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AUDIO & POWER

TRANSFORMERS & REACTORS
For Complete Ham Systems

Popular Priced
Matched Components
for
Power Supplies
Modulation
Pre-Amp &
Power Amplifiers
.« « fOor entire ham rigs

Thirty years of attention to ham requirements
have resulted in a complete line of reliable,
high quality components geared especially to
your needs. The “S" series of audio and power
transformers and reactors, designed specific-
ally for ham and PA service, are completely
matched for compatibility in constructing a
rig. These are popular priced units which afford
the ham the full benefits of UTC's established
excellence for quality components coupled with
high reliability.

Write for catalog of over
1,000 STOCK ITEMS

| UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N.Y.
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On the Air Again

BETWEEN THE seven-day-a-week
night and day job of getting 73 going and the
restrictions of one of the nastiest landlords I've
ever encountered, my hamming has been badly
pruned back for several years. Even under the
best of conditions it is difficult to make much
of a mark while operating from Brooklyn. An-
tenna space is nil, the cement sops up all the rf,
and vou have more TVI per square inch than
is believable.

This had a lot to do with our leaving the city,
One of the important factors in our choice of
a new home for 73 was the heighth and the
clearness of the shot to the southwest for VHF
operation.

Once moved into the new headquarters we
set about getting a ham shack in operation.
I'm not counting the Clegg 99’er and the halo
hung out the attic window for local six meter
contacts . . . this was installed and working
before we had finished unloading the first
truckload. The first installation was the Central
200V driving a Central 600L into a Hy-Gain
tribander up on a forty foot Rohn tower. The
receiver was a National 303, The results were
marvelous! Every DX station I called came
back and gave me encouraging reports. I
hadnt been able to work out like that since
my old ham station up in Troy, New York, at
college where I racked up a rather good DX
score and won several of the SS and DX con-
tests.

Outside of some difficulty in getting the tri-
bander to the top of the 40 footer, it was a
snap getting a good signal onto the 10-15-20
meter bands. Dipoles hung from a couple of
our 80’ and 90’ trees brought in nice reports
on 40 and 80 meters. This left us with a lack
on the VHF bands. This would never do. . . .
I've been a staunch VHF er ever since I started
in ham radio (my first contact was on 2%
meters).

There is a big difference between getting on
two meters with a Conset and a halo and
really putting a DX signal on the air. If you

2

are going to do a serious job on two you have
to have a minimum of a 16 element beam,
two or three hundred watts, and a low noise
converter. That beam has to be up in the air
a ways, too. I looked over my gear and decided
to throw caution to the winds and put up the
best we could manage.

The first step was to order sixty feet more of
Rohn tower and get the antenna above the
90" trees. The tower came in a few days, com-
plete with erecting tool and guys. Art, VEIEY,
arrived at this time with XYL and three har-
monics in tow. Art announced that he was a
rigger and could swing the tower into place in
a couple hours. “Nothing to it.” They moved
in with us and five days later the tower was
in place. I don’t think Virginia likes kids any
more.

Then, the day before our Open House,
Bob Cushman of Cushcraft came over in his
TR3 and unloaded a formidable pile of alumi-
num. He spent the whole day converting this
“pick-up-sticks” into a 64 element beam. What
a monster! It filled the whole backyard. This
left only the small matter of putting the beam
up on the tower. Ho, ho.

We needed an expert.

We got one. Pat Harris, W1HIV, son of Sam
and Helen Harris, WI1FZ] and WIHOY (also
WI1BU), who tends their forest of one
hundred-plus footers, drove up with his satety
belt and spent two days on the top of the tower
getting the 64 elements in place. I hate to think
how long it would take someone who didn't
know what he was doing to put up a tower and
beam like that.

The results were not quite as great as I ex-
pected. I hooked my Tapetone 417A converter
through the NC-303 and used the Gonset Com-
municator with the Gonset linear, running
about 50 watts output and worked over a range
of about 100 miles. Over the next few days the
band opened a little now and then and I man-
aged many contacts with New York and New
Jersey and even two with Philadelphia. As the
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STARFLITE.

90 WATT

PHONE
and
CW

7950

NO MONEY
DOWN

1

@ 90 Watts Phone or CW on

80 Thru 10 Meters o Built-in
3-Section Low-Pass Filter e Clear,
Chirpless Grid Block Keying _
Dollar tor dollar ¥nu can't beat this new Lafayette
Starflite transmitter. Easy to build and operate, it
glistens with quality and performance all-over. Fea-
tures in addition to those listed above: 5 crystal
positions and provisions for external, VFO, illumi-
nated edgewise panel meter and pin-net work out-
ut for proper antenna match. Buy one now — we
now you'll be satisfied with it.

'LAFAYETTE RADIO

SMASHING VALUES!

MADE IN U.S.A.

TOP DESIGN!

L 91

Professional Quality Communications Receiver
® TUNES 550 KCS TO 30 MCS IN 95
TION e CALIBRATED ELECTRICAL 99
BANDSPREAD ON AMATEUR BANDS

CW AND SSB RECEPTION @ BUILT-IN EDGEWISE S-METER
Sensitivity is 1.0 microvolt for 10 db, Signal to Noise
6AV6 Q-Multiplier—BFO, 2-6BA6 IF Amp., 6AV6 Det-AF
Amp. ANL, 6AQ5-Audio output, 5Y3 Rectifier.

NEW LAFAYETTE HE-50A
DELUXE 6-METER TRANSCEIVER

MADE IN
R — & ™y, USA

NO MONEY DOWN

Highly Sensitive Superheterodyne Receiver Section
for 28-29.7 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

in either

mobile or fixed operation.

Similar to above except for 6 meter operation ... 114.95
LAFAYETTE [L[D[0) §__Srosser JAMAICA |  NEW YORK BRONX |  NEWARK
ELECTRONICS | ™o [ j i | s (00D

LAFAYETTE HE-45A 10-METER TRANSCEIVER

FOUR BANDS e BUILT-IN Q-MULTI-
80 THRU 10 METERS e STABLE NO MONEY
ratio. Selectivity is == 0.8 KCS at —6db with Q-MULTI-

THE LAFAYETTE HE-30
PLIER FOR CROWDED PHONE OPERA-
OSCILLATOR AND BFO FOR CLEAR DOWN
PLIER. TUBES: 6BA6—RF Amp, 6BE6 Mixer, 6BE6 0SC.,
COMMUNICATION RECEIVER

....

KT-200

in Kit Form

64.50

HE-10

79.95

WIRED AND TESTED

@ SUPERHET CIRCUIT UTILIZING 8

TUBES AND RECTIFIER TUBE e BUILT-
IN “S" METER WITH ADJUSTMENT CONTROL @ FULL COVERAGE
80-10 METERS @ COVERS 455KC TO0 31 MC @ VARIABLE BFO
AND RF GAIN CONTROLS e 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—6BE6, 2—6AV6, 1—6AR5, 1—5Y3.

FRE

ouT l Adlress .
PASTE ON CARD I
| City -,

NOVEMBER 1962

LAFAYETTE RADIO DEPT.
P.0. BOX 10, Syosset, N.Y.

73K-2 Send me the FREE
388 Page 1963 Catalog 630 i
i
I |
N
. l
_________________ O - W | " “PRSS— ey
3




= e
—.—I

e
-

NO GUYS

THREE REASONS WHY
YOUR BEST BUY IS...
S R v [ T -:—'"—-“7

_M ﬁﬂrihd load
f!rlusr:uptng
'".“'”"'fﬁ- raising

:md [nwafin ﬂf tower sections.

- CRANK U‘F_ TO 60 FEET,
DOWN TO 25 FEET and
-ETILTS QVEE" FOR ACCESS
~. TO ROTOR OR BEAM.

S_TRE“GTH'L is  built-in to
every E-Z i@:ﬂf Tower...Heavy
me ﬂlﬂl—riublng fags, con=
hnuh??i Ji?gunul bracing of
5nl|1~i;;t el rod and ele-:tru:-
:n”?‘%ﬂf ded throughout..

N\ | loose. ‘bolts or nuts here. E Z
Way dtslgn and strength are
I 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

60

i

_'- r

AT

_F_,_
- —

BEAM

TRIBAND

Model RBX-60-3P (Painted) $335.00
Model RBX-60-3G (Galvanized) $410.00
- MOUNTING KITS:
5{ GPK X60-3 (Ground Post) $125.00
H| BAK X (Wall Bracket) $17.00

Freight Prepaid anywhere in (48) U. S. A.
Other Towers frﬂm $9‘? 50 to $|?95 00

#

P. 0. BOX 5767 TAMPA 5, FLORIDA

September ARRL VHF Contest neared |
dropped everything and worked furiously to
get some higher power on the band.

A trip down to Meshna's in Lynn, one of
the larger surplus houses in the Boston area,
armed me with a couple of nice power sup-
plies for bias and screens of my 4-125A’s. The
final amplifier is one I bought years ago for
$30 from Herbach & Rademan. . . . I should
have bought more. I wired in the high voltage
supplies and modulator, complete with remote
control between the transmitter in the base-
ment and the radio shack right above. Some
one hundred insurmountable problems later I
not only had the rig on the air, but had it
arranged for both phone and CW.

The 64 element beam didn't seem to be
working very well, but it was hard to really
tell without something to use for comparison.
I sort of expected to put a slamming signal
down into Boston, some 60 miles away, in
spite of a rather high mountain directly be-
tween us. I didn’t. Lenny, WIMEL, defying
his chronic acrophobia ("I get sick”), quiver-
ingly climbed the tower and hung a pair of
the Cushcraft Big Wheels below the 64 ele-
ment beam. When we found that they worked
almost as well as the big beam, we knew that
all was not well.

Jud, K2CBA, came over for a visit and
looked over the beam., He climbed up the
tower and pronounced all the phasing wires
connected correctly. He felt, as I suspected,
that our use of a light TV line for the feeder
might be holding us back a bit. He came back
the next weekend with some of the heaviest
twinlead he could scrounge and, with the help
of Mike, K2LZF, replaced the old line we had
originally used. Gadzooks! What a difference.
Signals came up about four “S” units on both
transmitting and receiving, All of a sudden
Connecticut and Long Island were coming in
the way Massachusetts had been before. Now,
if T can only locate some of that K200 line. . . .

Did someone say something about high
power being expensive? Maybe so, but not the
way I do it. The rig starts out with an old 522
transmitter, giving about seven watts output.
The power supply out of an old TV runs this
gadget just fine. From there I swing the rf
through an old Gonset Two Meter Linear,
bringing it up to about sixty watts . . . which
is really enough for most applications. This
drives the 4-125A’s in the final. The final was
surplus and cost $30, as mentioned previously.
The bias supply is a $17 regulated job from
Meshna, the RA-42, The screen supply, also
regulated, came from Meshna for $20. The use

(Turn to page 92)
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John Specialny Jr. W3HIX
Philco Corp. Lansdale, Penna.

1296 mc

Converter

A CONVERTER IS described that
operates at a signal frequency of 1296 mc
utilizing semiconductors throughout. The con-
verter is intended for ham communications on
the 1296 mc band and could easily be adopted
for moon bounce operation. An if frequency
of 30 mec permits the use of any communica-
tions receiver capable of tuning this range.

Six transistors are used in functions previous-
ly performed by tubes. The use of transistors
reduces the amount of heat generated both by
the if stages and harmonic generators, thereby
increasing frequency stability. A diode is used
as a frequency tripler in the last stage of the
frequency multiplier section. A low noise mixer
diode is used in conjunction with a low noise
if preamplifier (2.7 db) to provide extremely
low noise operation, This converter has a
measured overall noise figure of 8.5 db with
a power gain of better than 50 db. The image
response was at least 10 db down from the
signal frequency.

Circuit Description

Fig. 1 shows the schematic diagram of the
entire converter.

Philco’s 2N1742 MADT transistors are util-
ized in the oscillator and the three frequency
doubler circuits. All are operating in the
common-base configuration., A 1NI147 type
mixer diode is used as the diode frequency
tripler. The 2N1744 MADT type which is
specified for oscillator service was considered
for the multiplier stages but was found to have
lower power gains than the 2N1742 which
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Top View of 1296 mec Converter.

due to its higher gains provided more drive
to the diode tripler stage.

The 1266 mc heterodyning signal for the
1N263 diode mixer is generated by a 52.75 mc
crystal controlled oscillator, three Class “C”
frequency doublers and a diode frequency
tripler.

In the oscillator output circuit, capacitor Cy
and coil L, are tuned to 52.75 mc. The 1.5 to
7.0 mmfd trimmer in the emitter circuit is
adjusted for maximum output consistent with
stable oscillator operation. With certain crystals
it may be necessary to add about 1.0 mmid
of capacitance between the collector and
emitter terminals, Winding L. couples the
output from the oscillator to the input of the
first doubler. Capacitor C; and coil L; tune
the output of this stage to 105.5 me. A tap
on coil L, couples the 105.5 mc output to the
emitter of the second doubler, Capacitor Cy
and coil L, tune the output of this stage to
211 mc.

A low impedance tap on coil Ly couples the
911 mc output to the input of the third
doubler. A strip line tank circuit consisting of
capacitor C; and coil L; tune the output to
422 me. A copper type shield serves as the
enclosure for this tank circuit.

Driving of the 1N147 multiplier tripler
diode to 1266 mc is through the variable
matching capacitor C; tapped onto Lj. In-
ductor L,; with the capacitance C, formed
by the tuning screw SCj is tuned to 1266 mc.

Inductors L;; and L;; and capacitors Cy
and Cg formed by the tuning screws SC; and
SC, respectively, are preselectors tuned to
1296 me. Loops L, and L5 couple the signal
from the antenna through the preselectors to
the 1N263 diode mixer,

The 30 mc output of the mixer is amplified
in two common-emitter if stages. Coupling to
the T2364 first if amplifier is through a net-
work consisting of coil Lg and capacitors Cs,
Cg and Cy3. Cg and Ly are adjusted for the
lowest noise figure. The if system noise figure
was measured to be 2.7 db. A T2028 can be
used in this stage with a slight deterioration
in the noise figure. Capacitor C,, and coil Ly
are tuned to 30 me. Inductive neutralization
is provided by the tapped output coil L; and
capacitor C,.

Secondary winding Lg provides the coupling
to the 2N1742 second if amplifier, Capacitor
C,, and coil Ly are tuned to 30 me. Inductive
neutralization is obtained by the tapped out-
put coil Ly and capacitor C;y. The converter
output is coupled to the input of the receiver
through secondary winding L.

Application of forward bias to the 1N263

73 MAGAZINE
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diode mixer gives about a 3 db improvement
in noise figure. Jack, JK, and plug, PL, pro-
vide the means of introducing the forward bias
in the mixer circuit. R; and the 1266 mc diode
tripler tank circuit are adjusted for best noise
figure. The 1N263 mixer current is in the
range of 300 to 400 ua with forward bias and
about 200 pa with the bias removed. The
mixer can be operated without forward bias
if the loss in noise figure can be tolerated.
After aligning the converter for maximum gain
the input preselectors may need to be trimmed
for the minimum noise figure.

Chart I indicates the approximate current
drawn by the individual stages. The current
that flows in the multiplier stages is dependent
upon driving power and tuning.,

1st 2nd 3rd
Osc. Dblr. Dblr. Dblr.
5.0 ma 3.0 ma 2.0 ma 2.0ma
1st 2nd Bleeder Total
1K IF Current Current
0.6 ma 1.7 ma 1.2 ma 18.5ma

Alignment Procedure

The if system should be first tuned to 30 mec.
This is done by connecting the output of the
if section to the antenna terminals of the 30
mc receiver and applying bias. Modulated
output from the signal generator is inserted
at point A. The mixer diode is removed from
the circuit during this part of alignment. Ad-
just the coils of Lg, L; and Ly for maximum
output on the receiver.

The multiplier section can best be adjusted
by use of a grid dip oscillator. With the GDO
operating as a wave meter, it should be
coupled to the oscillator tank coil and core of

TUNING SCREWS

i &

BNC RECEPTACLE
JL INPUT
1296 MC

LOOP # |4 WIRE

SN

> o el T 'S | 34"
Lis Lig | Ly
|
|
ATO IST IF AMP
SIDE "8" VIEW

MADE UP FROM BRASS
STOCK INSULATED FROM
ENCLOSURE WITH A PIECE

FIG 3 OF TEFLON OR MICA SHEET ™

Bottom Yiew—Note the copper enclosure for L5
in upper right hand corner.

L., adjusted for maximum output. The variable
trimmer (1.5-7.0 mmifd) in the emitter circuit
should also be set for maximum output. With
the wave meter set to 105.5 mc and coupled
to L,, adjust capacitor C; for maximum indi-
cation,

The wave meter is next set to 211 mec
coupled to Ly and C; adjusted for maximum
indication on the wave meter. Finally, with
the wave meter coupled to L; at a frequency
of 422 me, adjust C; for maximum indication
on the wave meter.

By connecting a 0-5 ma meter across the
22K resistor in the dc return for the 1N147 -
diode tripler, all of the multiplier stages and
capacitor Cy can be trimmed by tuning for
a maximum indication on the meter. Remove
the meter after this alignment,

The 22K resistor in the 1N147 bias circuit
develops back bias or self bias for the diode.
The multiplying action is more efficient when
the diode is biased in this manner.

With the antenna connected to the inli*)ut
terminal on the cavity tuner, adjust tuning
screw SCy and Cg for maximum mixer current
as measured at Jack JK;. With a 1296 mc
signal applied to the input connector, adjust
tuning screws SC; and SC, for maximum
output. If a noise generator is available, apply
to antenna input and adjust all of the tuning
screws and potentiometer R; for minimum
noise figure. Only slight adjustment of the
tuning screws is necessary to optimize the
noise figure,

Chart II indicates the approximate power
output delivered by the oscillator and the
succeeding multiplier stages.

1st 2nd 3rd
Osc. Dblr. Dblr. Dblr.
10 mw 14 mw 9 mw 6 mw

(Turn to page 79)
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DEPENDABLE °* RELIABLE

Telcos New ““SB” Series in Action

ALL “SB” SERIES SYSTEM
ARE HOUSED DESIGNED . . .
IN SAME FOR YOUR
® o0 00

CABINET SYSTEM
All those interested in SSB

TELCO ANNOUNCES THE Followin_g A

6 meter heterpd}'ne converter SB-so For the KWM-1. Allows 80
SB allows your 20 meter trans- and 40 Bandswitch Operation
mitter to operate on 6. Only 40-M1 {next month).

5 watts l4dmec drive needed.
so Input is 90w AM or CW, and
125w P.E.P. SSB on 50mes. In-
put & output 50 ohms. $85.00

A el e e T o SB Similar to the SB-50 XMTG

I Two Converter, but for 2 n;ftﬁ;

A must for S-LINE owners.
Puts yvour S-line on 6 meters
with nothing else to buy.
SB Complete Plug-In operation.

Makes use of converter out-
put and power supply of S-
so line. Delivers 175w P.E.P. on
6 meters, using 2-6146's. Built
in with 201 converter for op-
c timum reception, and allows
use of transceive feature.
Complete with all intercon-
necting cables. $239.00

PEP. (2-6146 finals) filter

x sideband generation, com-
plete with built-in VX O, wait
till you see the low price
(next month).

| Cumpln{z}e 6 Eeter single sideﬂ-
MODEL E%d tfraﬁgrnittlt;:s'.]3 }iT‘;Mﬁgﬁs
S

‘ SB A must for S-LINE owners.

Converts your KWM-1 to 40
SB meter transceive operation.

Same as SB-50-C, but for 2- 3
| - Obtains power from the
2 C meters. $289.00 KWM-1 power supply and
i, E - 40 provides a clean 175 P.E.P.
— - i}{ul%ch. gutsta?ding TELco 40
eter Converter assures ex-
SB-80 sime as the sB-10-v1, but M1 cellent reception on 40. Com-
M1 converts the KWM-1 to 80 pletely ready to go mobile or
meters. $175.00 fixed, with all cables. $175.00

ALL MODELS ARE AVAILABLE NOW

SEE THE SB SERIES AT YOUR DISTRIBUTOR, OR
ORDER DIRECT

Ask about the Time Payment Plan.

Howie Ryder—WI-WGH
Amateur Sales Manager

Write to:




Deluxe your Transceiver

F you would like to add some “deluxe” fea-
tures to your inexpensive transceiver, this
article will show you how to add: an illumi-
nated meter for tuning both the receiver and
transmitter; a tuning control for the transmit-
ter; a “spotting” switch; an earphone jack that
can also be used for tape recording and modu-
lation monitoring. “Bandspreading” the tuning
range of the receiver will also be covered.

The Lafayette HE-35A Six Meter Transceiv-
er has been chosen as the example for several
reasons. It is a “natural” for modifications,
since half the front panel is not occupied. It
is a “typical” unit, having a superheterdyne re-
ceiver, variable noise limiter and 7-watt trans-
mitter neatly packaged in a steel case 10% x
5 x 6%, with a built-in speaker and 117 vac
power supply. Made in the U.S.A., the
HE-35A comes completely wired, with a cer-
amic hand microphone and a third-overtone
50.2 megacycle crystal, for $57.50 (Lafayette
Radio, 111 Jericho Turnpike, Syosset, L.I.,
New York Catalog #HE-35AWX).

L b

Sy 11 ok R v
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G-16—The front panel of the "Deluxe" HE-35A.
The small switch under the meter turns on two
small bulbs included in the meter case. Note
the added "pointer" on the receiver tuning dial.

10

Fred Blechman K&6UGT
23958 Archwood Street
Canoga Park, California

Two other nationally available transceivers
are virtually identical to the HE-35A: The
Lincoln 6 Meter Transceiver (Allied Radio,
100 N. Western Ave., Chicago, Illinois. Cata-
log #78SZ195, $57.50) and the DeWald 6
Meter Transceiver, Model TR-850 (Burstein-
Applebee Company, 1012 McGee St., Kansas
City 6, Missouri Catalog #35A468, $69.95).
Ready-wired power supplies are available for
6 or 12 volt mobile use that plug into the
cigarette lighter for connection to the battery,
and plug onto the back of the transceiver.

The modifications described are relatively
simple, and enough explanation is given to
allow their application to similar Amateur and
Citizens-Band equipment.

Adding A Meter

Perhaps the most desirable change to any
piece of communications equipment, not al-
ready having a tuning device, is the addition of
a meter. Normally, this is a relatively expen-
sive device, and consumes a lot of panel space.
However, with the availability of the La-
favette TM-11 Illuminated “S” Meter, the ex-
pense and space problem has been overcome.
Only 1% inch square, with a sensitivity of 1
milliampere full-scale, jeweled bearings, plastic
front, 3-color dial face with 3 sets of scales,
and two built-in grain-of-wheat bulbs for 6 or
12 volt illumination, this meter sells for only
$2.95! It is added to the HE-35A front panel
as shown in Photo G-16. A single-pole-single-
throw (SPST) slide switch (S2) is placed di-
rectlv below the meter to control the built-in
bulbs. A double-pole-double-throw (DPDT)

toggle switch (SI) is used to select meter
function, and it is placed alongside the meter.
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The meter serves three useful purposes
when wired as shown in Fig. 1. With the
meter selector switch (SI) in the “S-Meter”
position, the relative strength of incoming sig-
nals is shown, and the receiver can be tuned
to the “center” of the received carrier: also,
when used with the “spot” switch described
further on, it gives definite indication of trans-
mitting crystal activity and frequency on the
receiver dial. In the “RF Output” position of

LEETER CRCUIT
TO PONT TO POINT
x u
RI
AAA,
220 A

R2 3
{SEE TABLE) = T
FOR OTHER
TRANSCEIVERS =

na

6. B
TO POINT (SEE TEXT)
4 'l—ﬂ-{ & s
13 mml - 5=-METER
R
== |N34 wile =3
# -
M
% A
O-1 MA

FIG |

S1, the transmitter final tuning capacitor may
be adjusted for maximum output on the meter.

To add the meter circuit break the connec-
tion at “X.” This can be located by following
the normally-connected lead of the transmit re-
ceive switch. This lead goes to a terminal strip
under the chassis. Locate the 10K resistor
(brown, black, orange) that goes to pin 3 of
V2 (via the if can), and disconnect this re-
sistor from the terminal strip. Connect this
free end of the resistor to an unused lug of
the terminal strip. Now wire in the circuit in
Fig. 1.

An explanation of the circuit allows its use
in almost any transceiver. When SI is in the
“S-Meter” position, fixed resistors RI and RS,
and variable resistor R3, form three legs of

BRIDGE CIRCUIT

B+

IF
AVC (SWITCH §1
IN "S- METER'
THS LEG OF = POSITION)
BRIDGE EXISTS
W XCEIVER e 5
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Our New Model 1062

Jor 6 & 2 Melters

This new model will give up to 500 watts AM &

Cw

linear,
a 7034 final.

60 C.F.P.M. blower.

up to 1000 watts pep on 6 & 2 with
Requires ap-

proximately 5 watts drive on 6 & 2. Voltage re-
quired—plate 800 to 2000 at 250 ma, screen 300

volts,

Price—

J&D LABS i

(201) 542- 0340

bias—50 wvolts.

$199.95 less power supply.
Power supply $119.95
Both only £319.90

v

G A-M HIGH GAIN ANTENNAS
CONTROLLED RADIATION

Pattern is beamed
for optimum

Mounting Structure
Radiation Pattern

response,

Does Not

Affect

__—

\X

j ’)
“TEAM-MATES
TG-5-5 (144170 me) 1G-2-R

<
$74.25 Net $18.00 Net
3 ELEMENTS Half Wave

1 Fixed Station Element

3X Power of Maximum
TG-2-R Possible Gain

Although independent use of the
TG 5.5 and T7G-2-R give amaz-
ing performance, their combined
use as ''Team-Mates'' produce
the ultimate in gain and effi-
ciency. The engineered compat-

ible characteristics of pure
vertical clorization n|_1d
matched feed points, with

the elimination of horizon-
tal polorization, make the
“"Team-Mates'’ leaders in
the field of communication

Gain Figures, Radiation Pat-
terns and Catalogs Listing
All Models are Available

SEE ‘I"DUH DISIHIHUHJH OR WRITE GAM DIRECT

é\—ﬂ‘ ﬁ lehonid ..

138 Lincoln S1..

4

Manchesier, N. H

toward the horizon

—)




METER LIGHT WIRING

@h BULBS IN METER

I——{—@—}_{m_.é

¥
WIRE TO PIN 11 ON CHASSIS PLUG FOR 6V OR H7vac
WIRE TO PIN B ON CHASSIS PLUG FOR 12V POWER SUPPLY

FIG. 3

a Wheatstone Bridge circuit, with the trans-
ceiver if amplifier circuitry as the fourth leg.
See simplified schematic, Fig. 2. The meter
is used as a voltmeter across the bridge out-
put, with R2 used to limit meter current. The
bridge is powered at point X, and is balanced
in a no-signal condition by adjusting R3 for a
zero meter reading (about 400 ohms). When
a signal is received, the receiver AVC action
changes the impedance of the if amplifier leg
of the bridge, thus throwing the bridge out of
balance, and creating a voltage across the
series combination of R2 and the meter. R2 is
adjusted for a full scale reading (about 1300
ohms) on the strongest local signal. Do not be
alarmed if the meter “pins” when the trans-
ceiver is turned on; the bridge is severely un-
balanced for a few seconds until the if tube
warms up.

The meter lights should be connected as
shown in Fig. 3. If to be used on 6 volts or
117 VAC, connect to chassis plug pin 11. For
12 volts use only, connect to pin 8. Switch
S2 is in the circuit to allow the meter illumina-
tion to be shut off when not needed. since the
bulbs have a limited life (about 50 hours on
12 volts).

When S1 is in the “RF Output” position,
radio frequency energy from the antenna con-
nection is coupled thru C1 and rectified by D1,
with the resultant dc voltage fed to the meter
through R4. The reactance of Cl should be
approximately 1000 ohms at the operating fre-
quency, so the rf power drawn by the meter is
negligible compared to the much lower an-
tenna impedance of around 50 ohms. Sug-
gested values of C1 for various frequencies are
shown in Table I. The value of R4 should be
selected to provide near-full-scale reading
when the transmitter is tuned to maximum out-
put into the antenna to be used. The meter
reading is only to indicate relative output on a
given antenna, and will give different maxi-
mum readings with different antennae; it is
essentially an rf voltmeter, and therefore reads
the standing wave voltage on the antenna line
at the point to which it is connected.

When changing crystals in the HE-35A, it is
usually only necessary to adjust the variable

|2

slug-tuned capacitor (C-1) for maximum out-
put on the meter. Slug L.-4 and capacitor C-4
can be adjusted to cover a broad range of
crystal frequencies, and very little is gained by
retuning them each time the crystal is
changed. As shown in Fig. 4, a tuning wand
to adjust C-1 may be made from % inch di-
ameter polystyrene tubing. A thin metal sliver,
or a piece of fine music wire, is heated and in-
serted through the side of the tubing to form
a “key” for the slot in the tuning slug. A
small sheet-metal adapter plate with a %-inch
hole is positioned above C-1 with sheet metal
screws. This covers the oversize hole in the top
of the HE-35A case, formerly used to allow
access to tuning both C-1 and C-4. The poly-
styrene tuning wand is slipped thru the adap-
ter hole, over the tuning slug, and turned
until the “key” drops into the slug slot. A
round set-screw knob is added to the top of
the tuning wand, and a sheet metal retainer
prevents the wand from falling out. See Fig-
ure 5. CAUTION: Be sure to remove the

wand before attempting to remove the
HE-35A trom its case.
Spotting Switch
The addition of a “spotting switch” to a

transceiver allows the operator to locate his
own transmitting frequency on the receiver
dial. This is useful for receiver calibration
purposes and to judge the frequency of an
incoming signal. If your transmitter has a
variable-frequency oscillator (VFO), a spot-
ting switch allows you to “zero-beat” (match
the frequency) of an incoming signal. The
addition of a spotting switch is usually a simple
wiring job, and the HE-35A is a good example
as shown in Figure 6. Break the connection
between pins 1 and 6 of the oscillator-amplifier

tube (6CX8 V4) and add a SPDT pushbutton

TUNING WAND

l LDIA. POLYSTYRENE
| * TUBING.
I

020" ALUMINUM
TUNING TAS
{HEAT TO INSERT
THROUGH SIDE
OF TUBING)

FiG 4, - Tw
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Here's the rig you've been waiting for —

Clegg's new THOR ML Transceiver

for 6 Meters.
Astonishing performance... Priced right!

Fixed station or mobile, this little power package reflects all the

the

advanced En}hlﬂm rmp and [IE‘HI}’II features that have made CLEGG
“most wanted"

Talk about performance . . .
both AM and CW; high level modulation with full speech clipping
to give you famous CLEGG “Talk Power
tion with tuneable oscillator in the receiver serving as the VFO
In the transmitter; provision for keying the transmitter.

A low noise double conversion super-heterodyne receiver com-
plete with BFO and ANL provides maximum selectivity and sen-
sitivity with stability equal to the exacting requirements of SSB
and CW; separate power supply/modulator for 115V AC opera-
tion. A fully transistorized power supply/modulator for 12‘# DC
avallable soon.

And best of all, this rig is priced at a level that every ham can

gear in the VHF field.
listen to this: Fifty solid watts on

; true transceiver opera-

afford. Place your order with your distributor today. Deliveries
start late in November.

And here's one for you VHF sidebanders!

It's the new CLEGG VENUS six meter trans-

ceiver for SSB, AM or CW! Once vou've used or

heard this rig you'll appreciate the engineering and de-
sign “Know-how'' that made it possible.

Here's what you can expect: A superbly engineered crys-
tal lattice filter, SSB transmitter of greater than 120
watts PEP input; amazing frequency stability, VFO con-
trolled by the receivers tuneable oscillator; full power
input on CW and a substantial signal on AM phone. There
IS also output provision to drive a KW linear final.

In the receiver section a double conversion, low noise
super-het of extreme sensitivity and selectivity, with
crystal lattice filter and product detector provides flaw-
less reception of sideband, AM phone or CW. A 115V AC
power supply of adequate capacity 1s a separately mounted
unit which can be installed at any convenient distance
from the transmitter.

This rig, too, is priced within reach of every ham. Watch
for it at your distributors late in January. Place your
order now to be sure of early delivery.

And here's a winner and STILL champion in it's class! The famous
Clegg 99'er, six meter transceiver favorite of thousands of VHF

NOVEMBER 1962

hams is small in size, low in price and tops in performance.

The 99er offers operating features unequalled in far more costly
gear. The double conversion super-het receiver provides extreme
selectivity, sensitivity and freedom from images and cross modu-
lation. The transmitter section employs an ultra-stable crystal
oscillator which may also be controlled by an external VFO. An
efficient high level modulated 8 watt final works into a flexible
Pl network tank circuit. A large S meter also serves for trans-
mitter tune-up procedure.

(’éy LABORATORIES

504 ROUTE 53, MT. TABOR, NEW JERSEY

OAkwood 7-6800
13
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H-16—Behind-panel view of the "Deluxe" HE-
35A. Point-to-point wiring was used, since the
author's unit is not being used mobile. However,
tie points or terminal strips should be used for
the new wiring junctions if the unit is going to
be subjected to rough handling. Note the ultra-
miniature variable resistors used to "align" the
S-meter circuit.

switch (S3), mounted below S1 on the front
panel. When S3 is in its normal position, pins
1 and 6 of V4 are connected to the transmit-
receive switch as before. However, when the
spotting switch is depressed, only the oscillator
cathode of the tube is grounded, while the re-
ceiver is operating. This allows the oscillator
to generate a relatively low-level rf signal on
the crystal frequency which does not “block”
the receiver. Using the newly installed
S-meter, tune the receiver for maximum, and
that’s the “spot” on the dial at which vou’ll be
transmitting in mnormal operation. Various
crystals can be used to calibrate the receiver
dial in this manner.

Speaker Selector Switch and Jack

It is often desirable to use earphones in
place of the speaker to prevent disturbing
others. A jack on the front panel can accom-
modate this need. This jack can also be used

TUNING WAND INSTALLATION

— KNOB

Lo

OVERSIZE HOLE

TUNING TAB
SLUG TUNED COIL Ci

HE -35A CHASSIS

FIG. 5 FE
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on those occasions when tape recording from
the air is desired, such as when receiving a
message or running modulation tests. How-
ever, if the jack disables the speaker, you can't
hear what’s being recorded! Also, sometimes
vou want to check your own modulation to
verify proper operation of the microphone and
speech amplifier circuitry. Your choice of the
above can be accomplished by adding speaker
selector switch (S4) and earphone jack (]J1)
as shown in Fig. 7.

Note that J1 must be insulated from the
panel of the HE-35A with the insulating wash-
ers called out in the parts list! Connect J1
across londspeaker voice coil. When the trans-
ceiver switch is in the receive position the jack
receives the signal from the output trans-
former.

SPOTTING SWITCH
V4-A

ADD SPDT
PUSHBUTTON

NOTE |

ADD
1 T =
Si-8
SAME

- FIG. 6

save) |

NOTES:

I. Remove jumper from pin | and add Lafa-
yette MS-449 pushbutton switch as shown.
2. Tune for max. on S meter for SPDT.

In operation, S4 is left in the “on” position.
When earphones or a tape recorder input plug
are inserted in J1, S4 may be left “on” to
monitor, or placed in the center “off” position
to disable the speaker. When transmitting,
it S4 is put in the “monitor” position, the
speaker will monitor your modulation. R6 is
used to prevent overloading the speaker and
reduce acoustic feedback. If howling and

TABLE |
FREQ. Ci
(me) (mmfd)

3.5 47
7 22

I 4 10
21 6.3
27 5.0
30 5.0
50 3.3
144 1.0
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“THE “SIX" XMTR CONVERTER ..

WORKS IJI(E A CHARM!”
In North Dakn’ra Sou+h Dakota, See It At The John lverson

Cnmpany, Minot, North Dakota
Continental Electronics, P. 0. Box 16, Sumter, S. C.

59995

whistling are evident in this mode of opera-
tion, increase the value of R6.

Bandspread

Most 6 meter and Citizens-Band receivers
cover the entire band, but it may be desired
to tune only part of the band. This allows less
critical tuning, making it somewhat easier to
separate adjacent stations, and to tune quickly
without missing a station. On 6 meters only
the first two megacycles of the 50-54 mega-
cycle band are active, so the HE-35A was
modified to tune only to 50-52 megacycles.
This was accomplished by merely changing
the 15 mmfd capacitor in series with the tun-
ing capacitor to a 6.8 mmfd NPO (zero drift)
unit. Various other values may be tried to
“spread” the tuning range the desired amount.
The smaller the value of the substitute capaci-
tor, the smaller the portion of the band cov-
ered. It will be necessary in each case to reset
the receiver oscillator slug (L-3) to bring the
desired portion of the band in the tuning range
of the receiver.

If your tuning arrangement is not like the
HE-35A, bandspread may not be a simple mat-
ter. The better superheterodyne receivers
have dual-ganged tuning capacitors for im-

NOVEMBER 1962

proved selectivity and image rejection. The
HE-35A has a broad-band RF amplifier, and
only the oscillator is tuned by the front panel
control for station selection. In most super-
regenerative receivers, however, the tuning ar-
rangement is similar to the HE-35A and the
series capacitor, as shown here, will provide

SPEAKER SELECTOR

(NOTE 3)

ADD EARPHONE
JACK - OPEN
CIRCUIT TYPE

INSULATE FROM PANEL

on_ snnr

IHDTEE | AND 2)

R6

Si-B 47/IW
ADD (SEE TEXT)

E— —
- —

FIG. 7

NOTES:
I. Switch should be SPDT center off.

2. Position |: Speaker on
Position 2: Speaker off
Position 3: Moclulahun monitor (when #rans-
mitting or testing mike)

3. This jack may be used for input to tape re
:urdar. Switch allows monitoring while re-

cording.
4. Earphones: 6-2000 ohms,
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H-17—Under the HE-35A chassis. Changing the
capacitor indicated (the new one is shown)
will "bandspread” the receiver.

bandspread.

Reading the receiver dial of the HE-35A is
somewhat of a guess, since the indicator dot on
the tuning knob is far from the numbers on
the panel, and parallax is extreme. This can
be corrected by simply gluing a thin tri-
angular-shaped piece of plastic or celluloid to
the bottom of the main tuning knob after
scratching a line in the plastic and filling it
with white ink to act as a “pointer.”

There are many other potential changes to
a versatile rig like the HE-35A. Conversion of
the oscillator to use cheaper 8 MC. crystals in
place of the presently used third overtone crys-

tals, could be done by adding another tube.
However, this is not such a simple change, and
the harmonics generated could lead to televi-
sion interference problems. Front-panel tuning
of the transmitter output would be nice, but
hardly worth all the trouble. Addition of a
beat frequency oscillator (BFO) to receive
CW code would be useful to only a limited
number of operators; transmitting CW would
require the addition of a keying jack, and
“chirp” would be a problem.

The HE-35A and similar units will look bet-
ter and be more efficient and convenient to
operate if the changes described are incor-
porated. The effort and cost are small; the
result: a deluxe transceiver!

. . . K6UGT

PARTS LIST
R1—220 ohm !%2 watt composition resistor.
R2—5000 ohm wvariable resistor (Lafayette VC-58 29#;
R3-—1000 ohm wvariable resistor (Lafayette VC-57 29¢
R4—6.8 K ¥4 watt composition resistor (see text)
R5—33k 4 watt composition resistor
R6—47 ohm 1 watt composition resistor (see text)
S1—DPDT toggle switch (Lafayette SW-22 32¢)
S2—SPST slide switch (Lafayette SW-14 9¢)
S3—SPDT pushbutton switch (Lafayette MS-449 19¢)
S4—SPDT center off toggle switch (Lafayette SW-27 39¢)

Cl—See Table 1

C—bandspread—&6.8 uufd. NPO (Allied Radio 19L960
29¢) (see text)

M1—0O-1 ma. meter (Lafayette TM-11 $2.95)

J1—Open circuit phone jack (Lafayette MS-441 19¢)

Insulating washers for J1: Lafayette P-204 85¢/box of 20
14 diameter polystyrene tubing (Lafayette P-470 10¢)

Junction Checks

Quick and Dirty

Samuel Daskam K2OPI
Clark Semiconductor Corp.
Walnut Ave., Clark, N. J.

ERHAPS the most annoying part of using
transistors for breadboarding experimental
circuits is in trying to determine whether or not
the junctions are still good after the initial use.
There are many types of transistors and recti-
fiers on the surplus market, some of which have
to be bought “as is.” Without some kind of
measuring instrument to check the collector-
to-base and emitter-to-base junctions, it is very
difficult to utilize these devices.
A method is described here which utilizes a
resistance-capacitance comparator bridge. This
instrument is widely used by many experi-

16

menters and a new application of existing
equipment is always welcome. Although an
Eico Model 950B Bridge was used to investi-
gate this application, other makes should work
equally well.

The “electrolytic test” position of the bridge
is normally used for checking the leakage of
electrolytic capacitors as a function of the vol-
tage across the capacitor. As the voltage ap-
plied across the electrolytic is increased by
turning the front panel control on the bridge,
the relative leakage is indicated by the closing
of the tuning eye.
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Since a semiconductor rectifying junction
acts in a manner similar to an electrolytic capa-
citor in a test such as this, it was ﬂ'ﬂl}f a
matter of making a few experiments to deter-
mine if the RC Bridge could be used for
checking transistors and rectifiers. Fig. 1 gives
the hook-ups needed to measure the various
breakdown voltages such as BVebo, BVcbo,
BVceo, and the peak inverse voltage of recti-
hiers.

The procedure is simply to connect the trans-
sistor or rectifier leads to the correct terminals
of the bridge so that the applied voltage re-
verse biases the junction. The easiest way to
make the connection is to use alligator clip
leads. A voltmeter should also be connected
across the terminals since loading down the
bridge will cause inaccuracies in the voltage
dial calibration. Next increase the voltage con-
trol and watch the magic eye tuning indicator.
When the eye starts to close, the voltage is
approaching the breakdown voltage of the
junction. No harm will come to most tran-
sistors and rectifiers if the breakdown voltage
is exceeded during this test, since only 4 or 5
milliamps are required to close the eye. The
voltmeter reading will usually only go as far
as the breakdown voltage of the junction under
test regardless of the voltage setting., This is
because loading the power supply in the

bridge causes the voltage to be dropped in-
ternally. . K20PI

This little twelve page
booklet will be on inter-
esting oddition to your
library. It will not only
give you quite a rounded
body of information about
all sorts of coils, but is a
fine thing to whip out and
show someone who is in-
terested in learning about
radio. Marvelously written
by RussSummerville
KBBYN, it is also well il-
lustrated. It covers all
types of coils and discusses
their resistance, inductance,

50¢
W reactance, Q, and distrib-
vted capacitance. only 50¢

ORI AR i,

g e LR B r\.‘ﬂ"lw*ﬂl
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NEW! from P& F1

MODEL AR-1
TRANSCEIVER ANTENNA
TRANSFER UNIT

EXCITER / ANTENNA

p LW ELECTRONICS ~ LAFAYETTEIND.

Here is the answer to the problem of using your trans-
ceiver as an exciter for any linear amplifier. The AR-1
transfers the antenna to the transceiver while receiv-
ing and provides the necessary switching to connect
the exciter to the amplifier, and the amplifier to the
antenna when transmitting. A front panel switch also
permits the exciter to operate straight through to the
antenna. The relay is shock-mounted and the case is
insulated to reduce noise. Standard SO239 connectors
are provided for low impedance coax lines,

LOW INSERTION LOSS: Transceiver output to amplifier
input, less than 1.02:1 SWR, 3 to 30 Mc. Amplifier
output to antenna, less than 1.12:1 SWR, 3 to 30 Mec.
The AR-1 requires 6.3VAC (6.3V jack on KWM-2) and
normally open auxiliary contacts on the exciter relay,
(ANT. RELAY jock on KWM-2). The AR-1 may also be
vsed as a conventional antenna change-over relay.

Size 3" X 4”7 X 4"

RO b e s werals $3250
& ELECTRONICS INC.

424 Columbia Lafayette, Ind.

b
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The Continental Six

first six meter SSB station

in New Hampshire

Strange things are happening on six. In
almost any part of the country nowadays,
Donald Duck type noises can be heard on the
low end of the ’phone band. The success of
SSB on the lower bands has inspired not a tew
VHF men and several manufacturers to think
about what it might do for six. With low band
SSB exciters in common use, the logical ap-
proach seems to be a simple heterodyne con-
verter. Several of these have appeared on the
market and one of the neatest is the Contin-
ental “Six” designed by K4RLX.

Circuit Description

The Continental “Six” uses a 6U8 as a triode
crystal oscillator/pentode buffer amplifier com-
bination to provide a 36 mc local oscillator sig-
nal to the grid of a 5763 mixer. Output of a
14 mc exciter is injected through a tuned cir-
cuit in the screen of the mixer and the 50 mc
sum frequency is selected by the 5763 plate
circuit. A 2E26 operates as a straight through
final amplifier on 50 me. The final screen volt-
age is regulated by two OB2 miniature VR
tubes. A IN34 crystal diode coupled to the
pi-section output tank provides relative output
power indication on the front panel meter.

Controls and Adjustments

The front panel of the Continental “Six” con-
sists of only two tuning adjustments, two
switches, two indicator lamps and the meter.
Nothing else is necessary and even these few
controls may be left alone after initial adjust-
ment, The 36 mc oscillator and amplitier tuning
and the 5763 plate tank are slug tuned coils
preset at the factory and normally need not be
touched, These are located on the chassis and
easily accessible with the case removed. The
2E26 plate tank is the familiar pi-section coup-
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ler. Its tuning and loading capacitors are the
two controls on the front panel. One setting on
these controls is normally all that is required
for SSB operation, but they may need read-
justment for frequency changes of 250 ke or
more away from the original operating fre-
quency. One of the switches on the front panel
switches the 2E26 plate voltage off and on.
The other selects either 2E26 plate current or
relative power output to be read by the meter.
A sensitivity adjustment for the power output
position is provided inside the cabinet.

Trying it Out

So much for the internal workings. Now let’s
make it work and see what happens. Making it
go is so easy it's hardly worth writing about.
Simply plug in the power supply and the drive,
connect your 6 meter antenna relay and away
we go. A word of caution. The converter only
needs 5 watts maximum of 20 meter drive.
Most popular exciters provide much more than
this and must be padded down. Continental
has 3, 6, and 9 db pads available or roll your
own, but don’t put more than 5 watts in the
input pipe. Full instructions for tuning up are
provided in the instruction book. Once I had
the sample unit tuned up, I never had to touch
the controls again. In fact my exciter (a 32S1)
required more retuning than the converter.

Results

After the initial tuning up and playing
around to get the feel of operation, the first
single sideband station on six in New Hamp-
shire was put on the air. As luck would have it,
[ got going just too late to catch the Summer
sporadic E season and had to be satisfied with
local contacts. With a 3 element beam hardly
off the ground good solid contacts were made
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WALKIE-TALKIE RADIOPHONES

FROM $59.98

Send for FREE literature on the com-
plete lineof VANGUARD radlophones,
for industry, Civil Defense, CAP,
Citizens and Amateur bands. Made in

all over southern New Hampshire and eastern
Massachusetts, The exciter was recognized
immediately as an S-Line by most of the regu-
lar SSB gang. Contacts were made on CW and

AM as well with excellent results. In fact, B the US.A. nd guaranteed 5 year.
anything the 32S1 would do on 20, it did on Dist. H-I} " VANGUARD ELECTRONIC LABS.
six with enough sock from just the barefoot
converter to be heard. All in all the Continental
“Six” seems destined to be the flyweight champ
on six and should do its part to popularize SSB
as a practical VHF mode of operation.

Continental “Six" Specifications

Power rating: 30 watts p.e.p. SSB and CW, reduced SA I UR' l 6

ratings on AM

Drive requirements: 1-5 watts from 20 meter source e
Drive available at output for next stage: 15 watts fhe ﬂrlglnﬂl
minimum :

Dimensions: 5 3/16 inches high, 83% inches wide, and
113§ inches dr;E,u
Power supply required: 400 VDC at 100 ma.

HALO

150 VDC regulated at 30 ma.
6.8 VAC at 2 smieres .{- Saturn 6 Antenna only. $11.95
Ydope © e
BEICES 300.55 i Saturn 6 plus mast &
ST - Al il bumper mount . . . .. $16.95

Letter HI PAR Products Co.

FITCHBURG, MASSACHUSETTS

Dear Wayne: |

I wish to compliment you on that portion of your edi-
torial in October T3 which deals with the League. It has MAXIMUM POWER — MINIMUM SWR
alwavs been my feeling that membership in the lLeague
is much more than a mere subscription to QST and | New! Hn:t?‘n::::r Antenna s?-"iem
encourage all a_nmte:_:rs LO buhs-::_rlih? tt]n tnutu}*ej_?hxfn un:_: §A2 v-matcher.
BIMRLERE. IDAGAZING, DUL L0 COLANGEE WML BICIX sEAEUS Matches 6&2 meter 50-75 ohm
affiliation is their demoeratie voice in the internal affairs xmtr output to balanced or
of amateur radio. Your deseription and explanation of sihnnla wire feed line 150-600
- 1 3 . . Ty 3 = onms.
ARRL should do :'fnlch to put lnt‘n propel {u_{+us the pur‘ Built.in VHF-type SWR
pose of the League and to encourage all active amateurs bridge for 1:1 match. For
to support it. powers of 3 luhﬁﬂﬂdw. ﬁm;:plete
: . s - ; . : LT andswitching.
Do you anticipate any further aims of the Institute Qitvar pinted

of Amateur Radio than that of the proposed ham flight tank coils for
to Europe? If so, I would be most intevested in hearing max. Q. At A‘f:?:::::!'erfgfﬂggr?::!

* . L Te et e o =R har-
about them with a Lt’HIblflEE:tr;ﬂ“I nfsfl}:{;:e;rz;ra!?rshuh ::::Eu:%ﬂﬁunti;n VHFers

for TVI reduc- . ; .
Director, Rocky Mtn. Division tion. The Following Alse Available:
|—TU-6 Tuner (as above for 6M only) less SWR

Bridge $15.75
2—TU-2 Tuner (as above for 2M only) less SWR
Bridge $15.75 _
3—MM-V VHF SWR Bridge......... only $29.75
4—BPF-2 2M Cavity Bandpass TVI filter

The Institute woill, if onr mail 15 any indication, be in-
volved with the fostering of technical smprovements and

dissemination of information on special amatenur wnterests f filt $14.75
wich as TV.. RTTY. beacous. rebeaters. scatter tests. moon- (superior to all other types of Tilter). 14.75
swch as TV, RTTY, beacons, repeaters, scatter tes ¢ Avtronies, Inc.

bounce, etc. NORTRONICS Dlv. 3920 Garfield Ave.

: VHF
~=RRIFIC! COLINEAR ARRAYS

LOOK TO CUSHCRAFT for SUPREME PERFORMANCE

® LIGHT WEIGHT ® LARGE CAPTURE AREA
® HIGH FORWARD GAIN ® MECHANICALLY BALANCED
® HIGH FRONT TO BACK RATIO

32 & 64 ELEMENT STACKING KITS ARE AVAILABLE

430 Mc.—$9.25; 220 Mc.—$12.95; 144 Mc.—$16.00 (16 ELEMENTS)
WRITE FOR CATALOG

u s h 621 Hayward Streel A FULL LINE OF
® AMATEUR COMMUNICATION
Manchester. N. M. r a f t '

ANTENNAS

—
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HARMONIC/TVI
PROBLEMS??

GAVIN HAS THE SOLUTION FOR YOU
IN THIS NEW SERIES OF FILTERS
WITH EXCEPTIONALLY LOW

INSERTION LOSSES

6 METERS—TUNEABLE LOW-PASS

MAVERICK

The only low-pass filter designed expressly for
6 meters. With 9 individually shielded sections

"and 5 stages tunable forming a composite filter

of unequaled performance. Providing the sharp-
est cutoff with the lowest insertion losses. Less
than 1 DB loss. Handles 400 watts Pl. 35 DB

rejection. Size 5” by 2” by 3

AMATEUR NET $16.95

MAVERICK Il WITH POWER MONITOR

Sarhe as above but with 6 meter power indicator

calibrated in watts output. Supplied with 6 foot

cgble which plugs into receptical on filter

Indicator Size 4” by 4” by 484",

Slant Face, Reads 0-50. 0-400 watts.
AMATEUR NET $34.95

2 METERS — BAND-PASS

MODEL BP-144

A narrow band-pass filter with 6 mc pass band
and 146 mc center frequency. Less than 1 DB
insertion loss. At least 35 DB attenuation of

harmonics out of pass band. Handles up to 185
watts PI.

Size 4” by 214" by 214"
v AMATEUR NET $11.85

80 THRU 10 METERS—SECOND HARMONIC
FILTER

MODEL F810

Five separate filters housed in one package and
selected by a front panel switch. Each filter is
tuned for maximum attenuation of the second
harmonic for that particular band. Second Har-
monic Attenuation—35 DB, Handles up to 1 kw.

Size 5” by 6” by 4",
AMATEUR NET $24.75

MODEL LPF 80-40-20-15 or 10

The above filters are available in single band
packaging for each band. Specifications are the
same as F810.

Size 5” by 2” by 3” AMATEUR NET $7.65

Write for complete brochures.

See your local dealer or order direct from . . .
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Qm .944-%%14, Inc.
Depot Square & Division St.
Somerville, New Jersey

Build Your
Own

Mobile
Mike

Jim Kyle K5JKX

lN the early days of transistors, one of the

favorite construction projects for ham use
was a transistorized microphone for mobile
use,

The superb semiconductor is more than 10
years old now, and most of the homebrew-mike
projects have long since gone by the boards,
but here’s one far simpler than any which ap-
peared in print in earlier years—which ecan
still find a place in most any mobile station.

The circuit is an adaptation of a custom
mobile mike built by Two-Way Radio Com-
munication Co., of Oklahoma City, for its
customers, which in turn was an adaptation
of the Shure transistor dyvnamiec mike and the
Motorola model of the Shure.

Its main feature is complete elimination of
any de power supply for the transistor. This
mike is a plug-in replacement for any carbon
microphone; the transistor is powered from
the same source originally used to power the
carbon button.

If you want to be as fancy as the commercial
version, scrounge up an old Shure-type carbon

-0

-k

TO
CARBON
MIKE
INPUT

—0
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mike case and buy a Shure VR dynamic mike
cartridge for approximately $15. On the other
hand, if you're out to save some pennies here
and there, use a tiny 2%-inch transistor-radio
speaker and contrive a housing from brass, alu-
minum, or tin-can scraps.

In either event, you can put the circuit to-
gether most easily on either a printed-circuit
board or a cardboard chassis. In addition to
the transistor, all you need is the speaker or
VR unit and three '.2-watt resistors.

In operation, current through the 27K re-
sister produces a voltage drop. This voltage
powers the single-stage common-emitter am-
plifier. Bias for the base is fed through the
speaker coil. Ac generated by sound striking
the cone is superimposed on the de¢ bias, and
the transistor amplifies this up to approxi-
mately 1% volts RMS output for average
speech.

Virtually any common PNP transistor will
work in the circuit as shown; the 2N107 is
ideal and was used often in the commercial
version. By simply switching polarity of the
power leads, an NPN unit can be substituted.

Note that neither side of the circuit is
grounded; this enables the mike to be con-
nected to its plug in such a manner that power
polarity is correct without introducing signal-
ground problems. Occasionally, shunting the
27K resistor with a 10 mfd capacitor may boost
output; however, it’s not usually necessary.

The Quaker

Flectronics

Crystal Etching
and Grinding Kit

THERE ARE MANY surplus crystals
around that fall just outside the ham bands,
probably because the hams have already
bought up the ones inside the bands. These
crystals, almost useless to hams, are available
for a ridiculously low price because of the
lack of demand. Some hams have tried grind-
ing these crystals to raise the Irequency
slightly, but the grinding method makes it
difficult to make small changes. Small changes
should be made by the more controllable
method of etching, since with this process it
is possible, with some practice, to get a fre-
quency within a few cycles. A new kit, manu-
factured by Quaker Electronics, Mountain Top,
Pa., and selling for only $3.50, makes the
process of changing crystal frequencies so easy
that you really can’t afford not to own one.
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- If I owned a'Pozy.dmm would
- I have to buy a VFO?

Hﬂ' It's Imllt -in

A miomphone p:
| NO! It's furnished

b A mntmg bracket?
" NO! It's furnished

Aﬂ. A_C/DC power wpply.
~ NO! It's built-in
o = n! . Lo
S ol 2o T P
SR g T P i
bt T e TEEi P e 1

POLY-COMM"®

ror £33 or S

What’s the inside stovy?
Maximum Performance!

FEATURING +« Dual NuVistor Pre
amp/RF for .1 uv for 6 db. S 4+ N/N + Noise
figure better than 4 db - Mini-load VFO for ultre
srable transmit ang receive « Noise hm:ling tha'
will amaze you = RF output at least 10W on G,
6W on 2 « llluminated ‘'S’ meter that doubles for
tune-up » Heavy gauge perforated steel case e
Handcrafted teflon wiring throughout.

What’s the cost?
POLY-COMM “2” $339.50 complete

PoLY-COMM “6" $319.50 complete
and there's NO EXTRA CHARGE FOR CD UNITS!

Sounds like a good value, tell me more!

Gladly, just send in the coupon.

Please send complete data on:
(] Poly-comm “6" [ Pely-comm *“'2"

NAME
ADDRESS

CITY
Intended use

POLYTRONICS ;.

388 Getty Avenue
CLIFTON, NEW JERSEY

rd
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AOHYETAL FILTER pea CRYBTALR

| . e SR e W . e e g . Wy

! TECHNICAL DATA \ A/
| Impedance: 640 Ohms in and NSNS |
| out (unbalanced to ground) 4 504 .
. Unwanted Side Band Rejection: .
Greater than 55db 1 a0db ﬂ
Passband Ripple: - .5db i
| Shape factor: 6 to 20db Ls0m
| 1.15to 1 |
. Shape factor: 6 to 50db 1 2048 ,_
; 144 to 1 |
!  Package Size: 2%,” x 1'%,” x 1" : e
l Price: $42.95 Each = B ;
| i i [
| 1 8994 8999 90 9001 2002 I
- ! MEGACYCLES :
1
TECHNICAL DATA H
e Impedance: 560 Ohms in H
, and out H
| " g Unwanted Side Band Rejec- ik
| tion: Greater than 40db
| R Passband Ripple: -+ .5db
’*r Shape factor: 6 to 20db
| T 121 to 1 I
] Shape factor: 6 to 50db I
T o® 1.56to 1
| el A1 Package Size: 1%”“ x1%”x1” |
8997 5998 8309 95 SO0 9002 9003 - Price: $32.95 Each
j' MEGACYCLES
Both the Golden Guardian and the Sil- tals either upper or lower side band
ver Sentinel contain a precision McCoy operation may be selected. Balanced 1
! filter and two of the famous M-1 McCoy modulator circuit will be supplied upon :
A Oscillator crystals. By switching crys- request. Pl

| ELECTRONICS CO.
Dept. 73-11

MT. HOLLY SPRINGS, PA.
Phone: HUnter 6-3411

22 73 MAGAZINE




The kit contains a package of Ammonium
Bifluoride, used for etching the crystals, a
package ef grinding compound, six assorted
crystal blanks, twelve assorted crystals in hold-
ers which can be modified for use on the ham
bands or for practice, and the necessary tools.

With this kit it is possible to raise the fre-

quency of a crystal from a few L;}:L‘I{’H to some- | ¢ g 5 Meter i = N
what more than a megacycle. The crystal is | Model No. A 62 = -

ground until the area of the desired frequency | stacking Kit AS-62 $2.19 Sl et

is reached, and then etched to the exact fre-
quency. Under some conditions this kit can
even restore activity to somewhat inactive
crystals,

The instructions are clear and well written,
and good results can be obtained by anyone
the first time. The instruction sheet has many
hints in insure good results, as well as a di-
agram for a calibration oscillator.

The Ammonium Bifluoride can also be used
to etch glass, numbers on tubes, etc. To do
this, coat the glass object with paraflin and
scratch the wax off where the etching is de-
sired.

Results from this kit have been good. Sev-
eral crystals were moved to within a few cycles
of a frequency for VHF net operation and
more moved from one part of the band to
another.

This kit is quite a bargain at $3.50 and can
be ordered from Quaker Electronics, Mountain
Top, Pa. . . . WA2INM

Push - Pull

Few hams are blessed with a well stocked
junk-box or a surplus of cash. The idea pre-
sented here is intended to help you make use
of what is in your junk-box.

The diagram hereabouts shows how a driver
transformer with a single un-tapped secondary
may be used to drive tubes in push-pull. Since
the voltage across resistors R1 and R2 is equal
to the voltage across the secondary of the
transformer, the midpoint of the transformer
can be grounded effectively by making RI1
equal to R2 and grounding their junction. The
effect 1s the same as with a center-tapped sec-
ondary winding, providing equal voltage to
each grid. . .. W4JKL

RI

1]
I

R2
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The Only Single Feed Line
6 and 2 METER

COMBINATION YAGI ANTENNA

another first from F’~co®

ON &6 METERS

Full 4 Elements

1 — Folded Dipole
| — Reflector

2 — Directors

ON 2 METERS

18 Elements
| — Folded Dipole Plus
Special Phasing Stub
| — 3 Element Colinear Reflector
4 — 3 Element Colinear Directors

See your FINCO Distributor
or write for Catalog 20-226

THE FINNEY COMPANY

Dept. 20 Bedford, Ohio

how WONDERODS
beat

“highway waggle

You've seen it on the
car ahead . . maybe you
even own a whip that lashes
out like @ run-away gquillo-
tine as your car reaches road
speed. "Highway waggle"
produces multiple vibrations,
increases road noise — spoils
reception.

A WONDEROD whip —
Style 10 series — licks this
problem with its Shakespeare
construction. Inch for inch,
fiberglass absorbs more
energy — the factor that
sets metal whips swaying.

STYLE 10
SERIES

—Besides, there's fewer
inches in o WONDEROD than
in metal antennas of
comparable resonant length.

COLUMBIA PRODUCTS COMPANY
SHAKESPEARE CO. SUBSIDIARY, COLUMBIA, §S. C.




/3 tests the

Gonset Communicator 1V-220

GONSET UTILIZED A LOT of en-
gineering skill in producing six and two meter
transceivers that were identical in appearance
and performance. Now they have come out
with a 220 mc¢ Communicator that conforms
to this pre-set pattern. In common with other
Communicator models, the 1V-220 is a trans-
ceiver in the functional sense only. It utilizes
a separate transmitter and receiver with the
only common portion being an audio section.
Just like the six and two meter versions, the
[V-220 has a directly calibrated and illumi-
nated slide-rule receiver dial, geared by a dual
ratio planetary drive for fast or slow tuning.
The illuminated meter can be made to read
signal strength, a frequency spot, or relative
power output. The new model 3357 vio shown
in the photograph may be plugged into one of
the six crystal sockets on the rear apron. The
vfo dial is directly calibrated for the output
frequencies of any of the Communicators, and
even has a provision for FM!

Unfortunately the Gonset Company no
longer gives out microphones as standard
equipment, and this change has been carried
over to the later two meter models. The IV-220
uses a standard three contact PJ-068 jack for
the mike connector.

On older Communicators it was necessary to
switch meter function between receive and
transmit, and be restricted to push-to-talk oper-
ation. Not so on the IV-220! Transmitting on
manual will automatically change meter func-
tion from S readings to power output. A spot-
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Charles Spitz W4API
Associate Editor

ting switch in the metering circuit shows not
only your transmitting frequency, but the rela-
tive merit of your crystal by meter readings.

Receiver Section

There are many ways of arriving at 220 mc
from some lower frequency, and the way that
Gonset does it is interesting. The receiver por-
tion of the system uses one of the new 6FY5
frame grid tubes as an rf amplifier, which is
responsible for the low-noise front end. A 6'6
oscillator with an overtone crystal operating at
65.667 mc multiplies to 197 mec for injection
into another 6¥Y5 which acts as the hirst mixer.
The crystal controlled conversion thus achieved
provides for excellent frequency stability. The
second oscillator, a 7059 triode section, is tun-
able over the frequency range of 25.3 to 30.3
mc, and combines with the first if frequency
of 23 to 28 me. A 62V6 is used as a second
mixer, and produces a fixed frequency output
of 2.3 mec. The pentode half of the 7059 second
oscillator is used as another oscillator when
crystal controlled fixed frequency operation is
desired. These crystals may be selected from
6.9 to 8.566 mc so that they can be tripled to
20.7 or 25.7 mc for injection into the second
mixer.

The 2.3 mc second if signal is coupled
through a double-tuned bandpass transformer
to the third mixer (a 6BE6) where it is
heterodyned against a 2755 ke oscillator in
order to produce the desired 455 ke third con-
version frequency. Two stages of if amplifica-
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tion are employed at 455 ke. Six tuned circuits
in these stages are responsible for the outstand-
ing selectivity. A vacuum diode (one-third of
a 6AV6) is used as a detector, while the other
portions are used as a rectifier to furnish de-
laved AVC to the rf amplifier. One-half of a
BAL5 is used as a conventional noise limiter,
and the other half is used for squelch oper-
ation.

The triode section of the 6AV6 is used as
the first audio amplifier. This audio is fed into
the triode section of a 7059 in the modulator,
and then into one of the 6BQ5 modulators that
functions as the audio output amplifier as well.
An audio jack is available on the rear apron
and may be used for either headphones or ex-
ternal speaker.

Transmitter Section

The transmitter uses the plentiful and low
priced 8 mc crystals or a vfo for the frequency
source. The crystals connect to the input of a
broad-banded 12BY7 that triples to 24 mec. A
second 12BY7 triples between 73.332 and 75
me, and is followed by a 6939 that triples to
the 220 mc operating frequency. This signal
then gets amplified by a pair of 6360’s in push-
pull. The Gonset people certainly had sim-
plicity of operation in mind, because the only
transmitting controls are plate loading and
plate tuning.

The modulator uses the pentode section of a
7059 as a speech amplifier and the triode sec-
tion as a phase inverter. The 7059 is followed
by a pair of 6BQ5’s operating in push-pull.
This modulator is enough to provide 10 full
watts of class AB, audio for real high level

plate moduylation.
The antenna changeover relay is built right

in here, so it'll save you the expense of buying
one.

Power Supply and Control System

Just as in the six and two meter models, the
universal power supply uses two 2N1554
transistors for 12 vdc operation. Regular 117
vac can be used by merely changing the line
cords in back of the set. The secondary wind-
ing of a two way power transformer feeds a
power silicon diode bridge rectifier with a
regular capacitor input filter. The push-to-talk
relay changes the antenna connections between
transmit and receive, as well as B plus from the
modulator to the receiver, and ground from
transmitter keying to speaker.

Observations

Even though the IV-200 was given its test
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PREVERTER
a0 & 144

THE BEST PREAMPLIFIERS AVAILABLE
AT ANY PRICE — TRANSISTORIZED —
12 volt. NO NEED FOR EXPENSIVE HIGH
VOLTAGE SUPPLIES — LOW NOISE
FIGURE— |

6 or 12 Meter model. . .$14.95 post paid.

Send for free flist of
more than 80 printed
cireuit kits,

KTy

HiALE FElTRAE
i Wil W GEA.

g Let’s “
Use YOUR Parts & PAPPY'S wiring=
2IRVING ELECTRONICS co

o POST OFFICE BOX 9222 SAN ANTONIO 4, TEXAS

ry

T g

THE GONSET G-76
IS EQUALLY ADAPTABLE TO
MOBILE USE
FIXED S

L=
T

e e

The G-76 operates on 6, 10, 15, 20, 40 and 80
meters. It is easily installed in vehicle, office
or home. As a fixed station with AC power
supply and speaker it is completely compat-
ible with the 3357 VFO to provide amateurs
with 6 meter band coverage.

For addit:_iunal information contact your
Gonset Distributor or write Dept. 73-11

Y GONSET

DIVISION OF YOUNG SPRING & WIRE CORPORATION
801 SOUTH MAIN STREET, BURBANK, CALIFORNIA
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runs with a poorly oriented 12 element Yagi,
good signals were sent as far as 50 miles. My
thanks go to the many hams who unwittingly
took part in the tests with their unsolicited
observations and constructive criticisms, not
realizing the help they were giving.

Many good 5 x 9 contacts were held with
Ernie, W3U]JG in Maryland, and with other
hams through Virginia and the District of
Columbia. To give an idea of band possibili-
ties, W3U]JG has been working twice a week
schedules with W3ARW 120 miles away in
Scranton. This has been going on for years . . .
and they've never had any QRM.

Scope patterns were clean as on the six and
two meter versions. A better than average con-
verter was placed ahead of a 75A4 receiver,
and pitted against the IV-220. Every station
that was heard on the 75A4 was heard on the
IV-220. Frequency readings were within the
parallax of the dial configuration; for practical
purposes it was as accurate as anyone could
desire.

I suppose that if modifications were to be
made, a bfo would be one of the first things on
the list. It sure would help in locating weak
stations and working CW. Many veterans of
the band may applaud the fact that there is no
gain control, but a screw driver adjust posi-
tioned to discourage the over-modulators
would have been an aid to my weak voice,
provided more gain were available.

All on-the-air reports were very good with-
out having to solicit them. All controls func-
tion uncritically in a manner one would expect
from low frequency professional equipment.
Shorting the antenna terminals on receive did
not disclose any self-generated birdies.

It cannot be emphasized too much that
there is a lack of activity on the band. The
band must see more operation if we are to
keep it and we all can help by devoting some
time to these higher frequencies of ours. I am
sure the availability of the Communicator
1V-220 will do much towards that end on 220
me. Amateurs who have not ventured on the
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band will find much pleasure, companionship
and the thrill of joining the pioneers in this
portion of the spectrum. . . . W4API

Specifications

Fregquency Range

: 219.7 me to 225.3 me
Frequency Control .

Front panel selection of 6 erys-

tals, 8 me and/or external
VFO

20 Watts, DC Plate.

12.6 VDC; Receive 7.2 amps,
transmit, 10.3 amps.

117T VAC:; Receive 87.5 watts,
transmit 110 watts.

High Level, 10 watts, ampli-
tude. 1009, with high level
clipping.

Final Power Input :
Power Supply ~

Modulation

RF spurious and
harmonic attenuation :
Tuning Indicator .

Down 50 db

Panel mounted meter for rela-
tive RF output or receive S
meter.

1.0 uv for 10db 8/ N/N ratio.

Rear apron switeh for one
fixed eryvstal frequency or
manual.

Receiver Sensitivity
Receiver Tuning -

Triple Conversion : 1st Conversion crystal, 2ni
manual tuning, 3rd six tuned
" circuits.
Spurious Rejection Main image down 48db.
Noise and Hum Down 40db

Squelch Sensitivity
Audio Output
Dimensions & Weight

0.1 uv to 50 uv

2 watts nominal

5” high, 1214"
deep. 21.8 1bs

2-way 117 VAC/12 VDC built-
in, solid state.

wide, by 11"

Power Supply

Microphone : High impedance push to talk
Price : Model 3351 Transmitter-
Receiver $394.50
: Model 8365 Universal Mount-
ing Kit 3.95
t Model 3152 Telescoping
Antenna 3.95
+ Model 3363 Carrying Bag 12.00
: Model 3250 Ceramic
Microphone 9.95
Model 3357 VFO 69.50
Manufacturer + Gonset Divison,
Young Spring & Wire Corp.,

801 South Main St.,
Burbank, California.

In Detense of

the Operator

Doualas G. Hedin K¢OFB/2

219 Blanchard Blvd.
Syracuse 9, New York

“The amateur that does not build his own
equipment does not deserve to have a license!”
These sentiments echo mockingly through the
hallowed halls of the best (and worst) radio
amateur circles. Unfortunately, though they
are uttered with deepest conviction, they are
based more on misguided sentiment than on
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considered judgement. A thoughtful glance at
the past, as well as the present, will bear this
out. '

In the beginning, there was static, bits of
galena, slop jars, and pencil-lead resistors. The
only way to get an amateur rig on the air was
to build it yourself, and more than likely you
made most of the components too. Contradie-
tory ideas were a dime a dozen.

For a while, as the pulse of technology quick-
ened with new-found adventure, amateurs kept
pace with it, building their own equipment and
contributing as much to the fledgling science
as they benefited from it. But as new rungs
were added to the ladder of knowledge, the
amateur soon found that he had neither the
time to spend studying nor the money to spend
on components in order to keep up with the
Jack-and-the-beanstalk growth of electronies.
At the same time, many of the amateurs at
first drawn to amateur radio by the thrill of
building equipment with which to communi-
cate discovered even deeper satisfaction in the
communications themselves. True, they came
to build, but they stayed to talk!

As more amateurs shouldered their way onto
the bands, equipment that was more depend-
able, stable, selective, and easy to operate was
demanded. Also, the amateurs found that they
had to consider the demands of their jobs, the
needs of their families, and the limits of their
pocketbooks. Against these they had to equate
the love of their hobby. If they could not
both build and operate, which should they do?

Such a choice undoubtedly is difficult. Those
of us who once had the time to build remem-
ber with nostalgia absent-mindedly munching
on a piece of insulation; watching the surface
of a newly-soldered joint slowly shrink and
change from shiny silver to mossey grey as the
metal cooled; snipping off the excess wire from
a new component; blowing the old solder off
an ‘“old faithful” that had been used again
and again; drilling a jillion little holes in a
cirele or square because we didn’t have a socket
punch; or flipping the switch when it was
finally finished, keeping one eye on the fila-
ments and the other on the rectifier plates
(hoping that the former would glow cherry
red and that the latter would not).

On the other hand, there is the promise of
that first hissing rush of electrons when the
receiver is turned on; the cacophony of little
sounds as the rig warms up; the beam, sweep-
ing the horizon like a great electronic spyglass;
the thrill of a new contaect in another state or
country; the warm voice of an old friend, per-
haps never seen but as real and close as a
brother: the walls and ceiling a patchwork
quilt of 3 x 5-inch memories; and the pile of
old logs stained with sweat and other liquids,
and growing dumpy with age.

Yes, the choice is hard. But it must be re-
membered that the choice is ours to make, and
we make it only because we must, not because
we want to! ... KoOFB/2
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ELIMINATE HETERODYNES

and other Unwanted Signals with

WATERS
@-MULTIPLIER/NOTCH FILTER

The WATERS Q@-MULTIPLIER/NOTCH FILTER
will permit you to tune out annoying hetero-
dynes. It gives a null of at least 40 db tunable
across the entire IF passband.

The WATERS O-MULTIPLIER/NOTCH FILTER |

combines an isolating amplifier and a tunable

LC Bridged-T network with a © Multiplier.

Designed specifically to fit the Collins 755-1 or
Collins KWM-2, the unit comes assembled ready
for installation. Escutcheon plates and knobs are

matched to equipment so there is no discern-
able change in appearance of equipment.

Attenuation (in db)

Attenuation (in db)

Frequency

Response of IF Passhand
for Various Positions of
Q-Multiple / Notch Filter

3 Models Available:

337-81 for Collins 7/5S-1 __ o $33.95
337-M2 for Collins KWM-2 _ ___ - $33.95
340 PT for Collins KWM-2 with external VFO__ $44.95

OTHER WATERS PRODUCTS:
Universal Hybrid Coupler

(See Sept. '62 Adv. in73) ______________ $49.50
Coaxial Transfer Switch

(See Aug. '62 Ady. in 73) _______ St $11.45
Coaxial Selector Switch

(See Aug. '62 Adv. in 73) oo $12.95
Antenna System Transfer Switch

(See Aug. '62 Adv. in 73) —_____________. $11.45

Available at leading distributors

Some territories available for representation

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS
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“HAM SHACK" OR
“ON THE AIR" SIGNS

Controllable, illuminated,
“ON THE AIR" sign shows
that you are XMTG. Can
hook right into coil of
antenna change-over relay,
Matching “HAM STATION"
sign dresses up your shack. Heavy gauge steel, 10%2" long,
315" high, 3” deep; operates on 110 VAC. Specify choice of

sign. $6.95 ea.

and hard to

able head harness.

for hams
by hams. ..

Trade-ins 3 for $3.49.

welcomed.

SEND FOR
FREE CATALOG

.y 4:401""4 ﬁz ECTRONICS, INC

o
F

65 Cortlandt St., N.Y. 7, N.Y. » 525 Jeriche Tpke,

- SUPEREX HAM HEADPHONES

Full comfort even after many en-
joyable hours of continuous use.
Superb comfort even for eyeglass
wearers. Crisp, distortionless repro-
duction and high sensitivity allows
you to single out that wegk signal
reach station.

ohms impedance, completely adjust-

$24.95

Shown approx.
actual size.

PRECISION BALL DRIVE DIAL

VERSATILE MINIATURE TRANSFORMER

Same as used in W2EWL SSB Rig—March, 1956
QST. Three sets of CT windings for a com-
bination of impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using
center-taps the impedances are guar-
tered). The ideal transformer for a

SSB transmitter. Other uses: inter-

siage,
ance choke, line to grid or
plate, etc. Size only 27 h. X
" w. x 34" d. New and
fully shielded.
Amateur net $1.39.

10 for $10.75

CLEGG 99'er 6 METER TRANSCEIVER

A true ham sta-
tion, ideal for
both fixed sta-
tion and mobile
operation. Dou-
ble conversion
superhet gives
you extreme se-
lectivity and free-
dom from images
and cross modu-
lation. 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 net price $159.95.
ZEUS and INTERCEPTOR also in stock.

SWAN MOBILE SSB TRANSCEIVER

3 tunable mod-
els available:
SW175 (3.8 to
4.0 mc); SW140
(7.2 to 7.3 mc);
and SW120 (14.2
to 14.35 mc).
See QST Aug.
'62, pp. 52-54
for detalls on
unit. 180 W.
PEP, crystal lat-
tice filter, 3kc bw on

600

Transmit/Receive, exceptional
mechanical electrical and thermal stability. Receiver
sensitivity less than 1 microvolt. Tuning controls
are common to Transmit/Receive. Transceiver with
mounting bracket. Specify model. 5275["]

SWI12A — 12 VDC mobile power supply. $9950

._ PRECISION PLANETARY-VERNIER
W for exceptionally fine tuning

, Superb craftsmanship by Jackson Bros. of England.

Ball bearing drive, Y4" dia. Shaft 1¥8” long, 6:1 ratio.

Vy FB for fine tuning. Easily adaptable to any shaft.

Comparable value $5.95. Amateur net $1.50 ea.
10 for $13.50

Another superb product of
Jackson Bros. of England. 4"
dia. dial with 6:1 ball drive
ratio. Fits standard ¥4" shaft,
For that velivet touch...

Amateur net $3.95

MAIL ORDERS
PROMPTLY PROCESSED.
SAME-DAY

SHIPMENT FROM STOCK.

transistor, high imped-

PLEASE INCLUDB:
| YOUR OivzR.
ANY EXTRA MIKETY | 3E RETURNELL.

ALL P2ICES F.0.B. N.Y.C.
Arrow's Export Dept. SkipsTa Al Farts Of The Woria.
ige Without Notice.

-

% 5

Prices Subj-et o La

Mineola, N.Y. « 225 Main St., Norwalk, Conn.

b-80088 203 — Victor 7-5884

%7 W b ol 1 2 ]
212 — Bighy 94730 916 — Pleneer b-Y




HEATHKIT HX-30 SIX METER SSB TRANSMITTER

03B SIX PACK

A NEW EXCITER & AMPLIFIER FOR 125 WATTS PEP ON SIX
— e

Lo ROE A R K MR R R

HEATHKIT HA-20 SIX METER LINEAR AMPLIFIER
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HEATHKIT HX-30
SIX METERSSB TRANSMITTER

1. Anti-backiash helical gear for smooth VFO tuning,
2. Adjustable final amp. coupling and loading. 3. Meter
control with push-butlon over-ride to check carrier null.
4. 6360 linal amplifier for 20 watt PEP RF input. 5. Reg-
ulated power supply. 6. Five tesl-point jacks lor easy
alignment using panel meter. 7. Low frequency hetero-
dyne VFO electronics on circuit board. 8. VFO frequency
determining components mounted on “heat-sink' plate
in enclosure. 9. Accessory sochket for control functions.
10. Built=in VOX & anti-trip circuitry. 11. Three audio
stages with speech lilter. 12. Phasing type SSB generator
heterodyned to output frequency. 13. Meter indicates
reélative power output. 14. Lighted slide-rule dial with 9”
per megacycle of bandspread. 15, Two crystal socketis
for net or MARS operation (provides frequency cover-
age down to 49.8 mc).

TAKES LESS THAN 30 HOURS TO ASSEMBLE:
3 extra-strength circuit boards and 3 precut, cabled
wiring harnesses simplify assembly and insure correct
parts placement. Compartmentalized construction and
thorough shielding assure stable, reliable performance,
Advanced design features provide 50 to 54 mc coverage
in four 1 mc segments (crystal for 50 to 51 mc supplied);
USB, LSB, CW, AM operation; 50 db carrier suppres-
sion; 40 db unwanted sideband suppressions; grid block
keying with filter; 50-75 ohm coax output and many more.
Overall dimensions only 16%" W x 104" H x 10" D,

Kit HX-30, 50 Ibs., no money down,
L P R R e T e T T $189.95

SSB Attention all six-meter fans! Here's another Heathkit first! A brand new SSB exciter and

Slx PAEK linear for six meter operation at sensational savings! Only $289.90 for the pair ... less than

the cost of most transverters. Together they form a complete, high performance 6-meter

as |[|w as SSB station designed for maximum efficiency and operating convenience. Check the
many features of these two units . . . you'll find them the perfect pair for your station .

$2.’ pB[’ mo enter your order today and go SSB on Six!

ﬂ;  ¥\\
jri-';iiﬁ;T-E:t:ﬁrﬁa;

[ 9

HEATHKIT HA-20
SIX METER LINEAR AMPLIFIER

1. Fan forced-air cooling of final amplifier. 2. Only 2.5
to 10 watts PEP driving power required. 3. 125 watls
PEP input. 4. Completely shielded RF circuitry. 5. Reg-
ulated screen voltage. 6. Scolid-state rectiliers for cool,
eéllicient operation. 7. Metered grid current, plale cur-
rent, plate voltage & relative poweroutpul. 8. Linkcoupled
RF output, 50-75 ohm coaxial. 9. 50 ohm tuned grid in-
pul to accommodate various levels ol driving power.
10. Neutralized push-pull 6146 linal ampliliers.

FREE 1963
HEATHKIT
CATALOG
New edition —

more than 100
new kits since
last issue—
over 250 kits in
all.

NOVEMBER 1962

EASY ASSEMBLY: Clean, open circuit layout permits
conventional wiring with less than 10 hours actual con-
struction time. As in the HX-30, a heavy steel copper-
clad cabinet provides strength, beauty and superior
shielding, measures just 165" W x 104" H x 10" D,
Frequency coverage is 49.8 to 54 megacycles. All power
supplies are built in. A tremendous value at this low
Heathkit price!

Kit HA-20, 43 Ibs., no money down,

HE&THKIT‘ HEATH COMPANY
Benton Harbor 11, Michigan

by A agalaar

Please Send FREE 1963 Heathkit Catalog

Name

Address

City Zone State

o e e s e 5
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Or RTTY —

Teleprinter operation by amateurs usually
consists of the transmission of two frequencies,
one separated from the other by 850 cycles.
One frequency represents the mark signal and
the other the space signal. With frequency shift
keying (FSK) normal practice is to have the
lower of the two frequencies as the space signal
and the higher frequency the mark signal. The
problem in reception is, briefly stated, to use
specialized receiving equipment which, when
the frequency representing the mark signal is
received, provides current to the selector mag-
net of the machine and when the space signal
is received cuts off the flow of current to this
magnet. A filter (or a discriminator, which is
basically a specialized form of a filter) must be
used for separating this information. Our ob-
jective here will be to give some indication of
the considerations that go into the choice of
filter, and some help in getting a reasonably
adequate filter operating.

One of the simplest systems to get operating
is a system which uses only one of the two
signals. Briefly, if you have an FSK signal being
received by a receiver with either a 500 cycle
mechanical filter or a good crystal filter you can
tune the receiver so as to pass only one of the
two signals. If you then rectify and filter the
audio tone coming from the receiver you will
have a dc signal that switches on and off de-
pending on whether a mark or a space is being
transmitted. This can then be amplified (by
relays, tubes, transistors, or magamps) and
used to control the printer. It has the virtue of
simplicity, but unfortunately it also has the
accompanying defects. It is quite sensitive to
noise and to interference. It also discards half
of the information being transmitted, a luxury
we can seldom afford with the present level of
ham band occupancy. Quite obviously the
transmitting station could save power by
merely transmitting either the mark or space
only—this is sometimes done and is known as

and Filters

Frank VanBrunt W3TUZ

make and break keying (m.a.b.). Some coun-
tries do not permit amateur FSK operations and
the hams are forced to this less efficient system.

Another relatively simple type of filter that is
sometimes used is a cycle counter. This circuit,
which is used in simple frequency meters, gives
a dc voltage output which is proportional to the
frequnecy of the input signal. This voltage out-
put is fed to circuits which give a current on
condition for a voltage output below a certain
level and a current off condition for a voltage
above a certain level. This level is adjustable
and is normally set at an output voltage level
corresponding to an input frequency half way
between the mark and space output frequen-
cies. The circuitry is simple, consisting only of
resistors, capacitors, and tubes or transistors.
No complex adjustment procedures are in-
volved and it is quite tolerant of varying input
frequencies and receiver drift. The very toler-
ance and simplicity which are so appealing
are also the qualities which make it less than
adequate. It is very sensitive to noise and in-
terference, and while is does a good job when
conditions are good, it fails dismally when the
going gets rough. Somehow it seems the going
always gets rough for me!

By far the most widely used filter systems
are those which employ what is basically a dis-
criminator. The simplest forms are those oper-
ating at the intermediate frequency of the re-
ceiver and having a peak to peak separation
of about 1000 cycles. The circuits are substan-
tially the same as conventional FM receivers
and, unlike the two systems previously de-
scribed, have the noise cancellation character-
istics of FM discriminators. They can also toler-
ate a modest amount of drift and will work for
signals ranging from relatively short shifts
(short shift is the term usually applied to shifts
of less than the usual 850 cycles) up to those
with shifts of the order of 1000 cycles. This has
considerable merit for even the most casual of
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checks will indicate that while 850 cycles is
generally accepted as the standard by the ama-
teur fraternity, some of the gang only have a
very foggy notion of what constitutes 850
cycles.

Receiving short shifts is a distinct advantage
—you can copy some of the commercial stations
using 425 cycle shift, and you can experiment
with even smaller shifts. However, if your pri-
mary concern is with short shift signals, it would
be far better to have a discriminator with a
peak to peak separation of only 10% more than
the desired shift. With this circuit the output
voltage is proportional to the frequency shift
from the center frequency, thus with a 1000
cycle discriminator being used on a 170 cycle
shift signal, an interfering signal of equal
strength but 500 cycles away from the center
frequency will give far greater output voltage
than the desired signal.

This technique has another disadvantage
however—it won’t work conveniently on an
AFSK signal. You can, by careful tuning and
continuous watching make it play, but in the
process you lose the freedom from drift prob-
lem that make AFSK operation on VHF such
a pleasant change.

The most widely used system is the audio
discriminator type which uses one resonant cir-
cuit for the mark channel and another resonant
circuit for the space channel. With relatively
low Q resonant circuits this is substantially the
same as the af discriminator (See Fig. 1). How-
ever, it does have the added advantage of being
equally useful for both FSK and AFSK. With
higher Q inductors vou sacrifice the ability to
operate with short shifts but you improve the
interference rejection capabilities of the system,
and at the same time decrease the effective
bandwidth with a resulting increase in the sig-
nal to noise ratio. (See Fig. 1). The problem
for the amateur RTTY operator has been two-
fold, first obtaining inductances with reasonably
ligh Q, and secondly, actually tuning up the
unit once suitable inductors had been procured.

As for inductors, some of the earliest units
which were described used conventional chokes
or transformers with laminations removed or

FIG. |

Discriminator response curves:
a. Simple if type discriminator
b. Single toroid in each section
c. Double toroid in each section
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GOOD MOBILES GO

MOBILE ANTENNA
10-15-20-40-75- METERS

MO-2 MAST 1

3 MD-I_MAST i'. |

RM-75
- K RM-40
RM-20
T gMAaS

——
RM-10

Buy only the mast and
resonators for the bands
vou operate. NO NEED
FOR MATCHING DE-
VICES, NO FEED LINE
LENGTH PROBLEMS.
Use any length of 52 ohm
cable. New, efficient con-
cept of center loading.
Each resonator has a coil
specially designed for
maximum radiation for a
particular band. Center
frequency tuning is by an Mast and resonator
adjustable stainless rod in in moblling position
the resonator. The fold-
over aluminum mast per-
mits instant interchange
of resonators. Mast folds
over for garage storage.
Mast has 3/8-24 base stud
to fit standard mobile
mounts, but will perform
better with New - Tronic
nu:runts{i Power re:;igf; iszgg
watts de input M. -

watts PEP input for SSB. — as oot Mevag o

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

MODEL DESCRIPTION | TOT. HGT. of ASSY. NET
MO- 1 | 54" mast folds at |

15" fr. base Rear deck or fender $ 7.95
MO- 2 24" mast folds at

27" fr. base . Bumper 7.95
RM-10 10 meter resonator | 80" max. - 75" min. 5.95
RM-15 15 meter resonator | 81" max. - 76" min. 6.95
RM-20 20 meter resonator | 83" max. - 78" min. 7.95
RM-40 40 meter resonator | 92" max. - 87" min. 9.95
RM-75 | 75 meter resonator | 97" max. - 91" min. 11.95

"ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY
MODEL BM-1 BUMPER MOUNT

Flat alloy steel strap fits any
shape bumper, large or small. *"J"
bolts require only 14" clearance
between top of bumper and car
body. Heavilv chrome plated 115"
die cast Zamak ball has 33"-24
thread. Adjustable for true ver-
tical position. Gray Cycolac base.
Heavily cadmium plated.... $6.95

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

NEW-TRONICS CORP.

3455 Vega Avenue Cleveland 13, Ohio
R e T L R e e T S L T T
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otherwise modified. These were very low Q
units and while some of them used multiple
resonant circuits to improve the performance
they were still relatively poor filters, A number
of subsequent units used slug tuned inductors
which were designed for television sets. While
the Q of these inductances was reasonably good
at higher frequencies, their Q and thus their
resulting performance at 2125 and 2975 cycles
was poor. The best Q and the best performance
are to be had from molybdenum permalloy
toroids. There are a number of possible sources
for these toroids. If you are more affluent than
the average ham you can go out and buy them
with precisely the inductance you desire for a
price between $5 and $10 each. A second alter-
native is to buy the cores for about $1 each and
wind them yourself. It is not particularly difh-
cult and you can get precisely the values vou
want. A third alternative is to find some surplus
filters which have usable toroids in them and
disassemble the filters. This technique provided
about 300 excellent toroids for the local gang at
a cost of less than 25¢ a doughnut. This I might
add was the result of a trip down radio row
buying a sample of every likely looking filter,
then taking them home and unpotting them to
find what was inside. The last and most com-
mon source of these toroids is the 88 mhy load-
ing coils that are used by telephone companies
in large quantities, These are widely advertised
and in small quantities cost on the order of $1
each. If you are alert and find a junkyard with
large sealed cans of these the costs can be cut
significantly—you will end up doing a con-
siderable amount of labor and have an awful
lot of toroids on hand.

So much for supply problems, back to per-
formance. The 88 mhy units used in a single
resonant circuit for each of the two frequen-
cies have a number of drawbacks. The response
is more sharply peaked than is desirable for
general use. Ideally this could be improved by
using larger inductances which would result in
a higher L/C ratio—inductances of 500 mhy
or so are better in single tuned circuits. Another
drawback is the fact that using the same value
of inductance in each resonant circuit results
in a L./C that is significantly different in the
two circuits (by a factor of about 2/1). An
added source of variation is the change in Q
of the inductors as a function of frequency.

Ideally one not only wants the peak output
of each of the two response curves to be equal
in value (and this condition is readily achieved
by adjusting the inputs of the two circuits),
but you also want the area under the two curves
to be equal. The latter requirement will result
in optimum noise cancellation in the output of
the discriminator. This assumes, of course, that

34

by noise you are referring to an input which is
stochastically distributed within the relevant
frequency limits.

The next step toward this ideal and toward
improved performance is to use a more complex
filter. The most common is a simple filter using
two toroids in each channel with capacitive
coupling between the two resonant circuits.
This is just two resonant circuits in which the
over coupling is adjusted to broaden the re-
sponse curves so that the bandpass in both the
mark and space channels are the same. This
tvpe of filter has been widely used and was
discussed in detail some vears back by Bob
Breitbach (W¢NRM) in an article in RTTY
News. The basic filter with the appropriate
values is shown in Fig. 2. The values given are

'l( Cc
Li
: L2
LINK g G Cz2

1 L
FIG. 2
L1 & L= C1 & Ca C: I.il'lk
2125cps 88 mhy. 06 0059 9 turns
2975 cps 88 mhy. .03 0022 5 turns

for a bandwidth of 200 cycles. This bandwidth
is recommended for general operation, and
represents a compromise between a desire for
a better signal to noise ratio and better rejection
of interfering signals that results from a nar-
rower bandwidth—and the ease of tuning, toler-
ance of moderate drift, and ability to accept
inaccurate shifts that result from wider band-
widths. If you have a good stable receiver and
don’t mind retuning now and then you can use
a narrower bandpass.

The question often arises as to how narrow
a bandpass can be used, and considerable con-
troversy, information, and misinformation have
been published on the subject. This will in fact
depend on the signal to noise ratio, the printer
speed (baud rate), the characteristics of the
filter you use, the number of errors you are
willing to tolerate, and the signal processing
after the filter. For the average ham the only
two factors he can control in his terminal unit
are the filter characteristics and the signal
processing after the filter, There are commer-
cial equipments on the market which transmit
information at baud rates which are greater
than the bandwidth (in cycles) of the circuit,
and there are many equipments where this
ratio is almost 1:1, Thus it should be feasible
(since amateur operation is at 60 wpm or about
45 bauds) to use filters which are considerably
sharper than the 200 cycle figure suggested for
general use. The error rate a ham can tolerate

73 MAGAZINE



=

e ) = 'Mﬁﬁn KokK][ wE e

m.'j Iﬂf !

ﬁu
BARKER & WILLIAMSON
MODEL

6100

TRANSMITTER

SSB-CW - AM
With the

ALL NEW
CRYSTAL CONTROLLED

FREQUENCY
SYNTHESIZER

LPA-1
GROUNDED GRID 1 KW LINEAR AMPLIFIER

The B&W LPA-1 Grounded Grid Linear Amplifier
is the ideal companion high powered final for
Model 6100. The LPA-1 produces a signal of
extremely low distortion because of a unique
negative feed-back arrangement.

MODEL 6100 - A NEW STANDARD OF FREQUENCY STABILITY

Engineered and built for outstanding performance and lasting satisfaction. The
B&W 6100 is unsurpassed in stability, sideband suppression, signal quality, talk-power
and many other features.

It is the first SSB amateur transmitter employing a crystal frequency synthesizer.

Send for colorful, descriptive brochure.

BARKER & WILLIAMSON Inc.

Radio Communication Equipment Gince 1932
BRISTOL, PENNSYLVANIA e+ STillwell 8-5581
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Here |s the sensatlonal SWAN

\

T i s RiE
- Lidae. 7B Ean
r il i = - ! i "‘::-

\

L

Low Cost
High Efficiency, One Band Design
Proven Reliability; Highest Quality

Mobile, Portable, or Fixed Station

Swan Engineering Company

SINGLE SIDEBAND TRANSCEIVER

® The ultimate in TALK-POWER at

240 Watts PEP with 800 Yolt Supply

—
1

| I K 'E‘:
4

Models for 20, 40, and 75 Meters
Now in Production

$275

Net Price

Ask your dealer for additional
information

® ASK THE HAM WHO OWNS ONE

OCEANSIDE,
CALIFORNIA

(or for that matter be quite pleased with), is
far higher than would be considered acceptable
in normal commercial practice. Luckily lan-
guages have a relatively large order of redund-
ancy and an error in one letter of a word now
and then does not normally destroy the mean-
ing of a sentence.

When one starts considering sharp filters
another factor becomes important: these filters
do not merely have to discriminate between
two frequencies, theyv must respond (and the
faster the better), to pulses of the given fre-
quencies which at the fastest reversal rate are

i~

Blg

Filter response curves:
a. Maximally linear phase design

b. Butterworth [maximally flat amplitude)
c. Chebyshev
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22 milliseconds in length, If the risetime of the
filter is too long relative to the pulse length,
yvou will have poor performance regardless of
the fine shape of the steady state frequency
response curve. You can design three basic
types of filters, the most common being the
Butterworth or maximally flat amplitude re-
sponse type. These have a flat response across
the top and relatively steep skirts. A second
type is the Chebyshev®, which is becoming in-
creasingly popular. Briefly put, if you are will-
ing to tolerate some ripple across the pass band
of the filter, you can achieve better skirt selec-
tivity characteristics; and the more ripple you
can tolerate the steeper vou can make the
skirts. The third class of filters are those de-
signed for maximally linear phase variation
across the passband of the filter. This type does
not have as steep skirts as either of the other
types, and it does not have a flat amplitude
response across the passband—it is in fact
peaked in the center of the passband and falls
off gradually toward the edges of the passband.
[t does have a significant advantage, it has a
faster risetime than the other tvpes of filters
and hence is more appropriate for use with
pulse inputs. It is also less subject to ringing

"The spelling wvaries considerably,
vou transliterate the Russian,

depending on how
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which often becomes a significant problem
with sharp, steep sided filters. If you want to
try better filters than the simple two section
variety described earlier, by all means use
the maximally linear phase characteristic. De-
tailed design procedures would be much too
lengthy to go into at this time but an excellent
summary and the necessary tables can be found
in “Reference Data for Radio Engineers”
Fourth Edition, published by I.T.&T. The in-
formation is not in the third edition.

A number of articles on filters have asserted
that, since the objective was to recover from
the two tones information in the form of 22
millisecond pulses, and since in the fastest
possible case—successive mark space signals
(reversals) this was in fact a square wave of
about 23 cps.—and that vou had to recover the
third order products in order to reasonably re-
constitute this square wave which was being
transmitted. The argument then continued that
since this involved both sidebands on each side
of the center tone frequency, that the band-
width of the filter had to be at least twice the
third harmonic of 23 eps and that therefore the
minimum bandwidth that could be used was
of the order of 135 or 140 cycles. This argument
is only valid if you have no provision for pulse
reshaping following the discriminator.

Each audio tone may be considered as con-
sisting of a carrier on the particular center fre-
quency (2125 or 2975) which is modulated by
a square wave, At the fastest reversal rate you
have 22 millisecond pulses or a square wave
of approximately 23 cycles, this is approxi-
mately what you have when RYRYRY . . . 1s
being transmitted. The average modulation rate
is lower than this, but this represents the maxi-
mum requirement of the system. This square
wave produces the usual Fourrier series of side-
bands, thus vou have the 2125 cycle carrier,
the first order sidebands at 212523 cycles,
the third order sidebands at 2125+3x23 cycles,
and all the rest of the odd order sidebands.
The major portion of the energy is in the car-
rier and the first order sidebands, with de-
creasing amounts of energy in the higher order
sidebands.

We can separate the input to the filter into
three basic components: the tone carrier, noise
(by which we mean stochastically distributed
inputs), and interference (by which we mean
signals with a coherent frequency distribution
which may appear within the passband of the
filter). When we narrow the bandpass of the
filter we are affecting all three inputs: 1. We
are discarding higher order sidebands of the
desired signal; 2. We are decreasing the noise,

ADVANCED
COMMUNICATIONS

EVERYONE'S TALKING ABOUT by

A NEW DC POWER SUPPLY ... the

CONSERVATIVE RATINGS
AT 13 VOLTS DC INPUT

800 V 250 MA
275V 200 MA
0-20V NEG. BIAS

OTHER TRANSISTORIZED CONVERTERS

ADCOM 500-500 WATTS at 1250 V
PLUS 300 V & BIAS

ADCOM 1000 - 1T KW at 2250 V
PLUS 300 V & BIAS

ADCOM 250AC AVAILABLE
FOR OPERATION FROM
115V 50/60 CYCLE

SEE YOUR NEAREST DEALER

NOVEMBER 1962

-
—

only
ADCOM 250 $125.
DC-DC TRANSISTORIZED CONVERTER

THE IDEAL SUPPLY FOR YOUR
FAVORITE MOBILE

TSy

QUALITY ASSURANCE
at
LOW COST

LINEAR SYSTEMS. n c:/

605 UNIVERSITY AVENUE - LOS GATOS, CALIFORNIA

37




and 3. We are decreasing the probability of
receiving an interfering signal. The first men-
tioned effect is the price we pay for the advan-
tages of the last two. When we go from a filter
that passes the fifth order sidebands to one that
passes only the third order sidebands we find
we have decreased the noise to 60% of the
former value and the probability of interference
by the same amount, and since the loss in in-
formation in the fifth order sidebands is not
this large we increase the signal to noise ratio
and the efficiency of the system. Now if we
decrease the filter from a bandwidth that passes
the third order sidebands to that which passes
only the first order sidebands we have de-
creased the noise by a factor of three, the
probability of interference by the same amount,
and the information we have lost is substan-
tially less than this amount. Don't try to take
it any further or you start losing ground. Note
that the modulation rate is not normally the 23
cyvele square wave, it actually varies from near-
ly zero to this figure, and with quite a number
of ifs thrown in this represents the limit of a
function. This is not to imply that you can’t go
further—there is a theorem in information
theory that says you can transmit an infinite
amount of information in an infinitely small
bandwidth if you have an infinitely high signal
to noise ratio. The last is what you don’t have.
Even to go to the limit indicated of a 46 cps
bandpass which recovers only the first order
sidebands would require perfect stability, ex-
cellent filters, and the best in signal reprocess-
ing techniques.

Any terminal unit of reasonable design will,

e

OUTPUT AT DIFFERENT SETTINGS OF TRIGGER LEVEL:

INPUT

A
B
c
D

FIG. 3
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in fact, incorporate some facility for pulse re-
shaping—perhaps the most common and ele-
mentary device is a relay. With inputs above a
certain level this will be on and at inputs
below a certain level it will be off, and if you
feed low frequency sine wave input to it you
will get a square wave out of it. There is in
fact no requirement for a reasonably square
wave input, It has the obvious disadyantage
that the hysterisis or difference between pull
in and drop out levels is too great and that the
adjustments of the characteristics are usually
mechanical and extremely difficult. Because it
is a mechanical conversion device the speed at
which it reacts is limited. Further it tends to
stray from optimum adjustment over time and
has contacts which generate a species of noise
which is very difficult to eliminate.

The same object can be accomplished elec-
tronically, and it can be done in a fashion so
that the action can be readily adjusted and the
noise of mechanical contacts eliminated. Prob-
ably the simplest electronic means of recon-
stituting a square wave is to overdrive an am-
plifier that is fed by the degraded waveform.
This technique has been widely used and while
it gives relatively good square wave output it
lacks flexibility, and it is possible with certain
settings to get intermediate outputs which are
neither on nor off. A better technique—which
can be easily adjusted over a wide range and
gives only on and off outputs—is the Schmitt
trigger. These can be readily built with either
tubes or transistors (although with this circuit
the transistor version is simpler and easier to
work with).

Fig. 3 gives an excellent illustration of the
action of a Schmitt trigger when the trigger
level is varied over the operating range. Here
the positive direction corresponds to a mark
signal and the negative direction to a space.
Levels A, B, and D give misprints, while setting
C gives a practically perfect letter F. I confess
that when one draws illustrations one tends to
stack the cards—but its function in actual prac-
tice is equally impressive. Note here that re-
gardless of the input voltage wave shape that
the output from the trigger is a perfect square
wave. The filters do not have to deliver a rea-
sonably square output—they merely have to
separate the input signal into two channels and
deliver the resulting outputs to the discrimina-
tor., The Schmitt trigger then electronically
makes the decision as to whether a mark or a
space is being transmitted. This decision is
based on the relative amplitudes of the outputs
of the two channels. The bias level setting
compensates for continuous unwanted signals
in either channel, or in the case of AFSK for
variations in the levels of mark and space tones

73 MAGAZINE



this complete Aq qaln
ANTENNA SYSTEM

WITH 56 foot Spaulding Tower

worTH over $900.00

or one of 24 other valuable prizes

IN HY -GAIN's
SECOND ANNUAL

Skyhook
CONTEST

Contest open to any Licensed Amateur® on Planet
Earth. All entries must be postmarked no later than
23:30 GMT, 31 December, 1962.

NOTHING TO BUY ... Here's all you have to do —

Simply pick up an Official Skyhook I1 Entry Blank from your
favorite Hy-Gain distributor and, in twenty-five words or less,
complete the following statement: "If [ were the New Product
Manager of Hy-Gain, I'd ask my engineering department to
develop an antenna design that would (25 words or less).”
Send vour entry to Hy-Gain Antenna Products, NE Highway
6 and Stevens Creek, Lincoln, Nebraska. All entries will be
judged on the contribution the suggestion offered will make
toward universally improving reception or transmission and
will remain the property of Hy-Gain Antenna Products, Inc.

. 3.5-500 MC including RBX-1 Rotator and Directional Indi-
cator, DS-1 Discone with range of 50 thru 500 mc., TH-4
Tribander. 402-B 40 Meter Monobander, 2BDP Multiband
Doublet and 56° Spaulding lTower.
2nd PRIZE — DB-24 Duobander, 20-40 meters
3rd PRIZE — 18HT All Band Vertical
4th PRIZE — TH-4 Thunderbird Tribander
5th PRIZE — TH-3 Thunderbird Tribander

Sorry, we must exclude entries from Cities, States or Countries
where contests are prohibited by law.

BE A WlNNER' Pick up an Official Entry

Blank TODAY and submit your suggestion NOW to:

Tt Iﬁlqa B antenna products
ol S 8405 NE Highway 6
=i Lincoln, Nebraska

NOVEMBER 1962 39




b * oK
=0V =

- + 10V

NOTE :
I. DIODE : HOFFMAN HB-I
2 TRANSISTORS 2N2374 (HIGH BETA PNP)

FIG. 4

being transmitted. (This varies more widely
than you would suspect, having these within
25% is better than par for the course.)

Fig. 4 gives the circuit of a typical transistor
Schmitt trigger. The trigger level without the
bias potentiometer is about —.8 volts, but with
the variable bias this point may be varied over
a =10 volt range. Provision should be made in
the terminal unit to insure that the discrimina-
tor output voltage range does not exceed this
20 volt peak to peak range. In actual practice
there is a small amount of hysterisis in the cir-
cuit, the output flips to the on condition when
the input exceeds —.83 volts and turns off when
the input falls below —.80 volts. This differ-
ence of .03 volts is of no import when compared
with the 20 volt range of the input from the
discriminator, Compare this with the typical
relay which has a 2:1 range between pull in
and fall out.

It should be noted that even if no explicit
restoration technique is used in the terminal
unit, you will get it in the printer as a result
of the action of the armature of the selector
magnet of the machine. This is the poorest of
all techniques, adjustment will be critical, and
the range of the machine will be very narrow.
This function should be provided in the ter-
minal unit, should have minimum hysterisis,
and should have as wide a range of adjustment
as possible.

The next step, once you decide on the filter
you want, would logically be to tune up the
filter. But for those of you who don’t have
counters available it might be best to turn your
attention to some sort of frequency standard.
If tuning up the filter is going to be a one shot
affair the most reasonable procedure is to use
the standard audio tones broadcast by WWV or
one of the other standard frequency stations,
along with an oscilloscope to give you the
appropriate Lissajou patterns and after your
audio signal generator has warmed up com-
pletely calibrate it as accurately as possible in
the 2000-2250 and 2850-3100 cycle regions.
For those who desire greater precision than
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this or plan to do an appreciable amount of
work, either borrow from one of the local gang
or build a standard for the common RTTY
frequencies. There are two types of standards
in use, both of which do an admirable job.
The first and most common—although not the
easiest to build is the tuning fork standard.
This uses a tuning fork as a resonant element
and normally operates on a frequency of 425
cycles. These are made with standard 435 cycle
tuning forks which have been lowered to 425
cycles either by loading the ends of the tynes
with solder or by filing the crotch of the fork.
There have been a number of articles published
on building these and they serve admirably for
tuning up filters and checking RTTY equip-
ment. With an oscilloscope they give you 5:1
and 7:1 Lissajou patterns with the standard
2125 and 2975 frequencies. They are also
handy for setting the 850 cycle shift in FSK
operation. The alternative approach is to build
a crystal oscillator for 446.25 ke (there are
standard surplus FT-241 crystal units that are
approxiamtely this frequency and they may be
easily brought to precise frequency by edge
grinding the crystal). The oscillator is followed
by two successive multivibrator dividers—the
first dividing by 6 and the second dividing by
5. The end result is a standard frequency of
14,875 cycles. This, too, gives the 5:1 and 7:1
Lissajou patterns with the standard frequen-
cies. If you intend to do much RTTY work,
they are handy gadgets to have about the
shack.

The next requirement is a voltage indicator,
it you are using a counter or a well calibrated
audio signal generator a good ac VIVM is all
that is needed. If you are using one of the
frequency standards an oscilloscope is highly
desirable since you can check amplitude and
frequency at the same time. The basic set up is
to feed the output of the audio signal generator
through an isolating resistor to the circuit under
test, and in turn, through another isolating re-

=N

.‘ e
L/

\ a:,_" o

= | 28
| g @ I

IJ & t
J
¥y

X u)
bl
-

—
-
i
. ]
=

| = AN & -
B = - 4 - ':-_‘- - ¥
7 F . e I —— —
- g Wy e — r
; - - ‘: r.:::.'a .

Htt 1T G
- - - e r - o

-

= ' T 'lrl"; oy - 1“.5.“
f a TY using two toroids in

ER =
-

Here is a photo o
each section.

73 MAGAZINE




DOW-KEY’S DK2-60

DPDT r.f.

DK 2-60 with UHF Conn

Manufactured and Guaranteed by

sistor feed the Y axis of the oscilloscope. (See
Fig. 5). The two resistors should be 1 megohm
or higher. The standard signal generator should
be fed to the X axis of the scope to permit ob-
servation of the Lissajou patterns for calibra-
tion purposes, With this set up you tune the
circuit for resonance (which is indicated by
maximum amplitude) at the proper frequency
(which is indicated by the Lissajour patterns).

Tuning the circuits to resonance is naturally
the basic process of varying L or C. With the
usual 88 mhy toroids there is usually not much
variation from one unit to the next—they seem
to be wound to relatively tight tolerances. The
easiest method by far is to have a large number
of capacitors of approximately the correct value
and just keep trving different ones until you
find the right value. The typical spread on ca-
pacitors is tairly wide and the selection process
is fairly simple. A similar technique which re-
quires fewer capacitors is to use two capacitors
to get a given value—the .06 mfd that is needed
to tune up the 2125 cycle unit may be obtained
from an .0l and an .06 in parallel, and reso-
nance can be achieved from a relatively modest
supply of each by successively trying various
combinations of the two. Of course, if a given
capacitor falls slightly below the desired ca-
pacitance a small capacitor can be added for
precise resonance. If your stock of capacitors
is small, the easiest adjustment is in the number
of turns on the toroid. It is easy to add a few
turns or peel off a few to tune the circuit to
resonance.

A simple two toroid filter and approximate
values were given in Fig, 2. There are two
basic ways to attack this problem. The first,
and most elegant, is to tune both L,C, and
L.Cs to a frequency of 100 cycles (i.e., half
the desired bandwidth of the filter) higher
than the desired center frequency. In this case
the frequencies would be 2225 eycles for the
pair intended for the mark filter and 3075
cyeles for the pair intended for the space filter.
If vou have a 425 fork standard you will find
it quite convenient to use a 21:4 Lissajou pat-
tern, which gives vou a frequency 425/4 or
106 cycles high. On the space filter use a 29:4
Lissajou. Then assemble the filter and try suc-
cessive values of coupling capacitors—the cor-
rect value will extend the passband of the filter
to the desired limit on the lower side of the cen-
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ter frequency. The larger the value of coupling
capacitor the wider the bandpass of the filter.
For narrower filters, the pairs are initially tuned
to frequencies closer to the center frequency
and the coupling capacitors are not as large.
An excellent approximation of the coupling ca-
pacitor can be obtained by shunting a single
LC circuit with the coupling capacitor—the
circuit should then tune to the center frequency.
The other method is to select the value of the
coupling capacitor (C, in the table) and tune
each pair individually to the center frequency.
Thus you will first resonate L,(C;-+C.) to
2125 cycles, then remove C, from this circuit
and resonate L,(C;+C,.) to 2125 cycles, and
finally assemble the filter in the final circuit
configuration. This is easier than the first meth-
od and only requires the use of the 2125 cycle
reference frequency rather than shuttling back
and forth between the two sides of the center
frequency. This procedure should best be fol-
lowed with the filter in place or at least with
the operating load circuit connected since when
it is actually installed there will normally be
added capacitance across at least the last of
the two toroids. Merely shorting out the toroid
not being tuned will place the coupling capaci-
tor across the appropriate resonant circuit.

SCOPE
0 o)
Y
anﬂm AXIS TO
SGNAL 4 >§anrun
GENERATOR AXIS
O-+—»
N /
CIRCUIT :
BEING TUNED

FIG. 5

You will quite probably find when you have
finished the tuning that the pass band is not
flat—this will depend on the loading of the
filter. The response can be smoothed out by
adding a resistor across the final toroid. Do not
do this until it is installed in the operating cir-
cuit, however, since this may provide suftlicient
loading. If you still have a double humped
response add a resistance of whatever value is
required to smooth out the response. This value
of resistance will not be the same for both the
mark and the space filters, since the loads will
be approximately the same for the two while
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their impedances vary by a factor of about 2:1.

The values given are for the standard 88 mhy
units but if you have other toroids you can
merely adjust the capacitance values by the
appropriate ratios and use the same tuning
procedures. If you have different inductance
toroids you should use the larger inductances in
the 2125 cycle filter and the smaller inductances
in the 2975 cycle filter.

The input to the filter is easily accomplished
by winding turns on the toroids. The output
section preceding the filter should use a plate to
voice coil or collector to voice coil transformer—
the voice coil winding provides matching to the
links wound on the toroids. The number of
turns on the links are adjusted to give equal
output from each of the two filters. This ad-
justment, while not difficult, is important since
the outputs of the two filters are so arranged
that when there is an interfering signal or noise
with equal amplitude in both channels the re-
sultant outputs cancel. We found 9 turns on
the 2125 filter and 5 turns on the 2975 filter
gave these desired results, but you should
check the performance before you consider the
job complete.

Ci t;l( Eli ":1-'(
] Lt Lo LE
T
Cc Co

FIG: 6
(Approx.)
freq. C, C, Cs C, Ca-e
2125 .0074 .0037 0026 .002 .06
2975  .0025 .00125 .0009 .0007 .03

Values for 85 cycle bandwidth, maximally linear
phase response, using 88 mhy toroids

The next step in order of effectiveness, and
of complexity too, is the use of multisection,
maximally lienear phase filters. I might com-
ment though that getting set up to tune filters
is the major chore, and the actual tuning is a
relatively straight forward and not particularly
time consuming task. These filters may be de-
signed for as many sections as you wish, and
for whatever bandwidth is desired. The one we
built up used five toroids in each channel and
the basic circuit is given in Fig. 6. The band-
width chosen, 85 cycles, is compromise be-
tween the requirements for optimum signal to
noise ratio and interfence rejection capabilities,
and the necessity of accommodating a moder-
ate order of drift and not have hypercritical
tuning requirements, The performance is ex-
cellent, particularly when the going gets rough.
The skirt selectivity is impressive indeed and
in practice the tuning is not particularly diffi-
cu't. The tune up procedure is the same as that
out’ined in the latter part of the discussion of
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the procedure for two section filters. The values
of C,, Cs, Ca4,Cy are not critical and are either
ordinary 10% tolerance units or combinations of
them. Mount and wire up the filter with the
toroids and coupling capacitors in place. For
a convenient mounting, ordinary terminal
boards serve nicely with the terminal points
providing mountings for the capacitors and the
toroids mounted on alternate sides of the
board. One note of caution on mounting tor-
oids in general-don’t have them completely
surrounded by metal—it is equivalent to a
shorted turn and the performance (if you can
discern any!) is very poor, To tune up the first
section, short the second section and tune the
first using the same set up described before—
either by varying the capacitance or adjusting
the turns on the toroid. When this is completed
remove the short from the second section, short
the first and the third section and proceed to
tune up the second section. The successive sec-
tions are then tuned up in precisely the same
manner, always making sure that the short has
been removed from the section you are tuning
and that the two adjacent sections are shorted.
For the final section, which when the filter is
operating will be connected to additional load—
it is best to tune this after the unit is connected
to the terminal unit, The coupling is accom-
plished in precisely the same way as before—
in fact, you can try the same number of turns
suggested before as a starting point. Although
the values given here are for 88 mhy toroids,
other values can be used by making the pro-
portional changes in capacitance. This assumes
that the Q of the toroids you use is not too far
off from those of the 88 mhy units; the design
of the linear phase shift filters is based on the
Q of the toroids as well as the frequency and
bandwidth of the filters.

A further point to note is implicit in the tune
up procedure. C, has C, in parallel for reso-
nance, C, has C, and C, in parallel, and so on—
hence the values of capacitance will not be the
same for C, through C,. The actual values may
readily be computed since you need .064 mfd
to resonate 88 mhy at 2125 ¢ps and .033 mid
to resonate 88 mhy at 2975 cps. Thus the actual
values will run under the approximate values
given, This has the merit of using different
values for each capacitor—the probability of
your having a quantity of identical value ca-
pacitors is relatively small. Some mention
should also be made for those few of you who
will actually consult the references given on
these filters. The standard design lists a resistor
across Lg to degrade the Q of this section for
optimum phase performance. In actual prac-
tice the loading by the input circuit takes care
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A five section maximally linear phase filter.
This does not use 88 mhy toroids but the tech-
niques are identical and the L/C ratios are
appropriately scaled.

of this problem handily, but if there is any
doubt as to whether you have enough turns on
the input link—by all means err on the side ot
overcoupling.

The filters were made on the terminal boards
mentioned before, and after the filters were
tuned they were both mounted beneath a
5x10x3 chassis with 4 leads 10 inches long
coming from each filter to an octal plug. By
removing the regular two section filters (which
were mounted in Vector C-12 cans with octal
bases) and plugging in the two octal plugs we
are able to convert from the broad to the sharp
filters in a matter of seconds. Since our ter-
minal unit is built on a 5x10x3 chassis also, we
merely place the t.u. on top of the filter and
have a very compact unit. (See Photo).

You will find the performance of this filter
decidedly better than the simple two toroid
filter. The passband is adequate for good per-
formance and the unit has high selectivity with-
out the attendant ringing of other designs. If
vou use the conventional scope tuning indica-
tor with the output of the mark channel to the
horizontal plates of the scope, and the space
channel to the vertical plates of the scope, you
will note that the lines are considerably sharper
with this filter, In addition, since the passband
is not Hat but is slightly peaked in the center
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(the 85 cycle bandwidth figure here Sl.'ll.%{.‘iﬁFjS
the width to the —3 db points) the tuning 1s
actually easier in some respects since there is
no ambiguity in the setting. However, (_lnnt
throw away your old filters, there will be times
when you need them—particularly when the
other station is using only a rough approxima-
tion of 850 cvcle shift. The ideal arrangement
would be one in which you could merely
switch from the two section to the five section
filter—however, in actual practice we have
found the plug-in technique quite adequate.

We have mentioned short shift a number of
times and vou might wonder why—if you can
in any case build filters with bandwidths on
mark and space, respectively, equal in width to
those used on short shift signals—there should
be any advantage in using short shift. The most
significant advantage in short shift is a result of
the propagation characteristics of electromag-
netic waves; the closer two frequencies are to
one another, the smaller the probability of se-
lective fading. Since the basic method of de-
tecting the RTTY information is to make a deci-
sion based on the relative signal in the two
channels, it is desirable to have a minimum
amount of selective fading. Another advantage
for many is the possibility of supplementing
the selectivity of the terminal unit with the
more selective if filters which are found in the
better ham receivers. A further advantage is
the possibility, with the more compact signal
that results, of avoiding certain types of inter-
ference.

An advantage of the plug-in technique used
for the filters we have mentioned is that vou
can build up one extra section for short shitts.
If you have filters for 2125 and 2975 and are
interested in short shift, say 170 cps, you have
only to build a unit for 2295 ¢ps and use it in
conjunction with the 2125 cps unit for this
short shift work. In addition you may also want
to build a unit for 425 c¢ps shift for copying a
number of the commercial stations using that
shift.

The first filter is the hard one—once you've
gone through the procedure the rest are easy
and the returns in terms of actual on-the-air
performance are impressive. If more attention
is turned to putting together a satisfactory ter-
minal unit with adequate filters you will get
much more effective and much more enjoyable
RTTY operation.

For the adventurous—and for those who don’t
like graphs, mathematics, and such, I have
included Figs. 7, 8 and 9. These give design
data for 3, 4 and 5 section maximally linear
phase shift filters, with a choice of bandwidths
which you can use according to your receiver
stability and personal tastes and inclinations.
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[ suspect it will save a number of inquiries and
make life a little easier for those who want to
strike off on their own. I might comment that
one of the reasons both the maximally linear
phase shift filters and the Chebyshev filters
were not more widely used before was the
mathematics involved. More recently tables
have been complied which make the procedures
far easier and in addition, the advent of elec-
tronic computers that make formerly impossible
tasks merely the subject of a modest amount of
machine time have changed these from the
realm of interesting theoretical possibilities or
the objects of arduous cut and try procedures
into relatively common everyday items.
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Width  Freq. G C, TNcE
60 2125 .0027 0014 06
60 2975 .00082 00048 .03
85 2125 0043 0021 .06
85 2975 0014 .0008 .03
120 2125 0062 003 06
120 2975 0021 0011 .03
V4l (&
AN AN
La La Le
? ~ ~ N
Ca o Cc
1
FIG.*»B
Wld‘l‘l‘l FI'-ECI. C1 Cg C3 Cn_d
60 2125 .0038 0020 .0014 .06
60 2975 0011 .00064 .0005 .03
85 2125 .0058 .0029 .0020 .06
85 2975 .00195 .0010 .0007 .03
120 2125 0087 .0042 .0029 .06
120 2975 .0029 .0015 .00105 .03
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FIG. 9
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60 2125 .0049 .0024 .0018 .0014 .06
60 2975 .0015 .0008 .0006 .0005 .03
85 2125 .0074 .0037 .0026 .002 .06
85 2975 .0025 .00125 .0009 .0007 .03
120 2125 .0113 .0055 .0038 .0029 .06
120 2975 .0039 .0019 .0014 .0010 .03
. . . WSTUZ

CLUB SUBSCRIPTIONS: $3.00 per vyear in

groups of five or more subscriptions at one time.
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‘BIG MIKE’

MARK I MICROPHONE

MORE MICROPHONE
THAN YOU'VE EVER
| HAD BEFORE!!

NOW MATCH YOUR MIKE
TO YOUR NEEDS
INCREASE RANGE,
MODULATION AND
AUDIO QUALITY

Mark | “BIG MIKE" Microphone:
Net, complete with Transistor
Amplifier, Cable, Clip and

Battery Compartment (less batteries)

sz Q95

* MORE THAN -39 DB OUTPUT!

* VARIABLE OUTPUT CONTROL!
VARIABLE TONE CONTROL!

¢ MINIATURE TRANSISTOR AMPLIFIER!
e RUGGED, FUNCTIONAL DESIGN!

* SQUEEZE-TO-TALK SWITCH!

Order from your distributor,

dealer or:

|

@

instrument nications, Iinc.
33 Danbury Road Wilton, Connecticut
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Premium Tube Replacement Guide

HERE is a seemingly endless series of

“four digit” tube types designed as “pre-
mium,” “reliable-ized” and “rugged-ized” re-
placements for the more common types. The
listing presented here is compiled from many
sources and is designed for the amateur. That
is, it is a “one way’~ list showing which of the
more common tubes will plug into those “four
digit” holes in surplus equipment and pointing
out the more obvious uses for the “four digit”

Roy Patenberg W4WKM

tubes that are flooding the surplus market.

Although care has been taken in the prepa-
ration of this listing, much of the source ma-
terial could not be verified from available
references. Also, caution must be exercised in
using the list. Minor differences, both electrical
and mechanical, exist between many of the
types listed. Therefore, in critical applica-
tions, any substitution should be made on a
“try and see’ basis.

Premium Tube Prototype DO R s sl 6SINT [ AR T SR e . 6 BEG6

j 2276 4 P TR G = Sy - TES (5692 plate dissipation rat- 311 | I e S W 6J6

) & P R T T 6C6 ing is 30% less) (5920 is 3%” longer, has

3 L LT I A i B A4 P 0A4G 4131 R ey et A S 6SJ7 109% lower heater current

170 ) T i i, ot b o 3BT O R s et 6INT rating and 34% lower am-

z 2 D 1LE3 (5694 has separate cath- plification factor)

i i % I S B B 1R4 ode connections) & T I e s 2A3

7 12171 PR AL B £ 8§ ) 3D6 3y 5 A e (A R W 6AD4 (5930 has .3” greater base

OO, e B el 6C6 (6AD4 transconductance diameter)

EOOB o it o SR 5 is 17% higher and grid P i i vaeta e bU4G

143 & DR P IR - 617 to plate capacitance is 3} 5 e 6L6GA

: 135 i e e e s 66 129% lower) 7} 7% R R, )

5 e e .6L6 3B e e R 6AU6 (5933 has .3” greater base

A e e N PP s 6 L7 DR ety o ievmsaite, voletals .6AS6 diameter)

: [ el e T S AR Fiei Y ), 6F6 50l Mo et St ST e .BALS 738, 13 e, 1 S ), S 6SAT

1 [ bt i o B R 6L.6 SHE T i NN LIS I 2D21 53 5L T TR o . ) 6J6

L R N T AL 4 6ES 75 B A A S 955 (0964 has 149% higher
(1629 is 12.6 volt filament DD hse o5 salaerstal e abaren 6KT transconductance and
version of 61EbH) T e e 6BAG6 20% lower output ca-

2 3 e 616 i e PR B 6 BE6 pacity)

(1631 is 12.6 volt filament Il e e iyt S B 12AX7 Tl Wi A 8 6 K4
version of 6L6) (12ZAXT filament current 12 e R NN . s 6V6GT

1832, b sl iy s 12L6GT rating is 149 lower, (6V6GT filament current

113 SR R B R e 12SCT transconductance is 33% rating is 259% lower)

AOBD o il e le s e 6INT higher and amplification 1t A T e 6X4
(6IN7 filament current is factor is 43% higher) OO e e s s 6AQ5
33% higher and plate load 5 B e N B NG 6SUT L S R o 6SGT
resistance is 33% lower) 1 P e 2C37 L R s 6BEF'7

357 N R T 12L8GT RO St iyl ot R 2C37 (6BF7 is %" longer and

1 E 05 e T L il 6ACT (Electrode rings differ) has lower transconduct-

RBBB e s, g aid dlerd et siand 6ABT i PR e IO e el 2C37 ance)

3153 3 R e AL e 6AKD (Electrode rings differ) [ R R o S A 6AKS
(6AKS filament current is 5 S s e e S 2C37 (20 volt heater version of
16.69% higher) (Electrode rings differ) 6AKDH)

1] TR e S et S 12AT7 DU, i vinieisieueis dinss 6AS6 L DU 6SINT

0808, . vt AL 6AKS whog gl o WL B 2E30 GRAOME B e e 6J6

DB e ol L B OA3 1o o a .l B AR [ 12A07 BOGE 3-1, ool A g 18 26L6GT

BB0E e i A alh .6AKS (0814 has 169 higher fila- b LY (R R o v s LeRXT

703 e s R S 12A6 ment current rating) 6058..... TIPS 6ALS

BB o1 astsiere s 12C8 e N R 26B6G (6058 is 3" longer and has
(12C8 transconductance PIOITN G &« aie s e it s S 6XHGT 27% higher voltage rat-
and screen voltage rating T N R B 6J6 ings)
are 259% higher) (5844 has 339% lower fila- QUGN N S O St 6BR7

OB o e 12SKT ment current rating, 269% BGOSR 0L, et Loy 12ATT

T e e e 2C51 lower amplification factor (12AT7 interelectrode ca-
(2C51 filament current and 309% lower transcon- pacitance is higher)
rating is 149 lower) ductance) 18] iy A R, 6BWE6

o R P TA6 S e 6X5GT L e 6X4
(5679 has added filament 5L A R 6V6GT BOBL L s T o 6AMG6
center tap) O873. e 00 MRS 1 ). 12AU07 606D .. .0k u sinie s R e e 6BH6

il e O e N 6SLT ORI AL se wk s e s 6L6WGEB (60656 has 339 greater
(5691 has .6 A heater and BRI e e s 1T4 heater current rating and
plate dissipation rating is (1T4 plate and screen rat- half the Gm of 6BH6)
slightly less) ings are 189 lower) BUB0. .5 s il s 6ATG6
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Now you can aveid the
haxard of raising — then
guying an antenna tower.
With TRI-EX guy-as-you-go
towers, you guy-off one
section at a time, from the
bottom-up, as the tower is
raised! Here is how it
waorks: First, all sections but
the bottom section (which is
guyed bafore you start) are
raised nested together. The
second section is then
guyed off and the rest are
raised nested, efc. until the
tower is all the way up.

L
E

AND REMEMBER —
A GUYED TOWER WILL CARRY THE REALLY BIG ANTENNAS.

BUY THE FINEST TOWER MADE — BUY TRI-EX! W#f”
I

THERE IS A TRI-EX TOWER TO FIT
. YOUR ANTENNA REQUIREMENTS

NOW / GUY SAFELY-FROM THE BOTTOM - P!

SEND FOR THE NEW
TRI-EX ANTENNA TOWER

SELECTOR CHART

TRI-EX TOWER CORPORATION /127 EAST INYO STREET /TULARE / CALIFORNIA /MU 6-3411

(Maximum rating of
6ATO is 229 lower)
DLV RS P R P S N 12AUT

(12AY7 heater current is
149% lower and interelec-
trode capacitance is 6%
lower)

o S SN OA2
L0 SN S SR e e OB2
OB e aie i v s sleie a s 6iate 6ASTG
2 U ARSI 6ASTG

(6082 is 26.5 volt heater
version of 6ASTG)

L1 T ST o ey, 12AU7
(6085 has 1009 higher
heater current, 809 high-
er transconductance and
771% higher amplification
factor)

B v et s Tt 5Y3GT
L R e e 6AQL
L T S 6AQ5
GU98. . .. s Pt 6AKS
i E o R P e P S G e 6ALD
L I 6AR6
BUBY. .o e el 6J6
(6099 has balanced plate
currents)
OLOW: Sereewediwniue s bt o 6C4

(6100 is 3&” higher and
has 259 higher interelec-
trode capacitance)

DAL Sk et e e e 6J6

DARMD. o v v v dranie's s s Hunin 20X 3GT
R R el Ciein v P 6SLTGT
ORAR . el v ke 6Q7

NOYEMBER 1962

SNz e TS 6CHG6
b S e 6ACT
3 LT P SRR IR PRy 1 6C4

(6135 has hlgher heater
current)

13 Fo R R 6AU6
BIBE, o o s e 6SKT
GRRDIL L DB n b o LR TAD7T

(TADT plate voltage rat-
ing is 1009 higher and
transconductance is 5%
lower)

R R P R R 1F8
R R i 6SINT
BB S 0 b0 T alnrion n s R 2C51
1 EL T R . 6AGH
i35 L A SR, . 6AS6
3 N RSP T 6SU7T
Y I R O 12AUT
ALK (et e wratlal s o 4 5lle SRS 6CL6
L e T Rt S 1 12ATT

(6201 amplification factor
i1s 109 higher)

o A S N e g 6X4
(6X4 has 409 higher out-
put rating)

621:: ................. 1B3GT

(6BH6 heater current is
149, lower and plate re-
sistance is 409% higher)

L0 < a s siase v Siaaten 4C35
1 I < 3B28
e PR AT oC22
DBEE - o s o leiaie onlns wisnle s 816
D T o i nonin e ST 6ASTG

(6336 has 2309 greater

plate dissipation and 1609%
greater Gm)

GO & disiin s iy slhea are il 6AF6
DBBE L Daa 3 s ambials areinieels 6AR6
DRI 1o v 1o #1500 4o ia Il e mlen aia 2C51
e RO g T I PRGNS 6AHG6
ORRRE S, v Vot 4 b e e OA2
L e e SN S g OB2
e ] e R o SR 6BAG6
(6660 is 4" longer)
OOLL S o s o biare sarsn b's 6BH6
BNV s s s b e rar e ahetia s 6BJ6
3T VN . W ) 6ALS
OO s . e e R a's S, 6CL6
L RSy () R 6AQ5
T S R e 6US8
BT s e Sy s ss delns 12ATT

(6679 has 109 greater
amplification factor)

O o s R e e o s (o5 12AU7
PRS0 005 S0 e vre 15 58 12AXT
L b Sy OA2
LY I N R A e AN OB2
- R O e S 6BQ7
6BKT7

(Reliable substitute but
not directly interchange-

able)
0, e 6J7
8 R T R PR e S 6V6
LIRS v Iaie arala e barrid e a4 e 2C22
A T T e e 6C6
R o o ite aae b aheie eiars N 6AS6
07 |2 e S T S I 6AJS5
[ e L Py B 6AR6
ORTLRY Ao o130 /ol e vb i o e el 1B3GT
. W4WKM
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MPH

*At 40 Feet

USING A TRI-BAND
10-15-20 METER BEAM

Assembled Weight—20 |bs.
Wind Surface Area—4.9 sq. fi.
Wind Load—8& Ibs.

Maximum Element Length—258"
Boom Length—I12’

Turning Radius—I14.9’

OR
148 MPH

with your Tri-Bander at 25’

.....

*Certified by Reg. Prof. Eng.

*192.

F. O. B.
WITH HEAD MOUNT PLANT

BRACKET MTG. KIT $9.50

Tilts over on a heavy base

plate for access to motor
and array,

Horizontal bracing through-
out.

Available from your local
distributor, or direct from
manufacturer.

SUPREME
ELECTRONICS

INC.

FRONT & MAIN STS,
UPLAND, PENNA.

Mike
Versatility

Would you like to be able to use either a
carbon or a crystal mike in the same speech
amplifier? This might come in very handy in
equipment used in both mobile and fixed serv-
ice. The secret of this versatile operation lies
in the cathode follower configuration. For car-
bon mike service the control grid is grounded
and the mike lies between cathode and
ground. In crystal mike operation the cathode
is grounded and the grind is operated in the
standard manner.

There are several methods of accomplish-
ing the switching required to bring about this
small miracle, the simplest of which is shown
in Fig. 1. This circuit employs two closed
circuit phone jacks, one in the cathode and
one in the grid. For operation, either a carbon
mike is plugged in the cathode jack, or a
crystal mike in the grid jack. This circuit is
most useful in homebrew equipment where
there is no shortage of panel space. Fig. 2 is
slightly more sophisticated; here a single three
circuit jack is used, with switching done in
the plug. This circuit is of advantage where
space is at a premium.

Both circuits have been used in assorted
speech amplifiers with a great deal of success.

.+ » WA2AKT

TO
L &= NEXT
STAGE
ﬂ e Sl
J1 GRID
LEAK
"Elk‘%
JI, J2 - NORMALLY CLOSED PHONE JACKS CIRCUIT
FIG. 1
TO
—= NEXT
STAGE

FIG. 2
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Sup o SIX METER Q38 Jransnutteon

e Using The McCoy 32B1 Silver Sentinel Crystal Filter

e 75 Watts PEP Input, 6146 Final
e USB - LSB - CW - AM Operation with Carrier injection

e 7360 Balanced Modulator
e Unwanted Side Band Suppression better than 40 db.

e Carrier Suppression better than 50 db.
e Size— Width 12" Height 62" Depth 72" Weight 74 lbs.

Model SSB-6 $ 50
Wired & Tested 199

Model $5B-6 Kit *159-30

For additional information, write:

/' \ Supreme Cf)/é’cfronwd, jnc.

FRONT AND MAIN STS. UPLAND, PA.
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i3
Tests the

Latayette KT-390 Startlite

and likes it

EIGHTY DOLLARS, ninety watts,
phone and CW. Those are the things that make
the new Lafayette Starflite KT-390 transmitter
a really desirable piece of gear for the ham-
shack. While looking over the specifications, I
wondered how Lafayette could get so much
into such a small package for such a small
price, Well, this transmitter comes as a kit, so
you supply most of the labor, and cut
most of the cost. The whole thing measures
only 13 x 12 x 6% inches, and is very attractive
in its two-tone steel cabinet. Size, cost, and
performance make it even more attractive for
the beginning ham who has to watch his
cabbage.

There are 266 steps to final assembly, and
since the instruction manual is liberally salted
with diagrams, the job is foolproot (almost),

The circuit is simple enough for what it
does. It consists of an oscillator that acts as a
buffer stage with vfo operation, a driver, a
modulator, and a 6146 final. A low-pass filter
is built into the back of the cabinet, and the
shielding of the entire rig is pretty thorough.
This should help out the ham who lives in a
forest of TV antennas (and who doesn’t nowa-
days?).

A schematic of the Starflite is shown in Fig.
1. The 6CL6 (V1) functions as a modified
Pierce oscillator with crystal control. When
vfo operation is desired, the vio is plugged
into the appropriate jack, and the 6CL6 then
functions as a buffer stage between vfo and
driver.

50

Leonard Tamulonis WIMEL

The driver tube (V2, another 6CL6) oper-
ates as a class C amplifier. The plate circuit
of this stage is tuned by the “DRIVE-TUNE"
variable capacitor, and the coil Ls (or sec-
tions of the coil that are selected by the band
switch). The entire stage operates straight
through on 80 and 40 meters, functions as a
doubler on 20, a tripler on 15, and as a
quadrupler on 10. The drive level control (pot
R5) controls the screen voltage of the driver,
and therefore controls the output that is fed
to the grid of the final,

A 6146, complete with parasitic suppressor,
is used in the final, and operates straight
through on all bands as a shunt-fed, neutral-
ized amplifier. The tank circuit is made up
of C20 (the final tuning capacitor), Les (or
sections of it that are selected by the band
switch), and wvariable capacitor C22 (final
loading). This final loading capacitor consists
of three 450 mmid capacitors in parallel, so
that there is no need to switch fixed capacities
in and out when band changing. A 69 mmitd
disk ceramic was added to the tank coil to
maintain a good L-C ratio on 80 meters. The
whole thing is a pi network output, so any
of the regular dipoles and antennas having
50 to 75 ohm impedance should work out well.

A metering switch is located just below the
modern horizontal meter on the front panel.
In the "GRID"” position, the meter reads the
voltage developed across a 620 ohm resistor
in the final, and in eftect measures the current
passing through the resistor. In the “PLATE”

73 MAGAZINE



position, the meter reads voltage that’s devel-
oped across R13 on the cathode of the 6146,
and as betore, the eftect of measuring current
is achieved. Although cathode current is actu-
ally a combination of grid, screen and plate
current, the readings may be taken as actual
plate current. The error caused by the addi-
tion of grid and screen current is very small,
and on the legal side.

The Starflite uses carrier-controlled modu-
lation, and judging by some on-the-air-reports
that I've gotten, there seems to be a lot of
misunderstanding about this sort of modula-
tion in general. The 2 triode sections of a
12AX7 (V4) act as a regular resistance
coupled audio amplifier. The output of the
second triode section is coupled to the first
half of the modulator tube through C28. The
modulator tube is a 6DE7 (V5) that contains
two dissimilar triodes, one with a power rating
of 1.5 watts, and the other with a rating ot 7
watts, The output of the low power triode is
directly coupled to the grid of the higher
powered triode which actually functions as
the modulator. Bias voltage on the 6DET is
arranged so that conduction is low when
there’s no audio input signal. This lowers the
screen voltage of the 6146, and naturally when
the screen voltage goes down, so does the plate
voltage and output. An audio input signal
that’s caused when someone speaks into the
mike reduces resistance in the modulator sec-

el LT

tion, and raises the screen voltage of the final.
Naturally, this jacks up your plate current
and output, giving you carrier-controlled
modulation.

Grid block keying is used in the Starflite,
and a good thing too! This method of keying
gives the least trouble as far as clicks and
things like that go. Grid block keying in the
Starflite is accomplished like this: with an
open key, a high bias voltage is fed into the
grids of tubes V1, V2, and V3. This high bias
voltage cuts off these tubes and eliminates
any output, In the key down position, RS is
shorted, and this cuts out the high bias to
V1, and V2, It leaves a small amount of bias
on the final (V3) to protect it in case the drive
is suddenly removed. The values of R8 and
C2 were chosen by the Lafayette people to
give the most desirable CW wavelorm.

Lafayette is using a unique power supply for
this transmitter in that it uses four silicon
diodes in a voltage doubler circuit. These di-
odes are more efficient than their tube coun-
terparts because they use no filament power,
and voltage drop is much less. Filtering is
accomplished through a capacitor input filter
that is made up of R28, R29, and C34, 35,
and 36. Of course there is an accessory socket
that provides the necessary voltages for con-
venience in operating vto, CW monitor, etc.

On the air tests proved this little transmitter
to be extremely satistactory (satisfactory

AL TG STUR
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enough so that the writer had a short fist-fight
with the editor when the latter decreed that
the Starflight had to be sent back to Lafayette
after testing). Operation on 80, 40, 20, and 15
meters was good, but a little critical tuning
on 10 was necessary to keep a good quality
signal going out.

All in all, this rig turned out to be quite

a surprise, and just a hair short of fantastic
for the price tag. It makes a sweet rig for the
Novice who will get his general class license
and won’t be able to afford a new rig. It makes
a swell rig for the ham who'll want to keep it
around as a standby rig, or who'll use it por-
table on Field Day or vacation.

. « - WIMEL

Complicating
the Simplescope

Harvey Pierce W@OPA
5372 E. Bald Eagle Bivd.
White Bear Lake 10, Minnesota

o

HE “Simplescope”™ was conceived as the

simplest form of an oscilloscope that
would give adequate service as a phone moni-
tor. But it was too simple for some ambitious
builders who wanted to complicate it by add-
ing various features they felt a scope should
have. Of all the ideas for improvement, a few
had merit. Here is how you ean “Complicate
the Simplescope”™ to get the “LARGE Econ-
omy Size.”

The complications are the use of a 3-inch
CRT, the use of the scope to monitor received
signals, the addition of a pilot light, and spot
centering. All were tested for simplicity and
economy, and the Simplescope Mark 1I,
shown in the pictures was built, The original
circuit was merely added to, so those of you
who built the original Simplescope can add
one or more of these changes without too
much trouble.

The 3-inch CRT change required some re-
searching. Surplus catalogues and flyers were
consulted, handbooks and spec sheets studied,
and comparisons made. Nearly every big sur-
plus house had 3BPIl’s for $1.95. Of the 3-
inch CRT’s available, the 3BP1 and the 3GP1
were the most suitable for the Simplescope, as
they took the lowest voltages. The 3AP1 was
ruled out only because it required a 2.5 volt
heater supply.

A 3BP1 was purchased and work was be-
gun. At first the original circuit was tried and
the 3BP1 given a trial run. More than the
600 volts from the quadrupler was needed to
get good focus and good brilliance, so a second
power transformer with a voltage doubler cir-

*See the Sept., 1961, 78 Magazine.

52

cuit was added and connected in series. With
about 900 volts pushing the electrons, the
3BP1 worked fine. Focus was good, brilliance
good, and deflection sensitivity good. 'Scope
design is a compromise between brilliance and
sharp focus on one hand and deflection sensi-
tivity on the other. This one is no exception.
The 2AP1 and 3API should have at least 500
volts, the 3BP1 and 3GP1 at least 850.

If the Simplescope is to be used to monitor
the received signals, it must have a vertical
amplifier with certain features. The amplifier
should be broad-band, at least up to 500 ke,
or even 2 mc, so it could be used with all
common receiver ifs, and have an output of
at least 75 volts peak-to-peak. It should also
have relatively high voltage gain. Reading the
RCA Receiving Tube Manual revealed that
the 6

e

......

.....
mmmmmm

en—

{{{{{

The "Large Economy Size" Simplescope. Handle
is mounted toward the rear for proper balance.
Note NE2 pilot light below knobs on front.

73- MAGAZINE



were both capable of 130 volts output in a
broadband video amplifier up to 4 mec. The
voltage gain was a shade over 40, so that a
bit over 1 volt would be enough input for a
good clear pattern on the ’scope.

Heater and plate ratings for these tubes
were a trifle high for the additional power
transformer added to the original Simplescope
power supply circuit to build up the voltage
to 900 volts for the 3BP1 CRT. but no trouble
was experienced in using this transformer to
supply the amplifier. The amplifier and added
power supply circuit are shown in Fig. 1 add-
ed to the original Simplescope circuit of my
previous article. Points of attachment are
marked with an “X,” and other added parts
marked by a °

Switching is now done by a 4-pole, 4-posi-
tion switch to give an added position to turn
on the amplifier and the high voltage for
monitoring received signals. From long expe-
rience in using scopes, I felt there was no
need for continuous receiver monitoring, so
this provision was made for turning the ampli-
fier off. The life of the CRT phosphor is ex-
tended this way, and the overload on the
added transformer reduced.

Switching of the vertical deflection plate
from the transmitter to the ampliier was
avoided by coupling it to the “ANT” jack by
a 22 mmfd mica capacitor. This value gives
adequate coupling at 4 me, yet a minimum
of bypassing at a 455 ke if frequency from
the amplifier. Switching would be better, but
complicated, as the switch would have to be
at the rear, otherwise the long leads to a
front panel switch would bypass more rf than
the 22 mmfd capacitor does. As an added
bonus, this circuit will monitor both trans-
mitted and received signals during a QSO
without added relays or switching when the
“USE” switch is in the “RCV” position.

The amplifier can be built as a separate unit
if you wish, to use with an already constructed
Simplescope. With its own power supply it
can be permanently connected to your receiver
and its output plugged into the rf jack of the
Simplescope as needed. The original Simple-
scope circuit must be changed for use with
this amplifier by the addition of a 15 K -watt
resistor between the rf choke and ground at
the rf jack. This will not change the original
operation of the ‘scope in any way.

The addition of a pilot proved easy and
cheap. It can be added to any Simplescope.
A rubber grommet, an NE2 neon bulb and a
180 K 4-watt resistor are all the parts needed.
The grommet should have a hole that fits the

NE2 snugly, and is mounted on the front panel |
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Only Cleveland Institute guarantees’

A First Class
FCC License

.« 0r Your Money Back!

Your key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here's why:
*Our training programs will quickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
vou will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!
You owe it to vourself, your family, your future to get
the complete details on our “guaranteed effective” Cleve-
land Institute home study. Just send the coupon below
TODAY. There's no obligation.

MAIL COUPDN TODAY FOR FREE CATALOG

Cleveland Institute of Electronics

1776 E. 17th St., Dept. ST-1
Cleveland 14, Ohio
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Rear terminals and transformer mounting.
The "RCVR" phono jack is at center, bottom,
hidden by the transformer, for short lead to
the amplifier.

as convenient. The NE2 is pushed half way
thru, wire leads inside. Ground one of the
wires to the case. Connect one lead of the
180 K resistor to the lug of the “USE” switch
that goes to the power transformer. The other
resistor lead connects to the unused lead ol

the NE2. Use insulating sleeving to avoid
shorts.

Connected this way, the neon light shows
three things. If everything is hooked up right
to the “scope, it acts as a pilot light, indicating
if the power is off or on. If the ’scope is not
grounded it will not light at all, or very dimly.
Lastly, if the ac cord is plugged in wrong
it will light when the switch is off.

The spot centering problem seemed to be
due to the magnetic field of the earth, and the
spot was always left of center, no matter
which way the tube was rotated. With the
deflection plates connected in Fig. 1, and the
locating guide slot of the socket on the bot-
tom, two resistors and a bypass capacitor add-
ed to the circuit will pull the spot over near
the center. The bottom or ground end of the
width control is bypassed to ground by a
.1 mfd capacitor, and connected to the —300
volt tap on the power supply thru a 10
megohm %-watt resistor. Various resistors of
up to 1% megohms are tried in parallel with
the .1 mfd capacitor until one is found that

centers the spot, and then this resistor is
6CL6

i i SWITCH ANT
- v 0 '-? 1
& 63V.64A SWi NOTE! POSITIVE —GND I 5
ey I - I <*+—GND 22 mmt -~
MICA
| (n-ns
g ? RCVR | 1 B
+ 'ﬂ?" )| *15K 2 5MH
135V —
e AL — G it
20/450 EDM'.:'E)- = —
$4mn
S W
470K
. W
ADDED PWR SUPPLY
20/450 470K 100K
% W | FOCUS
470K |
IW
| 100K
470K
135y Iw (o] |
35
Ma [+ 470K VERT. AMP. INSIDE DASHED LINE | oo
Q450 W
-825 TO =900V
% &3V .6A
(g S H: o1 /1600V
. SW 1.2,3.4 —USE" ' - ;'_ g:lz_ -
SW3a o O IM
2. ALL CAPACITORS 600V TO WIDTH
RESISTORS 1/2W, EXCEPT . -zgg 1
AS NOTED. Ty -—MN—-O—“H : \
i L
. § ™
- L 200V
SEE
TEXT
l Lwa j-
v Q@ % BOK 4
7V AAA

|

Corrections: eliminate connection to position one on SW4—change "X to Y" at transformer heater winding.
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General Catalog No. 63
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soldered in plum*. Thih‘ is much cheaper and
simpler than putting in a control.

No vertical centering was attempted be-
cause the vertical position of the spot was not
far enough from center to matter.

The pictures show the general construction
of the “Large Economy Size Simplescope.”
The vertical amplifier is mounted on a 4 x 4
inch subchassis, and uses two 8.2 K 2-watt
resistors in parallel to make up the required
3.9 K 4-watt plate resistor called for by RCA.
Also, the screen resistor is two 47 K 1-watt
resistors in parallel to get the 24 K 2-watt
value required. Power transtformers are mount-
ed on the outside rear to prevent distortion
of the spot by their ac magnetic field. Rf leads
are as direct and short as possible, and away
from the chassis to avoid losses. No other pre-
autions (outside of the usual care in insulat-
ing high voltage leads) are necessary.

The Large Economy Size Simplescope was
built in a Premier Mm]hu'{ 12 x 7 x 4 inch
size, and cost me, (except th‘ bolts, nuts, wire,
handle, and knobs, which came from my junk
box) just $13.85. Many items came from kits
and only the Minibox was purchased at what
might be called the standard price, and was
the most expensive item, at $3.17. The two
power transformers are $1.35 each (Cat.
#T-173 from Olson Electronics). The silicon
diodes costs 36¢ each (#T200, from TAB,
New York). The three potentiometers used
should be linear taper if you must be par-
ticular, but it really isn’t too important. The
rubber tubing used as a grommet around the
CRT opening is a section of an old Stethescope
tube donated by a doctor friend.

Installation of this version is the same as for
the earlier Simplescope, except for a connec-
tion to receiver. Enough rf from the
transmitter is into the “ANT” jack to
produce a satisfactory pattern and enough

’:..Hlll'
fed

audio from the modulator is fed into the
“AUDIO” connectors to give a good Trape-
NOVEMBER 1962

éy Jﬂulfug us one ﬂ/ your Q.S)of rﬂrtli.

.l.w. MILLER C€O. 5917 South Main St.,Los Angeles 3, Calif.

USED EQUIPMENT—
GUARANTEED A-1 CONDITION

4 VIKING “500" Transmitters (new price $1050)
only £495. VIKING VALIANT 3269 ; KWS-1 $895;
GLOBE 500-C ($895 new) 3425: B & W 5100 5199 ;
DX-100 3149 : NC60 w/5 coils $329 ; NC183-D $199;
B & W L-1000-A 2229: NC-300 3229: COLLINS
32V3 $209: KP-81 PIERSON $225; VIKING II & |

VFO £149. Many others in stock. Write & ask.
Complete line of Antennas & Ham Parts.

Distributor for Collins, Hammarland, Johnson,
Hallicrafters, Gonset, National, Drake, B & W.

TOP TRADE-INS!
MISSION HAM SUPPLIES

0472 Mission Blvd. Riverside, Calif.

Phone (area code 714) OV 3-0523

Kcrster® AUTU-KEY Pst. 2,988,597 BATTZHY powered: 3 MILS
KO tubes, 50 trensistors, NO warmoup. Z0-435 WPL. ht.-_l_?"-..rh (PLETING
RICHT or LEFT handed. INTERLOCKED. Straight, semi, FULL sutometic
Prototype tested om the sir FOUR years. Frice, '-wd;' to go 339.95
ALEXY J. TREMBELAY W1GQJ, 27 North Avepue, St. Jochnsbary, Vermont

FLittlea

s 4 K8LFI hush cirl'ne up
" with a ooklet on
i. ~ Gl “Simplified Math for
j\ﬁ_[ _.‘l .r-[ .l_f_[ the Hamshack’” that

\ ek you musin’t miss. This
Gon The HMomibcek booklet presents the

simplest and most un-
dersiunduhie explana-
tion of the math that
we need for ham radio
work that we have
ever seen. It covers
with utter simplicity
Ohm’'s Law, squares,
roots, powers, frequen-
cy VS meters, L/C,
logs, etc. It even in-
troduces you fo the
slide rule. This will be
one of the best in-

vestments you ve ever
made. 50¢
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view,

Interior
the 3BPIl. 'Saddles’ are wood, straps of thin

showing method of mounting

(.015”) aluminum. Insulation board holds sad-

dles, quadrupler supply, and "Focus" and
"Brilliance" controls, is mounted 34" awav froam
metal casa.

zoid. The best method of getting rf from the
transmitter is by coupling thru a small capaci-
tor to the coax output connector. The size of
this capacitor depends on several factors, and
cannot be specified. Start at a couple of mmfd
and increase as needed. If you have really
wild SWR’s on your antennas, it may have
to be a variable.

The audio must come from the actual modu-
lated voltage, regardless of the type of modu-
lation used. It should be at least 25 v rms, or
80 v peak-to-peak for a good pattern. In AM
rigs, add one, l-megohm, l-watt resistor in
series (inside the transmitter) with the audio
lead for every 250 volts of modulated voltage
over 250 v. In some SSB and DSB rigs the
available audio may be insufficient. If so, a
hi-fi audio transformer may be tried to step
up the voltage, but there is a possibility that
phase shifts might distort the pattern.

Connecting to the receiver is more compli-
cated. First locate the plate terminal of the
last if amplifier (the one that feeds the de-
tector) and the lead from it to the last if
transformer. The connection is made to the
transformer plate terminal if it has one, other-
wise the tube socket plate terminal is used.
The ’scope is coupled to this terminal thru a
small capacitor. The size of this capacitor can-
not be predicted precisely, but should not
need to be over 75 mmfd to give a good pat-
tern with an S9 signal. Start with a few mmid
and increase the value until you get a read-
able pattern from a moderately strong signal.

Use low-capacity shielded wire inside the
receiver for this connection to prevent pos-
sible if feedback and oscillation. Keep all
leads short, and don’t forget there is plate
voltage on that if tube! Every time the cou-
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pling capacitor is changed peak up only the
input (plate) side of the detector if trans-
former for maximum pattern height on the
'scope, using a steady signal or a signal gen-
erator. The wire to the scope should have as
little capacity to ground as possible. Be sure
the "scope is grounded to both transmitter and
receiver,

The 6CL6 amplifier needs about 2 volts of
rf on its grid for the maximum, and % volt
for the minimum, useable pattern.

Remember, the oscilloscope is very sus-
ceptible to stray magnetic fields, so for the
cleanest patterns do not place it near any
magnetic devices such as transformers, relays,
clocks, motors, or even solder guns! For prac-
tical purposes all transformers should be at
least 6 inches away, relays, clocks, and motors
a foot or more.

The “SWITCH” terminals should be con-
nected to switch or relay contacts that close
when the transmitter goes on the air. While
these terminals are shorted when the use
switch is in the “RCV” position, spot switch-
ing is required in the other two positions to
avoid “burning” the CRT phosphor.

There is little need for a vertical gain con-
trol. The weaker received signals have so
much “grass” on them from QRN and QRM
that more gain wouldn’t help, and the strong
signals can always be reduced by the receivers
vf/if gain control. The transmitter always
puts out the same power and about the same
rf voltage into any reasonably “flat” coax line.

With the “USE” switch turned to the
“ENV” position, the ’scope is turned on, and
shows the envelope type pattern on transmit-
ting. The “TR” position gives a trapezoid pat-
tern on AM when transmitting, or a bow-tie
pattern on SSB. The “RCV™ position turns on
the vertical amplifier, and the ‘scope shows

amplifier layout. Tie

Underneath view, showing
point strip (center) holds voltage-doubler sup-
ply connections and parts. Each electrolytic can
contains two 20mfd 450 volt electrolytics, with
separate positive and negative leads. Upper
can is used for the doubler circuit.
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the envelope type pattern on both transmitted
signal and the received signal, without further
switching.

The first two positions are necessary to
monitor your transmitted phone signals prop-
erly and monitoring by ‘scope of received
signals is not needed 95% of the time. Once
you have checked a guy’s modulation and
told him about it, and perhaps checked again
as he adjusted his gain, there’s not much use
in watching any more. So switch back to
“TR” or “ENV” so vou can keep your own
modulation right up there and conserve the
CRT phosphor while receiving.

The envelope pattern of the received signal
is not always a true presentation of the trans-
mitted mg,nm] due to the limitations of the re-
ceiver and the propagation path. The receiver
bandwidth affects the apparent modulation
of the higher frequency sidebands, and the
truest pattern is shown with the greatest band-
width. Yet even with an 8 ke bandwidth it
could be possible for the signal to be over-
modulated by a 10 ke parasitic the receiver
wouldnt show! Fading on the lower frequen-
cies is often selective enough to remove either
carrier or sidebands, giving wide variations in
apparent modulation. Such a signal must be
watched for some time and averaged to get
the approximate modulation percentage.

NOVYEMBER 1962

Despite these hmitations, monitoring re-
ceived signals by ‘scope is a rewarding experi-
ence. Certain makes and models of transmitters
can be identified by their patterns! Good,
clean, well-modulated signals look as good as
they sound. Surprisingly, over-modulation is
NOT the prime cause of severe splatter! Broad
signals are often apparently undermodulated,
while the definitely overmodulated ones are
often surprisingly narrow.

There are so many variations of power sup-
plies possible for the high voltage that it
would only be confusing to even list a few.
You're welcome to try any and all varieties of
rectifiers and multiplication circuits that you
want. The one shown in Fig, 1 is OK and in-
expensive, but is just one of many possibilities.
What is needed is 900 volts at 2 ma, —250
volts at 40 ma, and two 6.3 heater windings
at .6 amp or more each.

WARNING! Ordinary insulation does a
pretty good job below 1,000 volts but is risky
above that, so don't get any ideas about using
1.250 or 1,500 volts in these Simplescopes.
t isn’t worth the trouble. And don’t get care-
ess with the 800 to 900 volts in this 'scopel
t bites real hard! Be sure all insulation is
clean and unbroken.

The complications added to the original
Simplescope circuit as described in this article
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are about as far as it is advisable to go in an
instrument of this type. Anything further
would bring it into a class with kit and com-
mercial type scopes. The 3-inch Simplescope
with vertical amplifier does a very adequate
job of monitoring at a very reasonable price,
without complicated circuitry, requires no spe-
cial parts, and should not prove to be a

difficult building job.

I want to thank Dick St. Amant WgGZQ,
for his thorough testing of the model shown
at his station under tvpical conditions. 1 al-
most didn’t get it back, he liked it so well!
And again my thanks go to my friend Bob
Rode W¢gBRE, for the excellent photographs.

. . . WgOPA

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

The Heath IM-30

Transistor Checker

Here is a piece of test equipment that has
been misnamed. Instead of a transistor tester
it should have been named the transistor
analyzer. This is exactly what it does. It mea-
sures 54x10%x10%. The tester tests transistors
and diodes under conditions that correspond
to actual de operating conditions. Since the
author has specialized in transistors for the
past 7 years this equipment is right up his
alley.

The kit is complete and the instructions are
thorough. Only precision components were
used in this kit. It was constructed and tested
by the author in approximately 20 working
hours.

With transistors coming into the amateur
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field more each day this piece of test equip-
ment fills the bill. It would almost be im-
possible to cover all the parameters this tester
covers in this article.

Just about everyone who even has a slight
interest in transistors wonders what the gain
is of a particular transistor. This is a good way
to find similar transistors when using 2 PNP
in conventional push pull amplifiers or PNP
and NPN in complementary symmetry ampli-
fier for receivers or modulators.

Let’s cover the gain test (dec beta-dec alpha).
Readings are taken off af a calibrated direct
gain dial after the 10-0-10 micro-amp 100K/
volt meter has been nulled. The following is
the gain circuit:
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GAIN TEST (DC ALPHA) (DC BETA)

The following additional information may be
obtained direct:
Base current (Ib) Collector to base leak-

age (Icho)

Collector voltage

(Ec) [Leak voltage
Collector current (Ic)  Short test
Collector to emitter

leakage (Iceo) Diode Test

With some of the above information and an
external voltmeter used in several instances
the following information may be obtained:

AC current gain DC Transconductance
le,-1co &
[by-Ib, E;

AC Transconductance DC Base resistance
ICI-IEE Eh
Eh]"Eh.'..’.‘ Ih

AC Base resistance DC Collector resist.
Ehl-EIIE El.'
Ihl'IhE Ii'

AC Collector resistance
E'.]"E{.E
.10

What difference is used in the formulas two
different bias or voltage points have to be
taken.

The author selected a bargain basement
transistor audio if type which costs less than a
dollar and made several checks with some sur-
prising results. It was a PNP with a gain of
90 which is excellent. A transistor has good
gain if it has a gain of 70. The base ac re-
sistance was 750 ohms and the collector ac
resistance was 1500 ohms.

The base and collector resistances become
important when a transistor is to be used in a
circuit, This allows the builder to properly
match the input and output. The checker in
itself is an education in transistors. It takes a
little practice and usage to master it. Remem-
ber it is a piece of laboratory test equipment.
Instructions with the tester are very clear to

follow. . . » W5]SN
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Simple

Squelch

HERE is one basic circuit missing from
most receivers currently available to the
modern amateur—squelch control. Essential for
VHF operation, squelch can also provide a
tremendous increase in operator enjoyment on
the lower bands or wherever QRM and back-
ground noise levels are high. The lack of such
a circuit becomes extremely obvious whenever
one of our present communication receivers is
used as a tunable if for VHF converters. Fortu-
nately the problem is easily solved, as a
squelch circuit may be incorporated in most
receivers with minimum effort and without
disfiguring the equipment. A simple, proven
circuit for this purpose is outlined below.
First, however, for those who have never
used a receiver with squelch, it will be worth
while to back up and define exactly what this
circuit does. Stated simply, the squelch circuit
is an active circuit which effectively silences
the receiver in the absence of signals stronger
than a certain preset threshold. The word ac-
tive should be noted, for it is what separates
a true squelch circuit from judicious adjustment
of the various receiver gain controls. Squelch
circuits are normally tied, either directly or
indirectly, to the receiver AVC bus and obtain
their controlling voltage therefrom. Squelch
circuit operation is based on the fact that most
noise and QRM, while of high audio content,
actually represent little signal strength and
therefore cannot develop significant AVC volt-
ages.

VAR| ABLE
CONTROL (THRESHOLD)
VOLTAGE VOLTAGE

AUDIO | % % | AUDIO
IN H -~ Pt p ) ouT
cl SILICON c2
SI0DE
FIG |
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David Bernays K4UWX
HAMBOARDS

Box 13158

Pine Castle, Florida

There are three basic requirements that
must be met by any squelch circuit before it
can be considered acceptable for inclusion in a
typical communications receiver. These are:

1) The circuit may be installed without
making any mechanical alterations to
the receiver.

2) The squelch threshold must be a front
panel control.

3) The squelch must operate reliably on
the weakest signal that may be dis-
cerned above the background noise level.

The requirements of item one are obvious
as most of us are unwilling to compromise the
resale value of an expensive receiver. Thanks
to TV (there must be something good about
TVI!) requirement two is easily satished.
Squelch threshold can be made a front panel
control by substituting a dual potentiometer
with concentric shafts for the original receiver
audio gain control. One section remains a
volume control, the other is used for squelch
threshold. These dual pots mount in the same
size hole as the original volume control and
are readily available from any parts house.
The last requirement is operational in nature
and based on a rather fundamental premise—
none of us like to miss the weak ones as this
is where the DX usually hides!

A simple circuit which fulfills the above
requirements is shown in basic form in Fig. 1.
[ts operation is based upon the unique charac-
teristics of a silicon diode. Such a diode, when
forward biased, represents a very low imped-
ance. When back biased the same diode has an
effective impedance of ten or more megohms.
Germanium diodes, because of their low back
resistance, will not work. The best silicon
diodes available are the high back resistance
types. The Hughes 1N457 used here is typi-
cal (and also inexpensive). When it is con-
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nected as shown in Fig. 1, squelch action is
obtained in the following manner. The variable
voltage lead is connected to a potentiometer
which allows this voltage to be set as desired.
This is the squelch threshold control. The
other side of the diode is connected to what
will be called the control voltage and must be
one which varies depending on the strength
of the signal being received. Audio is applied
to the circuit through de blocking capacitors
Cl and C2. As can now be seen, in the ab-
sence of signal it is possible to set the variable
voltage (threshold) to where the diode is just
slightly back biased, blocking the audio. Any
increase in the control voltage will cause the
diode to conduct. The diode then represents
a very low impedance and allows the audio to
pass. The control and variable voltages are
both applied through isolating resistors whose
combined parallel resistance must be greater
than ten times the typical audio impedance
of the circuit wherein the diode is placed in
order to avoid bypassing a significant portion
of the audio voltage.

The first source to be considered for a con-
trol voltage is the AVC bus itself. Unfortu-
nately this bus normally operates at an
extremely high dc impedance and will not
tolerate the degree of loading the squelch
circuit would impose upon it. A much better
point to obtain the control voltage is the series
fed screen grid on the last AVC controlled if
amplifier. This screen grid’s current (and
therefore voltage) varies in accordance with
variations of the dc bias applied to the control
grid of the tube. As the control grid obtains
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and ANTENNA SYSTEMS

The Choice of the Discriminating
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I re x LABORATORIES

ASBURY PARK 40, NEW JERSEY, US.A.

its dc bias from the AVC bus it can be seen
that the screen grid voltage will shift signifi-
cantly for even the smallest of AVC bus fluc-
tuations. The screen grid therefore provides
an excellent source of control voltage, one
that has both convenient magnitude and low
de impedance.

There are some cases, such as in the ARC-5
series of surplus receivers, where all the screens
are fed from a common stiff medium voltage
source. If this is the case on your receiver,
the particular screen grid should be discon-
nected from the common line and the circuit
shown in Fig. 2 substituted. The screen drop-
ping resistor is chosen to provide the same
screen voltage as was originally present. The
value of 100 K shown on the diagram is typi-
cal and may be considered a good starting
point to experiment from. The screen grid
dropping resistor can also be optimized to
provide the greatest voltage swing for small
changes in the AVC bus voltage. This value
is best determined by trial and error. So long
as the screen grid voltage that results remains
within 20% of the original value operation of

+* - 0 4
(200-300v)
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the last if stage will not be materially altered.

The best point in a typical communications
receiver to apply this squelch is between the
audio gain control and grid of the first audio
amplifier. This stage, in its typical form, is
shown in Fig. 3A. Fig. 3B shows a practical
installation of the squelch circuit. Coupling
capacitors Cl and C2 have been chosen so as
to represent, in series, the same impedance as
the original coupling capacitor. Resistor R2
has been split into three components so that
the actual squelch threshold may be spread
over a larger portion of the pot’s rotation.
R2B should be chosen so that it can swing

ALL THAT NICE NEW |
EQUIPMENT ON THAT
DIRTY OLD TABLE!

UGH!
You need an ALDEN HAMBENCH
0
copflianiias
‘t"ﬁ\ 7 _®
@ ..-ir-‘ — o k
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Formica top All steel construction
AC outlets Coax outlets

$139.95 Dehux

Deluxe
Model

At your dealer . . .

Send for convincing brochure

or direct
ALDEN PRODUCTS

117 North Main Street, Brockton, Mass.
|Ad composed by Wayne Green)
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the variable voltage over a greater range than
will be present under any conditions at point
A on Fig. 2. R2A through C can all be part
of the same potentiometer, but this is not rec-
ommended. For the circuit to work in a posi-
tive manner, resistors Rl and R2A-C should
be made the lowest possible values consistent
with satisfactory performance. Their combined
minimum value may be determined in the fol-
lowing manner. Before the squelch is installed,
bypass the centertap of the volume control to
ground through various resistors. (During this
test the volume should be set at a comfortable
listening level.) The smallest resistor which
can be so inserted without degrading either
the audio volume or quality will constitute
the minimum ac resistance that the squelch
circuit should be allowed to represent between
the audio grid and ground. Examination of
Fig. 3B will show that in the squelch circuit
the equivalent to this resistance is actually
composed of three separate parallel compo-
nents. (For purposes of calculation consider
the squelch to be at the high voltage end of
R2B.) These are R1, R2A, and the total of
R2B and R2C. The three resistances should be
essentially equal in value. Their total parallel
resistance should approximate the minimum
value determined above. The values shown in
Fig. 3B may be considered typical.

Capacitor 3C has been neglected so far in
order to avoid confusing the basic fundamen-
tals. It may be present in original equipment
at either of the locations shown in Fig. 3A.
When so placed its presence serves either or
both of two purposes. The first is to remove
any trace of if frequency components from
the audio. The second is to provide a degree
of tone control. C3 serves both of these func-
tions in the squelch circuit plus one more.
When the diode is back biased, there is still
a very small amount of audio leakage. If this
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is allowed to go directly to the first audio
amplifier grid an audible output will be pres-
ent at the receiver speaker. Placing C3 as
shown in Fig. 3B shunts this small audio com-
ponent to ground, allowing the squelch to
achieve 100% quieting. The optimum value of
3C is best determined experimentally by sub-
stitution. The larger the value of 3C the bet-
ter, the limiting factor being how much ca-
pacity can be inserted before the receiver's
high frequency audio response is reduced to
an unacceptable point. Some attenuation ol
highs will normally be beneficial in communi-
cations work, as will be noticed when experi-
menting with 3C. Typical values are 820 or
1000 mmfid.

A brief examination of the impedances in-
volved in the complete squelch circuit is now
possible and will help to explain the operation
of the circuit. When the squelch is closed
(diode conducting) the diode represents an
impedance of several thousand ohms. Since
the audio impedance of the circuit between
the volume control and first audio amplifier
grid is typically 100 K—500 K, the additional
series resistance of the conducting diode re-
duces the available audio voltage only a few
percent, an effect that is not noticeable. The
combined shunt impedances of R1 and R2A-C
decrease the available audio 1-3 db, depend-
ing on the values chosen. This is not a serious
loss either as most receivers can provide con-
siderably more audio than is ever needed. The
impedance of 3C is also parallel to these re-
sistors but varies according to frequency. (It
it is chosen as outlined above, its presence,
rather than detracting from, will probably
enhance the audio characteristics of the re-
ceiver.) When the squelch is open (diode
non-conducting) the diode represents a mini-
mum impedance of 10 to 100 megohms. It,
together with C3, may be considered an ac
voltage divider. As C3 now represents a rela-
tively low impedance (approximately 100 K
at audio frequencies) compared to the non-
conducting diode, it can be seen that negligi-
ble audio voltage will be present at their
junction, or therefore at the first audio ampli-
fier grid. This effectively silences the receiver.

Phvsical installation is extremely simple.
The original volume control is replaced with a
dual potentiometer, one section of which has
the value of the original audio gain control,
and the other section that of R2B. Most of
the additional components may be mounted
between the volume and squelch control termi-
nals. An additional multilug terminal strip can
usually be mounted somewhere near the vol-
ume control to provide convenient tie points
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STEEL TOWERS

For Rotary Beams, FM, TV

You can erect this tower yourself. Just dig
four holes, set anchor posts in place, bolt the
pieces together. 534 ft. ladder sections make
it easy to work higher as tower goes up. It's
a lot of fun to build your own tower — and
saves you money, Loo!

HURRICANE PROOF!
VESTO TOWERS HAVE
NEVER FAILED!

® 4-Post Construction for Greater
Strength!

® Galvanized Steel — Will Last a
Lifetime

® SAFE — Ladder to Top Platform
® COMPLETE — Ready to Assemble

® Attractive—no guy wires
Base Equal

Ry 4 e I SMALL DOWN PMT.—EASY TERMS ‘

Vesto Towers are available in Towers are shipped to your
a wide range of sizes to meet home knocked down, FOB
requirements of amateurs and Kansas Ciiy, Mo. 4th class
freight. I'rices subject to
change...s50 order now!

mmmerr:iat users alike. Hqtc
the low prices for these quality

lifetime towers: 292.§ 159, send check or money order
28°.§ 194, 33'-§ 229, 39'-% 276, + » Or write for free informa-
44°-8 313, 50'-% 362, 553 408, Lionn.

61°-8 463, 77'-8 724, 100°-51132,

Inc.

WRITE TODAY
FOR COMPLETE
FREE INFORMATION
AND PHOTOGRAFHS

VESTO CO.,
20th and Clay
North Kansas City, Mo

Model B-24

Mini-Product’s time-proved B-24
4.-band ontenna combines maximum |
efficiency and minigturization fo _
provide hams with an excelient antenno |
where spoce must be comidered

Write for dato on the B-24 and
other tompact antennan:

® Model B-4010— &0 and 10 M.
twe 18 elements, 10 boom
Net $79.50
. ® Model C4—Coax Yerfical
{ne redials) &, 10, 15, 20 M.

: Net $34.95

h ® Model M-4 Mobile
i &,'HL IS,EEH-.; .-Hﬂ $16.95
e o Poteshi pending

Like oll Mini-Products antennas, the
B-24 employs “Multiple Hot
loading for maximum eHiciency
TV rotor adequote; Feed line, 50 ohm
coax; SWR 1.5:1.

Amoateur Net

$59,95 et Ty <
ey M&yzr@wdwﬁ. fw

63




for the remainder of the circuit. Long leads
should be avoided if they are part of the first
audio amplifier grid circuit. Where this is not
possible, such leads should be shielded to
avoid hum pickup.

This circuit has been installed in several
receivers by the author, providing satisfactory
results in all cases. The actual performance of
this squelch appears to be more effective and
reliable than many of the circuits commonly
used in commercial communications equip-

ment. It is certainly simpler! Effective squelch
action, from fully silenced to fully open, is
consistently obtained from signals 3-6 db
above the background noise level. This corre-
sponds to AVC bus variations of less than .05
volts. The advantages of adding such a

squelch circuit are many and worthwhile.
Once you have used a receiver so equipped,
you too will probably consider squelch an es-

sential control. . . « K4AUWX

Good old

The other night when all the shows in Ten-
nessee Valley had the odor of our local Clark’s
Cove mud Hats at low tide, I placed a pair of
cans on my dit happy head. After shooting
the 60 cycles to my cabinet of used tubes,
my hearing aid came to life. It was then that
I heard a Space Jockey calling a Charlie
Queen. Not being the type of fellow that
drinks and shoots electrons into space at the
same time, I put my glass of milk back into
the ice-box and slapped the AC to the 55%
pounds of #12 that I got from an old batterv
charger. As soon as my 1A2’s got red on the
plates, the neighbors buzzed my land line and
I knew for sure that I was on the air. As the
XYL answered the twisted pair, giving the
names of our local TVI committee to the
Video Ranger that called, I gave the Space
Jockey calling Charlie Queen a long shout.
My signal must have punched a large hole in
the QRM, because this Space Jockey started
to pump my call letter down the coax and
into my hearing aid. At once I knew that I
had snagged a DX station. This RF Jockey
lives a good five city blocks away from my
QTH! He at once thanked me for shouting
at him and gave me 10 Dog Biscuits. This
made Duke, the canine member of our little
family very happy. He also reads the mail.
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Charlie Queen

Ralph Morris WIQUE

My contact then told me that he had his rig
mounted on a bread board. Knowing that
most bread comes already sliced, there must
be plenty of these boards on the surplus mar-
ket. He did however put a good signal into
my bucket of tubes, in fact enough to make
my cans rattle. At this point I switched to my
Pretty Mary Squacker, and gave this Space
Jockey an RST report of 5 square. I could not
give him a true reading from my S meter, as
it is one that I picked up at a surplus store
and only reads “The Flow Of Fuel Per Hour.”
He told me that he could not have a long
winded Rag Chew at this time as his favorite
gun-slinger would soon appear on the one-eyed
monster. He thanked me for the shout and the
QSO which he said was Real Arm Chair Copy
all the way. He asked me to send him some
wall-paper for his shack. I told him that I
would send his wall-paper by the next Pony
Express. 1 thanked him for the chew as I
sent him 73. Then I slung it back at him to tie
the ribbons on it saying that I would see him
down the log. After that I pulled the Main
and slapped his name along with his XYL's
handle on the log. I must finish this now, for
some Joaker in a white coat is standing in
back of me with a big net,—"“Must be a
TVI Complaint!”
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Transcelving

Dean Cupp W4JKL

ID you ever build a transceiver and end

up with a switching circuit using so
many contacts you didn’t know what to do?
Relays and switches with many contacts are
expensive and are more subject to failure. If
you share this common problem Fig. 1 may
be for you.

V1 is an ordinary class C power amplifier,
V2 is the controlled stage. When the power
amplifier is operating a negative voltage is
developed across R1, the grid bias resistor.
Since this negative voltage is only present dur-
ing transmit it may be applied to the control
grids of one or more stages of the receiver
driving the tube(s) to “cut off.” In this condi-
tion no (or very little) plate current is drawn
and no signal is passed. AVC acts the same
way with a very strong signal.

TRANSMITTER

RECEIVER .I[
|
|

ve Vi
DRIVING
e | smace - |(
RFC % R

.-'"""'\Gt

C2 _~

/

e

T

RFC, CI1, and C2 are to prevent robbing
V1 of drive or interfering with the operation
of the controlled stage, and should be values
appropriate to the frequencies used. (C2 will
probably be larger than C1.) C1 and C2 are
in parallel, as the lead could pick up a signal
causing interference to the circuit at the end
un-bypassed. Check to see that you have
enough negative voltage across R1, or in the
case of a higher powered transmitter, Rl
could be made a voltage divider. It is recom-
mended that the mixer and audio stages be
controlled. Happy soldering and 73.

. . . W4JKL
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TAKE THE SHEET METAL GRIEF

OUT OF ELECTRONICS

Preformed sections make
chassis and boards easy to as-
semble and wire! Makes elec-
nics fun. Write for FREE lit-
1 erature on new circuit technique.

_~BALD EAGLE ELECTRONICS DEPT. 2 LA CROSSE, WIS.

TRI-BAND-QUAD

$|.00 Foreign postage 15¢ extra
COMPLETE PLANS

® No Stubs ® High Gain
® High F to B ® Low S. W. R.
@ Very Broad ® 30 Lbs. Max,

BEARRINGTON SPECIALTIES,
Box 154-S, Barrington, R. I.

CO-AX
CONNECTORS

Ali are BRAND NEW, current produc-

tion to latest mil specs. postage

prepaid
PL-259 45¢ each; 5 for $2.00; 5 for $2.20
SO.239 40¢ each: 5 for $1.85: 5 for $2.00
PL-258 55¢ each; 5 for $2.65; 5 for $2.90
UG-175/U |1¢ each; 10 for $1.00; 10 for $1.25
UG-176/U |1¢ each; 10 for $1.00; 10 for $1.25
UG-173/U* 9¢ each; 12 for $1.00; 12 for $1.25
M-359% 23¢ each; 5for $1.00; 5 for$1.25

*Unused military surplus, clean and bright.
Orders for lllinois delivery, please add 4% to
net prices.

Manufacturers and dealers, inquire our “out of
this world prices" on lots of 1,000 or more.

"GOODIE" sheet with every order.
BC ELECTRONICS

2333 S. MICHIGAN AVE.
CHICAGO 16, ILL. CAlumet 5-2235

HAVE YOU EXPERIENCE IN DESIGNING
RADIO EQUIPMENT?
SSB? VHF? TRANSMITTERS? RECEIVERS?

You may fill an important place in cur Engineer-
ing Department. Engineering degree preferred.
Call or write Milt Sullivan, KSYDO, Chief En-
gineer,

R. L. DRAKE COMPANY, MIAMISBURG, OHIO

TELETYPEWRITER
EQUIPMENT + COLLINS

51J)2, 51J3, R-390A/URR Receivers (.50-30.5
MC). Teletype Printers #14, #15, #19, #20,
#26, #28. Kleinschmidt Printers #TT-4A,
TT-76, TT-98, TT-99, TT-100, CGC-3. Tele-
writer Frequency Shift Converter. For general
information & equipment list, write to TOM,

WI1AFN, ALLTRONICS-HOWARD CO.,
Box 19, Boston 1, Mass. Richmond 2-0048.
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Spotting Simplitied

HE Heath Apache and other transmitters
Tare equipped with shiny bright red
“spotting” buttons which, according to the
manufacturers, are supposed to let you find
your own signal in the receiver without putting
a signal on the air.

But in practice, it often takes two left hands
or an assistant operator to do the job in less
time than it takes to tune up the rig on a
new band.

These “spotting buttons” generally do
nothing but turn on the VFO (and all subse-
quent stages) without actuating the antenna
change-over relay or receiver muting device.

In phone operation this is usually OK, ex-
cept that the signal is often so strong you
can’t zero a weak signal accurately because
you just can't hear the beat note.

CW operation goes something like this:

(1) You find an S-5 DX signal down the
band calling CQ

(2) Turn off B-plus to the final

(3) Hold the “spotting button” down with
one left hand

(4) Turn the VFO knob with the other left
hand

(5) Reduce the receiver RF gain with the
right hand to avoid arcing between your ear
drums as the “spotting” signal screeches into

place.

I.- BUFFER DRIVER |
P e

} SW ON PANEL

b el
] 6 3vAC (FROM XMTR
RY FILAMENT STRING)
ill—-‘.:r“"L ” RY COL
L
KEY LINE

{ (MICRO SW B KEY)

—
—

b6

George Thurston W4MLE
3407 Prock Drive
Tallahassee, Florida

(6) Restore B-plus to the final and restore
Rx gain to normal.

Failure to kill B-plus, of course, defeats the
purpose of the spotting switch. Since the
switch in effect simply closes the key, youd
put a carrier on the air if the final B-plus
stayed on.

The solution—in the Apache, DX-100, or al-
most any other transmitter of whatever make
—is a simple DPDT relay with a 6.3v AC coil.

The relay is connected so that one pair of
contacts will close the key line when the relay
pulls in.

The other pair of contacts disconnects the
plate voltage from the buffer and/or driver
stages following the VFO. This automatically
keeps the spotting signal off the air.

The former “spotting” button on the front
panel may now be used to close the circuit
to the relay coil. A still better system, however,
is the one I've installed in my Apache.

The switch lead for the relay coil is brought
out through the accessory plug and connected
to a micro-switch mounted next to the key.
Thus, simply by moving my forefinger from
key to switch toggle, I can actuate the relay,
leaving my (only) left hand free to twist the
VFO knob.

With only the driver stage disabled by the
relay, I found the spotting signal still too strong
for comfortable CW work. So I rigged it to
cut off plate voltage to both the buffer and
driver. This worked fine for CW but gave too
weak a signal to use on strong phone signals.

The solution was a two-position rotary
switch mounted on the front panel in the place
tormerly used by the “spotting” pushbutton,
In one position, this switch causes the relay to
kill only the driver. In the other position, the
relay kills both the driver and buffer.

Spotting with this arrangement is absurdly
simple.

(1) Hit the spotting switch at the key

(2) Twist the VFO knob

(3) Release the spring - return

spotting
switch.
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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.:@:

Four

Hancock & Somerset Sts. Phila. 33, Pa.

whiE,

e Mounting Ears

e Silver Gray Seamliess
Hammerlone Case

e “U" Ground

U. L. Approved Receplacles
Components e Adaptor Free

Model 24CB (Circuil Breaker Type) $10.50

Panel Mounted Fuse
On-0K Swilch

Pilot Light

Tough U. L. Cordsel
Molded Plug

Coax
VS

Open Line

Sometimes progress does more harm than
good. World War II brought us the coax
cable. Almost every amateur has used it in
or around the shack. Up to the point when
cable became available for amateur use,

Weight

Losses mount heavily with High SWR
Will excessive losses render Line Inoperable
Will insulation burn through
Losses at 220 mec (100 feet) Pwr pct.

(using 134" . o et YD e e
RGOSV as'dame - . - T eni e
com. ) G T R R o 0
BT IS BTRE L AT e BN LT N R N, e

Deterioration with age
Capitance in mmid
When used as untuned line

Precautions for water on the line ...............

Effected by nearby objects

Now that I have given the pros and cons, it
would seem that the score is 10 to 1 in favor
of open line.

Let's assume we have a 2 meter antenna
100 feet in the air. Using coax all the way
could result in the loss of 70 per cent of the
power. Using open wire cuts this to a 4.8
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Bill Roberts WIHOV

Gain. Inc.

everyone used a variation of open wire feed.

We feel that we should make a box score
on this old feed style and let you decide
which is best. Score it honestly and let the
chips fall where they may:

Open Wire Coax
Light Heavy

............ No Yes
............ No Yes
............ No Yes
............ 6 per cent 80 per cent
............ 4.8 per cent 70 per cent
............ 2 per cent 46 per cent
............ 1 per cent 14 per cent
............ Cheap Expensive
............ Negligable Noticeable
............ O (virtually) 28. 5
............ Good Questionable
............ None Must be sealed
............ Some Very Little

per cent loss (1/14). After reaching the shack
it should be converted (balun) to coax. This
takes a little matching but maybe the saving
of 65 odd percentage points of power makes
it well worth the “trouble?.”

We are not asking you to go to open line,
we are just asking if you can afford not to.
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The Biggest

Allied Radio is not only a good 73 supporter,
but they also have an interesting line of ham
gear and test equipment that they turn out.
The Allied catalog has for years been con-
sidered the most complete parts and equipment
catalog available. The 1963 issue is now out
and if you haven’t already received one you
would do well to let them know of your in-
terest with a postcard. Mention 73.

Coax Switch

Bay Roy Electronics, well known for their
coax relays, now has a cute little DPDT coax
switch which will work at frequencies up to
3000 me. The switch will handle 100 watts and
has BNC connectors. Drop a line to Bay Roy
for prices, 16608 Madison Avenue, Cleveland
7 Ohio.
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Lafayette Radio is coming out with new ham
gear so fast that it is difficult to keep up with
them. Their newest releases are a pair of six
and ten meter transceivers. The HE-50 is the
ten meter model, runs twelve watts to a 2E26
final and uses the popular 7 mc crystals. The
built-in dual 117 vac/ 12 vde power supply
allows the unit to be used either at home or in
the car without changes or separate power
supplies, Comes complete with push-to-talk
mike for $109.50, all set to go. The HE-45 six
meter model is similar, using the 8 mec crystals
and sells for the same remarkable price. The
receivers are superhets with a 1650 ke if and
an rf stage for good sensitivity and rejection
of images. Both are 15 pounds, great for por-
tability. Write Lafayette, 111 Jericho, Syossett,
N. Y. or just buy one from this writeup or
their ad on page 3.

Heath Catalog

The Heath Company is getting out a larger
and larger catalog every year. Now it’s be-
ginning to look more the size of a Sears catalog.
[t you can read the latest catalog without eat-
ing your heart out for all that ham gear then
voure suffering from a lack of imagination.
Boy, if I had money could I tear into an order
blank! Heath has more ham gear than any
other classification, too! Write to Heath for
their new 100 page catalog. Benton Harbor,
Michigan,
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AND FREES YOU FROM POWER LINES

TRANSISTORIZED e BATTERY
POWERED e CONVENIENT ONE
HAND OPERATION e WEIGHS
ONLY 14 OZ. e LETTER KEYED
COILS AND SCALES e FREQUENCY
RANGE 3.5 TO 230 MC. e EPOXY
COATED COILS WITH RELIABLE
BANANA PLUGS.

KIT $29.90 ¢ ASSEMBLED $39.90
SEND FOR TECHNICAL BULLETIN

Another Exclusive Item — TRANSIS-
TORIZED SIGNAL GENERATOR e
135 KC. TO 120 MC. e CB XTAL
SOCKET ON FRONT PANEL.

KIT $34.90 e ASSEMBLED $54.90
At Better Dealers

CB Walkie-Talkie

While we don’t ordinarily pay much atten-
tion to the new CB gear that is announced,
this one looks worth a mention. Lafayette’s
HE-66L. CB Walkie-Talkie sells for $19.95
each and uses crystal control for both receive
and transmit, plus a superhet circuit in the
receiver! Four transistors and a diode are used.
Complete with leather carrying case, antenna,
crystals and batteries. 85 mw power so you
don’t even have to have a CB license to use it.
A pair of these ($38.95) are mighty handy
around any ham shack. Lalayette Radio, Syos-

set, L. I -N.Y
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The Telrex full size 40 meter beam, com-
plete with 46’ boom! Price? $725.00 without
the cottage.

Books

Radio Frequency Systems is the first vol-
ume of the Modern Communications
Course written by Mr. Edward M. Noll,
W3FQ]J, and published by Howard W. Sams
and Co., Inc., of Indianapolis, Indiana. It is de-
signed to fit with others in the course to give a
practical and comprehensive coverage of radio
communcations., The reader is assumed to
have a basic understanding of radio receiver
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operation and some fundamental knowledge
of electronics. However, basic theory and
modern design concepts are included in each
volume,

Radio Frequency Systems contain com-
prehensive coverage of Radio Fundamentals,
Class C Amplifiers, Oscillators, Exciters and
Frequency Multipliers, Power Amplifiers, An-
tennas and Lines, Antenna Matching and
Tuning Systems, and Transistor R.F. Circuits.
Although the course is primarily intended
for use as a classroom text, the style of writ-
ing is so explicit that it is readily usable for
home study. This should prove a worthwhile
addition to vour library. Price: $4.95. H.P.

Havin%‘Fun With Transistors is another
Howard W, Sams Photofact publication by

Ken Buckwalter. If you have any old oatmeal
boxes laying around, this is the book for you.
There are thirteen simple transistor circuits
that you can amaze and mystify your friends
with. Sample chapters: Home Broadcaster,
The Speaker Mike, “Boris” the Talking Skull,
and the Musical Oatmeal Box. Aside from a
brief chapter on construction hints, there is
nothing specifically for the ham. | 350 I

General Coverage Receiver

The Lafavette HE-60 covers from 550 ke to
30 me in four bands and is priced at only
$39.95. Three tubes plus diode for five tube
performance. Built-in speaker. Superhet circuit,
bfo, etc.

SWR Bridge

Lafayette has come out with a power meter
and SWR Bridge. This is designed for CB use
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primarily, but is quite useful for ham applica-
tions up to 50 mc and up to 15 watts, which
covers a lot of territory. The SWR tunction
will handle up to 1 kw, but the power meter
is limited by the 15 watt dummy load built in.
Model TM-58 ($27.95). Lafayette Radio,
Svosset, L. I., N. Y.

The Inverted
Vee-Beam

Paddy Labato WBDLU

YOURS Truly—may or may not have been

the inventor of the Inverted Vee antenna,
however in 1926 I discovered that by slanting
two wires earth-ward I began getting better
reports from my one tube CW transmitter than
with a horizontal Vee and long wire antenna
that I previously had been using.

Through the years since that ti