 6 “'S"
units on all bands (1.5 to 30 mc). To improve sensitivity, work
with DX, and bring up weak unintelligible signals, you'|l want a
DKC-RFB. Designed for receivers up to the $300 class,

DOW-KEY COMPANY «™inisi

SHIPSHAPE SHACK

No more screwing and unscrewing
connections, no more dangling, s.lopp;,r
leads when you have B&W multi-posi-

tion coaxial switches.

Model 550A conveniently selects any
one of five transmitters, antennas,
exciters, receivers or other r-f equip-
ment. Model 551A is a two-pole, two-
position unit for switching equipment
such as r-f power amplifiers in or out
of a circuit. Both switches can be used

with 52 or 75 ohm lines.

See these efficient, reasonably-priced
switches at your B&W dealer, or write
us for information.

{ 550A —Price: $8.25
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551 A —Price: $7.95

IB & Witllamaon, Inc.

Canal Street & Beaver Dam Road
Bristol, Pennsylvania
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with the fabricated null

pedance
detector-indicator installed.

Bridge

ample. The writer had the opportunity to pur-
chase a General Radio Company Type 650-A
Impedance Bridge in what appeared, at first
glance, to be in very poor condition. Since the
price was extremely reasonable and a genuine
and immediate requirement existed for such
an instrument, the transaction was completed.
The General Radio 650-A Impedance Bridge
is powered by self contained batteries and
uses an internal galvanometer as null detector
for the de resistance ranges. The ac functions
of the bridge use an internal 1000 cycle tone
source but requires the use of an external null
detector. Ranges provided are as follows:

Funetion Value Acecuracy
Minai- Maxi- Maxi- Mini-
TN mum MM mum
Resistance .. .01 ohm 1 megohm 1% 2%
Capacitance . 1 uuf 100 uf 1% 2%
Inductance . 1uh 100 h 2% 10%
Dissipation
factor .... .002 1 5% 20%
Storage fact. .02 1,000 0% 20%

The photograph shows one model of this in-
strument. It is well built, with a 4" aluminum
panel and is housed in a copper lined, ma-
hogany case. The interior is typical General
Radio quality, using solid bare wiring, large
precision potentiometers and other components
representative of laboratory instruments. Cor-
respondance with General Radio disclosed that
the Type 650-A Impedance Bridge was intro-
duced in May of 1933 at a price of $175.00. At
the time of its discontinuance in 1959, this
instrument was selling for $285.00. It is in-
teresting to note that, by building to the
highest quality standards and by using simple,
straightforward circuitry, this device could re-
main, relatively unchanged for a period of 26
years, the undisputed standard of the industry.

The Type 650-A Impedance Bridge was fi-
nally 