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On t he 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
pru ned back for several years. Even under the
best of conditions it is di fficult to make much
of a mark while operating from Brooklyn. An
tenna space is nil, the cement sops up all the rf,
and you have more TVI per sq uare inch tha n
is believable.

This had a lot to do with our leaving the city.
One of the important factors in OUf choice of
a new home lor 73 was the heighth and the
clearness of the shot to the southwest lor 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 H y-Gain
tribander up on a forty foot Hohn tower. The
receiver was a Nationa l 303. The resu lts were
marvelous! Every DX station I called came
back and gave me encouraging reports. I
hadn't been able to work ou t like that since
my oId ham station up in Troy, New York, at
college where I racked up a rather good DX
score and won several of the 55 and DX con
tests.

Outside of some difficulty in getting the trl
bander to the top of the 40 footer, it was a
snap getting a good signal onto the 10-15-20
meter bands. Dipoles h ung 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. . . .
rye 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 gett ing on

two meters with a Gonset and a halo and
really putting a OX signal 0 11 the air, If you

z

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 ca ution to the winds and put lip the
best we could manage.

The first step was to order sixty feet more of
Hohn tower and get the an tenna above the
90' trees. The tower ca me in a few days, com
p lete with erecting tool and guys. Art, VE lEY,
arrived at this tim e 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. '\ lath ing to it." They moved
in with us and five days later the tower was
in place, 1 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. \Vhat
a monster! I t fi lled the whole backyard. This
left only the small matter of putting the beam
up on the tower. lIo, bo.

\\'e needed an expert.
We got one. Pat Harris, WI HIV, son of Sam

and Helen Harris, W IFZI and W I HOY (also
\V1BU), who tends their forest of one
hundred-plus footers, drove up with his safety
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 Tapctone 417A converter
th rough the l\C-303 and used the Gonset Com
municator with the C ouset linear, running
about 50 watts output and worked over a range
of about ] 00 miles. Over the next few days the
band opened a little now and then and I man
aged many con tacts with New York and New
Jerscy and even two with Philadelphia. As the
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THE LAFAYETTE HE·30
Professional Quality Communications Receiver
- TUNES 550 KCS TO 30 MCS IN 95
FOUR BAND S - BUILT·IN Q·MULTI· 99
PLiER fOR CROWDED PHONE OPERA·
TION _ CALIBRATED ELECTRICAL
BANDSPREAD ON AMATEUR BANDS
10 THRU 10 METERS _ STABLE NO MONEY
OSCILLATOR AND BFO FOR CLEAR DOWN
CW AND SSB RECEPTION _ BU ILT· IN EDGEWISE S·METER
Sen sitivit y is 1.0 microvolt for 10 db. Signal to Noise
rat io. Select iv ity is = 0.8 KCS at - 6db with Q·MULTI·
PLi ER. TUBES: 6BA6-Rf Amp, 6BE6 Mixer , 6BE6 OSC.•
6AY6 a·Mult iplier-BFO, 2·6BA6 If Amp., 6AY6 Oet·AF
Amp. ANL. GAQS·Audio output. 5Y3 Rect if ier.

90 WATT

PHONE

and

CW

TRANSMITTER KIT

7950
Kr·J90

• 90 Watts Phone or CW on NO MONEY
80 Thru 10 Meters. Built·in DOWN

a-seetten Low·Pass Filter _ Clu r ,
Chirpless Grid Block Keyin r:
Dollar tor dol lar IOU can't neat thi s new l afayette
Starflite t ransmit er. Easy t o bui ld and operate, it
gl istens wit h qual ity and performance an-ever. rea
t ures in addit ion to those li sted above ~ 5 crystal
positi ons and provisi ons for external. Yf O. tuuml
nated edgewise panel meter and ern-net work cut
put for proper antenna matc h. Buy one now - we
know yOU' II be satis f ied with it.

LAFAYETTE RADIO
SMASHING VALUES! TOP DESIGN!

r----.....:S~TARFLITE,.
MADE IN U.S.A.

COMPARE QUALITY'
COMPARE PRICE!

NEWARKBRONX

"

NEW YORK

TOP VALUE
COMMUNICATION RECEIVER

HE·10

79.95
WIRED AND TESTED

_ SUPERHET CIRCUIT UTILIZING •
TUBES AND RECTIfIER TUBE _ BUILT.

IN " S" METER WITH ADJUSTMENT CONTROL _ FULL COVERAGE
8~10 METERS _ COVERS 455KC TO 31 MC _ VARIABLE BFO
AND RF GAIN CONTROLS _ SWITCHABLE AVC AND AUTOMATIC
NOISE LIMITER
The Communications Receiver that meets eve ry amat eur need
available in eess.tc-a ssembte kit form. SienaI to noise ratio Is
10 db at 3.5 Me with 1.25 mlcrcvctt sienal. Select ivity is~
db at 10 kc, Image refl ection is -40 db at 3 Me. Tubes: 3
6806. 2--68 E6, 2-6AY6, 1--6AR5, 1-5Y3.

KT·200
in Kit Form

64.50

JAMAICA

MADE IN
U.S.A.

C ity Zon e _ ::.•

SYOSSET

PARAMUS PLAINFIELD SCARSDALE NATICK BOSTON--- -------- --- ---~~
LAFAYETTE RADIO DEPT. 73K·2 Send me the FREE
P.O. BOX 10, Syosset, N.Y. 388 Page 1963 Cala10g 630 I

I
N am e ,., I

I
AdlJress ---: I

CUT

OUT

NEW LAFAYETTE HE·50A
DELUXE 6·METER TRANSCEIVER

~~;""-' PASTE ON CARD

.. .
~ • ,'C' _ _

114.95
NO MONEY DOWN

• Highly Sensitive Superheterodyne Rece iver Section
for 28·29.7 Me

• Effective Series Gate No ise lim iter
• 3·Sbgl! , tz-watt Transmitter with 2[26 Final
• Illuminated Panel Meter for Plate Current and

"S" Readings
• Pi·Nelwork Transmitter Output
• Built·ln 117 VAC and 12 VDC Power Supplies
• Push-lo·Talk Ceramic Microphone

Provides maximum conven ience and f lelfibil ity In either
mobile or fixed operation.

LAFAYETTE HE·4SA IO·METER TRANSCEIVER
Similar to above except for 6 meter operat ion 114.95

--:-::--.----l...--..---=-:-==-.--=:--r---:::-::::-::--.
LAFAYETTE OO&IIDO®

ELECTRONICS

FREE!:
I
I
I
I
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STRENGTH

THR EE REASONS WHY
YOUR BEST BUY IS ...

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

A trip down to xt eshna's in Lynn. one 01
the larger surplus houses in the Boston area,
armed me with a couple of n ice power sup
plies for bias and screens of m y 4-125A's. The
fi lial amplifier is one I bought yea rs ago for
$30 from Herbach & Hademan. . . . I should
have bough t 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 C\V.

T he 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 d irect ly be
tween us . I didn' t. Lenny, \Vl~IEL, defying
his chronic acrophobia ("I get sick"), quiver
ingty climbed the tower and hun~ a pair of
the Cushcraft Big Wheels below the 64 ele
ment he-am. W hen we found that they worked
almost as well as the big beam, we knew that
all was not well.

[nd, K2CBA, came over for a visit and
looked over the beam. He climbed up the
tower aIH I p ronou nced all the phasing wires
connected correctly. He fel t, as I suspected,
tha t our use of a light TV line for the feeder
migh t he holding li S baek 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. Cadzooks! \Vhat 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 . N"O\\' ,

if I can only locate some of that K200 line....
D id someone say something about high

power being expensive? Maybe so, but not the
way [ 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 Conser Two Meter Linear,
bringing it lip to about sixty watts .. . which
is rea lly enough for most applications. This
drives the 4-1 25A's in the final. The fin al was
surplus and cost $30, as men tioned previously.
The bias supply is a $ 17 regula ted job from
Meslma, the RA-42. The screen supply, also
rouuhucd. carne from Meshna for $20. The usc•

E·Z WAY A ERO·DYNAMIC
desig n dec reases wind load
a n d . provides teles coping
c c r le n that perm its rai si ng
and lowering of tower s ecti ons.
CRAN K UP TO 60 FE ET,
DO WN TO 25 FEE T and
TIL T 5 OV ER FOR ACC ESS
T O ROTOR OR B EAM.

ST RE NGTH is bui lt -i n to
" rery E-Z Wa y T o w er ... Heovy
wall s teel t u b in g le g s, can.
tinuous diag ona l b r a cin g o f
solid steel rod and elec tric
eellv w eld e d t hr o u g h o ut .. .. no
loose bo lts or nut s he re. E.Z
Wa y d e sig n e nd s tr e n g t h ore
your a ssurance of DEP EN D
A BI LITY t hat y o u can c o unt
o n yea r aft er ve e r . Se e yo ur
neare s t dis tri bu tor toda y o r
w ri te f or f ree li terc t ur e ,

The SATelLITE
Model RBX-60- 3P (Po inted) $3 35.00
Mode l RBX·60-3G (Go Ivanized) $410.00

MOUNTING KITS,
CPK X60-3 (Ground Pos t) $125.00
BAK X (Wa ll Brocket) $ 17.00
freight Prepaid anywhere in (-48) U. S. A.

Other Towers from $99.50 to $1995.00

•

E-Z WAY
SoW1tte;\60~I

l
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o
0()

I
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P. O. BOX S7 67 TAMPA S. FLORIDA (Turn to page 921
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John Speclelnv J r. W3HIX
Philco Corp. Lensdele . Penna .

1296 me

Converter
A CONVEHTER IS described that

operates at a signal frequency of 1296 me
utilizing semiconductors throughout. The con
verter is intended for ham communica tions on
the 1296 me band and could easily be adop ted
for moon bounce operation. An if frequency
of 30 me permits the use of any communica
tions receiver capab le of tuning this range.

Six transistors are used in funct ions previous
ly performed by tubes. The use of transistors
reduces the amount of heat generated both by
the if stages and harmonic genera tors. thereby
increasing frequency stability. A diode is used
as a frequency trip ler in the last stage of the
frequ ency multiplier section. A low noise mixer
diode is used in conjunction with a low noise
if prea mplifier (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 schema tic diagram of the

en tire converter.
Philco's 2~1742 MADT transistors are util

ized in the osc illator and the three frequency
doubler circuits. All are operating in the
common-base configuration. A INI47 type
mixer d iode is used as the diode frequency
tripler. The 2;-.11744 ~IADT type which is
specified for oscillator service was considered
for the multiplier stages but was found to have
lower power gains than the 2~1742 which

, ...
Top View of 1296 me Converter.

6

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

The 1266 me heterodyning signal [or the
I N26,3 diode mixer is generated by a 52.75 me
crysta l controlled oscillator, tl.lfce Class "C"
frequency doublers and a d iode frequency
tripler.

In the oscilla tor ou tput circuit, capacitor C1

and coil I., are tuned to 52.75 me. The 1.5 to
7.0 mmfd trimmer in the emitter circuit is
ad justed for maximum output consistent with
stable osci llator operation. \Vith certain crysta ls
it may be necessary to add about l.0 mmfd
of ca paci tance between the collector and
emitter terminals. \Vind ing L2 couples the
output from the oscillator to the input of the
fi rst doubler. Capacitor C 3 and coil L3 tune
the output of this stage to 105.5 me. A tap
on coil La couples the 105.5 me output to the
emitter of the second doubler. Capacitor G!
and coil L4 tune the output of this stage to
211 me.

A low impedance tap on coil L4 couples the
2 11 me output to the input of the third
doubler. A strip line tank circuit consisting of
capacitor C j and coil L j tune the output to
422 me. A copper type sh ield serves as the
enclosure for this tank circuit.

Driving of the IN 147 multiplier tripler
diode to 1266 me is through the variable
matching capacitor Cu tapped onto Ll'j' In
d uctor L t:, with the capacitance Cc formed
by the tuning screw SCa is tuned to 1266 me.

Inductors L 1:J and L l :'i and capacitors CA

and Cn formed by the tuning screws SCI and
SC" respectively. are presclcctors tuned to
1296 me. Loops L I1 and L l 2 couple the signal
from the antenna through the preselectors to
the 1:\263 diode mixer.

The 30 me ou tput of the mixer is amplified
in two common-emitter if stages. Coupling to
the T2364 fi rst if amplifier is through a ne t
work consisting of coil L6 and capacitors C7 •

C 8 and C l :i . Cg and L (\ 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 wi th a slight deterioration
in the noise figure. Capacitor C10 and coil L 7

are tuned to 30 me. Inductive neutralization
is provided by the tapped output coil L7 and
capacitor C!I'

Secondary winding L, provides the coupling
to the 2:\ 1742 second if amplifier. Capacitor
C l 2 and coil L (l are tuned to 30 me. Inductive
neutralization is obtained by the tapped ou t
put coil Lll and capacitor C ll . The converter
output is coupled to the input of the receiver
through secondary wind ing L I O'

Application of forward bias to the IN263

13 MAGAZINE
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Bottom View-Note the copper enclosure for L5
in upper right hand corner.

{

L I adjusted for maximum output. The variable
trimmer ( 1.5-7.0 mmfd) in the emitter circuit
should also be set for maximum output. \Vith
the wave meter set to 105.5 me and coupled
to L3 , adjust capacitor Ca for maximum indi
cation.

The wave meter is next set to 211 mc
coupled to L 4 and C 4 adjusted for maximum
indication on the wave meter. Finally, with
the wave meter coupled to Ls at a frequency
of 422 me, adjust Cs for maximum indication
on the wave meter.

By connecting a 0-5 rna meter across the
22K resistor in the de return for the IN147
diode tripler, all of the multiplier stages and
capacitor en can be trimmed by tuning for
a maximum indication on the meter. Remove
the meter after this alignment.

The 22K resistor in the INl47 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.

\Vith the antenna connected to the intJut
terminal on the cavity tuner, adjust tuning
screw sea and Cij for maximum mixer current
as measured at Jack JK,. With a 1296 mc
signal applied to the input connector, adjust
tuning screws SCI and SC2 for maximum
output. If a noise generator is available, apply
to antenna input and adjust all of the tuning
screws and potentiometer RI 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.

Ist 2nd 3rd
Ose. Oblr. Oblr. Oblr.

IOmw 14mw gmw 6mw

" (Turn to page 79)
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Current

18.5 rna
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0.6 rna

FlO 3

,. ,

Osc.

B

5.0 rna

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. H, and the 1266 mc diode
tripler tank circuit are adjusted for best noise
figure. The IN263 mixer current is in the
range of 300 to 400 "a with forward bias and
about 200 "a 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
Oblr. Oblr.

Alignment Procedure

The if system should be first tuned to 30 me,
This is done by connecting the output of the
if section to the antenna terminals of the 30
me 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 L6 , L1 and L{l for maximum
output on the receiver.

The multiplier section can best be adjusted
by use of a grid dip oscillator. With the GOO
operating as a wave meter, it should be
coupled to the oscillator tank coil and core of
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Telcos New "SB" Series in Action
SYSTEM
DESIGNED.
FOR YOUR
SYSTEM

All those interested

TELCO ANNOUNCES THE

ALL "SB" SERIES
ARE HOUSED

IN SAME
CABINET

A must for S -LINE ow ners.
Same a s S13-S0-C, but for 2
meters . $289.00

6 meter heterodyne c on ver te r
allows your 20 meter trans
mitter to operate o n 6. Only
5 watts 14mc drive n eeded.
Input is 90w AM o r CW, and
125w P.E.P. 8SB on SOmes. In
put & output 50 ohms . $85.00

A must for S-LINE owners.
Puts your S -l1ne on 6 meters
with nothing else to buy.
Complete Plug-In operation.
Makes use of converter out
put a nd p ower supply of S
line . Delivers 175w P .E.P. o n
6 m eters, using 2-6146's. BuUt
in wUh 201 con ver ter for op
timum r ecepnon. a n d allows
use of tr-anscerve feature .
Complete with all Intercon
necting cables . $239.00

" Ua St•• Will ...... 'So II,• •

the Time Payment Plan.

Howie Ryder-WI·WGH
Amateur Sales Manager

TAPETONE ELECTRONICS LABORATORIES INC.

Ask about

ALL MODELS ARE AVAILABLE NOW

Write to:

SEE THE SB SERIES AT YOUR DISTRIBUTOR, OR
ORDER DIRECT

Tel. (bI7) 332-1123

!fIE

5B-80 For the KWM-l. Allows 80

40-M1 and 40 Bandswitch Operation
(n ex t month ).

5B Similar to the SB-50 XMTG

TWO Converter, but for 2 meters.
$139.50

Complete 6 meter sinlle side-

MODEL band (US B & LSB>. M. and
CW transmitter. 175 watts
P .E.P. (2-6146 flnals ) filter

51X sideband generation. com-
plete with buttt-tn VXQ, wait
till you see the low price
(n e x t month) .

SB
Converts your KWM-l t o 40
meter transceive operation.
Obtains power from the

40
KWM:-l power supply and
provides a clean 175 P .E .P.
p unch. Outstanding T ELco 40

M1
Meter Converter assures ex-
celle nt reception on 40. Com-
pletely ready to go mobile or
fixed, with all cables. $175.00

SB-40-Ml , but
KWM-l t o 80

$175.00

Same as the
conver ts the
m eters .

5B
50
C

SB
50

5B
2-C

5B-80
M1

~------ 4



Deluxe your Transce iver

Fred Blechman K6UGT
23958 Archwood Street
Canoga Part, Califo rnia

. ~ .,
,.~~_. - - .~ -" -

G· I6-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.

Perhaps the most desirable change to any
piece of communications equipment, not al
ready having a tuning device, is the addition of
n meter. Normally, this is a relatively expen
sive device, and consumes a lot of panel space.
However, with the availability of the La
fayette T~[-ll Illuminated "S" Meter, the ex
pense and space problem has been overcome.
Only Hs 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
] 2 volt illumination, this meter sells for only
$2.951 It is added to the IIE-35A front panel
as shown in Photo G-16. A single-pole-single
th row (SPST) slide switch (S2) is placed di
rectly below thc 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.

Adding A Meter

Two other nationally available transceivers
are virtually identical to the HE-35A: The
Lincoln 6 Meter Transceiver (All ied Radio,
100 N. \Vestern 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) .
Heady-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.

•.-
o M 11: It-

I 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 "typ ical" 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., th e
II E-35A comes completely wired, with a cer
amic hand microphone and a third-overtone
50.2 megacycle crystal, for $57.50 ( Lafayette
Radio, III Jericho Turnpike, Syosset, L.I. ,
New York Catalog #IIE-35AWX).

10 73 MAGAZINE



The meter serves three useful purposes
when wired as shown in Fig. 1. \ Vith the
meter selector switch ( 51) in the "S-~leter"

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 "HF Output" position of

- t5> ~G» ±:• •
<3 0 1/~ i

$ 119.95
$3 l9 jlO

su ppl y.

P ower s upp ly
8 0th on!)'

Om New Model 1062
for 6 & 2 Meiers

P rice--$I99.95 1t' 55 power

This new model will g ive u p to 500 watts A M &
CW linear, up to 1000 watts pep on 6 & 2 with
a 7034 fina l. 60 C. F .P. M. b lower. Requires ap
prox imate!)' 5 wa tts d r ive on 6 & 2. VoltaKe re
qu ired-plate 800 to 2000 a t 250 ma , screen 300
volts , bias-50 volts.

"•

"
220 ....

,

"', I•
" s - METEIl
~~

e- " ...
'/ - "
o-~

,,.
-

" . I

$ 18.00 Net
Holf Wove

Element
Mox imum

Po ssible Goln

HIGH GAIN ANTENNAS
CONTROLLED RADIATION

Allhough ind e pe nd e nt use of the
TG· 5·S ond TG·2 -R give oma z
ing performa nce , their combined
use o s " Te o m- Ma tes" produ ce
the ul tima te in goin o nd effi_
cie ncy . The e ng ineered com pa t
ible cha racteri sti cs o f pure
ve rtical f,0 lo ril o tion and
motched eed po ints, w ith
the el im inot ion of hori l o n
10 1 po lo rilotion, make the
" Te o m·Mo les" le o d e rs in
the field o f comm unicotion

Goi n Figure s, Rodio t ion Pot.
tetns and Catologs Listing

All Models or. Avoiloble

•• •• • •

Gofl·M••- e

$74 .25 Net
3 elEMENTS
Fixed Sta lion
3X Power o f

TG ,2 · R

"TEAM- MATES"
TG-S-S (144. 170 m,1 TG-2-R

~ I

po tte rn is beomed towo,d the horizon
f o r opt imum res po nse .

Mount ing Structure Does Nol Affed
Rodiot ion Potte,n

:

J&0 LABS
73. Hwy.35
Eill t ontown, N . J .
(201 J 542-0840

( SWI TCH SI

IN · S -METER ·

PO SITION)

",c
THIS L [ G OF
IR()G[ [XISTS
"" .xC[IV[A

"

BRIDGE CIRCUIT

51 , the transmitter final tuning capaci tor may
be adjusted for maximum output on the meter.

To add the meter circu it b reak the connec
tion at "X." This can be located b y 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 resis tor to an unused lug of
the terminal strip . Now wire in the circu it in
Fig. l.

An explanation of tile circuit allows its use
ill a lmost any transceiver. \Vhen 51 is in the
"S·~leter" position , fixed resistors HI and H5,
and va riable resistor H3, form three legs of

NOVEMBER 1962 "
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/ f OIA POl.YSTYREN(
TUBING.

TUNING WAND

L 0 20" AU/lIl INU....I'. _ TU"'iNG TAB
I~AT TO ..SERT
THROUGH SlOE
Of' TlJBmI

•

4 . 25"

Spotting Switch

The addit ion of a "spott ing switch" to a
transceiver allows th e opera tor to locate his
own transmitting frequency on the receiver
di al. This is useful for receiver calibrat ion
purposes and to jud ge the frequency of an
incoming signal. If your transmitter has a
va riable-frequency oscillator (VFO), a spot
ting switch allows you to "zero-beat" ( ma tch
the freq uency) of an incoming signal. The
addi tion of a spott ing switch is usually a simple
wiring job , and the ll E -35A is a good example
as shown ill F igure G. Break the connection
between pins 1 and 6 of the oscillator-amplifier
tube ( 6CX8 \'4 ) and ad d a SPDT pushbutton

slug-tuned capacitor (C-l ) for maximum out
put on the meter. Slug L·4 and capacito r C-4
can be adj usted to cover a broad range of
crystal freq uencies, and very little is gained b y
retuning them each time the crystal is
changed. As shown in Fig. 4, a tuning wand
to adjust C-l may be made from J: inch di
ameter polystyrene tubing. A thin metal sliver,
or a piece of fin e 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-l with sheet metal
screws. This covers the oversize hole in the top
of the II E-35A case, formerly used to allow
access to tuning both C- I 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 . CA UTION: Be sure to remove the
wand before attempting to remove the
H E·3t5A from its case .

l•

_ BULBS IN METER

•
•

WIRE TO PIN t1 ON CHASSIS Pl..UG f OR 6V OR 117'IAC-
WIRE TO PIN e ON Cl14SS1S PLUG FOR 12V fOO,ItER SUPf'LY

METER LIGHT WIRING

FIG. :3

a Whentstoue Bridge circuit, with the trans
ceiver if amplifier circuitry as the fourth leg.
See simp lified schemat ic, Fig. 2. The meter
is used as a voltmeter across the bridge out
put. with H2 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
""'0 meter reading (about 400 ohms) . When
a signal is received, the receiver Ave action
changes the impedance of th e if amplifier leg
of the bridge, thus th rowing the bridge ou t of
balance, and crea ting a voltage across the
series combina tion of H2 and the meter. R2 is
adjus ted for a full sca le reading (about 1300
ohms) on the strongest local signal. Do not b e
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
wa rms up.

The meter lights should be connected as
shown in Fig. 3. If to be used on 6 volts or
] 17 VAC, connect to chassis plug pin 11. For
12 volts usc on ly, connect to p in 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 limi ted life ( about 50 hours on
12 volts ).

when S 1 is in the «RF Output" position ,
radio frequen cy energy from the antenna con 
ucct ion is coupled thru C l and rectified by D 1,
with th e resultant de voltage fed to the meter
th rough H4. The reac tance of C l should he
ap proximately 1000 ohms at the operating fr e
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 va lues of C1 for various frequencies arc
shown in Table 1. The value of R4 should he
se lected to provide near-full-scale read ing
when the transmitter is tuned to maximum ou t
put into th e an tenna to be used. The meter
reading is only to ind icate rela tive output on a
given antenna, and will give diffcrcut max i
mum rendings w ith difforcut unteruuu- ; it is
essentially all rf vol tmete r, ami then -fore reads
the sta nd ing wave voltage a ll the uutcu un [uu:
at the point to which it is connected .

When dl3llgillg crystals ill the HE·35A. it is
usually only necessary to adj ust th e variable

I2 73 MAGAZINE



Here's tile rig you've been wtliting for
Clegg's new THOR'g[ Trtlnsceiver

for 6 Meters"
Astonislling performtlnce""" Priced rigllt!

Fixed station or mobi le. th is l ittle power package reflects all the
advanced engineering and design features that have made CLEGG
the " mos t wanted" gear in the VHf field.
Ta lk about performance ... listen to th is: Fifty solid watts on
both AM and CW; high level modulat ion with full speech cl ipping
to give you famous CLEGG "Talk Power" ; true transceiver opera
tion with tuneable osc illator 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
sitivi ty wi th stability equal to the exacting requirements of SSB
and CWo separate power supply/ modu lator for 115V AC opera
tion, A fully transistorized power supply/modulator for 12V DC
available soon ,
And best of all, this ri g is priced at a level that every ham can
afford. Place your order wi th your dist ributor today. Deliveries
start late in November.

lind lIere~ one for you VHF sidelJtlnders!
•

It ' s th e new CLEGG VENUS six meter trans
ceiver for SSB, AM or CW! Once you 've used or
heard this rig you'll appreciate the engineer ing and de
sign "Know-how" that made it possible.
Here's what you can expect: A superbly engineered crys
tal la ttice filter, SSB transmitter of greater than 120
watts PEP input; amaz ing frequency stabil ity, VFO con
trolled by the receivers tuneab le oscil lator; full power
input on CW and a subs tantial signa l on AM phone. There
is al so output provision to drive a KW linear final.

In the receiver section a double conversion, low noise
super-he! of extr eme sensi t ivi ty and se lect ivity, with
crystal lattice filter and product detector provides flaw
less reception of sideband, AM phone or CWo A 115V AC
power supply of adequate capaci ty is a sepa ra tely 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.

;t:/t9f"" •

I ".
L--

NOVEMBER 19b2

..~
•

And here's a winner and STILL champion in it's class! The famous
Clegg 99'er, si x meter transceiver favorite of thousands of VHF
hams is smal l in size. low in price and tops in performance.
The 99 'er offers operating features unequal led in far more costly
gear, The double conversi on super-het rece iver provides ext reme
selectivity, sensit ivity and freedom from images and cross mudu
tat ton. The transmitt er sec tion employs an ul tra-stab le crystal
osci llator which may also be contro l led by an external VFO. An
efficient high level modulated 8 watt final works into a flexible
PI network tank ci rcuit. A large S meter also serves for trans
mitter tune-up procedure.

e~, LABORATORIES

504 ROUTE 53, MT. TA SOR, NEW JERSEY
OAkwood 7· b800

13



on those occasions when tape record ing from
the air is desired, such as when receiving a
message or running modulation tests. How
ever, if the jack d isables the speaker, you can't
hear what 's being recorded! Also, somet imes
you wuut to check your own modulation to
verify proper operation of the microphone and
speech amplifier circuitry. Your choice of the
above call be accomplished by adding speaker
selector switch (54 ) and earphone jack (}1 )
as shown in Fig. 7.

Xute that Jl must be insulated from tile
panel of the HE-35A with the insulating wash
ers ca lled out in the parts list! Connect J1
across loudspeaker voice coil. \\'hen the trans
ceiver switch is in the receive position the jack
receives the signal from the output trans
Fonner.

H-Ib-Beh ind-pan el view of th e "Deluxe" HE
35A. Point-to-point wiring was used , since the
author 's unit is not being used mobile. However .
t ie points or t ermina l strips should be used for
th e new wiring junctions if th e unit is going to
be subjected to rough handling. Note the ultra
miniature varia ble resistors used to "a lign " the
S-meter circuit.

V~ -A

SPOTTING SWITCH

'"-.

I. Remove jumper from pin I and add Lefe
yette MS·449 pushbutton switch as shown.

2. Tune for max. on S meter for SPOT.

<'j - -- ------
,-" -.=.;

•

1- ADO SPOT * ISAUEP1JSH9UTTON

..no, *
"
:1'00,

r

,

NOTES:

•

.....,

Speaker Selector Switch and Jack

switch (53) , mounted below 51 on the front
panel. \Vhen 53 is in its normal position, p ins
1 and 6 of V4 are connected to the transmit
receive switch as before. l lowever, when the
spotting switch is depressed , on ly the oscillator
cathode of the tube is grounded, while the re
ceiver is operating. T his allows the oscillator
to generate a re latively low-level rf signal on
the crysta l frequency which does not "block"
the receiver. Using the newly installed
5-meter, tUII C the receiver for maximum, and
that's the "spot" on the dial at which you'll be
transmitting in normal operation , Various
crystals can be used to ca libra te the receiver
dial in thi s manner.

TUNING WAND INSTALLATION

CI
(mmldl

47
22
10
6.3
5.0
5.0
3.3
1.0

TABLE I

FREQ.
(me)

3.5
7

14
21
27
30
50

t44

In operation, 54 is left in the "on" position.
\Vhen earphones or a tape recorder input plug
are inserted in J1, 54 may be left "on" to
monitor, or placed in the center "off" position
to disable the speaker. When transmitting,
if 54 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

,.

•

fiE - 35A CHASSIS

TUN~G TAB

SLUG TUNED COL CI

F IG 5

/ ""'"
'F;~// AlW'TER Pl.ATE

~~ft,,"~--t€ - 35A CASE

'-ORI GINAL
OVERSIZ E HOLE

11JNING IIW-O

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

14 73 MAGAZtNE
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"THE "SIX" XMTR CONVERTER " " . " ONLY

. ..• WORKS LIKE A CHARM! " 59995
In North Dakota , Sout h Dakota , See It At The John Iverson

Company, Minot, North Dakota

Continental Electronics, P. O. Box 16, Sumter, S. C.

r. Switch should be SPOT center off.
2. Position I: Spea1er on

Position 2: Speaker off
Position 3: Modulation monitor (when trans
mitti ng or te sting mlke]

3. This jad may be used for input to tap. re
corder. Switch allows monitoring while re
cord ing.

4. Earphones: 6-2000 ohms.

proved selectivity and image rejection. The
lIE-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

SP EAKER SELECTOR

rI1"",.
~SAME)

' 5O
ON SPDT

AOO

INSULATE FROM PA"£L

FIG. 7

NOTES:

(NOTE 3J ADD EARPHONE
JACK- OPEN
CIRCUIT TYPE

0"0"'1 tr~TES I ANO 21

••sr-e 4 111W
(SAME) ADD (SEE TEXT)

•r
o

r
o

"A"

lSAlolE ) _

Bandspread

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

110st 6 meter and Citizens-Band receivers
cover the entire band. hut 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 llE-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)
un it. Various other values may be tried to
"spread" the tuning range the desired amount.
The smaller the value of th e 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 IS
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n
H.17-Under th e HE-35A chassis. Changing the
capacitor lndleeted (the new one is shown)
will "bendsp reed" t he receiv er.

bandsprcad .
Heading 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 b y 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 H E-35A. Conversion of
the oscillator to use cheaper 8 Me. crys tals in
place of the presently used thi rd overtone erys-

Junction

tuls, could he clone b y add ing 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 tra nsmitter output would be nice, but
hardly worth all the trouble. Addition of a
beat frequency oscillator ( BFO) to receive
C\ V code would be useful to only a limited
number of operators; transmitting C\ V 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
opera te if the changes described are m cor
purated. The effort and cost arc small; the
result: a deluxe transceiver!

•.. K6UGT

P ARTS LIST
RI - 220 ohm ~ watt composition resistor.
R2- 5000 oh m variable resistor ( Lafayette VC-58 29¢)
R3·- 1000 oh m variable resistor ( Lafayette VC·57 29¢)
R.f- 6.8 K ~ watt com posit ion r esistor (see text)
R5- 33k ~ watt com pos ition resis tor
R 6- 47 ohm 1 watt co mposi tion resistor (see text)
S l -DPDT tOKlrle switch ( Lafayette SW·22 32,)
S2- SPST slide sw itch (Lafayette S W-U 9,)
S3-SP DT pushbutton switch (Lafayette MS-44.9 19,)
S-I-8PDT center off toggle switch (Lafayette S W·27 39,)
Cl-8{'(' Table I
C-bandspread-6.8 uufd. NPO (Allied Radio 19L960

29f) (see text)
~1I-O·1 ma. meter (Lafayette TM-ll $2.95)
JI - Open c ircuit ph on e jack (Lafayette MS..-.fU 19,)
Insula t ing washers for J l : La fayette P.20f 85¢/box of 20
J4 diameter polystyrene tubin&, (Lafayette P-470 10¢)

Checks

Qnicl: and Dirty

Semuel Deskem K20Pl
Clark Semiconductor Corp.
Walnut Ave., Clark, N. J.

PERHAPS the most annoying part of using
tran sistors for breadboarding experimental

circuits is in t rying 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 tunin g eye.
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1?& ELECTRONICS INC.
~ 424 Columbio lafayen. , Ind.

NEW! from l?& ::E-3:
MODEL AR-l

TRANSCEIVER ANTENNA
TRANSFER UNIT

Here is the answer to tf,e problem of using your trans.
ee tver as an exciter for any linear a mplifie r. The AR ·J
transfers the antenna to the transceiver while reeetv
ing and provides the necessa ry switching to connect
the exciter to the amplifier, and the a mpl ifier to the
antenna when transmitting . A front po nel switch also
permits the exciter to operate stra ight through 10 the
antenna . The relay is shock· mounted and the case is
insulated to reduce noise. Standard S0239 connectors
are provided for low impedan c~ coax lines,

lOW INSERTION lOSS: Transceiver output to ampljfi~r

input, leu thon 1.02:1 SWR, 3 to 30 Me. Amplifi~r

output to antenna, I~u than 1.12:1 SWR, 3 to 30 Me.

Th. AR·1 requires 6 .3VAC (6,3V jock on KWM·2) and
normally open auxiliary contacts on the exciter relay.
(ANT. RelAY jock on KWM ·2). Th~ AR.1 may also be
used as a conventional cntennc chan9~·over relay.
Size 3" X ,4" X ,4". SO

PRiCE ••••• ••••• ••••• ••••• • • • .$32

+

NPN

B V c a o

P l V

PN P

This little twelve page
booklet will be on inte r
es ting a d d ition to your
libra ry. It will net anly
give you quite a rounded
body of information about
all sorts of coils, but is a
fine thing to w hip out and
show so meone w ho is in
terested in learning about
radio. Marvelously w ritten
by Russ Summervill e
K8BYN, it is also well il
lustra ted . It covers a ll
types of coi ls and d iscu sses
their res istance, inductance,
reactance, Q , and distrib·
uted ca pacitance. only SO¢

•

NPN

BVC E O

PN P N P N

PNP

TT

--..~ ......-

111\)11111i11I1IlI1l\\l11l11l1illllll1ll,H'. ,'" " " ... ,,, . ' ' ' '''> . "

~~'--"--~ ..... -,, ~...-

Since a semiconductor rectifying junction
acts in a manner simila r to an electrolytic capa
c itor in a test such as this, it was only a
matter of making a feev· experiments to deter
mine if the Re 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
fiers .

The proced ure is simp ly 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
dia l calibration. Next increase the voltage con
trol and watch the magic eye tuning indicator.
\Vhen the eye sta rts to close, the voltage is
approaching the breakdown voltage of the
junction . ~o harm will come to mos t tran
sistors and rectifie rs 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
us the breakdown voltage of the junction under
test regardless of the voltage setting. This is
because loading the power sup ply in the
bridge causes the voltage to be dropped in
ternally. . . . K20PI

•

NOVEMBER 1962 17

•



The Continenta I Six

first six meter SSB station

in N ew Hampshire

Peel Day WI PYM

Strange th ings 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 hands has inspired not a lew
VHF men and severa l manufacturers to think
about what it might do for six. \Vith 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 nea test is the Contin
ental "Six" designed by K4RLX.

C ircuit Description

The Continental "Six" uses a 6UB as a triod e
crystal oscilla tor/pentade buffer amp lifier com
bination to provide a 36 me local oscillator sig
nal to the grid of a 5i63 mixer. Output of a
14 me exciter is injected through a tuned cir
cuit in the screen of th e mixer and the 50 me
sum frequen cy is selected by the 576J plate
circu it. A 2E26 operates as a straight through
final amplifier on 50 me. The final screen vol t
age is regulated by two OB2 miniature VR
tubes, A IN34 crystal diode coup led to the
pi-section output tank provides relative output
power indication on the fron t panel meter.

C ontrols and Ad justme nts

The front panel of the Continental "Six" con
sists of only two tuning adjus tments, two
switches, two indica tor lamps and the meter.
Nothing else is necessary and even these few
controls may be left alone after initial adjust
ment. The 36 me oscilla tor and amplifier tuning
and the 5763 plate tank are slug tuned coils
p reset at th e factory and normally need not be
touched. These an' located on the chass is and
easily accessible with the case removed. The
2E26 plate tank is the familiar pi-section coup-

18

ler. Its tuning and loading capaci tors 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 frequ ency changes of 250 kc 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 m eter.
A sensitivity ad justment for the power output
position is provided inside the cabinet.

Trying it Out

So much for th e 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 ping in the power supply and the drive,
conned your 6 meter antenna relay and away
we go. A word of caution. The conver ter only
needs 5 watts maximum of " 0 meter drive .
Most popular exciters provide much more than
this and m ust be padded down. Continental
bas 3, 6, and 9 db pads available or roll your
own, but don't put mare than 5 watts in the
input pipe. Full instructions for tuning up are
provided in th e instruction book, Once I had
the sample unit tuned up, I never had to touch
the con trols again. In fact my exciter (a 32S1)
required more retuning than the converter.

Results

After the initial tuning up and playin g
around to get the feel of operation, the first
s ingle sideband station on six in New Hamp
shire was put on the air. As luck would have it,
[ got going just too late to ca tch th e Summer
sporadic E season and had to h(' satisfi ed with
local contac ts. \Vith a 3 element beam hardly
off the ground good solid contacts were made
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WALKIE-TALKIE RADIOPHONES
•

all over southern New Hampshire and eastern
Mnssachusetts. The exciter was recognized
immediately as an S-Lin e by most of the regu
lar SSB gang . Contacts were made on C\V and
.-\~I as well with excellent resu lts. In fact,
anything the 325 1 would do on 20, it did on
six with enough sock from just the barefoot
converter to be heard. All in all the Continental
"Six" seems destined to be the Hyweight champ
a ll six and shou ld do its part to popularize SSE
as a practical VHF mode of operation.

C on t in " n ta l "Sil[" Sp"dfication ,

Po wer r uting : 30 watts p.e.p, SS B and C W. reduced
rating s on A M

Dr-ive r eou tremente : 1· 5 watts {rom 20 m ete r sou rce
D ri ve ava ilable at output (or next !Slage: 15 watts

m ini m um
Dimensions: 5 3/1 6 inches high. 81s inches w ide, and

11 % in ches deer
Power su pp ly required: ,tOO VDC ttl 100 rna.

150 VDC regulated at 30 mao
6.3 VA C at 2 amperes

P rice : $9~.95

Dept. H·lI

FROM $59.98
Send for FREE IIt~rature on the toCIIl

ptete Iineor V Ax G UAR D radloPboIl~••
for Indultry. CIvil Defer..e, CAP.
Cltlzen l and Am aleur banda. Mad, In
the U.S.A. and ruaranued 6 , ..n .

VANCUARD ELECTRONiC LABS.
19l.' ·48 9!lt h An.. H"lI,s 23. N Y.

SATURN 6
the original

HALO
Saturn b Antenna only . $11.95

Saturn b plus mast &
bumper mount ..... $16.95

HI-PAR Products Co.
FITCHBURG, MASSACHUSETTS

V-Matcher $59.75 net
A " Must" 'or Serious

VHFers
•

",.••.. ..r. ~.,,. .

MAXIMUM POWER - MINIMUM SWR
To Your' Antenna System

New! NortronlCs
GA2 v-matcher.

M at ~ hn 6&.2 m.let' 50-75 . hm
xrotr output 10 balan~~d or
l ing I..... Ire h~d lin , 150·600
ohms.
Built.ln VHF-typ e SWR
bridge for 1:1 matc h. For
pow e" " t 5 I" 500 W. Com plet.

band • • lhhin, .
Sily er pl ated
lank falls for
max. Q . At
least 400 B har
monlo . «enual ion
f.r TVI roduco T htl Following Al$o Ayailable :1Ion.

t-TU - fi, Tuner (ao> aeeve for 6M only) less SWR
Bridge $ 1 ~.75

2- T U. 2 Tu nllT" (as ab ove for 2M only ) less SWR
Brid. ' $15.75

3-MM_V VHF SWR Bridle .....•...•nly $29,75
4-BPF .2 2M Cavity Band pass TV I fllter

(.uper lor 10 all ol her ty pes of filter) . . . . $14 .7 5
Avtronles. tee,

NORTRONICS DIV. ' 92' G.,',1d A.~.Trayerstl City, Mteh.

Letter

1)"ar \\' II )-n e :
1 w illh to compliment you on thnt port ion of your ed l

toriul ill October 7 :~ wh ich deuls with the L ea g u e . It hus
alwa s-s In-en m )' f.·,·!inK that m ember-shi n in the Leng ue
is mueh more tha n a mere subsc l"iption to QST a nd I
eneouraee all omateUnI 10 s.ub scr-ibe to more than one
a mateu r maga zi ne. but to consider t hat t heir Leag ue
a ffi liation is t hei r de m oc ea tic vo ice in t he intern al a tfai nl
of amateur r ndio. You r deser-lptfon and expla n ut.ion of
AHRL shou ld do much t o p ut in to p roper l ocus t he pu r
pOlle of t he Lea g ue and to encou rage all active amateurs
to su pport it.

Do you a ntleipnte a ny further n jm s of t he Ins ti t ute
or Amateur Radio t han t hat of th e proposed ham fligh t
to Europe? If sn , I wou ld be most inte rested in h ea rin g
about them with R consideration o f charter membership.

Carl I.. Smith W cbRWJ
Iu recm e. Ror k)- :'l lt n. J)il-js i,,"

rhe l as tit ute -uitt, if ('IIr mail is all.\' iJldi,.atioll, be [u
nJ/t,.d ~;.,;th tile l ostcd fl !J of teclrnical improvcmell ls alld
dis seminotion 01 i'llormot;OIl 011 special anlatlll T interests
sucll as Tr~ , RTT 'l, beaeolls. repeat ers, scatter tests, m oon ·
bOHuee . de.

• LARGE CAPTURE AREA
• MECHANICALLY BA LANCED

FRONT TO BACK RATIO

-, VHF

32 & 64 elEMENT STACKING KITS ARE AVAILABLE

430 Mc.-$9.2S; 220 Mc.-$12.9Si 144 Mc.-$16.00 (16 ElEMENTS)

WRITE FOR CATALOG

• LIGHT WEIGHT
• HIGH FORWARD GAIN

• HIGH

-rE:RRIFIC. COLINEAR ARRAYS
LOOK TO CUSHCRAFT for SUPREME PERFORMANCE
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HARMONIC!TVI
PROBLEMS?? Bu ild Your

Own

Mobile

•••

Jim Kyle K5JKX

M ike

+

-

TO
CARBON

Mi kE

INPUT

10K

I
I

10",1 ~
(au """'" 271(
lui) I,,

10011.

[)o

IN the early days of transistors, one of the
favorite construction projects for ham use

wa s a transistorized microphone for mobile
use.

The superb semiconductor is more than 10
years old now, a nd 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 can
still find a place in most any mobile station.

The circuit is a n adaptation of a custom
mobile mike built by Two-Way Radio Corn
munication Co., of Oklahoma City, for its
customers, which in t urn was an adaptation
of the Shure transistor dynamic mike and the
Motorola model of t he Shure.

Its main featu re is complete elimination of
any de power supply for t he trans istor. This
mike is a plug-in replacement for any carbon
microphone ; the transistor is powered from
the same source originally used to power the
ca rbon button.

If you want to be as fa ncy as t he commercial
version, scrounge up an old Shu re-type carbon

qfUIiH. !nil4~, !J;"C;
Depot Square &: Di.,.i.ioD St.

Somer-eille, New Jerley

(;AVIN IIA~ TilE ~OLUTION FOil YOU
IN TillS NEW SEIlIES OF FILTERS

WITII EXCEI'TIO:'iALLY LOW
JN~ERTIO:'i LOSSES

6 METERS-TUNEABLE LOW-PASS
. MAVERICK

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

. and .s stages tunable forming a composite filter
ot unequaled performance. Providing the sharp.
est cutoff with the lowest insertion losses. Less
than 1 DB Joss. Handles 400 watts PI. 3.5 DB
rejection. Size 5" by 2" by 3"

AMATEUR NET $16.95
MAVERICK II WITH POWER MONITOR
Same as above but with 6 meter power indicator
calibrated in watts output. Supplied with 6 foot
cable which plugs into r~~tjcal on filter
Indicator Size 4" by 4" by 4M .
Slant Face. Reads 0-50. 0-400 watts.

AMATEUR NET $34.95
2 METERS - BAND-PASS

MODEL BP-144
A narrow band-pass fi lter with 6 me pass band
and 146 me center frequency. less than I DB
insert ion loss. At least 35 DB attenuation of
harmonics out of pass band. Hand les up to 18S
watts PI.
Size 4" bv 21/4" by 2v.. "

"C . AMATEUR NET $//.85
80 THRU 10 METERS- SECOND HARMONIC
FILTER

M ODEL F810
Five separate filters housed in o ne package and
selected by a front panel switch. Each filter is
tuned (or maximum attenuation of the second
harmonic for that particular band. Second Har
monic Anenuauon-c- j S DB. Handles up (0 1 kw,
Size 5" by 6" by 4".

AMATtiUR NET SU.75
MODEL LPF 80-40·20.15 0 ' 10
The above fillers are available in single band
packaging for each band. Specifications are the
same as F81O.
Size S" by 2" by 3" AMATEUR NET S7.65

Write /0' complete brochures.

See your local dealer or order direct from
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mike case and buy a Shure VR dynamic mike
ca rtridge for approximately $15. On t he ot her
hand, if you're out to save some pennies here
and t here, use a tiny 2:lh-inch t r ansistor-radio
speaker and contrive a housing from brass, alu
minum, or tin-can scr a ps.

I n eit her event, you ca n 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 %-wa t t resistors.

In operation, current through the 27K re
s ister produces a voltage drop. This voltage
powers the sing le-st age common-emitter am
plifier. Bias for the base is fed t hrough the
spea ker coil. Ac generated by sound st r ik ing
the cone is super im posed on the de bias, and
the transistor amplifies this up to approxi
mately I 1h volts RMS out put for average
speech.

Virtually any common PNP transistor will
work in the circuit a s shown ; the 2NI07 is
idea l and was used of ten in the commercial
version. By sim ply s witching polarity of t he
power leads, an NPN unit can be subst it ut ed.

Note that neither side of the circui t is
grounded; t h is enables the mike to be con
nected to its plug in such a manner that power
polarity is correct without introducing s igna l
ground problems. Occasionally, shunt ing the
27K resistor with a 10 mfd ca pacitor may boost
out put ; however, it's not usually necessary.

The Quaker

Electronics

Crystal Etching

and Grinding Kit

THERE ARE ~IANY surplus crys tals
around that fa ll just outside the ham bands,
probably because the hams have already
bought up the ones inside the bands. These
crysta ls, almost useless to hams, are available
for a ridiculously low price because of the
lack of demand . Some hams have tried grind
ing these crys ta ls to raise the frequency
slightly, but the grinding method makes it
d ifficult to make sma ll 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 reall y can't afford not to own one.

NOVEMBER /962

If I owned a Polu-Comm. would
I have to buy a VFO ?

NO! It's built·in

A mic'l'ophone?
NO! It's furnished

A mounting bracket ?
NO! It's furnished

An A CIDC powe1' supply?

NO! It's built·in

POLY-COMM®

for a orS

<...=....I'l'lIO".

What's the inside story?

Maximum Performance!
FEATURI NG • Dua l NuVistor PrE

amp/Rf for .1 ltV for 6 db. S + N/N • NoiSE
figure better than 4 db • Min i-load Yf O for ultra
s•• bre Ir'lIsm,' ana rKPlve • N OI Sf' IIm 'I ,nll' tna'
will amaze you • RF output at l east l OW on 6,
6W on 2 • Illuminated " S" meter that doubles lor
tune-up • Heavy gauge perforated steel case •
Handcrafted teflon wiring thrcughcut.

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:
o Pol,·comm "S" 0 PolJ·comm "2"
NAME _

AOO"'SS _

CITY STATE _

Intended use _

POLYTRONICS LAB 388 Getly A,,"",
inc . CLIfTON, NEW JERS EY

2 /

1
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for discriminating amateurs
who are satisfied

with nothing less than THE VERY BEST

• FILTERS

The GOLDEN GUARDIAN (48Bl)
- --_ ._-_.- - --"-

..~. -......... . _ -e........... ." __.- '"

... -...

6 0 ..TECHNICAL DATA , A ,

Impedance: 640 Ohms in and '-./ '-/
out (unbalanced to ground)

Unwanted Side Band Reject ion :
Greater than 55db
Passband Ripple: ± .Sdb'
Shape factor: 6 to 20db

1.15 to 1
Shape factor. 6 to 50db

1.44 to 1
Package Size: 2K,' x 1'1)2" X1"
Price: $42.95 Each Hoc -

" ,
.". ,,.,, 9.0 9 001 9002

IIfGoAC>'CL($

The SILVER SENTINEL (32Bl)

TECHNICAL DATA
Impedance: 560 Ohms in

and out
Unwanted Side Band Rejec

tion: Greater t han 40db
Passband Ripple: -+- .5db
Shape factor: 6 to 20db

1.21 to 1
Shape factor: 6 to 50db

1.56 to 1
Package Size: 1Y." x 1Y." x l "
Price: $32.95 Each

2'" _ 6 db _

I fC I
IM1 ._ ,,.,, 9 0 ,<XI ,Oln '00$

"CGM:'ltl(S

r .•~' £ '" \
~~.. , , -

c .. ~ ... .... • ,." " " ""M ..
---~ - .__.- - .._.- ~

Both the Golden Guardian and the SiI·
ver Sentinel contain a precision McCoy
filter and two of the famous M-I McCoy
Oscillator crysta ls. By s Witching crys-

t a ls either upper o r lower side band
operation may be selected . Ba la nced
modu lator circuit will be supplied upon
req ues t.

Both sets are available through
leading distributors To obtain
the name of the distributor
nearest you er fur additional
specific lllformat;'m. ~rlte:

S BSIDIARY OF

ELECTRONICS CO.
De pt . 73-11

MT. HOLLY SPRINGS, PA.
Phone: HUnter 6·3411
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f ull 4 Elements
I - f olded DI pole
1 - Reflector
2 - DIrector s

A WONDUOD wh ip _
St yle 10 series - licks this
p ro b lem with ils Shake speare
construction . Inch for in ch.
f i b er g I ass absorbs more
e l1ergy - the factor that
se ts metal wh ips swaying.

how WONDERODS

beat

"highway waggle"

You 've see n it o n the
co r ahead • . . ma ybe yo u
e ven own a wh ip thai la sh es
out like a run ·oway gu iJla .
tine as yo ur ca r reach es road
speed. " Hig hwa y waggle"
prod uces multiple vibra tio ns,
increases road no ise - spo ils
re cept ion .

Bedfo rd . Ohio

- Besides, th ere's fewer
inch es in a WONDEROD than
in me ta l 0 n t en nos of
com para ble resonant length.

Se e your FIN eO Distribu to r
o r write for Ca ta log 20·22 6

THE FINNEY COMPANY

an ather first from FINCO®

The Only Single Feed Line

6 and 2 METER
COMBINATION YAGI ANTENNA

COLUMBIA PRODUCTS COMPANY ~
SHAKESPURE co. SUBSIDIARY, COLUMBIA, S. C. ~

ON 2 METERS ON 6 METERS
18 Element s
I - f olded Dipole Plus

Speci al Phasing Stub
I - 3 Element Colinea r Reflecto r
4 _ 3 Element Collnear Directors

STYLE to
SERIES

De p t. 20

ANTENNAS IN
..-Jl'S:~

.~__~; 'k".::.---:~--
-:'""'~ ~~ :"->., .~~ ?

~"~J.'-::~6 & 2 Meier _ -400

Model No A 62
amateur Net A 62 $33.00 ~ Patents a llowed
Slac king KIt AS·62 $2.19 and pend ing

"

"' -

T he kit con tuins a package of Ammoni um
Bifluoride, used for etching the crysta ls, a
package ef grinding compound. six assorted
crystal blanks, twelve assorted crys ta ls in hold
ers which can be modified to r lise on the ham
bands or for pract ice, and the necessary tools.

With this kit it is possi ble to raise the fre
quency of a c rysta l from a few cyelt·s to som e
wha t more thuu a megacycle. The c rys ta l is
ground un til the area of the desired frequency
is reached, and then e tched to the exact fre
q uency. Under some conditions this kit can
even restore uctivi ty to somewhat inactive
crys ta ls.

T he instructions are clear and well written,
and good resu lts can b e obta ined by anyone
the first time. The instruction sheet has many
hints in insure good results, as well as a d i
agram for a ca libra tion oscillato r.

The Ammonium BiHuoride can also be used
to etch glass, numbers on tubes. etc. To do
this, coat the glass object wi th pa raffin 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 Frequen cy for VHF net operation and
more m oved from on e part of the band to
another.

This kit is q uite a bargain at $3.50 and can
be ordered from Q uaker Electronics, Mounta in
Top, Pa . . . . \VA2IN~ 1

F ew hams a r e blessed with a well stocked
junk-box or a su rplus of cash. The idea pre
sen ted here is intend ed to help you make use
of what is in your junk-box.

The d iagram her eabout s s hows how a driver
transfo r mer with a si ngle un-tapped secondary
may be used to d r ive tubes in push-pull . Since
the voltage across r es istors R 1 and R2 is equal
to t he vol t age a cross t he seconda r y of t he
transformer, the midpoin t of t he t ransfo r mer
ca n be grounded effectively by making Rl
equal to R2 a nd grounding t heir j unction. T he
effec t is the same a s wit h a cen ter-tapped sec
ondary wi nding', provid ing equa l volt a ge t o
each g r id. . . . \V4JK L

Push - Pu ll

II'--........---i- --
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73 tests the

Charles Spitz W 4API
Associa te Edi to r

Gonset Communicator IV-220

CONSET UTI LIZED 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 me Communicator that conforms
to this pre-set pattern. In common with other
Communicator models, the IV-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
IV-220 has a directl y calib rated and illumi
nated slide-rule receiver dial, geared by a dual
ratio p lanetary drive for fast or slow tuning.
The illuminated meter can be made to read
signal strength, a freq uency spot, or relative
power output. The new model 3357 vfo 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 F MI

Unfortunately the Gonset Company no
longer gives out microphones as standard
eq uipment, 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-

24

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 me
from some lower frequoncy, and the way that
Gonset does it is interest ing. T he receiver por
t ion of the system uses one of the new 6 ~'\"5

frame grid tubes as an rf amplifier, which is
responsible for the low-noise front end. A 6J6

oscillator with an overtone crysta l operating at
65.667 me multiplies to 197 mc for injection
into another 61-'Y5 which acts as the first mixer.
The crystal controlled conversion thus achieved
provides for excellent frequency stab ility. The
second oscillator, a 7059 triode section, is tun
able over the frequency range of 25.3 to 30 .3
me, and combines with the first if frequency
of 23 to 28 me. A 6·-\ V6 is used as a second
mixer, and produces a fix ed freq uency output
of 2.3 me. T he 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 me so that they can he tripled to
20.7 or 25 .7 me for injection into the second

•mixer.
The 2.3 me 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. T wo stages of if amplffica-
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lilt .,
pri nted

PREVERTER
50 &144

T he G·76 ope ra tes on 6, 10. 15,20, 40 a nd 80
m ete rs . It is ea sily ins tall ed in vehicl e, office
or horne. As a fixed stat ion with AC power
su pply a nd speaker it is completely com pat
Ible w ith the 3357 VFO to provide amateu rs
wi th 6 m eter ba nd coverage.

For a dditional in formation contact you r
Gonset Dis tributor o r w r ite Dep t. 73-11

111 1
. ..0 ....-_ .

~GONSE~
DIVI S I O N o r YOU NG S P R ING lit W ' R [ C O R P O R A T I O N

101 SOUTH MAIN STREET. BURBAN K. CALIfORN IA

b or 12 Meter model. . .$14.95 post paid.
<=>

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

Let's "kit" Together
&.m Use YOUR Parts &PAPPY'S wirin

Observat ions

Even though the IV-200 was given its test

tion are employed at 455 kc. Six tu ned circuits
ill these stages are responsible for the outstand
ing selectivi ty. 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
layed AVC to the rf amplifier. One-half of a
6AL5 is used as a conventional noise limiter,
and th e other half is used for squelch oper
ation.

The triode section of the 6AV6 is used as
the first aud io amplifier. This aud io is fed into
the triode section of a 7059 in the modulator,
and then into one of the 6 13Q5 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 Jaw
priced 8 mc crystals or a vfo for the frequency
source. The crys tals connect to the input of a
broad-banded 121lY7 th at triples to !l4 me. A
second 121lY7 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 Conser people certainly had sim
plicity of operation in mind, because the only
transmitting controls are pl ate load ing and
plate tuning.

The modulator uses the pentode sect ion of a
7059 as a speech amplifier and the triode sec
tion as a phase inverter. The 7059 is followed
by a pair of 61lQ5's operating in push-pull.
This modulator is enough to provide 10 full
watts of class All! aud io for real high level
plate modulation.

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 [or 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 n plus from the
modulator to the receiver, and ground from
transmitter keying to speaker.
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In Defense of

the Operator

Dcuqles G. Hed in KtPOFB/2
21q Ble ncherd Blvd.
Svrecuse 9, Ne w Yo rk

9.95
69.50

••

Do w n 50 db
P a nel moun ted me ter fo r rela

tive RF output or r-eceive S
mete r.

: \. 0 u v fo r 10db SI N / N r at!o.
: Rea r- a pron s ..... itch (or one

fi xed crveta l f requency or
m a nual.

: l il t Conversion c rva ta t, 211,1
m a nua l tu ntnz, Srd s fx tune.l
circuits.

: Ma in imal':"e do..... n 48db.
: Down 40db

0.1 uv to 50 uv
: 2 w a t ts n om ina l
: 5" high, 121,6 " ..... ide, by 11"

deep. 21.8 lbs
2-way 117 VAC/1 2 VDC huilt_

in , solid s ta te .
: Hig h impedance push to t a lk
: :\Iodel 3351 Trans mitter -

Receiver $394.50
: Model 3365 Universal Moun t,

ing Kit 3.95
: Model 3152 Te lescoping

A nten na 3.95
: Model 3363 Ca r ryin l':" Ba l':" 12.00
: Model 325 0 Ceramic

Micropho ne
Mod el 3357 VFO

: Gonse t Dtvison,
Young Spr ing f: W ire Ccrp.,
80 1 South Main S t .•
Bu rba nk, California.

: 2 19.7 me to 225.3 me
: F ron t pttn('1 select ion of 6 crys

t a ls . 8 me a nd/or external
VFO

: 20 waus. DC Plnte .
: 12.6 VDC : Rece ive 7.2 a mps,

tra ns mit. 10.3 a mps.
117 VAC ; Receive 87.5 watts,

trans m it 110 watts ,
: Hig h Level, 10 watt s , a mp'Il

tude. 100% wit h high level
clippi ng.

Spe-tificati"n~

:\Ianu(a ... turer

:\licrophon@
Prin

Power S upp ly

Trilll@C" n ve rllion

Receiver- Sen~itlvity

Rect"ivu TunlnK"

S p u r ioU9 Rejeetton
~oill t and Hum
Squf'lch S t'nsi t ivity
Audio Output
Dimt'nlli"ns &. 'Vf'ight

"The amateur that does not build his own
equipment does not deser-ve to have a license!"
These sent iments echo mockingl y through the
hallowed hall s o f t he Lest (and worst) r a d io
amateur circles. U nfor t una tely , though they
are uttered with deepest conviction, they are
based more on misguided sentiment than on

RF 8p ur ious a n d
harmonic attenuation :

Tuning Indit"ator

band will find much pleasure, companionship
and the thrill of joining the pioneers ill this
portion of the spectrum. . . . \V4API

Ptnal Puwer laput
Power Su pply

F'r@que-ncy R ang@
F'r@qu@nc)" Cont rol

:\lodu la tion

runs with a poorly oriented 12 elemen t Yagi,
good signals were sent as far as 50 miles. My
thanks go to the many hams who unwitt ingly
took part in the tests with their unsolici ted
observations and constructive criticisms, not
realizing the help they were givi ng .

Many good 5 x 9 contacts were held with
E rnie, \ V3UJG in Maryland , and with other
hams through Virgin ia and the Distri ct of
Columb ia. To give an idea of hand possib ilt
ties, \V3 UJG has been working twice a week
sched ules with \ V3AR\V 120 miles away in
Scran ton . This has been going on for years ...
and they've never had any QR~ 1.

Scope patte rns were clean as on the six and
two meter versions. A better than average CO Il 

verter was placed ahead of a 75A4 receiver,
and pitted against the IV-220. Every stat ion
that was heard on the 75A4 was heard on the
IV·220. Freq uency readings were within the
parallax of the dial configurat ion; for p ractical
purposes it was as accurate as anyone could
desire.

I suppose that if mod ifications were to be
made, a hfo would he one of the fi rst things on
the list . It sure would help in loca ting weak
stat ions and working C\V. Marry veterans of
the hand may applaud the fact that there is no
gain control, but a screw d river adjust post
tioned to dlscournge the over-modulators
would have been an aid to my weak voice,
provided more gain were availahle.

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-genera ted b ird ies.

It cannot be emphasized too much that
there is a lack of activity on the bnnd. The
hand must see more operat ion if we are to
keep it and we all can help h y devoting some
time to these h igher frequencies of ours. I am
sure the ovnilubihtv of the Communicator
IV·220 will do milch towards th at end on 220
me. Ama teurs who have not ventured on the
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considered j udgement. A thoughtful glance at
the past, as well as t he p r esent, will bear t h is
out . .

In t he beginning, t here was st a tic , bits of
g a lena , slop ja r s, a nd pencil -lead resistors. The
only way to get an a mateur rig on t he air wa s
to bui ld it yourself, and more than likely you
made most of the components too. Contradic
to ry idea s were a dime a dozen .

F or a wh ile, a s t he pu lse of technology q uick
ened with new-found adventure, amateurs kep t
pa ce w ith it , build ing t heir own equ ipmen t a nd
contribu t ing a s much to the fledgling science
a s t hey benefited f rom it . But as new r ungs
were added to the ladder of knowledge, the
amateur soon found that he had neither the
time to s pend st udying nor the money to spend
on components in order to keep up with t he
.Ia ck-and-the-beanat alk growth of electron ics .
At t he sa me time, m any of t he a ma teurs at
fi r st drawn to a ma t eur radio by the t hrill of
building equipment with which to communi
ca te discovered even deeper sa t is fa ct ion in the
commu nica tions themselves. True, t hey came
to build, but t hey st a yed to talk!

As mo re ama teurs shoulder ed t he ir wa y onto
the bands , equ ipment tha t was more depend
able, stable, selective, a nd easy to operate was
demanded. Also, t he amateurs fou nd that t hey
had to consider t he demands of t heir jobs, t he
needs of their families, and the limits of their
pocketbooks. Ag ains t these they had to equate
the love of t hei r hobby. If they could not
both bu ild and operate, which should they do ?

S uch a choice u ndoubt edly is difficult. Those
of us who once had the t ime to build remem
ber with nostalgia absent-minded ly munching
on a piece of in sulation; watching t he su r f ace
of a newly-soldered joint alowly sh r ink and
change from sh iny s ilver to massey grey a s the
metal cooled ; s n ipping off the excess wire from
a new component ; blowing t he old solder off
an " old fa ithful" t hat h ad been used a gain
a nd again; drilling a j illion li ttle holes in a
circle or squa re beca use we didn't have a socket
punch; or flipping t he switch when i t was
finally fini shed, keeping one eye on the fila
ments and the other on the rectifier plates
( hoping t hat the former would glow cher r y
red a nd that the la t te r would not) .

On t he other ha nd , there is t he promise of
that fir st hissin g r ush of electrons when t he
receiver is t urned on; the cacophony of li t tl e
sou nds a s the ri~ warms up ; t he beam, sweep
ing the horizon like a great elect ron ic s pyglass ;
the thrill of a new cont act in another sta t e or
cou nt r y ; the warm vo ice of an old friend, per
haps never seen but a s real and close a s a
brother; t he walls and ceiling a pa t ch wor k
quil t ofax 5-iIH:h memories ; a nd t he p ile of
uld logs s ta ined wilh s wea t a nd other- liqu ids ,
a nd growing dumpy with age.

Yes, the choice is hard. But it must be r e
membered that the choice is ours to make, and
we make it onl v because we must, not beca use
we want to! - ... KrpOF ll / 2
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ELIMINATE HETERODYNES
end other Unwa nted Signal, with

WATERS
Q-MULTIPLIER/NOTCH FILTER

The WATERS O-MULTIPLI ER/NOTCH FI LTER
will pe rmit you to t une out a nnoying het ero 
d yne s. It gives a null of a t le a st 40 d b t una ble
across the en t ire IF passba nd .

The WATERS O-MULTlPLIER/ NOTCH FILTER
combines an iso lat ing amp lifi er a nd a tun abl e
LC Brid ged -T networ k with a 0 Mult iplier .

Designed spec ifica lly t o fi t t he C ollins 755-1 or
C oll ins KW M-2. the unit comes asse mbled read y
for insta ll ation . Escu t cheon plates a nd kno bs are
match ed to e q uipme nt so there is no discern
able chang e in appeara nce of eq uipme nt .

c•s
~
<:( requency

Rts ponst of IF Pass band
for Var ious Pos it ions of
Q·Mul t: plt / Notch Filh r

~ Mode ls Avai lable:
337·S1 for Collins 7SS·1 $33.95
337-M2 f or Collins KWM-2 $33.95

340 PT for Collins KWM·2 with external VFO__ $44.95

OTHER WATERS PRODUCTS:
Universal Hybrid Coupler

( Se t Se pt. '62 Adv. in 73 ) $49.50

Coaxial Transfer Switch
(See Aug. '62 Adv. in 73 ) $11.45

Co;:x ial Selector Switch
(See Aug. '62 Adv. in 73) __ • $12.95

Antenna Syilem Transfer Switch
(See Aug. '62 Adv. in 73 ) $11.45

Available at leading d istributor s

Some t erritories a va ilab le fo r representation

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS
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Catch All
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PRECISION PLANETARY·VERNIER
for exceptionally fine tuning

Superb craftsmanship by Jackson Bros. of England.
Ball bearing drive, 1;4 " dia. Shaft lI/e" long, 6:1 ratio.
Vy fB for fine tuning. Ea sily adaptable to any sha ft.
Comoarable value $5.95. Amateur net $1.50 ea.
lD for $13.5D

PRECISION BALL DRIVE DIAL
Another superb product of
Jackson Bros. of England. 4"
dia. dial with 6:1 ball drive
ratio. fits standard tA" shaft.
for th at velve t t ou ch, • .
Amateur net $3.95

Shown apprcx.
actual size.

VERSATIlE MINIATURE TRANSFORMER
Same as used in W2EWl SSB Rig- March, 1956
CST. Three sets of CT windings for a ccm

bi na ticn of impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using
center-taps theimpedances are cuar
teredl. The ideal transformer for a
SSB transmitt er. Other uses: inter
stage, transistor, high imped·
ance choke, line to grid or
plate, etc. Size only 2" h. x
?..." w. x 3f4" d. New and
fu lly shielded.

Amateur net $1.39.
3 for $3.49.
10 for $10.75

CLEGG 99'er 6 METER TRANSCEIVER
A true ham sta
t ion, ideal fo r
both f ix ed sta.
t ton and mobile
ope ration. Do u
ble conversion
superhet gives
you extreme se
lectivity and tree
dom from images
and cross modu-
lation. Transmitter sec tion has an ultra-stable
crystal oscillator wh ich also may be controlled by
external VFO. Efficient. fully modulated 8 watt fina l
works into flexible Pi network lank circuit. l arge
S meter serves for transmitter tune-up procedure.
Amateur net price $1 59.95.

SUPEREX HAM HEADPHONES ZEUSand INTERCEPTOR also in stock.
full comfort even after many en- SWAN MOBILE 55. TRANSCEIVER
joyable hours of continuous use. 3 tunable mod.
Superb comfort even for eyeglass cis ava ilable:
wearers. Crisp. distortionless reere- SW175 (3.8 to
ducticn and high sensit ivity allows 4.0 mel; SW140
you to single out that weak signal 7
and hard to reach station. 600 (7.2 to .3 mc);
ohms impedance, ccmpletelv adjust- and SW120 {14.2
able head harness. $24.95 to 14.35 mel.See aST Aug.

'62, pp. 52·54
for details on
unit. 180 W.
PEP, crystal lat- .. .
tice filter , 3kc bw on Iransmit /Receive.. exceptional
mechanical electrical and thermal stability. Receiver
sensi tivi ty ' less than 1 microvolt. Tuning control s
are common to Transm it /Receive. Transceiver with
mountlns bu cket. Specify m odel. $215.00
SW12A _ 12 vee mobile power supply. $99.50

rraee.tns
welcomed.

"HAM SHACK" DR
"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'h" long,
3"h" high. 3" deep; operates on 110 VAC. Specify choice of
sign. $6.95 ea.



HEATHKIT HX·30 SIX METER SSB TRANSMITTER

ANEW EXCITER &AMPLIFIER FOR 125 WATTS PEP ON SIX

@ ~*-

HEATHKIT HA. 21I SIX METER LINEAR AMPLIFIER
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HEATHKIT HX-30
SIX METER SSB TRAN SMITTER

1. All li · bac~ luh helic a l gea r lot ImOOl 1i VFO lunin g .
2. A dj us tab le f in al amp . couphng lind load ing , 3 . Meter
con t,o l with push- b utton o v..r-, ide to c h ec ~ "me, nu ll.
• • 6360 tinal a mpl ihe, fa . 20 walt PE P RF inp ut. 5. Reg _
ul ated po wer .upply. 6. Five test · po int jacks lor easy
ali gnm",, ' us in g pane l meier . 1. l ow lfeQu enC1 he tero _
d yne VFO elec tronic s on ci rc uit boar d. ' . " FO fre q uency
de te rmining componenl$ mounted on "heat·.in~" pla te
in a nc IOI " re . t . Accesso ry soc ~ et fo ' conUol lunct,o ns .
10 . Buill-j n VO :O: & a nt i·I, ip cirCui lry. 11. Th,ee a ud IO
s U'lln ...,th sll"ec h li ller . 12. P has ing Iyo.. SSB gene,a tor
he te rody ned to ou lpu t '" oue ncy. U . Mele ' indicates
tel. tove po wer outpu t, U . Li gMed , lid e -rule d.. l .. ill, 9
per meoac ,cle 01 bandspread, 15. T*o "Ula l ,oc~e ls

lo r nel or MAR S operation (pro vides Ireque nc y cove,_
age do..n 10 49.8 mcl.

TAKES LESS THAN 30 HOURS TO ASSEMBLE:
3 extra-strength circuit boards and 3 precut , cabled
wiring harnesses simplify assem bly and insure correct
part s placement. Compartmental ized construction and
thorough sh ielding assure stab le, re liable performance .
A dvanced design features provi de 50 to 54 mc coverage
in fo ur 1 rnc segments (crystal for 50 to 51 mc supplied) ;
USB , LSB , CW , A M operation; 50 db carrie r suppres
sion ; 40 db un wanted sid eband suppressions ; grid blo ck
keying w ith fi lter ; 50-75 o hm coax out put and many more.
Overall dimensions o nly 16y'~ W x 10X~ H x 10~ D .

K it H X-30, 50 tbs., no money down ,
$1. mo•. • ••. • . • • •• • • •• •.. •••.• •.•• ••• •$189.95

SSB
SIX PACK
as low as

$27 per mo.

Attention all six-meter fansl Here's another Heathkit first! A brand new SSB exciter and
linear for six meter operation at sensational savingsl O nly $289.90 for the pair .•• less than
the cost of most transverters . Together they form a complete, high performance s-meter
SSB station designed for maximum efficiency and operating convenience . Check the
many features of these two units . .. you'll find t hem the perfect pair for your station • ••
enter your order today and go SSB on Six!

1>* ,',
•

:j,.......-'

3

r • I •
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• ..u.u- •...". • ;f- r
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H EATHKIT HA_20
SIX METER LINEAR AMflLI "I ER

1. f a n lo rced·a " coolinO ollin,l amph!,e•. z. O nly 2 .5
10 10 ... u. PEP d'iving po*e, 'eQui,ed. J . 12S .." "
P EP in put , 4. Co mple tel, .h'elded Rf ci'Cu il'y. 5. Reo .
ulal ed ."een voll age. 6 . So lid ·sl, te rec l' ''ers 10' cool.
elf'ele n l ope<alion. 7 . Mele..d grid cuttent, plale cu' _
lent, plale vo llaoe & re lati.e po ..e, outpu!. I . Lin ~ co upled
Rf ou lput. 50·75 ohm couia l. I . 50 oh m tu ned grid in .
p ut to acco mmodate va,io us l..el. 01 dri.ing po*e, .
10 . Ne ul ra lized pu s h_p ull 6146 lina l I mphloe ...

EASY ASSEMBLY : Clean, o pen ci rcuit layout permits
conventiona l wiring with less t han 10 hours actual con .
stru cti on time. As in th e H X-30, a heavy steel copper
clad cabinet provides st rengt h, beauty and superior
sh ie lding , measures just 16X~ W x 10y'~ H x 10~ D.
Freq uency coverage is 49.8 to 54 megacycles . A l l power
suppli es are bu il t in. A tremendo us value at t h is low
Heathkit price!

Kit HA-20, 43 lbs. , no money down,
$ '0 mo• .•• . . . . . •. . . . . . • . . . . .• • .•• . • • • • • ,$ 9 9 .9 5

--------------------------------------------------

StateZo ne

HEATH COMPANY
B enton H a rbor 11 , Mic h igan

Please S e n d FREE 1963 Healhkit Cal a log

A ddress

Na me

C ity

I
I
I
I,
1
I
I
I
I
I
I
I
I,

-- ------------------- -------------------- --- -----~
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Of RTTY - and Fi Iters

Frenl Von Brunt wnuz

T eleprinter 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 sign al 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. OUf ob
jective here will be to give some indication of
the considerations that go into the choice of
filter, and some help in gett ing a reasonably
adequate filter operating.

One of the simplest systems to get opera ting
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 crys tal 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 de 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. I t 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 sta tion could save power by
merely transmitting either the mark or space
only-this is sometimes done and is known as

32

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 sys tem.

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 de 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
Ievel and a current aD condition for a voltage
above a certain level, This level is ad justable
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 fa ils dismally when the
going gets rough. Somehow it seems the going
always gets rough for met

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 1+1\1 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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ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY

MODEl DESCRIPTION TOT. HGT. of ASSY. NET
MO- l 54" mast folds at

IS"' Ir. base Rear dec k or fender I 7 .95
MO- 2 54 H mast folds at

2r fr. base - Bumper 7 .95
RM · I 0 10 meter resonator 80 " mn .• 75"' min. 5 .9 5
RM · l S 15 mete r resonator 81 " mu . • 76" min . 6 .9 5
RM ·20 20 meter res onator 83" mu.. 78" min . 7.95
RM ·4 0 40 meter resona tor 9 2 " mn. • 87" min. 9 .95
RM -7S 75 mete r resonator 9 7" mu . • 91" min . 11. 95

B uy only t h e mast a n d
r eson a to rs for the bands
you operate. N O NEED
F OR MATC H ING DE
V ICES. NO FEED LI N E
LENGTH PRO BLEMS .

Use any length of 52 ohm l~~2~~:::-'"ca b le. New, efficient co n -
cept of ce nte r loadin g .
Each resonator h as a coil
sp e cially design e d f or
maximum r ad iation fo r a
particu lar ba nd . Center
frequency tuning is by a n ""..t and r.sonator
adjustable s t a in less rod in in mobil In. po.ition
the r esonator. The rotd-
o ve r aluminum mast per - ;~=§~~mits instant interchange _
of resonators . Mast folds \ \ _ .
over for ga rage storage .~. :;:.r • ....:::-
Ma st ha s 3 /8-24 base s tud _ I \0_ ..lo _.

to f it s t a n d a r d mo b ile - . _.-
mounts , b u t will perform
better with New - Tronic
mounts . Power rating- is 75
watts dc input A .M. - 250 ""a.t and r••onator
watts PEP in pu t for SSB. fold.d o".r

RESONATOR WILL WORK PROPERLY ONLY IF U SED
WITH MO.l OR MO-2 MASTS. ANTENNA ASSEMBLY

CONSI STS OF 1 MAST and 1 RESONATOR.

checks will indicate that while 850 cycles is
genera lly accepted as the standard by the ama
teur fraternit y, some of the gang only have a
very foggy notion of what constitutes 850
cycles .

Receiving short shifts is a distinct ad vantage
- 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 sh ift signals, it would
be far bette r to have a discriminator wi th a
peak to peak separation of only 10%more than
the desired shift. \Vith thi s circuit the output
voltage is proportional to the frequency shift
from the center freq uency, thus with a 1000
cycle discriminator being used on a 170 cycle
shift signal, an interfering signal of eq ual
strength but 500 cycles away from the center
freq uency wiII 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 carefu l tuning and
continuous watching make it play, but in the
process you lose the freedom from drift p rob
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 relat ively
low Q resonant circuits th is 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 you sacrifice the ability to
operate with short shifts hut you improve the
interference rejection capabilities of the system,
and at the same time decrease the effective
band width with a result ing increase in the sig
nal to noise ra tio. (See Fig. 1) , The problem
for the ama teur RTTY operator has been two
fold, first obta ining ind uctances with reasonably
high Q, and secondly, actually tuning up the
unit once suitab le inductors had been procured.

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

MODEl BM-1 BUMPER MOUNT

• •

FIG. I

Discriminator respo nse c urves:
a . Simple if t ype discrim inator
b. Single toroid in e a ch sectio n
c. Double t oroid in eac h sect io n

F la t alloy s t ee l strap fit s any
s ha pe bumper , large or sma ll. " J"
bolts require only ~4" clearance
b e t w ee n top o f b u mpe r an d car
body. Hea v ilv chrome plated 11,2"
die cast Zamak ball h a s 3il "-24
thread . A d j u s ta b le for true vcr,
.t ica l postucn . G ra y Cvcofac base .
Heavily ca dm iu m plated . . . $6. 95

Ask you r di stributor to sh o w ) -OU these a nd
other fine :'oiE\\'.TR OSICS p rod ucts, W r it e fo r
literature on the co mplete SF. W- T R ON ICS line.

NEW-TRONICS CORP.
3455 Ve g a Av e nue Cle vel and 13, Ohio
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by noise you are referring to an input which is
stochastically distributed with in the relevant
frequency limits.

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

I I & L: C1 & C, Cc link
2125 cps 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 re jection
of interfering signals that results from a nar
rower bandwidth-and the ease of tuning, toler
ance of moderate drift, and ab ility to accept
inaccura te shifts that resu lt from wider band
widths. If you have a good stable receiver and
don't mind re tuning now and then you can use
a narrower bandpass.

The question often arises as to how narrow
a bandpass can he used, and considerab le con
troversy, information, and misinfonnation have
been published on the subject. This will in fact
depend on the signal to noise ratio, the p rinter
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 fil ter. For the average ham the only
two fac tors he can control in his terminal unit
are the Riter characteris tics and the signa l
processing after the filter. There a re commer
cful equipnn-uts on the market which transmit
informat ion a t baud rates which are greater
than the bandwidth ( in cycles) of the circuit,
and there are many equipments where this
rat io is almost 1:1. Thus it should be feasible
(since amateur operation is at 60 wpm or about
4t5 bands ) to use filters which arc considerublv
sharper than the 200 cycle figure sugges ted fl;r
general lise. The error ra te a ham can tolerate

c e

c,

"" ,

c,

C,

L1~

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 subseq uent units used slug tuned inductors
which were designed for television sets. \Vhile
the Q of these inductances was reasonably good
a t higher frequencies, their Q and thus their
resulting performanee a t 2125 and 2975 cycles
was poor. The best Q and the best performance
are to be had from molybdenum permalloy
toroids. There arc a number of possible sources
for these torcids. If you are more affl uent than
the average ham you can go out and buy them
with precisely the inductance you des ire 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 diffi
cult and you can get precisely the values yO ll

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 torc ids for the local gang at
a cost of less than 25, a doughnut . Th is I might
add was the result of a trip down rad io row
buying a sample of every likely looking fi lte r,
then taking them home and un potting them to
find what was inside. The last and most COHl 

mon source of these toroids is the 88 mh y load
ing coils that a re used by telephone companies
in large quantit ies. These are widely advertised
and in small quantit ies cost on the order of $ 1
each. If y011 arc 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 ,vhich would result in
a high er LI e 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 LI e that is significantly d ifferent in the
two circuits (b y 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 ou tput
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) .
hut you also want the- area under the two curves
to he equal. The latter require-men t will result
in op timum noise cancellation in the output of
the discriminator. This assumes, of course, that
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Here is the sensational SWAN

SINGLE SIDEBAND TRANSCEIVER

Net Price

$275
Ask your dealer for additional

in fo rma tion

Madels for 20, 40, and 7S MeIers
Now in Pro duction

" 2 milli seconds in len gth. If the risetime of the
fil ter is too long relative to the pulse len gth.
you w ill have poor perform ance regardless of
the fi nc shape of the steady sta te frequency
response curve. You can design three basic
types of fil ters, th e most common being the
Butterworth or maximally flat amplitude re
sponse type. These have a flat response across
th e top and rela tively 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 p ass b and
of the filt er, you can ach ieve better skirt selec
tivity characteristics; and the more ripple you
can tolerate the steeper you can make thc
skirts. The third class of filters are those de
signed for maximally linear phase variation
across th e p assband of the filter . This type does
not have as steep skirts as either of the other
types, and it does not have a flat am plitude
response across the passband- it is in fac t
peaked in the center of the passband and falls
off gradually toward the edges of the passband.
It does h ave a significan t ad vantage, it has a
faster risetime than the other types of filters
and hence is more appropriate for use with
p ulse inputs. It is also less subject to ringing

" T'he Illw llinj{ varies cons tdernblv, lil'llcnding o n h ow
y nll tr-e nsf i te r-ate tho Ruasia n.

~~I ([l [l [!J IlJ ll.J fl

O ~

• The ultimate in TALK·POWER at
Law Cost

• High Efficiency, One Band Design

• Proven Reliability; Highest Quality

• 240 Watts PEP with 800 Valt Supply

• Mobile, Portable, or Fixed Station
• ASK THE HAM WHO OWNS ONE

(or for that matte r be quite pleased with ) , is
far higher than would he considered accep table
in normal commercial practice . Luckily lan
guages have a relatively la rge order of redund
alley and all error in one lette r of a word now
and then does not normally destroy th e mean
ing of a sentence.

When one starts cons idering sharp filters
another factor becomes importan t : these fillers
do not merely have to d iscriminate between
two frequencies, they must respond (and th e
faster the better}, to pulses of the given fre
quen cies wh ich a t th e fastest reversal rate are

•

B

Filter response c urves :
a . Maximal ly linear ph ase d esign
b. Butterworth (ma xi ma lly flat amplit ude)
c. Chebyshev
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which often becom es a significant problem
with sharp , steep sided filt ers. If you want to
try be tter filt ers than the simple two section
variety described earlier, by all means usc
the maximally linear phase characteristic. De
tailed des ign procedures would be much too
lengthy to go into at this time but an excellent
summary and the necessary tables ca n be found
in "Reference Data for Hnd io Engineers"
Fourth Edit ion, published by I.T.&T. The ill
form ation is not in the third ed ition .

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 casc--succcsstvc mark space signals
{reversals) this was in fad a sq uare wave of
about 23 cps.-and that you had to recover the
third order products in order to reasonably re
constitute th is square wave which was being
transmitted. The argument then continued tha t
since this involved hath sidebands on each side
of the center tone frequency, tha t the hand
width of the fil ter had to he at least twice the
third harmonic of 23 cps and tha t therefore the
minimum band width that could he used was
of the order of 135 or 140 cycles. This argument
is only valid if you have no provision for pulse
reshap ing following the d iscriminator.

Each audio ton e may be considered as con
sisting of a ca rr ier on the particular center fre
quency ( 2125 or 2975 ) which is modulated by
a sq uare wave. At the fas test reversal rate you
have 22 millisecond pulses or a sq uare wave
of approximately 23 cycles, this is approxi
matelv what vou have when RYRYRY ... is
being"transmitted . The average modulation rate
is lower than this, but this represents the maxi
mum requirement of the system. This square
wave prod uces the usual Fourrier series of side
bands, thus you have the 2125 cycle carrier,
the first order sidebands at 2 125±23 cycles,
the th ird order sidebands a t 2 125+3x23 cycles.
uud all the rest of the odd order sidebands.
The major port ion of the energy is in the car
t-ie-r and the fi rst order sidebands, wi th de
lTeasing amoun ts of energy in the higher order
sidebands.

\Ve can separa te the input to the filter into
th ree basic components : the tone carr ier. noise
( hy which we mean stochastica lly distributed
inputs ), and interference (by which we mean
signa ls with a cohe rent frequency dist ribution
which may appear wit hin the passband of the
filter ) . \Vhen we narrow the bandpass of the
filter we are affect ing a ll th ree inputs: 1. \Ve
arc di scarding higher ord er sidebands of the
desired s;g nal; 2. \Ve arc decreasing the noise,

a t

QUALITY A SSURANCE

THE IDEAL SUPPLY FOR YO UR

FAVORITE M OBILE

-

tile onl y
ADCOM 250 $125.

DC-DC TRANSISTORIZED CONVERTER
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LINEAR SYSTEMS INC!
605 UNIVERS ITY AVENUE· LOS GATOS, CA LIFORNIA
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COM MUN ICA TlONS
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PLUS 300 V & BIAS
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ADCOM 250AC AVA ILABLE
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115V 50/60 CYCLE
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CONSERVATIVE RATINGS
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in fact , incorporate som e facility for pulse re
shaping-perhaps the most common and ele
mentary device is a relay. \ \'ith 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 disadvantage
that the hysterisis or difference between pu ll
in and drop out levels is too great and that the
ad jus tments of the characteristics are usually
mechanical and extremely difficult. Because it
is a mechanical conversion device the speed a t
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
tron ically, and it can be done in a fashion so
that the action can be readily ad justed and the
noise of mechanical co ntacts eliminated . Prob
ably the simplest electronic moans 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 sq uare wave output it
lacks flexibility, and it is possible with certain
se tt ings 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 outp uts-is the Schmitt
trigger. These can be readily built with either
tubes or transistors (although with this circuit
the tra nsistor 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 eq ually impressive. Note here that re
gardless of the input voltage wave shape that
the output from the trigger is a perfect square
wave. T he 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 outp uts to the di scrimina
tor. The Schmitt trigger then e lectronically
makes the decision as to whether a mark or a
space is being transmitted. This decision is
based Oil 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

I

o- - ----,u

c ----,

FIG, 3

A _ -----Jnl-.-

INPUT
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o

and 3. \\"e are decreasing the probability of
receiving an interfering signa l. T he first men
tioned effect is the price we par for the advan
tages of the last two. W hen we go from a filter
that passes the fi fth order sidebands to one that
passes only the third order sidebands we find
we have decreased the noise to 60$ of the
former va lue and the probability of interference
by the same amuunt, and since the loss in in
formation ill the fifth order sidebands is not
this la rge 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
(.'reused the noise by a factor of three, the
probabili ty of interference by the same amount,
and the information we have lost is substan
tia lly less than th is amount. Don't try to take
it any furth er or you start losing ground . Note
that the modulation ra te is not normally the 2:3
cycle square wave, it actually varies from ncar
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 infini te
amount of information in an in6nitely 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 limi t indica ted of a 46 cps
bandpass which recovers on ly the fi rst order
sidebands would require perfect stability, ex
cellen t fil ters, and the best in signal reprocess
ing techniques.

Any terminal unit of reasonable design will ,
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Here is iI photo of a TV using two toroids in
each section.

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 BTl')'
frequen cies. There arc two types of standards
in usc, both of which do an admirab le 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 freq uency of 425
cycles. These are made with standard 435 cycle
tuning forks which have been lowered to 425
cycles either by load ing the ends of the tyn es
with solder or by fi ling the eroteh 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. \Vith an oscilloscope they give you 5: 1
and 7 :1 Lissa jou patterns with the standard
2 125 and 2975 frequencies. They are also
handy for setting the 850 cycle shift in FSK
operation . The alternative approach is to build
a crysta l oscillator for 446.25 kc ( there arc
sta ndard surplus FT-241 crvstal units th at are-approxiamte ly th is freq uency and they may he
ea~i1y. brought to p recise freq uency by edge
grinding th e crysta l ) . The oscillator is followed
hy two successive multivibrator dividers-the
firs! ,dividing by 6 ~nd the second dividing by
5. 1he end result IS a standard Frequency of
14,875 cycles. This, too, gives the 5:1 and 7:1
Lissajou patterns with the standard Ireq uen
ties. 1£ you intend to do much HTTY work
they are handy gadgets to have ab out the
shack.

The next requirement is a voltage indicator
if you a rc using a counte r or a well calib ratecl
audio signal generator a good ac VT\'~1 is all
that is needed. If you are using one of the
frequcncy ~tandards an oscilloscope is highly
desirable smcc you can check amp litude and
frequency at the same time. The basic set up is
to feed the output of the audio signal genera tor
th rough an isolating resistor to the circuit under
test , and in turn, th rough another isolat ing re-

+-- E,

""

6 .21<
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NOTE :
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2. TRANSISTORS lN2J74 ( HIGH BETA PNP J

FIG 4

221<

being transmit ted. (Th is varies more widely
than you wou ld suspect havinz these wi thin_ ' 0 l

2,:)% is better than par for the course. )
Fig. -I 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 vol,t peak to peak range. In actual practice
there is a small amount of hysterisis in the cir
cuit, the output flips to the on condi tion when
the input exceeds - .83 volts and turns off when
the input fa lls below - .80 volts. This differ
e~ce of .03 volts is of no import when compared
\~lth .th,e 20 volt range of the input from the
dISCfllnlll~tor. Comp are 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 exp licit
restoration technique is used in the terminal
unit, you will get it in the printer as a result
of the acti on of the armatu re of the selector
magnet of the machine. This is the poorest of
a ll techn iques, adjustment will be cri tical, and
the. range ~f the machine will be very narrow.
This function should be provid ed in the ter
minal unit, should h.ave minimum hysterisis,
and should have as Wide a range of adjustment
as possible.

The next step, once you decide on the fi lter
you want, would logically be to tune up the
fil ter. 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 b~ a one shot
affair the most reasonable procedure is to use
the standa rd audio tones broadcast bv \V\VV or
one of t~le other standard frequency stations,
along wit h an oscilloscope to give you the
appropria te 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 greate r precision than
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FIG. 5

You will quite p robably find when you have
fin ished the tuning that the pass band is not
flat-this will depend on the loading of the
filter. The response can he smoothed out by
adding a resistor across the final toroid. Do not
do this until it is installed in the opera ting cir
cuit, however, since this may provide sufficient
loading. If you still have a double humped
response add a resistan ce of whatever value is
required to smooth out the response. This value
of resistance wiII not he 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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BEING TUNED

ter frequency. The larger the value of coupling
capacitor the wider the bandpass of the filter.
For narrower filters, the pairs are ini tially tuned
to frequencies closer to the cen ter frequency
and the coupling capacitors are not as large.
An excellent approximation of the coupling ca
pacitor can he 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 va lue of the
coupling capacitor ( Cc in the table ) and tune
each pair individually to the center frequency.
Thus you will first resonate L, (C1+ C, ) to
2125 cycles, then remove C, from thi s circu it
and resonate L, (C1+ C, ) to 2125 cycles, and
finally assemble the filter in the final circuit
config uration. This is easier than the first meth
od and only requires the use of the 2125 cycle
reference frequency rather than shu ttling back
and forth between the two sides of the center
frequency. This procedure should best be fol
lowed with the filte r in place or at least with
the operating load circuit connected since when
it is actually installed there will normally be
added capaci tance across at least the last of
the two toroids , Merely sho rting out the toroid
Hot being tuned will place the coupling capaci
tor across the appropriate resonant circuit .

siste r feed the Y axis of the oscilloscope. ( See
Fig. 5 ) . The two resistors should be 1 megohm
or higher. The standard signa l genera tor should
be fed to the X axis of the scope to permit ob
serva tion of the Lissajou patterns for ca libra
tion purposes. With this set up you tune the
circuit for resonance (which is indica ted 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. W ith 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 toleran ces. The
easiest method by far is to have a large number
of capacitors of approximately the correct value
and just keep trying different ones until you
find the right value, The typical sp read on ca
pa citors is fairl y wide and the selection process
is fairl y 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 un it may be obtained
from an .0 1 and an .06 in parallel, and reso
nance can he achieved from a relatively modest
supply of each by successively trying various
combina tions of the two . Of course, if a given
capaci tor fa lls 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
va lues were given in Fig. 2 . There are two
basic ways to attack this problem. The first,
and most elegant, is to tune both L 1C1 and
L,C, to a frequency of 100 cycles (Le., half
the desired ban dwidth of the filter) higher
than the desired center frequency. In this case
the frequencies would be 2225 cycles for the
pair intended for the mark filter and 3075
cycles for the pair intended for the space filter.
If you have a 425 fork standard you will find
it quite conven ient to use a 21:4 Lissajou pat
tern, which gives you a frequency 425/4 or
106 cycles high. On the space filter use a 29:4
Lissajou. Then assemble the filter and try sue
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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the procedure for two section filters. The valu es
of C t , C2, C3 ,C4 are not critical and arc 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, ordina ry terminal
boards serve nicely with the terminal points
providing mountings for the capacitors and the
toroids mounted on alternate sides of the
hoard. One note of caution on mounting tor
aids in general-don't have them completely
su rrounded hy 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 lip described before
either by varying the capacitance or adjusting
the turns on the toroid. \Vhen 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
heen 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 mby toroids,
other values can be used by making the pro
portional changes in capaci tance. This assumes
that the Q of the toroids you use is not too fa r
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
handwidth of the filters.

A further poin t to note is implicit in the tune
up procedure. CIl has C 1 in parallel for reso
nance, Cb has C 1 and C2 in parallel, and so on
hence the values of capacitance will not be the
same for ell through C, The actual values may
readily be computed since you need .064 mfd
to resonate 88 mhy at 2125 cps and .033 mfd
to resonate 88 mhy at 2975 cps. Thus the actual
values will run under the approxima te valu es
given. This ha s the merit of using different
values for each capaci tor- the probability of
your having a quantity of identical value ca
pacitors is relatively small. Some mention
should also he made for those few of yOll who
will actually consult the references g iven on
these filters. The standard design lists a resistor
across La to degrade the Q of this section for
optimum phase performance. In actual prac
tice the loading by the input circuit takes care

r ,r ,

(Approx.)
freq. C1 C. C~ C. c.;
2125 .0074 .0037 .0026 .002 .06
2975 .0025 .00 125 .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 ,
maxima lly Henear phase filters. I might com
ment though that getting set up to tune filters
is the major chore, an d the actual tuning is a
rela tively straight forward and not particularly
time consuming task. These filters may be de
signed for as many sections as you wish, and
for wh atever 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 op timum signal to
noise ratio and interfence rejection capabili ties,
and the necessity of accommodating a moder
a te 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
ill practice the tuning is not particularly dim
( '1I ' t. The tunc up proced ure is the same as that
outlned in the latter part of the d iscussion of

their impedances vary by a factor of about 2: 1.
The values given arc for the standard 88 mhy

units but if you have other toroids you can
merely ad just the capaci tance values by the
appropria te ratios and use the same tuning
procedures. If you have different inductance
toroids you should use the larger inductances in
the 21 25 cycle filter and the smaller inductances
in the 2975 cycle filt er.

The input to the filter is easily accomplished
by wind ing turns on the toroids. The output
section preceding the filt er 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 ad justed to give equal
output from each of the two filt ers. 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 eq ual amplitude in hoth channels the re
sultant outputs cancel. \Ve found 9 turns on
the 2125 filter and 5 turns on the 2975 fil ter
gave these desired results, but you should
check the performance before you consider the
job complete.
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SERIES

I

I

TRANSMITTER

TMC Models S8T.l K series of transmitters pro
vide conservatively roted 1 kw PEP output in
SSB modes, with Signol fa Distortion ratio of
40db, and 1 kw average power in conventional
communication modes within the frequency range
of 2 10 32 Me•.

Stabilities of 1 part in 10' to synthesized
accuracy of 1 port in 10', with 100 cps incre
mental tuning, are featured in this series of
transmitters.

The TMC S8T-1 K series of transmitters ore
attractively housed in semi-pressurized cabine ts
with many customer options for wide bond or
narrow band audio , antenna tuners , bose mount
or rugged MIL occepted shipboard mounts for
all mobile applications .

For information on this transmiller series,
request SSB number 1001 .

AM . FSK . SSB . ISB . CW . FAX

AN/FRT·53

AN/FRT·56

AN/FRT·57

SINGLE
SIDEBAND

THE TECHNICAL MATERIEL CORPORATION
nnd SubJidi4rin

OTTAWA, CANADA • ALEXAND RIA , VA. • GARLAN D, T£US • LA ME SA, CALI F. • POMPANO BEACH, FLA . • l UZERN. SWITZERLAND
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A five sectio n m~ximally linear phase filter .
This doe s not use 88 mhy toroids but the fec h
niqu es ere identica l a nd the l I e ra t ios are
approp riately scaled .

of th is problem handily, hut if there is any
doubt as to whether you have enough turns on
the input liuk-chy all means err 011 the side of
overcoupli ng.

The filters were made on the terminal boards
mentioned before , and after the filt ers were
tuned they were both mo unted beneath a
.~x lOx3 chass is with 4 leads ]0 inches long
coming from each filt er to an octal plug. By
removing the regular two section filters (which
were mounted in Vector C-12 cans with octal
bases ) and plugging ill the two octal plugs we
are able to convert from the broad to the sharp
filters in a mat ter of seconds. Since our ter
minal unit is built on a 5xIOx3 chassis also , we
merely place the 1.11 . on top of the fi lter and
have a very compact un it. ( 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
forma nce and the unit has high selectivity with
out the attendant rin ging of other designs. If
you lise the conventional scope tuning indica
tor with the output of the mark channel to the
horizontal pla tes 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 nat hu t is slightly peaked in the center
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( the 85 cycle bandwidth figure here sp~ci fi~s
the width to the - 3 db points ) the tuning IS

uctuallv easier in some respects since there is
no ambigu ity in the setti ng. Hnw~Yer, (~on't
throw uwav vour old filters, there will be times
wh en vO II 'l;ecd them-particularly when the
other station is llsing 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 sect ion
fil ter-howcver, in actual pract ice we huvc
found the plug-in technique quite adeq uate .

\Ve have mentioned short sh ift a number of
times and you might wonder why-if you can
in any case build fi lters with handwidths on
mark 'and space, respectively, equal in width to
those used on short shi ft signals- there should
be any advantage in using short shift. The most
signi ficant advantage in short shift is a result of
thc propagation characteristics of electromag
netic wan's; the closer two frequencies arc to
one another, the smaller the p robability of se
lective fading. Since the basic method of de
tecting the HTTY informat ion is to make a dcci
sion based on the relat ive 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 selccttvitv of the terminal unit with the
more sel eet i v~ if fi lters which are found in the
better ham receivers. A fu rther advantage is
the possih ility. with the more compact signal
that results, of avoiding certain types of inter
Ference.

An advantage of the plug-in techniq ue used
for the filters we have mentioned is that you
can huild lip one extra section for short shifts.
If von have filte rs for 2 125 and 2975 and are
i nt~r('sted in sho rt shift, say 170 cps, you have
only to build a unit for 2295 cps and use it in
conjunction with the 2 125 cps unit for this
short shi ft work. In addition you may also want
to build a unit for 425 cps shi ft for copying a
number of the commercial sta tions using that
shift.

The first filt er is the hard one-once vou'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 putt ing together a satisfac tory ter
minal un it with adequate filt ers you will get
much more effective and milch more enjoyab le
RTTY operation .

For the udventurous-cnncl for those who d on't
like graphs. mathematics. and such, I have
included Figs. 7, 8 und 9. T hese give design
data for :3, 4 and 5 section maxim ally linear
phase sh ift filters, with a choice of bandwidths
which yOll can use accord ing to your receiver
stabil ltv and personal tastes and inclinations.
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$299 5

Ma rk I "BIG MIKE" Microphone:

Net, complete with Tramistor

Amplifier, Ca ble, Clip a nd

Ba tte ry Compartment (leu batteries)

NOW MATCH YOUR MIKE

TO YOUR NEEDS

INCREASE RANGE.

MODULATION AND

AUDIO QUALITY

MORE MICROPHONE
THAN YOU'VE EVER

HAD BEFORE!!

/

MARK I MI CROPHONE

• MORE THAN -39 DB OUTPUT I

• VARIABLE OUTPUT CONTROL I

• VARIABLE TONE CONTROL!

• MINIATURE TRANSISTOR AMPLIFIER I

• RUGGED, FUNCTIONAL DESIGN I

• SQUEEZE.TO.TALK SWITCH I

ce

L.

e,

e .

L' ,.....,

L.

FIG · 8

W idth Freq . C, C, C. c.;
60 2 125 .0038 .0020 .00 14 .06
60 2975 .00 II .00064 .0005 .03
85 2125 .0058 .0029 .0020 .06
85 2975 .00195 .0010 .0007 .03

120 2 125 .0087 .004 2 .0029 .06
120 2975 .0029 .00 15 .00 105 .03

F IG, 7

Width Freq. C, C, C•. ~

60 2125 .0027 .001 4 .06
60 2975 .00082 .00048 .03
85 2 125 .0043 .002 1 .06
85 2975 .00 14 .0008 .03

120 2125 .0062 .003 .06
120 2975 .002 1 .00 II .03

e, e, e,

L. L. L e Co

3 e. e. ce e,

I suspect it will save a number of inq uiries and
make life a little e-asier for those who want to
strike off Oil the ir OW I1 . I might comment that
one of the reasons both the maximally linear
phase sh ift fil ters and the Chebyshev fil ters
were not mort.' widely used before was the
mathematics Involved. More recently tab les
have been compl ied which make the procedures
far easier and in ad dition, the advent of elec
Ironic compu ters that make formerly impossible
tasks merely the subject of a modest amount of
mach ine time have changed these from the
rea lm of inte resting theoretical possibi lities or
the objects of ard uo us cut and try procedures
into re lativelv common evervdnv items.

• • •

FIG 9

W id th f re q . C, C, C. C. C. __
60 2 125 .0049 .0024 .00 18 .00 14 .06
60 2975 .00 15 .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 .00 14 .00 I0 .03

• • • W 3T UZ

Order from your di stributor.

dealer or.

inst ru ment

33 Danbury Road

nications, inc .

Wilton, Connecticut

CLUB SUBSCRIPTIONS: $3.00 per yea r in
g roups of fi ve o r more subscri ptio ns at o ne time .
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Premium Tube Replacement Guide

T H E BE is a seemingly end less 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 Pefenberq W 4WKM

tubes that are Hooding 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 crit ical applica
tions, any substitution should be made on a
"try and see" basis.

P remium T 1l1Je P rototyp e
1201. 7E5
1221. 6C6
1267 OA4G
1291. 3B7
1293 . . .. . lLE3
1294 . .. . lR4
1299 3D6
1603 6C6
1609 . . ...... . . ...• ...6J7
1612 6L7
1613 6F6
1614 6L6
1620 6L7
1621. 6F6
1622 6L6
1629 6E5

(1629 is 12.6 volt filament
version of 6E5)

1631. 6L6
(1631 is 12.6 volt filament
version of 6L6)

1632 12L6(}T
1634 12SC7
1635 6N7

(6N 7 filament cu r r ent is
33 % higher a n d plate load
resistance is 33 % lower)

1644 12L8GT
1852 6AC7
1853 6AB7
5591 6AK5

(6AK5 filament cu r r en t is
16,6 % higher)

5602 12AT7
5608 6AK5
5651. OA3
5654 6AK5
5659 12A6
5660 12C8

(12C8 transconductance
and screen voltage rating
are 25 % higher)

5661. 12SK7
5670 00 2C51

(2C51 filament cu r r ent
rating is 14 % lower)

5679 7A6
(5679 has added filament
center tap)

5691 . . . . . . .. • . . . . ..• •6SL7
<5691 has .6 A heater and
plate di ssipation rating is
slig h tly less )

46

5692 6SN7
(5692 plate dissipation rat
ing is 30 % less)

5693 6SJ7
5694 6N7

(5694 has separate cath-
ode connections) &

5719 6AD4
(6AD4 transconductance
is 17% higher and grid
to plate capacitance is
12% low er )

5721. 6AU6
5725 6AS6
5726 6AL5
5727 2D21
5731. 955
5732 6K7
5749 6BA6
5750 6BE6
5751 12~7

(l2AX7 filament current
rating is 14 % lower,
transconductance Is 33%
higher and amplification
factor is 43 % higher)

5755 6SU7
5764 2C37
5765 2C37

(E lect rod e rings differ)
5766 00 2C37

(E lect rod e rings differ)
5767 2C37

(Electrode rings differ)
5784 6AS6
5812 2E30
5814 12AU7

(5814 has 16% higher fila
ment current rating)

5824 00 00 25B6G
5838 6X5GT
5844 . . .••. .•• ..••••• . 6J6

(5844 has 33 % lower fila
ment current rating, 26%
lower ampUflcation factor
and 30 % lower transcon
ductance)

5852 00 00 6X5GT
5871 6V6GT
5873 • • • • .• • ••• • • ••• . .12AU7
5881 .. .. . .. .. . .. 6L6WGB
5910 lT4

(l T 4 plate and screen rat
ings are 18% lower)

5915 6BE6
5920 6J6

(5920 is %" longer, has
10 % lower heater current
rating and 34 % low er am
plification factor )

5930 2A3
(5930 has .3" g r ea ter base
diameter )

5931. 5U4G
5932 6L6GA
5933 807

(5933 has .3" greater base
diameter )

5961. 6SA7
5964 6J6

(5964 has 14 % higher
transconductance and
20 % lower ou t p u t ca
pacity)

5977 6K4
5992 00 .. 6V6GT

(6V6GT filament current
rating is 25 % lower)

5993 6X4
6005 00 .. 6AQ5
6006 6SG7
6021. 00 00 6BF7

(6BF7 is %" longer and
has lower transconduct
ance)

6028 6AK5
(20 volt heater ver sion of
6AK5)

6042 . . • . • • •. •. . • • • •• •6SN7
6045 00 6J6
6046 25L6GT
6057 00 12~7

6058 00 6AL5
(6058 is %" longer a nd has
27 % higher voltage rat
ings)

6059 6BR7
6060 00 00 12AT7

(12AT7 interelectrode ca
pacitance is higher)

6061. 6BW6
6063 00 6X4
6064 . . .. .... .... . . .•. 6JC!46
6065 6BH6

(6065 has 33% g rea t er
heater current rating and
half the Gm of 6BH6)

6066 6AT6
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A GUYED TOWER WILL CARRY THE REALLY BIG ANTENNAS.

Now you can ovoid the
harord of railing - the"
guying an antenna lower.
W ith TRI-EX 9uy"clI-YOU-90
low.,.. y o u 9U., .. off 0" •
•• ction at a tim., from the
baHam-up. 01 the tow.' i.
ra i, .d l H.,. it ho .... it
works: Fj,.,. 0/1 ,ectio"' but
the botlom lIetion (w hich i,
guyed b.'or. you .'a,t) are
railed ""lIed tog.th". Th•
••cond • • crion it th,,"
guyed olf and the ,u' c".
raised " ••,.d. ete. until th.
towe' h all ,h. WOOf up.

--

ri· Ex
1.-
,

••

•..
•

SEND FOR THE NEW
TRI·EX ANTENNA TOWER

SELECTOR CHART

(M a x im u m ra ti ng of
6AT6 is 22% lower)

6067 12AU7
6072 12A Y7

(l2AY7 heater cu r rent is
14% lower and Interelec
trade capacitance is 6 %
lowe r )

6073 OAZ
6074 OB2
6080 6AS7G
6082 6AS7G

(6082 Js 26.5 volt h eater
vers ion of 6AS7G)

6085 12AU7
(6085 h as 100% h ighe r
hea te r cu r rent, 80% high
er t ranscond ucta nce a nd
77% highe r amplifica tion
fa cto r )

6087 5Y3GT
6094 6AQ5
6095 6AQ5
6096 6AK5
6097 6AL5
6098 6AR6
6099 6J6

(6099 has balanced plate
c u r ren ts)

6100 . . . . . . ... . . . ..• . .6C4
(6100 is %" higher a nd
has 25 % higher Interelec
trode capacitance)

6101. . . . . ... .. ... . •• .6J6
6106 5Y3GT
6113 .. . . . .. . . •. . .. ...6SL7GT
6118 6Q7

NOVEMBER 1962

6132 6CII6
6134 6AC7
6135 6C4

(6135 has h igher h ea ter
cu rrent)

6136 6AU6
6137 6SK7
6145 7~7

(7AD7 pla t e voltage rat
ing is 100% higher a nd
t ra nscon d uctance is 5%
low er )

6169 7F8
6180 6SN7
6185 2051
6186 6AG5
6187 6AS6
6188 6SU7
6189 12AU7
6197 6C1.6
6201. 12AT7

(6201 a m pli fica tion fa ctor
is 10% h igher )

6202 6X4
(6X4 has 40 % higher out
put rating)

6215 IB3GT
6265 6BH6

(6B 1I6 heate r cu rrent is
14% lower a n d plate re
s ist a nce is 40 % h ig h er )

6268 . . . .. . . .. . . .. .. • . 4C35
6277 3B28
6279 5C22
6288 816
6336 6AS7G

(6336 has 230 % greater

pla te d iss ipa tion and 160%
greater G m)

6355 6AF6
6384 6AFt6
6385 2C51
6485 6AH6
6626 O AZ
6627 O B 2
6660 6BA6

(6660 is ~" longe r )
6661. 6B H 6
6662 6BJ6
6663 6JLL5
6667 6C1.6
6669 6AQ5
6678 6U8
6679 12AT7

(6679 has 10% greate r
a m pli fication factor)

6680 12AU7
6681 12JLK7
6830 OAZ
6831. O B 2
6922 . ...... . . . .• .. . . . 6B Q7

6B K 7
(R elia b le substitute but
not d irec tly in te rcha n ge
able)

7000 . . . . . . . . . . . . . . . •. 6J7
7184 6V6
7193 2C22
7700 6C6
7752 .. . . . . .. .. • . . . . • .6AS6
7755 6AJ5
7758 6A R 6
8016 1B3GT

.•. W4WKM
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FIG I

J l . J 2 - NORMALLY CLOSED PHONE JA CKS CIRCUit
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Would you like to be able to use either a
carbo n or a crysta l mike in the same speech
amplifier? This might come in very handy in
eq uipment used in both mob ile and fixed serv
ice. The secret of this versatile operation lies
in the cathode follower configuration. For car
bo n mike serv ice the control grid is grounded
and the mike lies between cathode and
ground . In crysta l 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 brin g about th is
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 operat ion, either a carbon
mike is plu gged in the cathode jack, or a
crysta l mike in the grid jack. This circuit is
most useful in homebrew eq uip ment where
there is no shortage of panel space. Fig. 2 is
slightly more soph isticated; here a single three
circuit jack is used, with switching done in
the plug. T his circu it is of advantage where
space is at a p remium.

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

. . . WA2AKT
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•u.nrem.e
--.... I SIX METER SSB]

• Using The McCoy 32B1 Silver Sentinel Crystal Filter

• 75 Watts PEP Input, 6146 Final

• USB - lSB - CW - AM Operation with Carrier injection

• 7360 Balanced Modulator

• Unwanted Side Band Suppression better than 40 db.

• Carrier Suppression better than 50 db.

• Size -Width 12" Height 6Y2" Depth 7Y2" Weight 7 1,4 Ibs.

Model SSB-6 $1 99.50
Wired & Tested

Model SSB-6 Kit $159.50

For a ddit iona l information, wri te:

Suprelne l:£ctroniC6, .s:
FRONT AND M A I N STS. UPLAND, PA.
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Tests the

Lafayette KT-390 Starflite
and likes it

Leona rd Temulonis WI MEl

EIGHTY DOLLAHS, ninety walls.
phone and C\V. Those are the things that make
the new Lafayette StarHite KT-390 transmitter
a really desirable piece of ge.'1 f for the ham
shack. \Vhile looking over the specifica tions , I
wondered how Lafayette could get so much
into such a small package for such a small
price. \Vell, this transmitter comes as a kit, sa
you supp ly most of the labor, and cut
most of the cost. The whole thing measures
only 13 x 12 x 6~ inches. and is very a ttractive
ill 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 sa lted
with diagrams, the job is foolproof (a lmost) .

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
mod ulator, and a 6146 final. A low-pass filter
is built into the hack 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 an tennas (and who doesn 't nowa
days?) .

A schematic of the Starflite is shown in Fig .
i. The 6CL6 (V1) functions as a modified
Pierce oscillator 'with crys tal control. \Vhen
vfo operation is desired, the vfo is plugged
into the appropriate jack, and the 6CL6 then
functions as a huffer stage between vfo and
driver.

50

The driver tube (V2, another 6CL6 ) oper
a tes as a class C amplifier. T he plate circuit
of this stage is luned by the "D HIVE-T UNE"
variable capacitor, and the coil L3 (or sec
tions of the coil that a re selected by the band
switch). The entire stage operates stra ight
through on 80 and 40 meters, functions as a
doubler on 20, a tripler on 15, and as a
quadruplet 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 hands as a shunt-fed, neutral
ized amplifier . The tank circuit is made up
of C20 ( the final tuning capacitor), L lI (or
sect ions of it that are selected by the band
switch). and variable capacitor C22 (fina l
loading ). This final loading capacitor consists
or three 450 mmfd capacitors in parallel, so
that there is no need to switch fixed capacities
ill and out when band changing. A 69 mmfd
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 "C RID" position, the meter reads the
voltage developed across a 620 ohm resistor
in the final , and in effect measures the current
passing through the resistor. In the "PLATE"

73 MAGAZINE



position. the meter read s voltage that's devel
oped across H13 on the ca thode of the 6146.
and as before, the effect of measuring current
is ach ieved . Although cathode current is actu
ally a combina tion of grid, screen and plate
current. the readings mar be taken as actu a l
plate current. The error caused by the addi
tion of grid and screen cur rent is very small,
and Oil the legal side .

The StarHite uses carrier-con trolled modu
la tion, a nd judging by some on-the-air-reports
that I've gotten, there seems 10 be a Jot of
misunderstanding about this sort of modula
tion in gen eral. The 2 triode sections of a
12AX7 ( \'4) ad as a regular resistance
coupled amlin ampl ifier. The output of the
second tri ode section is coup led 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 of 7
watts. The output of the low power triode is
directly coupled to the grid of the higher
powered triode which actua lly fun ctions as
the modulator. Bias voltage on th e 6DE7 is
arranged so that cond uction is low when
there's no audio input signal. This lowers the
screen voltage of the 6146, and natura lly when
the screen voltage goes down, so does the plate
voltage and output. An audio inp ut signal
tha t's caused when someone speaks into the
mike reduces resistance in the modulator sec-

tion, and raises the screen voltage of the fina l.
Naturally, th is jacks up your plate current
and outpu t, giving yOll carr.er-contrc lled
modulation.

Grid b lock keying is used in the StarHite,
and a good thing too! This method of keying
gives the least t rouble as far as cl icks and
things like that go . Grid block keying in the
Starflite is accomplished like this: with an
open key, a high h ias voltage is fed into the
grids of tubes VI , V" , and \'3. This high bias
voltage cuts off these tubes and eliminates
any outp ut. In the key down position, H8 is
shorted, and this cu ts out the high bias to
VI, and \'2. It leaves a small amount of bias
on th e fin a l (V3) to protect it in ease the drive
is suddenly removed. The values of 1\8 and
C2 were chosen by the Lafaye tte people to
give th e most desirable C \V waveform.

Lafayette is using a unique power sup p ly 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
te rparts because they use no fi lament power,
and voltage d rop is much less. Filtering is
accomplished through a capacitor input fi lter
thai is made lip of TI28, H29, and C3 4, 35.
and 36. Of course there is an accessory socket
that provides the necessa ry voltages for con
venieuce in operating vfo, C\V monitor, etc.

On the air tests proved this little transmitter
to he extremely sa tisfactory (satisfactory
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enough so that th e writer had a short fi st-light
with the edi tor when the la tt er decreed that
the StarHight had to be sen t back to Lafayette
after testing ). Operation on 80. 40. 20, and 15
meters was good, but a little critica l tuning
0 11 10 was necessary to keep a good quality
signal going out.

All in all, th is rig turned out to be quite

Complicating

the Simplescope

a surprise, aw l just a hair short of fantastic
for the price tag. I t makes a sweet rig for the
Novice who will get his general class license
an d won't be able to afford a new rig. It makes
a swell rig for the ham who'll want to keep it
aro und as a standby rig, or who'll usc it por
table 011 Field Dnv or vacation .,

. .. WI~lEL

Harvey Pierce WpOPA
5372 E. Bald Ea gle Blvd.
W hite Bee r La ke 10. Minnesota

T lI E "Simplescope"" was conceived as the
simplest form of an oscilloscope tha t

would give adeq uate service as a phone moni
tor. But it was too simple for some amb itious
builders who wanted to complica te it b y add
illg various features they felt a scope should
have. Of all the ideas for improvement, a few
had meri t. Here is how you can "Complicate
the Simplescope" to get the "LAHGE Econ
omy Size."

The complications are the use of a 3-inch
C HT, the use of the scope to monitor received
signals, the addition of a p ilot light , and spot
centering. All were tested for simplici ty and
economy. and the Simplescope Mark 11,
shown in the pi ctures was built. Th e 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 C RT 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 31lPI's for $1.95. Of the 3·
inch Clt'Ts available, the 31lP I and the 3GPI
were the most suitable for the Simplescope, as
they tuok the lowest voltages. The 3API was
ruled out only because it required a 2 .5 volt
heater supply.

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

"See the Sept., 1961, 73 Magazine.
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cui t was added and conner-led in series. \ Vith
about 900 volts pushing the electrons, th e
3 BP I worked fine . Focus was good, brilliance
good, and deflection sensitivity good. 'Scope
design is a compromise between brillian ce and
sharp focus on one hand uud deflection sens i
tivity on the other. T his one is no exception.
The 2API and 3API should have at least 500
vults, the 31lP I and 3GPI at least 850.

If the Simplescopc is to be used to monitor
the rece ived signa ls, it must have a vertical
amplifier with certain features. The amplifier
should be broad-band, a t least up to 500 kc,
or even 2 me, so it could be used with all
common receiver if s, and h ave an outpu t of
at least 75 volts peak-to-peak. It should also
have relativel y high voltage gain . Reading the
HCA Receiving Tube Manual revealed that
the 6CL6 and its bigger brother the 6AG7

The "large Economy She" Simplescope. Handle
is mounted toward t he rear for proper balance.
Note NE2 pilot light below kn obs on front.
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were both capable of 130 volts ou tpu t in a
broadband video amplifier up to 4 me. The
voltage gain was a shade over 40, so that a
bit over 1 volt would he 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 3n p ! CRT, but no trouble
was experienced ill using this transformer to
supply the amplifier. The amplifier and added
power supply circuit are shown in Fig. I add.
eel to the original Simplcscope circuit of my
previous article. Points of a ttachment are
marked with an "X," and other added parts
ma rked bv a ".

Switching is now don e by a -l-pole, 4-posi
tion switch to gh'c 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
fi er off. The life of the CIIT phosphor is ex
tended th is way, and the overload on the
added transformer reduced .

Switching of the vertical deflection pla te
from the transmitter to the amplifier was
avoided by coupling it to the "ANT" jack by
a 22 mmfd mica capacitor. This value gives
adeq ua te cou p ling at 4 me, yet a minimum
of hypassing a t a 45.5 kc if frequency from
the amplifier. Switching would he better, but
complicated. as the switch wo uld have to be
at the rear, ot herwise the long leads to a
front panel switch would bypass more rf than
tho 2:) mmfd capacito r docs. As an added
bonus, this circuit will monitor both trans
mittal and received signals during a QSO
without added relays or switch ing when the
"USE" switch is in the "ReV" position.

The amplifier can be built as a separate unit
if you wish, to use with an already constructed
Stmplescope. \Vith its own power supply it
can be permanently connected to your receiver
and its output plugged into the rf jack of the
Sirnplescope as needed. The original Simple
scope ci rcuit must be changed for use with
this amplifier by the add ition of a 15 K }i-w att
resistor between the rf choke and ground at
the rf jack. This will not change the origin al
operation of the 'scope in any way.

The addition of a pilot proved easy and
cheap. It ca n he added to any Simplescope.
A rubber grommet, an ~E2 neon bulb and a
ISO K J-I -watt resistor are all the parts needed .
The grommet should have a hole that fit s the
N'E2 snugly, and is mounted on the front panel
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the NE2. Use insulating sleevmg to avoid
shorts,

Connected this way, the neon light shows
three things. If everyth ing is hooked up righ t
to the 'scope, it acts as a pilot light , indicating
if the power is off or on. If the 'sco pe is not
grounded it will not light at all. or very dimly.
Lastly, if the ac cord is plugged in wrong
it will ligh t when the switch is off.

T he spot centering problem seemed to be
due to the magnetic field of the earth, and the
spot was always left of center, no matte r
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 ca pacitor add
ed to the circuit will pull the spot over near
the center. The hottom or ground end of the
width control is bypassed to ground by a
.1 mfd capaci tor, and connected to the -300
volt tap on the power supply thtu a 10
megohm ~-watt resistor. Various resistors of
lip to U~ megohms are tried in parallel with
the ,I mfd capacitor until one is found that
centers the spot, and then this resistor is

6CL6

''''''

I
I
I
I

" "" I'w I
I
I
I"""'w
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. I I

Re ar termtnels a nd transform er mounting .
The " RCV R" ph ono jack is a t cente r, bottom,
hidden by the transformer, for short lead t o
th e am plifi er.

as convenient. The ~E2 is pushed half way
thru , wire leads inside. Ground one of the
wires to the casco Connect one lead of the
180 K resistor to the lug of the "USE" switch
that goes to the power transform er. The other
resistor lead connects to the unused lead of

1,

,.

'"WIDTM

•
;~'''''''

••

•' 0
-2:S0

0 '
-'\OOV

1- orr
2- ENV
3 - TR
4- RCVR Al 'DIO

0-

-------------I~.OI " foOOV

swa
9<

Li' <>--,',
NOTES·

• •I. SW 1,2:,3,4 - USE
SWITCH, ", . POLE.
'" - POSITIONS.

2: . ALL CAPACITORS 6 00'0'
RESt)~ IIZ W, E _CEPT
AS NOTEO

117 '0'

Co rrections: eli minate co nnection to positi on o ne o n SW4-cha nge "X tc Y" at tr an sformer heater winding .
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J.W. MILLER CO. 5917 South Main St.,Los Angeles 3, Calif.

soldered in place. This is much cheaper and
simpler than p utting in a control.

Xo vert ica l centering was a ttem pted be
cause the ver tica l posi tion of the spot was not
far enough from center to matter.

The p ictu res show the general construction
of the " Large Economy Size Sirnplescope."
The vert ical a mplifier is mounted on a 4 x 4
inch subchass ls, and uses two 8.2 K 2-w att
resisto rs in parallel to make up the required
3.9 K -l-wnt t p lat e resistor called fo r by RCA .
Also, the screen resistor is two 47 K Lwatt
resistors in paral lel to get the 24 K 2-watt
value required . Power transformers are mount
ed 0 11 the outside rear to p reven t d istortion
of the spot b y their ac magnet ic field . Rf leads
are as direct and short as possible, and away
from the chassis to avoid losses. No other pre
ca u tions (outs ide of the usual care in insulat
ing h igh voltage leads ) arc necessary.

The Large E conomy Size Sirnplescope was
built in a Premier Minibox, 12 x 7 x 4 inch
size, and cost me , (excep t fo r bolts, nuts, wire ,
handle, a nd knobs, which came from m y junk
box) just SI3.85. Many items came from kits
and only the :\linibox was purchased at what
might be called the sta nda rd price, and was
the most expensive item, at $3.17. The two
rower transformers a re $1.35 each (Cat.
# 1'-17:3 from Olson E lectronics }. The silicon
diodes costs 36¢ each ( # T200. from TAB,
New York ). The th ree potentiometers used
should be linear taper if you must be p ar
ticular, but it reallv isn't too impor tan t. The
rubber tubing used as a grommet around the
C RT opening is a se ction of an old Stethescope
tube donated by a doctor friend .

Install ation of th is version is the same as for
the earlier Snnplescope. except for a COII TleC'

t iou to yutll" receiver, Enough rf from tile
tra nsmi t te-r is fed into the " A:":T" jack to
prod uce a sa tisfactory pattern a mi e nough
aud io [nun the modulator is fed into the
"AUDIO" connectors to g ive a good Trupe-
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USED EQUIPMENT
GUARANTEED A-I CONDITION

4- VI KING " 5 .:10" T ra nsmi tte rs (new price $1050)
only $495 . V IK1NG V ALIANT $269; KWS-l $895 ;
GLO HF. 500-C ($895 new ) $425 ; B &. W 5 100 $199;
DX- I 00 $149; N C60 w/ S coils $329; N CI 83-D 1199 :
n &. W L_I 000_A $229; N C-300 $229; CO L LINS
sava $299 ; KP-81 PI ERSON $225 ; VIKING II &.
VFO $1-19 . Many ot hers in stock. W r ite &. ask.
Comnlete li ne of Antennas & H a m P aris.
Diat r-ibu tor- for Colli ns . H ammarlund, J ohnson,
Ha flic r-a fte-ra, Gc n se t, N ational, Drake, B & W .

TOP T RADE-I SS !
:'1158 101"0 H AM SUP PLI ES

5472 ~fis8 ion Blvd . Riverside, Calif.

Phon e (n roa code 7 14) OV 3-0523

"Llttl. ~Ok.t.t " 4~~O-LlY P.t . 2 , ~S8 , ~9 7 B41'1'iKI po.,t 'c : ~ WILS
JO tub" . ~o trenil it ori . 10 . ermup. 20-4~ ~~. SELF-COKP~-rIIC
R1(:I'1' Or LE.n hln4d. 1ITERlDCu:tl . Sttllj!;ll\ . ... 1, roLL .ut o....u ..
~totot7p l t ' lt.e 04 th , , 1r POUR 7'lre . Pt 1c e . rele7 t o (0 $3 9 , 9 ~
.I.LU J . 1'RDaU T lrl GiOJ , Z7 . or ib 4". IlU• • St. J lll:...lI burr . , .,..Ol:t

K8 lFI has come up
with a booklet an
" Simplified Math fOf
the Homshack" that
you mustn't min . This
booklet prnents the
simplest and mast un 
dentondoble e" plana
tion of the moth that
we need for hom rodio
work that w. hov.
ever seen. It covers
with utter simplicity
Ohm's law, iquares,
roots, powers, frequen 
cy VS meters, LIC,
logs, etc. It even in
troduces you to the
slide rule. This will be
one of the best in
ve!tments you've e ver
mode . 5O(
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Interior view, showing me thod of mounting
the 3BPI. ' Sadd les' li re wood, stra ps of thin
(.015" ) olu minum. Insulation board holds sad.
dIes, q uadrupl er supp ly, a nd " Foc us" an d
" Brillia nce" controls, is mo unted Ys" away frn_
meta l CtI(".

zoid. The best method of gett ing 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 S'VH's on vour 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 a t least 25 v nns, or
80 v peak- to-peak for a good pattern. III A~l

rigs, add one, I -megohm , L wat t resistor ill
series (ins ide the transmitte r ) with the audio
lead for every 250 volts of modula ted voltage
over 250 v. In some SSB and DSR 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 feed, the de
tector ) and the lead from it to the last il
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 ca pacitor. The size of this capacitor can
not he predicted precisel y, but should not
need to be over 75 mmfd to give a good pat
tern with an S9 signal. Start with a few mmfd
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 th is connection to prevent pos
sible if feedback and oscillation . Keep all
leads short, and don't forget there is plate
coluu» on that if tube! Every time the cou-

56

pling capaci tor is changed peak up only the
input ( plate) side of the detector if trans
former for maximum pattern height on the
'scope usinz a steadv siznal or a signal gcn-, eo ",-'
crntor. The wire to the 'scope should have as
little ca pacity to ground as possible . Be sure
the 'scope is grounded to both transmit ter and
receiver.

The 6CLO 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 p atterns 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 inch es away, relays, clocks, and motors
a foot or more.

T he "S\ VIT C Il" terminals should he con
nected to switch or relay contacts that close
when th e transmitter goes on the air. \ Vh ile
these terminals are shorted when the use
switch is in the "HCV" position, spot switch
ing is required in the other two positions to
avoid "burning" the C HT phosphor.

There is little need for a vert ical gain con
trol. The weaker received signals have so
much "grass" on them from QRN and QR~ I

that more gain wouldn't help, and the strong
sign al s can always be reduced b y the receiver's
rfl il ga in control. T he transm itt er always
puts out the same power and about th e same
rf voltage into an y reasonably "Hut" coax liue.

\\'ith the "USE" switch turned to the
"E~V" position, the 'scope is turned on, a~d

shows the envelope type p attern on transmit
ting. The "T R" position gtves a trapezoid pa~

tern on A~t when t ransmitting, or a bow-he
pattern on SSB. The " HCV" position turns on
the vertical amplifier , and the 'scope shows

Unde rneath view, showing amp lifier layout. Tie
poi nt strip (cen te r ) holds voltage-doubler sup
ply con nections and parts . Eac h electro lytic can
co ntains two 20mfd 450 volt eleetrclvtlcs. with
separate positive and negative leads. Upper
can is used for the doubl er circuit.
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222 W. Main, San ta Maria, Cali f. WA 2-1765
Complete st ock of Radio 6< Electronic Tubes 6< Parts, Tools, CB 6<

Amateur Crystals, Transceivers and HI- FI Equipment
Fe"turillg-AIl1!lajor amateur brands of equipment including:
National Heathkit G onset Moseley New-Tronies
Hall ierafte rs Daystrom B& W Globe Master Mobile
Johnson Eico Swan W ebster Antenna Specialists
Hammarlund Hy-Gain Dra ke
O the r St ores to serve you:

DOW RADIO INC., 1759 E. Coloredc Blvd.. Pesedene. MU 1·6683
DOW ELECTRO NICS of OX NARD, 1505 S. Oxnard Blvd. , O xnard. HU nter 6-6353
DOW ELEC TRON ICS of GO LETA. 5857 Hollist er Ave., G ole ta . W O od land 7·3401

A Diyision cf EI ~t t r o nic Compo nents, Inc.

•
the envelope type pattern on both transmitted
sign al and the received signal, without further
switch ing.

The fi rst two positions are necessary to
monitor your transmitted p hone signals prop
erly and monitoring by 'scope of rece ived
signals is not needed 95% of the time. Once
you have checked a guy's modula tion 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
"T R" or "E :'\V" so you 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
nut ted signal due to the limitations of the re
ceiver and the propagation path. The receiver
bandwidth affects the apparent modula tion
of the h igher frequency sidebands, and the
truest pattern is shown with the greatest band
width . Yet even with an 8 kc b andwidth it
could be possible for the signal to be over
modulated by a 10 kc parasitic the receiver
wouldn't show! Fading on the lower frequen
cies is often selective enough to remove either
carrier or sidebands, giving wide varia tions in
apparent mod ula tion. Such a signal must be
watched for some time and averaged to get
the approximate modulation percentage.

NOVEMBER 19b2

D espite th ese nmuanons, monitoring re
ceived signals by 'scope is a rewarding experi
ence. Certa in makes and models of transmitters
can be identified by their patterns! Good,
clean, well-mod ulated signals look as good as
they sound . Surprisingly, over-modulation is
NOT the prime cause of severe splatter! Broad
signals a re often apparently underrnodulated,
while the definitely overmodulated ones are
often surprisingly narrow.

There are so many variations of power sup
plies possible for the h igh voltage that it
would only be confusing to even list a few.
You're welcome to try any and all varieties of
rectifi ers and multiplicat ion circuits that you
want. T he 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 rna, and two 6.3 heater windings
a t .6 amp or more each.

\VAlu'J INGl Ordinary insula tion does a
prelly good job below 1,000 volts but is risky
above tha t, so don't get a ny ideas about using
1,250 or 1,500 volts in these Simplescopes.
It isn't worth the trouble. And don't get car...
less with the 800 to 900 volts in this 'scopel
It b ites real hard! Be su re all insulation is
clean and unbroken.

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

d ifficult buildi ng job.
I want to thank Dick St. Amant \V0CZQ,

for his thorou gh testing of the model shown
at his station under typ ical condi tions. I al
most d idn't get it hack. he liked it so well!
Am! aguin Ill)' thnnxs go to Illy friend Bob
Rod e \Y\iB HE, for the excellent photographs,

\V~OPA

Ce pt. J ohn Sury W SJ SN
[39 Neb re ske Rood

Dyess AFB, Texes

The Heath IM-30
Transistor Checker

Here is a piece of test equipment tha t 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 5~x l O~x l O~ . The tester tests transistors
and d iodes under cond itions 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
a lley,

The kit is complete amI 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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Held more each day this p iece of test eq uip
ment fills the bill. It would almost be im
possib le to coyer a ll the parameters this tester
covers in this art icle.

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 p un amplifiers or PNP
and N PN in complementa ry symmetry ampli
fi er for receivers or modulators.

Let's cover the gain test (de beta-de 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 ALPHAI (DC BETAI

The following additional in format ion may be
obta ined direct:
Base current ( Ib) Collec tor to base leak-

age (Icho )

W e spent our yea rs advertising budget
last month , so look back on pages 40
and 41 of the October 1962 issue of 73
and see what we have. You'll find com
plete prices and ordering informatio n
there.

KJV TOWERS, SULLIVAN, ILLINOIS

Leak voltage
Short test

Eb

nc Base resistance

E"

Collector voltage
( Ee)

Collector current ( Ic)
Collector to emitter

leakage ( Iceo) Diode Test
\Vith som e o f the above information and an
external voltmeter used in severa l instances
the following information may be obtained :
AC current gain DC Transconductance

leI-Ie:! r,

Ib,· Ib,
AC Transconductance

Ic, ·Ic,

l bl-Ih:! r,
AC Collector resistance

E,·I -E l ·:!

IrrI ('2
\ Vhat difference is used in the formulas two
different b ias or voltage points h ave to be
taken .

T he author selected a bargain basement
transistor aud io if type which costs Jess than a
dollar and made several checks with some sur
prising results. I t was a PNP with a gain of
90 which is excellent. A transistor has good
gain if it has a gain of 70. T he base eu:: 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. T his allows the builder to p roperly
match the input and output. The checker in
itself is an education in transistors. I t takes a
little practice and usage to master it. Remem
ber it is a p iece of laboratory test eq uipment.
Instructions with the tester are very clear to
follow. . . . W5JSN

QTH
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I"
DC Collector resist.

E,

Eb1-Eb2
AC Base resistance

Eb1-Eb2
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Simple

Squelch

David Bemevs K4UWX
HAM BOARDS
BOI( 131 58
Pine Castle. Florida

FIG 1

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

I ) The ci rcuit may be installed without
making any mechanical alterations to
the receiver.

2 ) The sq uelch threshold must be a fro nt
panel control.

3 ) The sq uelch must operate reliab ly on
the weakest signal that ma y he di s
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
TV! ) requiremen t two is easily satisfied.
Squelch threshold can be made a f ront panel
control by substituting a dual potentiometer
with concentric shafts for the original receiver
audio gain control. One sect ion remains a
volume control, the other is used for sq uelch
threshold. These d ual 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 fonn in Fig. 1.
Its operation is based upon the unique charuc
teristics of a silicon diod e. Such a diode, when
forward b iased, represents a very low imped
ance. When back biased the same diode has an
effective impedance of ten or more megohms.
Gennanium diodes. because of their low back
resistance, will not work. The best silicon
diodes available are the high back resistance
types. The Hughes I N457 used here is typi
ca l (and also inexpensive ) . When it is con-

c

VARI ABLE
I TM ~ESHOUlI

VOL TAG E
CO NTROL
VOL TAGE

AU010 ""----- \ }-+--_---' *- -<'-1' _ ... U01 0
IN ~ e l OUT

CI SILICON ca
SI ODE

T H ERE is one basic circuit missing from
. most receivers currently available to the

modern amateur-sq uelch control. Essential for
VHF opera tion, squelch can also provide a
tremendous increase in opera tor en joyment on
the Iower bands or wherever QH~1 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
sq uelch ci rcuit 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. h owever, for those who b ave never
used a receiver with sq uelch, it will be worth
wh ile to back up and define exact ly what this
circuit does. Stat ed simply. the sq uelch 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 ad justment
of the various receiver gain controls. Squelch
circuits are normally tied. either directly or
indirectly. to the receiver AVe bus and ob tain
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 Ave volt
ages.
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its de bias from the AVC bus it can be seen
that the screen grid voltage will sh ift signifi
cantly for even the smallest of Ave bus fluc
tuations. The screen grid therefore provides
an excellent source of control voltage, one
tha t 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 subs tit uted . 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
d ropping resistor can also be op timized 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 opera tion of

T

LAST IFr - - - - -

I
IL _

T

•

00'

FIG ~

nected as shown in Fig. I , sq uelch action is
obta ined 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 sq uelch threshold control. The
other side of the diode is connected to what
will be called the control vo ltage and must be
one which varies depend ing on the strength
of the signa l being rece ived . Audio is applied
to the circu it through de blocking capacitors
C l and C2. As call now be seen, in the ab
sence of signal it is p ossible to sct the var iab le
voltage ( threshold) to where the diode is just
slightly back biased, blocking the aud io. An y
increase in the control voltage will cause the
diode to cond uct. The diode then represents
a very low impedance and allows the aud io 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 aud io impedan ce
of the circuit where in the diode is placed in
order to avoid bypassing a significant portion
of the aud io voltage.

The first source to be considered for a con
trol voltage is the Ave bus itself. Unfortu
nately this bus normally opera tes at an
extremely high de impedance and will not
tolerate the degree of load ing the squelch
circuit would impose upon it. A much better
point to ob tain the control voltage is the series
red screen grid on the last Ave controlled if
amplifier. This screen grid's cu rrent (and
therefore voltage) varies in accordance with
variations of the de bias applied to the control
grid of the tube. As the control grid ob tains
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the last if stage will not be materially altered.
The best po int ill a typical communications

receiver to app ly this squelch is between the
audio ga in control and grid of the first audio
amplifier. This stage, in its typical form, is
shown in Fig. 3A. Fig. 313 shows a practical
installation of the sq uelch circuit. Coupling
capacitors Cl and C2 have been chosen so as
to represent, ill series, the same impedance as
the original coupling capac itor. 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.
H2B should be chosen so that it can swing

ALL THAT NICE NEW
EQUIPMENT ON THAT

DIRTY OLD TABLE!
UGH!

You need an ALDEN HAMBENCH

' J

Formica top All steel construction
AC outlets Coax outlets

Super
Deluxe
Model

At your dealer •• • or direct
Send for convincing brochure

ALDEN PRODUCTS
117 North Main Street, Brockton, Mass.

(Ad composed by W oyne Gree n)

the variable voltage over a greater range than
will be present under any conditions at point
A on Fi ~. 2 . H2A through C can <1 11 he part
of the sumo pot entiometer, but this is not rec
ommended. For the circuit to work in a posi
tive manner, resistors Hi and H2A-C should
be made the lowest possible values consistent
with satisfactory performance. T heir 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 comfor table
listening lcvcl .} The smallest resisto r which
call be so inserted without degrading either
the audio volume or quali ty w ill constitute
the minimum uc resistance that the sq uelch
circuit sho uld 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 octuallv
composed of three separate parallel compo
nents. ( For purposes of calculation consider
the squelch to be at the high voltage end of
H2B. ) T hese are HI , H2A, and the total of
H2B an d H2C. The three resistan ces should be
essentia lly eq ual in value. Thei r total pa rallel
resistance should ap prox imate the m inimum
value d ete rmined above. The values shown in
Fig. 3B may be considered typical.

Capacitor 3C bas 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 it frequency components from
the audio. The second is to provide a degree
of tone contro l. C3 Selves both of these func
tion s in the squelch circ uit plus one more.
When the d iode is hack b iased, there is still
a very small amount of audio leakage. If this
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is allowed to go direct ly to the first audio
amplifier grid an audible output will be pres
ent at the receiver speaker. Placing CS as
shown in Fig , SO shunts this sma ll audio com
ponent to ground, allowing the sq uelch to
achieve 100% quieting. The optimum value of
3C is best determined experimentally by sub
stitut ion. 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 freq uency audio response is reduced to
an unaccep table point. Some attenuation of
highs will normally be beneficial in communi
cations work, as will be noticed when experi
menting with 3C. Typical values are 8::>0 or
1000 mmfd .

A brief examination of the impedances in
voked in the complete squelch circuit is now
possible and will help to explain the opera tion
of the circuit, \ Vhen the sq uelch is closed
(d iode conducting ) the diode represents an
impedance of several thousand ohms. Since
the aud io impedance of the circuit between
the volume control and first aud io amplifier
grid is typically 100 K- 500 K, the add itional
series res istance of the conducting diode re
duces the available aud io voltage only a few
percent, an effect that is not noticeable. The
combined shunt impedances of Hi and H2A-C
decrease the available aud io 1-3 db, depend
ing 0 11 the va lues chosen, T his is not a serious
loss either as most receivers can provide con
siderab ly more aud io than is ever needed. The
impedance of 3C is also parallel to these re
sistors hut varies accord ing to frequency. (If
it is chosen as out lined above, its p resence.
rather than detracti ng from. will p robably
enhance the aud io charac teristics of the re
celver.) When the sq uelch is open (d iode
non-conducting ) the d iode 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 aud io fre q uencies ) compared to the non
conducting diode, it can be seen tha t negligi
ble audio voltage will he present at their
junct ion, or therefore at the fi rst audio ampli
fier grid . This effectively silences the receiver.

Physical installation is extremely simple.
T he original volume control is replaced with a
d ual potentiometer. one sedion 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 sq uelch control termi
nals. An addi tional multilug terminal strip can
usucllv he mounted somewhere near the vol
ume control to provide convenient tie points
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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 he shielded to
avoid hu m pickup.

This circuit has been insta lled 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-

meri t. 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 AVe 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 eq uipped,
you too will probably consider squelch an es
sential control. . . . K4UWX

Good old
Charlie Queen

Ro lph Morris WIQUE

The ot her 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. Afte r shooting
the 60 cycles to my cabine t of used tubes,
my hearing aid came to life . I t was then that
I heard a Space Jockey calling a Charlie
Queen. Not being the type of fellow that
drinks and shoo ts electrons into space at the
same tim e, 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 bat tery
charger. As soon as my lA2'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 Hanger that called, I gave the Space
Jockey calling Charlie Queen a long shout.
~ I y signal must have punched a large hole in
the QR~I , 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
fami ly very happy. He also reads the mail.
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My con tact then told me that he had his rig
mounted 011 a bread board . Knowing that
most bread comes already sliced, there must
he plenty of these boards on the surplus mar
ket. lIe 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
Prett y Mary Squacker, and gave this Space
Jockey an HST 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 th at he could not have a long
winded Hag Chew at this time as his favorite
guu-shu ger would soon ap pear on the one-eyed
monster. I Ie thanked me for the shout and the
QSO which he said was Real Ann Chai r Copy
all the way. He asked me to send rum some
wall-paper for his shack. 1 told him that I
would send his wall-paper by the next Pon y
Express. I thanked h im 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 1 pulled the M ain
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,--"~llIst be a
TVI Complaint!"
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RFC, Cl, and C2 are to prevent robbing
VI ' of drive or interfering with the opera tion
of the controlled stage, and sbould be values
appropriate to the frequencies used. (C2 will
probably be larger than Cl. ) C l and C2 are
in parallel , as the lead could piek up a signal
causing interference to th e circu it a t the end
un-bypassed. Check to see that you have
enough negative voltage across HI, or in the
case of a higher powered transmitter, HI
could be made a voltage divider. It is recom
mended that the mixer and aud io stages be
controlled. Happy soldering and 73.

... W4JKL

D ID you ever build a transceiver and end
up with a switch ing ci rcuit using so

many contacts you didn't know wha t to do?
Relays and switches with many contacts are
expensive and arc more sub ject to failure . ]f
you share this common p roblem Fig. 1 may
be for you.

VI is an ordinary class C power amplifier.
V2 is the controlled stage. \Vhen the power
amp lifier is operating a negative voltage is
developed across HI , 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 cond i
t ion no (or very little ) plate current is drawn
and no signal is p assed. Ave acts the same
way with a very strong signa l.
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R. I.... D RAKE COM PANY, MIAM iSBU RG. OHIO

CO-AX
CONNECTORS
All are BRAN D NEW, current produc
tion to latest mil specs. posta ge

pre paid
PL-259 -451j: each; 5 for $2.00; 5 for $2.20
50-239 401j: each; 5 for $1.85; 5 for $2.00
PL-258 551j: each ; 5 for $2.65; 5 for $2.90
UG - 175/U IIIj: each ; 10 for $ 1.00; 10 for $1.25
UG · 176/ U 11 •••eh; 1010,$ 1.00; 1010,$ 1.25
UG·I73/U· 9¢each ; 12for$I .OO; 12for$1.25
M·359· 23¢ each; 5 for $1.00; 5 for $1.25
·Unused milit a ry surpl us, dean and bright.
O rders for Illinois delivery, please add 4 % to
net prices.
Manufacturers and dealers. inquire our " out of
this world prices" on lots of 1,000 or more.

"G O O DIE" sheet with every order.

BC ELECTRONICS
2]3) S . MICHIGAN AVE.

CHICACO 16, ILL. CAlumet 5..2235

YRI-IAND-QUAD
$1 .00 For..ill'n pOlltae" 1St ntra

COMPLETE PLANS
• No Stubs • HiQh Ga in
• HiQh F to B • Low S. W. R.
• Very Broad • 30 Lbs. Max.

BARRINGTON SPECIALTIES,
Box 154·S, Barrington, R. I.

TELETYPEWRITER
EQUIPMENT • COLLINS
5lJ2, 5lJ3, R.390A/URR Reeelve.. (.50·30.5
Me ) . T e letyp e P eln te ee #14, #15, # 19, # 20,
#26, #28. Klelneehmidt Prinler. # 1T4A,
IT·76, IT·98, IT-99, IT.IOO, GGC,3. Tele
wri ter Freqeeney Shirt Converter. For cener .]
information & equipment list, write 1o TOM,
WIAFN, ALLTRONICS·HO W A RD CO.,
Box 19, Beeton I, 1\1.... RIchmond 2-0048.

T TRANSMITTER
I
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Spotting Simplified

George Thurston W 4MLE
3407 Prod Drive
Telle hessee. Hc rlde

rI' li E He-ath Ap.u-l re uud 0111 ('1' transmitters
arc equipped with sh iny 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 0 11 the air.

But in practice, it often takes two left hands
or an assistant operato r to do the job in less
time than it takes to tuue up the rig on a
new bund .

These "spott ing buttons" generally d o
nothing hut turn on the VFO (and all subse
quent stages) without actnating the antenna
change-over relay or receiver muting device .

In phone operation this is usually O K, 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 .

e \V operation goes something like this:
( 1) You find an 5-5 OX signal down the

hand calling CQ
(2) Torn off B-plus to the final
(3) Hold the "spotting button" down with

one left hand
(4) Turn the "Fa knob wit h the other left

hand
(5) Reduce the receiver HI" gain with the

right hand to avoid arcing between your ea r
drums as the "spotting" signal screeches into
place.

( Ci ) Res tore Bcpl us to the final and restore
Hx g.uu (0 uormul .

Failure to kill B-plus, of course, defeats the
purpose of the spott ing switch. Since the
switch in effect simply closes the key, you'd
put a carrier on the air if the fina l B-plus
staved on .

The solution-in the Apache, DX-I OO, or al
most any other transmit ter 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 fro m the buffer and/or d river
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 m y 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 ac tuate the relay,
leaving my (only) left hand free to twist the
\ 'FO knob.

\Vith only the driver stage disabled by the
relay, I found the spotting signal still too strong
for comfortable C\V work. So I rigged it to
cu t off plate voltage to both the buffer and
driver. Th is worked fine for C\V but gave too
weak a signal to lise on strong phone signals.

The solution was a two-position rotary
switch mounted on the front panel in the place
formerly 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.

(l ) Hit the spotting switch at the key
(2) Twist the " FO knob
(3) Release the spring - return spotting

switch.

Sill 8 KEY){ IMICRO

$ W ON PANEL

ORIV,r'-"'----_ ..,

1

, ,.--- 6 3.AC IFROIII ~III TR
FlL AMEI\I T $n:nNG)
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CUTS WIRING COSTS!

M ODEL 24

$8.5 0
OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

RUED
15 AMPERES .
m VOLTS.

Heavy duty fea ture s insure tong-h te and co m ple te • PInel MonIed Fsse • Mounlint h IS
u tility for u se on equipment o r i n sho p o r plant ! . Oll·Oll h iltli • SilurCmSUlIlltn

SEND fOft liTERATURE • Piiallil lil H U lIll t r lollt Cu e
QUOTATION f Oft SPeCIAl UNITS ON REOUEST .. ~ . ,.., • r.. tb U 1 Clldu l • " U" Crud

O
. Melded Pil i

WABER ELECTRONICS, INC. ~ i · u u""... ."" """" "~" Computnls _ Adaplol Free
Hancock & Somerset Sts. Phil o. 33, Po . 0111 Model 24t H(Cirt llit Bruker Type) S10.50

Coax
vs

Open Line Bill Roberts W9 HOV
Gain. Inc .

Sometimes progress does more harm than
good . World War II brought li S the coax
cable. Almost c\'cry amateur has used it in
or around the shack. Up to the point when
cable became available for a mateur use,

everyone used a variation of open wire feed.
We feel that we should make a box score

on th is old feed style and let you decide
which is best. Score it honestly and let the-chips fall where they may:

\ Feight

Losses mount heavily with lI igh 5\\'1\ .
\Vill excessive losses render Line Inoperable .
win insulation hurn th rough .
Losses a t 220 mc ( 100 feet ) Pwr pd . . .
( using 144 me .
HC.~SU as 50 mc .
com.) 14 mc .
Cost .
Deterioration with age .
Cupitance in mmfd _ .
\Vhen used as untuned line .
Precautions for wa ter on the line .
E ffected by nearby objects .

Open \Vi re
Light

No
No
Xo
6 per cen t
4.8 per cent
2 per cent
1 per cent
Cheap
Neg-Jig-able
o (vir tually)
Good
None
Some

Coax
H eavy

Yes
Yes
Yes
80 per cent
70 per cent
46 per cent
14 per cent
Expensive
Noticeable
28. 5
Questionable
Must be sealed
Very Little

Xow that I have given the pros and cons, it
would seem tha t the score is 10 to 1 in favor
of op en 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

NOVEMBER 1962

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

\\'e are not asking you to go to open line,
we are just asking if you can afford not to.
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New

Coax Switch

Bay Hoy Electronics, well known for their
coax relays, IlOW has a cute little D PDT coax
switch which will work at frequencies up to
3000 me. The switch will handle 100 watts and
has B~C connectors . Drop a line to Day Hoy
for prices. 16608 Madison Avenue. Cleveland
7 Ohio.

HE-45

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.
If you can read the latest catalog without eat.
ing your heart out for all that ham gear then
you're 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! \Vrite to Heath for
their new 100 page catalog. Benton Harbor,
Mlchigan.

Lafayette n adia is coming out wi th new ham
gear so fas t that it is difficult to keep up with
them . Their newest releases are a pair of s ix
and ten mete r transceivers. The liE-50 is the
ten met er model , runs twelve watts to a 2E26
final and uses the popula r 7 me crysta ls. The
built-in d ual 117 vee ] 12 vdc power supp ly
allows the unit to be used either at home or in
the car without changes or separate power
supplies. Comes complete wit h push-to-talk
m ike for $109.50, all set to go. The HE-45 six
mete r mod el is s imilar, using the 8 me crystals
and sells for the same remarkab le price. The
receivers are superhets with a 1650 kc if and
an rf stage for good sensitivity and rejection
of images. Both are 15 pounds, great for por
tabi lity. Write Lafayette, 11 1 Je richo, Syossett,
N. Y. or just buy one from this writeup or
their ad on page 3_

Heath Catalog

HE-50

The Biggest

Allied Badia is not only a good 73 supporte r,
but they also have an in teresting line of ham
gear and test equipment that they turn out.
T he All ied cata log has for years been COIl M

sldered the most complete parts and eq uipment
catalog available. T he 1963 issue is now a lit
and if you haven' t already received one you
would 00 well to let them know of your in
terest with a postcard. Mention 73.
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PEL ELIMINATES THE
AND FREES YOU FROM PO WER LINES
TRA NS ISTOR IZED. BATTERY Another Exclusive Item - TRANSIS-
POWERED. CONVE NIENT ONE TORIZED SIGNAL GENERATOR.
HAND OPERATION. WEIGHS 135 KC. TO 120 MC. • CB XTAL
ONLY 14 OZ. • LETTER KEYED SOCKET ON FRONT PANEL.
COILS AND SCALES. FREQUENCY KIT $34.90 • ASSEMBLED $54.90
RANGE 3.5 TO 230 MC.• EPOXY B D l
COATED COILS WITH RELIABLE At ette r ea ers

~~TN~~;.9~L~G:~SEMBLED $39.90 1mELECTRONICSI
SEND FOR TECHNICAL BULLETIN 214 MAIN ST.• HACKENSACK, N.J.

C B Walkie-Talkie

While we don't ord inarily pay much a tten
tion to the new C B gear that is announced,
th is one looks worth a mention. Lafayette's
I1 E-66L e ll Walkie-Talkie sells for $19.9.5
each and uses crys ta l control for both receive
and transmit, plus a superhe t circu it in the
receiver! Four transistors and a d iode are used.
Complete with leather carrying case, an tenna,
crystals and batteries. 8.:» row power so you
d on't e ven have to have a en lice nse to use it.
A pai r of these ($38.H5 ) are m i~h t r handy
around an y ham shack . Lafayette Hadlo, Syos
se t, L. 1., N. Y.

NOVEMBER 19b2

Bigger Than a H ouse

T he Tel rex full size 40 meter beam, com
p lete with 46' boom! Price? $725.00 without
the cottage.

Books

Rudie Frc(IIWI1C} ' Syste ms is the first vol
ume of the 1\l n der n Co m m u n ica t io ns
Co u rse w ritten by Mr. Edward ~t. Noll,
\\'3FQJ, and published by Howard \\'. Sams
and Co., Inc., of Ind ianapolis, Indiana. It is d e
s igned to fit w ith others in the course to gi ve a
practical and comprehens ive coveruge of rad io
commnucations. The reader is assumed to
have a basic understanding of radi o receiver

b9



operation and some fundamental knowledge
of electron ics. However, basic theory and
modern design concepts are included in each
volume.
Ha d ia Frequency Systems contain com
p rehensive coverage of Hadio Fundamentals,
Class C AmpliIiers, 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 your library. Price : $4 .95. I1 .P.

primarily, hut is quite use ful for ham applica
tio ns up to 50 me and lip to 15 watts, w hich
covers a lot of terrttnrv. The S\V H. funct ion,
will hand le tip tn 1 kw, but the power mete r
is limited by the 15 watt dummy load built in .
Model T~ I-58 ( $27.95 ) . Lafayette Radio,
Syosset. L. I. , N. Y.

The Inverted

Vee-Beam

Peddy Lebe tc W 8DLU

y OURS Truly-mayor may not ha ve been
the inventor of the Inver ted Vee antenna,

however in 1926 I discovered that by slan t ing
two wires earth-ward I began getting better
reports from my one tube CW transmitter than
with a horizontal Vee and long wire a ntenna
that I previously ha d been using.

Through t he years since that t ime I have
tr ied every conceivable type of a ntenna from
the bed spring to the super rhombic, etc., but
for all-around performance, s implicity of con
st ruct ion, ease of feed ing a nd pr uning I give
the Inverted Vee top honors.

During the pa st yea r I have been using' a
modified form of the vee which I call The In
vert ed Vee-Bea m. And I have found results
most gratifying. F rom 'V8DLU running 150
to 250 watts I have proof of \VAC with QSL's
from most all of Europe, S. Africa, S. America ,
Pacific Isla nds and Japan, a ll on 80 meter CW,
and Europe, S. America a nd P a cific on 75
meter A~1 fone.

As many readers know, the Vee can be hung
from house top, tree, window ledge, borrowed
utility pole etc. I have selected to use a 25
foot mast above the house top with pulley hung
thereto for raising or lowering antenna at will.
The reflectors a s shown here mayor may not
be used but I have fou nd that besides providing
extra gain they also serve as extra guy wires.

Due to sligh t ri se in resonant fr-equency
when sla nt ing wires toward ground, the In
verted Vee will require slightly longer legs
than the s ta nda rd dipole requirements. Coax
ca ble of most any type may be used for feed
ing if builder intends to work within fiO to
100 kilocycles of desired port ion of given band.
However, for covering an entire band such a s
MO, 75 and 40 meters with one antenna, it is
suggested that open wire feeders with a suit
able a ntenna coupler be used . In making checks
with other hams in this area I have found
tha t 300 ohm TV twin lead and/or the com-

-
----- - -

.- .... ,
•

- - - -- ~ --

Having Fun \Vilh "I 'r-auststor-s is another
Howard \ V. Sams Photofact publication by
Ken Buckwalter. If vou have am" old oatmeal• •

boxes laying around, this is the hook for you.
There are thirteen simple transistor circuits
that you can amaze and mystify your friends
with. Sample chapters: Home Broadcaster,
The Speaker Mtke, "Boris' the Talking Skull,
and the Muslcn l Oatmeal Box. Aside from a
brief chapter 0 11 construction hints, there is
nothin g spec ifically for the ham. L.T.

G eneral Coverage Receiver

T he Lafaye tte li E -GO covers from 550 kc to
30 me in four hands and is p riced at on ly
$39.95. Three tubes plus diode for five tube
performance. Built-in speaker. Superhet circuit ,
bfo, etc.

SW R Bridge

Lafayette has come out with a power meter
ami S\\' H Bridge. This is designed for CB usc
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(!J&W)
TR

SWITCH

MODEL 3818

(TRANSMIT/R ECEIVE SWITCH)

ORIVEN
El Et.lENT S

F[[O
lIN[
ses

" "
SPAO NG
17 V2 F T

DOW·KEY COMPANY
Thief River Falls. M innesota

BARKER & WILLIAMSON, Inc.
ct'adio (p'IlIJlUlliOOfi()fl ,£.quiplIlf n{ Since 1'112

BRIS T O L. P E N N S Y L VANIA • S T U lw.n 8 ·658 1

Outstanding fa vor ite tor amateurs . . . Versa tile rom
blnatlons for industrlals~ Low \,SWR _ less than 1.15:1
t rom 0 to 500 me. LOW LOSSES ... High Contact
Pressures. WW CROSS-TALK throu gh use o f paten ted
" Isola t ed con n ect or" a r rangement. HIGH POWER RAT
ING. All coils encapsuled in epoxy resin for q uieter
operation and r esis t a nce t o moisture.

STANDARD RELAYS : DK6 '). DK60 ·C.
OK60 -2C and DK60-G2C -

)'RICED fRO'" ••• $12.45

* All Relay. In weatherproof
boxes for exterior Installation.

* Ganged. multiple pcs tnon
",wi\eh arrangement avmll.l:le
for remote control $('Iectlon
o f antenna• .

An electronic an tenna changeover switch. Tra nsm itter is
continuously con nec ted 10 antenna , antenna circuit to reo
ceiver is blocked during transmit. No switch co ntacts to
arc or burn . Switching is instan taneous. Selectable
bend switchi ng insures no loss in receiver sensitivity.
Substantial ga in in receiver sensitivi ty results in mos t
installations. Ideal fo r break -In ope ration on CWo SSB
and AM. Bandswitch convenienll y located on front. Three
coax connectors are mounted on rear. Conservativeh de 
signed for fu ll legal power. Operates from 115 volts .
60 cycles. for 52· 75 ohm li nes.

Si ze 43/4" r 4" x 5'12"

.. UNCONDITIONAL
GUARANTEE for
o ne year. (We
w ill rf'palr U
fa u lty wlthln I
year. )

.. Sec- one of our
100 dealt..rs and
db,trlbutoMi In U.
S. a nd {'anada for
..atalog shf'E'h or
~rlte :

mon 1 inch spa ced open wire line that is used
in some T V installations also make suit a ble
feeders for the Inverted Vee. The coupler used
at 'V8DLU is on the order of one described
in March 1959 QST (~lcCOY). If open wire 0 1'

twin lead is used it is desirable to cut feeders
1,4 or * wavelength long. However if sfightly
shor ter or longer line is necessary the antenna
coupler will tune out enough reactance for de
sirable operation. Coax feedline may be of any
length.

Dimensions a s shown here are for 80 meter
antenna and may be cut in half f or a 40
meter antenna and so on f or 20 meters. H ow
ever keep feed point a s high a s possible. You
will note through checking with g r id dipper or
S'VR bridge that these measurement s may not
hold true for you. T his is due to g-round con
ductivity, sur rounding objects, etc. The s im
plest way is to add or cut antenna length for
the lowest S'VR reading.

Some readers may ask, how can reflectors
directly beneath t he antenna act a s r eflectors?
Will the)' r eflect skyward or what ? As far a s
I ca n determine, the Inverted Vee is a semi
vertical-semi horizontal a n tenna . While making
field st rengt h checks we have found st ronges t
lobes off the upper portions of the antenna
and those lobes increased further along the
antenna legs with the use of reflectors. Signal
reports especially f r om DX were stronger when
reflectors were used. . . . ' V8DLU

\'AVIE$'r1EIRH~ ImA\IDIiO
SAN DIEGO

1331 India Street BE9.0361

National Wide-Band FM Calling

and Working Frequencies

52.525 me 146.94 me

Ma N .F RI 8130 t. 8:00 SA T 8 ;3 0 t. 5~00

TONS OF AMA TEUR EQUIP MENT IN ST OCK
=

STAKE
2 FT ABOVE

GROU NO
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Choke Evaluator

ROM,ld lves
2075 Herverd Street
Pilla Alto, Celifomie

In a ny ac circuit, such as that. of Fig. 1.
containing both inductance and resistance, the
impedance can be found from t he ac adapta
t ion of Ohm's law:-

In which:-

Z = impedance of circuit (ohms)
I = current t hrough circuit (amperes)
Es ~ supply voltage (volts)

Quite obviously, Es can be measured di
rectly by use of t he multimeter or ae VTVM.
Current through the circuit, I, seems to be a
problem at first, as few amateurs or experi
menters have access to an a c milliammeter.
However , known the value of Rs (we can meas
ur e it with the multimeter if necessary), and
t he vol ta ge drop across it (measure it with the
multimet er or ac VTVM), E2, we can compute
the current through the circuit from:-

2) I'~:
Substituting t hese obtained values in (1)

gives us the impedance of the circuit of Fig. 1.
Computation is simplified if we combine the
formulae, by substitution, obtaining:-

I T is customary and traditional in electri~al

and electronic work to evaluate la rge m
ductances by use of an impedance bridge, an
instr u ment so costly that f ew amateurs and
experimenters can a fford i t . I mpedance bridges
range in price from a ki t (Heat h IB-2A) , cost
ing $69.95 plus several evenings of work, to
beautiful laboratory instr ument s costing a bout
as much as a new car. Unless the bridge is
to be used many times a day, or in work
where precision is of great impor tance, its
purchase is not usually j ustified.

More than a decade ago, when t he g rid-dip
oscillator became a standard labor a tor y inatru
ment, i t was fo und that small induct ances could
be evaluated by shunting t hem with a known
capacitance, and t hen determining the resonant
frequency of t he circuit. From t his, t he induc
tance was computed. T his method works very
well indeed for radio and if f r equencies, but is
impractical for large inductances, because few
grid-dip osci llators will go low enough in fre
quency, a nd the Q of large choke coils is so
low that a nonambiguous resonance point is
hard to find.

There should be some method of evaluating
large chokes by use of ordinarily-available
shop instruments. There is! Requisites are a
voltage source of known frequency, a low dra in
mult.imeter- or ac VTVM, a resistor of known
value. and some brains.

I)

3)

Es
Z' -=;=I

Z' EsRs
Ez

FIG. I

••

Even t hough we know the impeda nce of the
entire circuit, we still cannot compute the in
duct ance of t he choke by any reasonable
method, as most chokes have a finite internal
resistance, which must also be t aken into
consideration. Actual circuit, in the configura
tion of Fig. 1. taking into account the internal
resistance of the choke, Ri, comprises Fig. 2.
Impeda nce of this circuit, already found ex
perimentally from (3), is a lso given by:-

· s

•,ES

E,

--L_-'-_..J__I~

Fig. I Simple ec circuit co ntilining lnductenee
end reslstenee. 4)
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5-ANTENNAS - Kroul (W 8J K). Th. most campl.te boO'<
on a nte nna s in print. but lo rgel y design C1 nd theo ry,
complet. w ith moth. $12.00

21-VHF HANDBOOK-Johnt on (W6Q KI). Type5 of VHF prop.
ogotion, VH F circuitry, component lim itotion5, ont enn o de_
5ig n ond con, lrudion. le,t e quipmenf, Very thorough book
o nd one thet 5hould be in every VH F 5hack. $2 .9'

22-BEAM ANTENNA HANDBOOK- Orr (W6SAI). Bo, in,
Iheory ond con, 'rudion of beoms. tron,minion line " metch
ing device5, and led eq uipme nl. Almo$1 oil hom $Iolion,
need a beam of tome 50rt . .. here i$ the only sourc.
of bO$ic info 10 help you dedde whot bea m to build
or buy, to indoll it, how to tune it. $2.70

13-REFERENCE DATA FOR RADIO ENGINEERS. Tobl• •,
formulas, graphs. You will find thl, ref.rence book on
the de sk of almost every electronic: engin• • r in the
count ry. Published b y Int.rnotiono l T. lephone C1nd T.l.·
g raph. $6 .00

18-50 YOU WANT TO BE A HAM- Hertzberg (W2DJJ)
Second edition. Good introduction to the hobby. HOI pho to.
ond brief descr iptions o f a lmost every ( omm81clolly avoil·
able Iro"sm ;lI.r cnd re ceiver, plu5 occenorie5. lovi5hly
illu5troted ond reodoble. $2.95

• • • • • •

of all surp lus
date. Brief de

$1.50

CIRCUit ANALYSI $ AND DESIGN by
primarily as a college text 'a leoch

$13.00

- . . . . . . . - . - . . . . . - - . . . .

6' -tRANSIStO R
fi tch.n. Written
circuit design.

734-INDEX TO SURPLUS-Bibliography
art icles pri nted in all rad io magazines to
script ion, etc.

RADIO BOOKSHOP
1379 E••t 15th Street, Brooklyn 30, N. Y.

(N.Y.C.•dd 3% ' ••1
Add 8112% to Canadian C hed s

Circle the book numbe rs you wish to order.
Plea se include cosh, check. money orde r _ • .
or something we con de posit in the bonk.

MMD-I!L1MINATING MAN MADE INTERfeRENCE-Who'
mokes it, how to find It, how to cu'e it in homes, fac
tori.s, outomobiles, oiruoft. boot., etc.. 0.- maybe you
hoven', bee" olOlived lat.I.... 160 pelge.. S2.95

NHP-IUILDING UI' YOUR HAM 5HACK-l'yle (W701!1·
A proctlcol d iscussion of points to consider when ...ou
are buying hom equipment, complete with desulptlonl
of much of the ovo ilobl. commerclol geor. It's lust
posslbl. tho' 'yle migh' k••p yClU from moklng 0 mi.
toke which would co., 0 lot more thon his book. $2.50

736 -Yeorly Binders for " 73" Mogozin. October 1960
Ihrough 1961 , or 1962. $3.00

73B-SIMPLl f IED MATH fOR THE HAMSHACK BY K8LfI 
Unberievobly simple explonotlon of Ohm's Lo w, sq ua re',
roo ts , powen, LlC, logs and Ihe alide rule . No student
should be without thi, bookle t. SOc

739-COILS b y KeBYN- Wonderfully wrilten and illus
Holed Ihrough diteunion of coi15, the ir re,i5tonce, re 
actance, impedance, Q, and d istributed copocitonce. SOc

R23.5-RADIO CONTROL FOR MODel 8UILDERS-Winl.r.
One of ,he be . ' ond newest b ooks ovoilab le on Ie.

$4.25

R20-HOW TO USE GRID-DIP OSCILLATOR5-Turne,
(K6AI). CorUlruct ion & u'es, on Imporlo nt book. $2.50

731 -HAM-TV-W<I>KYQ. Thi, is the only b ook ovo iloble
on Ihis fo,c1noting branch of hom rodio. Desuibes com
plele hom TV st c fion Ihot co'h under ISO. Very
, imple. $3.00

16-MODERN OSCILLOSCOPES & THEIR USES-Ruiter.
S.cond .dition. Shows whot a ' scope i5, w hat n does
::m d how 10 u,e it for rodio, TV, t ron,mi"e" , e tc. 34t
poges. $8.00

G94-TRANSISTORS. Selected orticles from Rad io Elec
tronics on how to led tron, i, ' o" and how to build all
tront i, to r le, t equipment. $ t.95

73S-BOUND VOLUME - O d ober 1960 Ihrough December,
1961, lS inue , (Vol. 1). $15.00

61-HANDBOOK OF TRANSISTOR CIRCUIT DESIGN BY
PULLEN - This is a handbook w hich teache s a sy't.motic
sydem for tron, lsto r circuit de5ign. Highly recommend.d
by radio 5chools. $13.00

74- HANDBOOK OF ELECTRONIC TAI LES & fORMULA$
formula, & laws, condont5, Slondards, symbols and
code,. Moth. tobie" mi5e. doto. $2.9'

Name . . . . . . . . . . . . . .. Call . . . . .

QAN -SECOND CLASS RADIOTElEPHONE HANDBOOK
Noll (W3 FQJ I. Everything you need ' 0 kn ow to poll
the FCC e.om ond get started servicing two-way equip·
ment. Much more thon Iud a Q & A manual $3.95

Address

City State . .

$5.004-RADJD AMATEU R CALL BOOK-Fait Edtion .

Radio Xmashop
G ive generously th is yea r to the needy .. .

yourse lf. You certa inly need to do somet hing
about that scattering of worn out grimy books
you call a library. Ogle the below and pick
out some good ham literature for yourself.
Surprise yourse lf wi th a goodly supply of these
ca refully chosen reference books. Se lect eit he r
by t i t le, writeup or at random, you ca n' t lose.
Money ba ck if not t ickled pink.

23-NOVICE & TECHNICIAN HANDBOOK - Stoner
(W6TN!J). Sugor cooled theorYI receiven, tron5mitten,
pewer 5upolie5, onl.nna51 simp I. condructlon of a
compl. t. 5totion, converting surplU5 equipment. How to
get 0 ham IIc.n5. and builai' 0 5tot10n. 52.85

24-BETTU SHORT WAVE RECEPTION-Orr (W65AI) .
How to buy a rec.iver, how to tune it, ollgn it l build
ing occ.ssor ie ' j bett.r ont.nnos l QSl's, mop., aurora
rone., CW reception, SSB reception, e te, Hondbook for
.hort wove li.t.n.n and rodio omoteur._ 52.85

2B-TElEVISION INTERFERENCE-Rond (W IDBM). Thi. Is
the outhoritotlve book on the .ubl.ct of getting TVI out
of your rig. ond the ".Ighbon ••ts . $1 .75

32-RCA RADIOTRON DESIGNERS HANDBOOK-l500
page5 of de 5ign nete s on every possi ble type of d rcuit .
Fob ulou5. Every de 5ign engineer need5 Ihi5 one. $7.50

40- RAD10 HANDBOOK, 15th EDITION-Orr (W6SAI).
rhi5 15 for ond a wa y the best a moteur radio hand book
ever pr in ted . O ver 800 po ge.. 51.50

45- CURTA COMPUTER . Th. world 's smolled computer.
Send for detai led informa tion. Moke, the slid. rul e look
5ick. like a big Monroe computer only hand si re.

$125.00

52-HOW TO READ SCHEMATIC DIAGRAMS-Mark..
Components & Oiogroms; . Iectricol, . Iectroni c, o e,. dc,
ecdle, rf , TV. Storh with individuo l circuits ond carri.n
through complele equipments. 53.50

53- BASIC ELECTRONIC TEST PROCEDURES-Tur....r , Thh
book cav.....s Iud about every possibl. type of . Iectron ic
te5t equipment ond e xploins in d.toil how to us. it for
every purpose. T., ting, oudio .qulp m.nt, r.c.iv.rs,
t ronsmitters, trons lston, photoc. ls , didortion, tubes,
pow.r • • • e te. $I.DO

55-TRANSISTOR CIRCUIT HANDBOOK-Simple, eosy to
un d.rs tond e .pla no t lon of tronslstor cirevits. Dozen.
of Int.res, lng ooolicat ion.. 14.95

63- G.£. TRANSISTOR MANUAL 6th EDITION . $2.00

46--DESIGN MANUAL fOR TRANSISTOR CIRCUITS BY
CARROLL. Tested tran, i5tor drcul ts for d.slgn engl
n••ds. Inte re lt ing r.od ing too. $9.50
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Fi g. 2 Series L·R circuit including internal resis-
tance of choke.

and, because things equal to the sa me thing
are equal to each other, 'we can combine (3)
and (4), obtaining:-

The value of the inductance, L. is in henries.
At first glance, this appears to be a pretty

complicated and difficult formula. Actually, as
a ll values to the right of t he equality sign are
simple constants, each group of terms can be
evaluated individually, and the actual compu
tation takes only a couple of minutes. When
a 60 cycl e voltage source is used, the denomina
tor, 21'1'"f, computes out to 376.9920, which be
comes 380 for purposes of practical compu
tation.

To evaluate a choke by this method, we must
measure internal resistance of choke, Ri; value
of added resistor, R Sj supply voltage, Es; and
drop across added resistor, E:. To illustrate
with a practical exa mple, measurements made
with a specific choke are:-

5)

from which we can evaluate the inductive re
actance. This can be simplified by standard
algebr-aic methods to:-

6) Xl ./(E~~$Y - (Rs + RUz

and, as XI = 211"fL (f is frequency in cycles
per second) J the inductance can be comnuted
directly from:-

71 l . / (Iff) - (Iii · RI)I

z« ,

Ri - 910 ohms

Rs - 1000 ohms

Es - 25 volts (60 cycles)

E, - 2.4 volts

Substituting in formula (7), we find that
t he value of t he choke is 27 henries. Name
plate value of the choke (a Stancor C-1515)
is 20 henries at 15 rna de, and nameplate re
s istance is 900 ohms. Computations were car
ried to three significant figures only, as the
multimeter used was dependable only to one
percent.

Subsequent checking of a number of in-

COMMUNISTS
are not permitted to subscribe to 73

STRIKE OUT against Communism: SUBSCRIBE!

Here is your golden opportunity to make Capitalism really work. Send in
your subscription and do your bit to make 73 rich. Well, at least send it
in so we can get off the hook and out of hock.
Newsstand Bu-yers Note: Subscribe now since 73 ""1\" be changing to dif
[erentneuisstands next month.

--------------------------------------------
call

o $40 LIFE

o Renewal

o New subscription

next issue 0

lone state

PETERBOROUGH ,
NEW HAM PS HIRE

nam e

address (QTH)

. . . . . . . . . . . ... .
city

o $3.50 o ne year

o $6.50 two years

o $9.00 t hree years

Start with: current issue 0

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

. . . - . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ca ll

PETER BOROUGH,
NEW HAMPSHIRE

address IQTH)

o $3.50 o ne year

o $6.50 two yea rs

o $9.00 thr ee yea rs

Start with : c urrent issue 0

I
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I

I
I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
I
I

~it~ ' ~~~~ .. · ~t~ t~··· l
o $40 LIFE I
o Renewal I
o New subsc ription l

next issue 0 I
I
I
I
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LOW.PASS FILTER
4 Shielded sections
- Up to 80 db at
tenuation. 52 or 75
ohms - neg ligible

less. $11.45

STANDING
WAVE BRIDGE

Measures both 52 or
75 ohms. Takes full
~ i1owatt.

$11.95

HYBRID
PHONE PATCH

Use on AM or SSB. Built-in
R.F. Fi lters. Gain cont rols,
null co ntrols. VU -meter.

$21.95

TRAN51STORIZED
OSCILLATOR·MONITOR

Complete unit - 2 transistors.
Pitch and volume controls.

$14.95

PAUSAN COMPANY· SAN RAFAEL, CALIF.

THE CHATTERBOX!!!
ALL TRAN SI STORIZED SPEECH CLIPPER·FILTER

Maintai n Full Modu lation- Mu ltip ly Audio " Punch"

• RUGged P.C. Board
• No l a Kit- Rudy To Use
• No Mod ification To Xmitter.
• Self Powered-

Ba tteri es Incl.
• Sha ped Au dio Response
• High a Toroid Fi lte r
• True Clip per, Not

Compressor

Phone Plug and Jack Standard- Other Types A.ai lab le

Coy ELECTRONICS $2.4.9 5 p"t,,;,
3810 E 365th St t Ohio Res. Ad d 3 %. ree Send For
WILLO UGHBY , OHIO Free Flyer

..
FLO'

T!>.tI. lOW

IOOOA lOW

•

FIG 3

Fig . 3 C ircuit of e heke evaluator.

o

AC IN

,"S<

ductances, both by t his method and by use of a
high-grade la bor a tor y bridge, showed t hat t he
difference between the two methods seldom ex
ceeded two percent, which is su r p r isingly good
when it is noted t ha t th is s im plified method
minimizes t he effects of d istributed capacity
in t he choke by use of low frequency (60
cycles) , wherea s the laboratory bridge, by a
ser ies of somewhat involved mea surements and
comput a t ions , is su p posed t o elimina te it s ef 
fec t s entirely.

These tests also s howed that the actual
measurement time, including computation, was
shor te r with the evaluator here described than
wit h the more complicated b r idge ; but t he set 
up time-Leo find ing a nd connect ing t he inst ru
ments and components-was about half an
hour. T o s top t hi s waste of time, wh ich adds
up t o a con s iderable fi gure over a period of
mont hs , t he essential pa rts of t h is choke eva l
uator were a ssembled in a bakelite utility box,
us ing the en-cult of Fig . a, a nd made a per
ma nen t addition to t he labora tor y i nst rumen t
stock. P a r ts a ctually used are noted on t he
diagram, but electr-ically equ iva lent parts of
other manuacture will wor k just a s well. Con
at ruct lcn is extremely s imple and noncr it ica l,
there being no h ig-h f requencies, h ig h powers
or hig h r esista nces involved. Ordinary gOO{I

workmanship will give entirely sa t isf actor v
operation . .

/ /--0j;;;;;;;;;;i:
f ot Al.l. Amiliur Trani.
ml ll. u . Guaranleed f.r
~IlO Wlttl P • ••r '.r PI .
N.I e r l. lnk DI , . tl F.ed.
L I, h1 . NUl• ..,., ... Il.,......,

R. due_ l nl.rf....n.. and
N"II. I n A II M...... Sftort
WI " Ret,lv,r•• M...... Wtrld
Wid. Rer. ll l ••" Str. .. ..r ,
CI.ar.... . 1 'II Budll

Complete a. -'1(1"" totll lenltb 10:1 ft...li b II. h . of II obm
balanced fe"dllne. H I- ImPl ct mold ed rN "n l nt tripl . IWI. a M .
I" J: II" loollrl . Y_ JUlt luna to d..lred band for beamUII, ,.
l ui li . Ezelnenl for ALL ..orld·..ld••horl - ..'u e recelttn and
" mlleur I ....n. ul ttlen. For N'OVICE AND .U.L CI.AS S " "IA 
TEL"RS t 1'0 E XTRA TUN'El tS 0 11 GAI>GET8 NEEIJED '
~;UmIDat" ~ IlJ1)lntl anti""" "lib euellenl perfonDUKe
Il:Uarlo leed. U. . .. Inverted V 'or . 11 band ,....... , aI•. NO
UA\"W IlUO: HOU~E AI'PEARANCE I E AS Y INSTAI.LAT IONI
~ O ·40·!O -15- 10 meier bind•. Comp tetl . . .• •• •• . • •••• • • •11.. .95
l O-:II -15 - 11l meter blndl . 5 4· H. I n l (1.>"t for .. . .....1'11 13.95
SE ND ONLY IS.OO C, "b. ek. • mol Ind PaY poatman bala~.
COO plul tIOII t... Ofl arrlul or Hnd full prlc. for potl l'l ld
dl.JI, r ry . V""" Inform". ;,," .

"' . a lb b le 011" frolll :
WE S TERN RAD IO De!)l. A7. 11 Kearney. Nebraska

Fig. 4 Pene] layout of e ho~e evaluator.
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Fig. 5 Interior of chole eva luator,

Panel layout, shown in Fig. 4 is func
tional, and is designed for a r -igh t -ha nded
operator. To simpli fy construction , a nd to
eliminate long internal leads, all parts are
mounted on t he lid of the bakelite utility box
(Smith # 2257). T wo ser ies resistors, selec table
by means of a double-pole double-t h row center
off power switch, are provided, giv ing an ef 
fective measuring r ange in excess of f rom 0.1
henries to 100 henries. Panel labels are made

on Metalpboto, by t he Kohler techniques".
Inter ior of t he choke evaluator is shown in

Fig. 5. Construction here is perhaps more
r ugged than is actually necessary, but it is
mu ch easier to make things a little st ronger
while building than to patch and fix at a
later date.

Using t his device, it is possible to answer
the qu estion "How many henries" in a little
less than ten minutes. Obtained answers have
been found entirely sa t is fa ctory in the fre
quency range from 60 cycles to about 3,000
cycles. As the f requency increases, the r eadings
become less accurate and less consistent, due
to distributed ca pacit a nce and cor e character
istics. Because of these ex t ra neous factors,
f ew cored coils have the sa me inductance a t
all frequencies.

Because of t hese limitations, this method of
choke evaluation should be limited to selecting
component s for power a nd voice frequency
fi lters only. Components for use in ultra-high
fid elit y equipment , or for supersonic Jrequen
cies , should be eva luated eit he r by use of an
inductance bridge, or by use of an evaluator
built on this general plan, but having a supply
frequency nearer t hat at which the com
ponent s will be used . . .. Ives

I Kohle r , Georg e M. Prutotyp~ Lah~I ,. E Il"ctronics, Vol.
33 , No. I , J an. I , 1960 , p . 100 e t seq .

Letters

Dear W a yne:
J ust a short wo rd of alneere thanks to you for t he

g-rea t. pleasu re I have each month in reading "73 ."' The
m aga zine is a wo rk o r art . In pa r ticu la r your o w n
colu mn is a verita bl e j e we l a nd I would n't m iss it roe
a m in t .

As a P orache aftcionedo a nd ex-ne ws pa pe r editor I
ca n well u ndersta nd and a p p reciate e ve ry t h ing that you
m use a bou t from the joy of driving a P oeecbe to the
relentless p ress u res of producing a publication . A nd
this is not to neelect t he fine technical articles you
fea ture in each edition. All i n a ll , "7W ' is fa r and away
at the top of t he ham publicat ions li s t.

1 hope tha t you ha ve found your new Qu a r t ers in
that lovely, h uge New England manston to be all that
you had an t ic ip .ated, Your desc rtntion o f the move wa s
won derful.

Bes t of luck 011 evervthtna I
Mark McCormack K:lLOV I':A

Dea e " 'a )'ne :
I was aahest to note you r no s mo kee, no drinkee sta nd

tnken in your Sep t, edi to rial. Hee vene I Don ' t you real
he, with 11 clea n-Ilfer- app roac h like tha t, you a re rui n
ing you r chance» of a ppea r ing in Camel c teareue ads
( in rull color I whe n you're rich and famous ? ?

The above, p lus your constan t humo r and s lig h tly r ight
or-center s tan d , ins idiously compels me to kick in a n 
other $3.50 to eee what happen s next!

At the rate you a re going, 1 ca n only conclude that

76

yOU honestly en jov gIVing Brand x and OLD ~EN fits !
This cannot KO un re.....arded I Please renew me with the
Oct. issue.

Tury F. Staudt WIbWUZ

Deae 'Wa yne :
Yo u have reached me. He re is a check to h elp lOa)' the

wolf before he slips on the coming ice.
F rom past record this is for m y econom ic prot ec 

t ion. Eve ry tirne 1 11'0 to the sto re to r the latest 73, I
end up w ith t oo ma ny ham type eooatee and a to rn Up
copy of the word. 1 figure the back Issues have cost m e
about 700 dollars.

Hope you continue the fine work in t he new QTH.
{;ear.. ~ A. Hfn rda n d "'.c A1\'

Dear \\' a yn.. :
1 a m jUlit bac k from the con verrtio n at Disneyla nd.

W OW! ! !
"'ha t'li all t he talk about a s ta ff of two fo r 73? I

w e n t up to t he "7 3" boot h to say "Hello" to you and Vir
gi nia, Fi r ll t thing I know t his smiling YL is twisting
my arm lind crooning in my en r- , "So wha t i f you do
a lready s ubsc r-ibe to '7:1' . Yo u ca n extend your sub
sc r ip t io n a t these terrific conven uon rates." She sa)'e,

OK, Stl}'s 1- " 80 1"11 extend" )I a ybe even pick up a
couple of back issues for some fr iends who are not
charter eubscrfbers ."

" Bac k is sues" she says"- "Sure but don't be cheap.
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COMPLETE MQNQ·eANDKlr:INCW~ 1 KW
5C IQ!!Q"BAWN: WIRE, INSUI.ATj)fiS PEP

M1Q COMPLETE IN.JRUCT~
TO f'!!QPERLY I NSTA~k ''BALUN'

\lQ"40"20"~ 112"
or 11 odO Meter -

.HiGH PEBFQRt.iAN~ ...
A!illN.'i.~

~....:J[llTnJIIP ....t 1m U".9" J.
TEL.REX LABORATORIES ASa.m P"'"K N.J.

lIUIO _-..: 

ll<W PE;l' IIIOO[L

ly)qI · 1 7~

Get a binder to keep them in." " O K"-I sa id- as the
ann s ta rts to turn blot'.

Just then up cornea e ocd old J im WA6EUX- " How
you doing- 1 Gracie," H e sa ys. "Fine" she sa ys, s t ill
smiling- just fine." " N ow how about a binder for your
own copies" she sa ys. applying a little more pressure.

" O. K ., O.K.... I plead, s hoving a $20.00 into her
eagerly waiting hand.

Please. Wa yne , H ow many o r these Green Sales Ama
eons have you tu rned loose on us! Do they a ll train
by ca r rying 65 lb. pllckagl'S of "73". Do they all look
cu te a nd feminine ! Are they a ll married ! Is Gracie
Jim's XYL? and please ca n you tell me W h a t will m y
95 year old erandmother do with a life s ubscr ip t ion
to "73". 1 1 1

I am very much againlt anonymous lette rs but if I
sign my name I may f1.nd Gracie se lli n &, me two m ore
maps and a forever subscription.

Dur Friend W a yne :
Nice contact the other day-Bounded real FB from

that new location. Also talked to one of your boys over
your etattcn a few days later In the week.

I have just been awarded the first and only Empire
OX Certificate on Two W a y SSB by the Ra dio Society
of Great Britain. The award has been in extatence for
about 25 years a nd Quite a few a mateurs have won it
on CW and AM phone, but I am the first a mateur to
qualify on SSB. T h is award took me five years to get
the proper two way co nt ac ts.

Chal. W. Boel'd, Jr. W ¢>CV U
Good wor \- Chuck .

•

Dear Sir :
He re I>J a s tu n t I have u sed . • . a seleni um rectifier

acrose a key o r relay s tops the inducti ve kick that som e
t imes can be heard in the r eceiver. Both Federal and
I n te r n a tiona l are ma kin&, un its fo r th is purpose.

II . •», Walson W3AI.Y

D("ar \\0' ayne:
I have, as you can see, been Quite care fu l a f ter s ub

scribi n&, to 73 for Li fe.
Vance V. Vogel W-IOVE

L ooks promising Vg l.a. Arid t hanks 4 megoh m f or the
beau tif lll box of degdly triglltshade fr ll it tha t )'011 sellt ...
it U'4S delicious. Please se"d al.tidote,

Dear Wayne:
W hy didn't you ask your readers to

to YOUR Bu ilding Fund 1
I'd rgthe r " ot.

make donations
Andy W3NL

Dea r Wayne:
T hought you mtgh t li ke to see the vebicle in which

you r peripatetic W estern Repreeentattve, J im Mor r ise tt,
W A6B X U , mobi les about his t er rito r y. It m u st be
seen to be believed. u nd even then it rather boggles
t he im a R"ina t ion.

Ji m s to p p ed by to see m e o ne recent a fte rnoon, b ut
m y ca m era wa l4 n ' t hu ndy a t t he time. Next morning,
o n m y wny to t he office. there was Jim's Volkswagen
bus. p a r ked a bout 15() feet f rom t he ocea n. H a d my
ca mer a alone t ha t. t ime. and the enclosed photo r esu lted.

I"m not q ui te sur e wha t kind of radiation pattern J im
mus t get f rom any of the a nte n nas. bu t a pP8r entl )· they
all wo rk. The outer antennas a r e a s tacked p air of s ill;
element two-meter )·8J1"is. a nd t he cen ter device is a
two-met e r " Du a l Dtverei tv" beem , I asked him what h e
did when he was mobi llin g a lon e a nd wa nt ed to work
s tat io ns on either s ide of the htg hway. " I use the J:'
he sa id . a nd. su re e nough . a mongst t hat mass of
a luminum tubing t here lurks a J (righ t above the door ,
on the dr iver's etde j , Both Hea th a nd Clegg V HF gear
a re insta lled in the bus.

I shuddered at t he thought of high winds while
t ra veling and t hei r effect on t his r a t her top-heavy ar_
ranzem...nt, and t he havoc low-h a nging tree l imbs could
e auae, but t hese h ave not- a t least not yet-been p rob
lems to J im .

And where w as Jim w hen t he p ictu re was taken ?
Well, he was s t ill sacked ou t in the bus ( it is his mobile
home-away-from-home) and If you took closely you may
be a ble to see a b ie toe s ticking u p ba ck there l ome
wh ere.

Rich ard F. Van W ickie. W 6TKA

Santa Bn rbare, Califor nia
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LEMONS - NO GUARANTEE
POOR SERVICE - UNRELIABLE

WHY TA KE A CHANCE! FOR 26 YEARS WRL HAS SERVED
THE HAM , PROVIDING THE BEST E QUIPMENT , FULLY
GUARANTEED, PROMPT PERSONAL SERVICE , AT LOWEST
PRICES. WRL IS THE "HOUSE THE HAMS BUILT."

Leo I. Meyerson, WOGFQ

6MTUNABLE

CONVERTER

GONSET

"Hot Special" on Brand New Gonse ts # 3 275, 6
Meter MO BIL E TUN ABLE CONVERTER. T riple
Con ve rsion wit h Car Radio - Full 90 d ay Wa rranty.

1 2 VDC No H19h Voltage Requi red . 49/ 54 Me co ve rage . Plug Inlo Car
Radio - Buil t-In ANL . 6 " x 8 " I 4", WI. 5 lba, Wired.

Nationally odvertiud

for $74.50.

6 Meter Vertical WRL t2A Generator

MT-tOO
YOM Mult ite ster - Also
Capacity _ Inductance

WORLD RADIO LABORATORIES, Inc.

Multitester
$1198

Add ress _

Na m .. Cu ll _

City St at e _

WRL

Precision 1% resist o rs. Sensi ti vi ty
2,000 ohms/ volt. All ranges. 16
posi tion selector s w itch . Voltag e
(AC s DC) ranges, 0-1 ,000 . O h ms
(with zero adjust ) 0-1 Me g. Curre n t

O-~ mil , 0-500 mil. Me a s u re s c apaci ty, . 00 1- 1 MF D.
Inductanc e , 0-1000 Henry. C alf b ro ted for both 50/60
c ycles. Aud io output s cale - 20DB to +360B. Me t al
c ase, p las tic fron t panel. Size: 5- 1/8 x 3Y. x I". Sh.
wt , I lb.

• 1,250 Wotts
• Br iggs & Strotton motor
• Sh ielded Ignition
• Re -wind Storter

Mul t i -pu rpo s e portable (65Ibs.) •

generotor-Eme rqencies-Field S14995Days-Comping or Picnics . 120
V AC, single pha s e 60 c ycle
current at 1,250 watt s . 4 c y cle 3 HP engine with
go ve rno r . 0 11 ba th ai r conce n tr i c Float C c rb urc to r,
Au toma ti c Rec oil Rope Starte r . S Ue n t muffler-Shipp
ing WI. 100 Ibs. (Sh i ppe d F OB Mil waukee, Wise.)

-------------------------------------

•• •

$1095

$2995
Express Onl y.

Antenna
Tuner

Beam

Th e on ly c o l ine or 6 Met e r Vert ic a l
on the market. 13 feet high 
self supporUnq. Provides over
3 DB gai n on 6 meters. OX po we r
qctn by the 5/B electrical w a ve
vertical. Use 52 ohm wa x: feed 
line . Shfpptnq w t . 10 1bs.

••• •

Mete r6

WRITE FOR OUR FREE FLYER 8: LI ST O F
OVER 1.000 PIECES O F QUALI TY R E
CON D IT IONED EQUIPMENT.

Universal " Lo n g wi re tuner" .
Use o n any transmitter w ith

powe r In p u t of 100 wa lts C W, 75 AM wa tt s o r less.
Mat ches 52-75 ohm coax trcnsmtrter output to any
end fed antenna wire ~ wa ve len gth o r mu l tiples.
Reduces TVI. S te el c ase 4 x 5 x 4" . Wt. 3 l bs. Kit.

Economi cal and g reat per
Iormcmc e, LIghtweight. Spac
ed for 6.8 DB gain , F I B reno 18
DB. 4 ~' boom. Aluminum to resist ""
corrosion. C a n be shipped parc el pos t. "
wt. 6 1b s .

,
I
I
I
~ Hi L eo ! Send me 0 Gonset Con ve rte r 0 €1 M v e r rtcct
1 0 6M Beam 0 Ant . Tuner 0 Gene rator 0 Mullitester
I 0 Add t o my C harg- A-P lan 0 C heck encl o s ed 73 ·11

,--------------------------, I Write fOf "Flyer" Special FOB WRL.
I
I
I
I'-- --J I
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Fore ign Listings
(All outside U.S. )

$3.00 U.S. listings
(All K and VI call s)

$5.00

TNX •• . for your con
gratulat ions and fi ne comp
liments on the STATION
MAN UAL from the world
onr. TEN sect ions of cper
ati ng a ids and reeeres ••
Stat ion Log . _ Call-Name·
QTH Index •• Pref ixes ••
OX Records •. ETC. Top
quality throughout • • aeeu 
t iful vinyl cover •• loose
leaf versati lity. At leadinll
dealers or dir ect. Only
$5.95 postpaid. Add $1.00
your sta t ion call on t ower.

The perfect gift for
fhe redio emofeur

NOISE FILTERS
NEW MALlORY TYPE NF1S·220

RADIO NOISE FIlTER (FULL WAVE)
Removes A.C. li ne dls turb
e nces fo r a 5·9 QSO (....ash .
mac hines, fluoresce nts ) used

o '''\.ULO. V for T.V., ham re ceivers. Hi-Pi,
mod erate pwr xmtrs
15 a mps @ 220 va c
30 a mps @ 115 ve e

easily installed
Value $ 15.00

Limited su pplies @ $3.95 (p.p.)
R. Lumachi 73 Bay 26th St.

Brooklyn 14. N. Y.

HAM AIDS, Box 8072, Spokane, Wash.

• If your present CALLBOOK
is only! year old, over 20%
of the list ings have been
changed or added!

• Over 16,000 new amateurs added since
the Summer, 1962 issue-biggest license
increase in history!

• Completely revi sed essen tial data-latest
internat ional prefixes, Q signals, postal
info., airl ine distances, time chart, etc.

THREE IMPORTANT
REASONS WHY
YOU NEED THE I

'. NEW,
FALL 1962

CAllBOOKTO COL. 1ST IF

TH,S END CLO SED.

TO GND
TO C9

3 112 T

..__-..-- TO COL 2ND IF

4 112 T
TO GN D
TO C ll

3 112 T

TO 470 CAP'~=~t~~TO GNO- ~

ro OUTPUT
CCN4ECTOR -={:=,""--

THIS END oPE N.

11296 fro m page 8'

Construction Dat a

T he entire converter was constructed on a
9~" by 5" brass plate 1/1 6" thick. Figs. 2 and
3 show the details of the cavity tuner. Silver
plating of the cavity tuner is ad visable hut
nut essential. .. . ' V3HIX

TAP FOil C5

0..- I V2"--aJ CUT AwAY TO FIT C5 , ~ .... Cl. E~CE HOLES
1- -t \. -. "',,, 011 2~6 SCIlE W

MATEIllAL· 1132' t l~i: '\ ' T .
811,1,$$ STOCK ..l. 0 If<!
(SI LVER ;>L An: IF ...... 0 -*-
POSSlBLEl ..., lot 1/4 ' f4--lV2~ ~ 1/4 '

SlOE VIE W ToP VIEW

COPPEll SHIELDEO ENCl.OSUM: FOR LS

Coil Ua ta
Ll - 7 turns ,# 28 enam. coper wire space wound to oc

cupy 5/ 16" on ~ .. dia. from s lug tuned with
powdered iron core.

L2-4 turns .:;28 enam. copper wire interwound with low
potential end of Lj ,

L3-5% turns #18 tinned copper wire th" J.D. air wound
to occupy lh" output tap ¥.a turn from ground end.

Ll- 5 % turns .:;HS tinned cop pe r wire ';-:i ff I.D. air wound
to occups- 7/16".

L6-13 turns ;::30 enam. copper wi re spaced to occupy
lh" winding area o n %" form with powdered i ron
core (VHF Grade) .

L,-18 turns .;;:-30 enam, copper wi re close wound on
%" ro-m w ith powdered iron core, ground tap
14 % tu rns f rom collecter end.

LS-4 turns ';::30 en em. ovet- low potential end or 1.7.
LS- 18 turns ::30 enam. e losewound on :&,..l" fo rm with

powdered iron core ( V H F Grade ) ground tap 14 %
turns (rom couecter end .

1.10-3 turns ';;-28 enam. .....ou nd over low potential end
of 1.9 .

Ll3, L14, 1.1 5- 1 j /16" long ~~ ... d ia. copper tubing tuning
screws SCL SC2 , SC3 enter the hollow copper tub
ing to form tun ing capncjtor-a as noted below.

RAD IO AM ATEUR CALLBOOK, INC.
Dept. B, 4844 Fullerton Ave. , Chicago 39, Ill.

~~ Write for illust rated broch ure on exclusive
~. WORLD ATLAS ••• OX GUIDE ••• SPECI AL FULL COLOR MAPS.

Now on sale a t your amateur equipment dealer; if not cenven
iently located you ma y order by mail (please add 25¢ for mailing)
from:

RFC I • SO MC CHOKE
RFC 2 . 30 MC CHOKE
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Those Different Diodes
Staff

FIG I

•

•.0--- 1-----,

Now, wha t is it? Basically, t he Zener diode
is just a conventional silicon j unct ion power
rectifier. All silicon j unction rectifier d iodes
have a rated "peak inverse voltage" at which
they break down and conduct in the reverse
direction. If the diode is spec ially processed
during manufacture, t he voltage value at
which it breaks down can be kept constant
over a wide range of reverse cur rent flow
and you have a Zener diode!

Since specia l processing is required, the cost
of most Zener diodes is rather high. However,
ordinary s ilicon j unct ion rectifiers can some
times be used as Zeners if you're willing to do
some experimenting, and if the current
through them is kept low (high current will
burn them out instantly) . F or instance, the
rectifiers produced by Diodes, Inc., show a
particularly sha r p "Zener break" just above
t heir rated PlY.

To use a conventional diode as a Zener,
hook it up a s shown in Fig. 1. Start with a
high value of ser ies resistance. Note the volt
age reading across the diode, and the current
t hrough it; multip ly these two values to get
the power going into the d iode. So long a s
this power is less than 1,6 wa tt (for t he con
ventional 750 rna. power rectifier) the diode is
sa fe ; you can reduce the resistance by small
steps, recomputing the power after each
change, until you reach about two-thirds of
the ¥.l -wat t level (some margin must be left
for regulating action) . The diode will t hen
r egulate over a wide current range, at the
value you read on t he voltmeter.

Note t ha t the diode is hooked up in reVCI'se,
with t he ca t hode to positive and the anode to
nega t ive. This is necessarjo" with all Zeners,
since it's reverse cur rent flow that provid es
t he regulation. Hooked up in the forward
direction, t hey' re just like a rty ot her diode
except that they' cost more.

Average cost (as this is written ) for the
least expensive low-voltage Zener d iodes is
around $4 each (although Hoffman produces
a line of them for about 75 cents per diode) ;
these units won't handle much more current
dra in than a convent iona l VR tube, but are
available in a wide range of voltages f rom
3.9 volts up.

z

AT A HAM convention not too long ago,
one of the speake rs described the updating

of a mobile r eceiver. Among the improvements
added, he said, "vas a Zener diode to regulate
oscillator fi lament voltage. At the conclus ion
of his talk . when he asked " Any questions ?" .
half the hams in t he room raised their hands
with the same query:

"What's a Zener diode?"
The situa tion is a general one today ; with

many hams employed in the military elec
tron ics field where the phrase "state-of-the
art" is a watchword, and others in far differ 
ent vocations, we're developing a technological
split in our ranks. Many of today's construe
tion articles call for st r a nge and exotic devices
which are totally unknown to t hose of us not
working on the thresholds of the particular
field involved.

In a small effort to remedy this situation,
we've collected defi nitions, explanations, and
some workable circu it information for three of
the latest diode-type devices. Natura lly, by the
t ime you read this, a new crop of gadgets will
have appeared - but this may at lea st take
some of the mystery out of these different
diodes.

Since Zener d iodes touched off the whole
idea, let's sta r t with them. First, what are
the)"? Second, what do they do?

The answer to th-e fir st question makes
more sense if t he second is answered before-
ha nd: The Zener diode is the semiconduc tor
vers ion of t he old familiar VR t ube. It is
used in the identical manner, cur ren t-limit ing
resisto r a nd all, for the sa me purpose. How
ever, it requ ires less room, doesn't break, a nd
is a vailable in a wide variety of voltages a nd
powe r r atings.
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F or higher cur rent , you have a choice.
You can use a bigger diode, at rapidly sky
rocketing' cost, or you ca n use the little Zener
as a reference element in a transistorized
regula tor such a s t ha t show n in F ig. 2. Here,
a sma ll cur rent flow through the Zener can
regulate up to 3 amps t hr ough the transistor
- a nd bigger transistors can be subst it uted
for higher cur r ent st ill.

Of course, if you want to use the Zener
without t he transistor, you can use the circuit
of Fig. 1 omitting the meters a nd putting the
load where the voltmeter is shown.

These two basic circuits t ake care of nearly
all voltage-regulation applications, but the
Zener diode has more uses than that. Unlike
the VI{ tube, t he Zener requi res no "firing
voltage" margin j it's more of a "built-In ba t 
tery" a s one text describes it. Wha t 's more,
this battery never wears out .

Thus, you can el iminate the fi xed-bias sup
ply for a class B modulator by putting a

2N301

+0-- - --- .+-- - - --<>+

FIG 2

GENERALIZE YOURSELFI

LEARN RADIO CODE
The EAS Y JPA,Y

No Rooks To R.od-No Visual
Gimmicks To Oislrod You . Just

lisl.n ond I.orn

Band . 11 .... d. r " ps)'~IIeI • • I••1
lech ntlllu" _ ril ls ~.urM . iII t ....
YeU beyond 13 . . .. . 111 . I.

LESS T JlAN J4 T HE T I ME
Avoilobl. 01'0 on mogn.tic tap.

S" YOMr DIal" Nowl

Album Conloin, EPSILON
Thr·2~~:. LP's 2769 CARO LI NA

"- Instruction RECORDS RE DWOOD CITY, CALlf'J

WATCH FOR
the 180 watt P.E.P.

S-20B SSB Transceiver
by Transceivers, Inc.

X tal-Iat tlce fl lter 3 kc bandwidth
US" meter 16:1 t uning ratio

Excellent sensit i v it y 65 watts AM
and best of all ••• $295.00
Write for complete specifications

TRANSCEIVERS, INC.
158 Longbeach Road

Island Park, New York

loAR
Though [ have noticed a not unpredictable

chill from down Connecticut way, the response
to my announcement of the formation of the
Institute of Amateur Badia was quite well
received. The Institu te has been launched and
we have a lot of interesting pl ans afoot for
it. Charter Membership, which wi1l have some
decided advantages later on, wiII be open only
until the end of this year, but will he good
for the entire year of 1963.

Charter memberships arc piling in and Char
ter Membership cards are being sent out. Man y
members have good suggestions about further
organization and possible activities of the
JoAH . . . I think we are going to have some
fun. One member suggested that we ask age
on our application forms, but I have known
too many 52 year old children and 18 year
old adults to feel that this should be a factor.

. . . \Vayne

Application for Charter Membership in the Institute of Amateur Hndio
(Valid only if postmarked before January I, 196=3)

Name Call: (must be licensed)

Address .. . . . . . . ... . . . . . . . . . . . . . . . . .. . . . . .. . . . . . .... ... . . . . . . . . - . . . ... . . ... ...

ConditionalExtraAdvancedC enerulTechnicianNovice

City Zone State County .

Class of license :

Year first licensed Old calls .

Charter membership fee of $1.00 must accompany this application. This will pay dues
in full until December 31, 1963.
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FIG 6
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NOTE NO 102 " ZENER OIODE IS MARl(ETEO .
USE TWO 510 IJI',lTS IN SERIES

TPUT, -,
I~ 00.

25 BIAS,

The t rouble with the tunnel diode is t hat it
wor ks too well. One of the biggest p roblems
with them is that of keeping them from oscil
lating a t any number of frequencies si multane
ously. They can amplify af, oscillate at a dozen
pl aces in t he rf spectrum, and mix all the
various sig nals together-all at the same time,
without batting an atom. w hat 's more, if you
give them the slig htes t opportunity, they'll
do it !

F ig. 6 shows a typical theoretical tunnel
diode circuit you can find in any textbook new
enough to talk about them. If the inductance
and capacitance of the tank circuit are the
only reactances present in the circuit, this gad
get will act as either an amplifier or an oscil
lator at t he resonant frequency of the tank
circuit. The choice of amplification or oscilla
tion depends on the impedance of the circuit;
if the impeda nce is lower than the tunnel di
ode's negative resi stance value, t he circuit am
p li fies . Other wise, it oscillates.

The trouble, of course, is t hat the inductance
and ca pacitance aren't confined t o just t he
t ank circuit where you want them. The inter-

FIG 5

something about is the Esaki, or "tunnel,"
diode.

These little varmints can drive you crazy if
you let them. Let's try to stay sane while go
ing" through the sa me st udy of them that we
did for the Zeners. First, what are they? Sec
ond. what do they do?

The tunnel diode is, again, a specially
treated semiconductor junction diode. The
main characteristic keeping it in the spotlight
at t he moment is its nega tive resistance under
cer tain conditions-heretofore, negative resi st
ance has been a tricky thing to obtain .

Wha t does it do? Well , if you could cancel
out all the resistance in a tuned circu it you
would have an u lt ra-stable oscilla tor. [ f you
ca ncelled out most b ut not a ll t he r esist ance.
you W01Ild ha ve a high-g ain low-noise amplifier
-wh ich would also work in both directions.
The possibilities are (theoretically at any rate)
limit ed only by your imagination.

Zener diode (of the right value to provide
proper bias ) in t he common cathode circuit as
shown in Fig. 3. W here a conventional cathode
resistor will g ive you a bia s which varies wit h
cu rrent drain t hrough t he tube, the Zener's
voltage drop is const ant so long a s you don 't
fa ll below its minimum current or g o a bove it s
upper current li mit; most class B mod ula tors
fill both these requi rements.

The same trick ca n be used to put fixed bi as
on any amplifier stage, eit he r audio or r f . In
addition, t he Zener diode doesn't requ ire a ny
bypass capacitor, s ince its ac impedance is
a lmost zero (and a t any rate is far below tha t
of most bypass capacitors) .

The voltage-limiting property of th is diode
zan also be used to build a most simple audio
speech limiter for addition to any modulator,
as shown in F ig . 4. Here, two Zener s must be
used back-to-back ; otherwise, half the audio
cycle would be shorted out to ground. As in
all clipper-limiter circuits, a low-pass audio
filter would follow this to remove t he ha r mon
ics generated by clipping.

One of the most sophisticated uses of t he
Zener diode is in t he construction of direct
coupled amplifiers . If t he Zener is put in ser ies
wit h a dc voltage, it will effec t ive ly su btract
its own voltage drop f rom that voltag e a nd
pass on t he rest.

Thus , i f t he resting pla te voltage of an
amplifier tube were 150, a nd if a 120-volt
Zener were connected from t he plate of t hat
tube to the grid of the next st ag e (in place
of t he usua l coupling capacitor) the voltage
at the next grid would be 30.

This doesn't sound so good, but now we
place a 33-volt Zener in the cathode circuit of
the second tube to give a fixed 33-volt bias,
and the net voltage from grid to cathode be
comes -3. T his is more like conventional am
plifier operation - except that the circuit will
respond all the way down to de.

While such circuits aren 't too useful in most
ham equipment, they're occasionally essential
in special test equipment. A com plete circuit
giving a 100-volt output swing for 0.025 volts
peak-to-peak in put is shown in F ig . 5.

Another new diode you've undoubtedly hear d

.. ,

CLIPPER

... _*- ,, ,
J z J
J J
I J
I z J
I ,
I ,
L J

e OTH lE"'ERS :) 9 VOl.T l1'/lTS

r iG '"
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SAVINGS ON NEW
SEMICONDUCTORS! !

DIODES

ZENER DIODES

TRANSISTORS
Similar CK721, CK722, CK786 2 for 601
PNP repl 'm't 4·trans radio 2.10
PNP repl 'm't 5-trans radio 2.45
PNP repl 'm't 6 ·tran. radio 2.75

3A watt 20% 4.3plv
3A watt 20% 6.2plv
3A watt 20% 8.5piv
3A watt 20% 15. piv
3,4 watt 20% 22. piv

1 watt 20% 4.3v
1 watt 20% 6.2y
1 watt 20% 8.5y
1 watt 20% 15. v
1 watt 20% 22. v

Daub I. anode 6.3y ±20%

RECTIFIERS RECTIFIERS
$1.15 lOOma IOOOpiv hi·V silicon $1.70 2amp SOpi., axial lead $0.15

l00mo lSOOpiv hi-V silicon 2.25 2amp loopiv axial read .27
1.15 1DOme 2000piv hi·Y silicon 2.95 2amp 2()()piv oxlQI lead ."'0
1.15 lQOmo 3000piv hi·V tilicon ".-'5 20mp AOOpiv axial lead .85
1.15 SOOma 200piv epoll:)', lim. IN2069 .30 20mp 600piv adal lead 1.20
1.15 5OOmo .wopi., .pOll)'. l im. lN2070 .40 2amp SOOpi., Clxiol read 1.60
1.3.5 SOOmo 600piv epox)', lim. l H207' .70 2amp l000piv oxial leod 2.80
1.35 77~~ma ,>OOOp!v ,epl,otes ',NN'.99

00
'2'.' 22a mp 2"OOOOOpiv axial, ',.ad

d
,•.3

00•.Alma plV rep ac.. • amp plv exte eo •
1.35 7SOma 200piv replac•• IN602 .33 12amp SOpi., replace. INl199 .75
1.35 7SOma 300piv ,eploce. lN603 .39 12amp loopi., replaces lN1200 1.20
1.15 7SOma AOOpiv replaces IN6CU .4 12amp 200piv reploces lN1202 1.75
.SO 750ma SOOpiv replaces IN60.5 .60 12amp .wopi., replac•• lNl204 2.60

7SOma 600piv replacel lN606 .75 12a mp 600piv replace I lNl206 3.75
7SOma 700piv - .95 12a mp 800piv 6.90
7SOma 800piv 1.25 12a mp l000piv 9•.50
750ma 900p iv 1..50 20amp to 400 piv. Cant. Rect. I·too
7SOma l000piv 1.95 25amp SOpiv replacel IN248A 1•.50
750ma ISOOpiv 3.25 250mp l00piv replacel lN249A 2..50
750ma 2000piv 4.1.5 25amp 200piv replacel lN250A 3.70

2amp 50piv replacel lN2026 . 17 250mp 400piv replacel lN2136A 4.75
2amp l 00piv replacel lN347 .30
2amp 200piv replcees I N2027 .45 ~~amp mp!v replacellN2138AI~'~

10 for 2amp 400plv replacel l N2029 .90 a".p 2 plV 2'70
German'm replacel 1N34A •••• $0.98 2amp 600plv replacel 1N2031 1.35 gga m

p
,gp!v •., lN411 B 3'982amp 800plv replacel 1N1236 1.75 omp PIV 11ml or •

Similar IN137, IN137A, lN138, 2amp 1000piv replacel 1N3366 2.90 .5Oamp looplv Ilmilar IN412 B 5.98
etc. . . •.. • .•.•.....• • ••• •• • 1.20 2amp 1500piv replacel IN3371 4.70 50amp 200piv limilar I N413B 6.50

Gen. purp, glan lilicon •• •••• .98 2amp 2000piv 6..50 50amp .taOpiv 9.75
R.f gen. purp replacel lN82A. . .98 2amp Cant. Rect. limilar 2Nl600 3..50 50amp 600piv - 16.00
NOTE: All s.micond uctors li'ted abOve a re NEW-CLEANI fully guaront..d . Subject to your approval. AMERICAN

MADE and individually "sted to m..t above rating•.

SfND fO. fJff CATAlOG

Order Direct
Shipped Prepaid

AMATEUR
NET.

connecting wires have both self -inductance a nd
capacitance both to ground and to each other.
The diode itself has some inductance and ea
pacitance. So does the power supply. And every
possible resonant circuit with an impedance
greater than the diode's negative resistance
produces oscillations!

•

INZ9 4 1

FIG 7

One way of getting around this problem, by
brute force, is that shown in Fig. 7. This cir
cuit may be familiar; it's from "Lost In a
Tunnel" in our January, 1961, issue. Here,
the 10-ohm resi stor in the power supply
swamps out any possible oscillations there,
while the 20-ohm resistor swamps out the un
desired oscillations in the rest of the circuit.
Somewhere around 50 me, the inductance of
the 20-ohm carbon resistor and its own capaci
tance to ground form a resonant circuit with
impedance great enough to force oscillations,
and the result is a 50-mc-or-so sine wave with
nearly I-volt peak-to-peak amplitude. The
headphone is used as a mike to modulate the d.

r-----HEY!---.
WE WANT YOUR
OI.D RECEIVER

WE WILL ALLOW IN TRADE FOR
GOOD USED RECEIVERS AS FOLLOWS
Helll. Sl8E . •• . $75.00 H.mm HOI29X.$150.oo
Helll, 5108 .• • • 150.00 Hemm HOI40X. 175.00
Helll, SX II O . ,. 170.00 Hamm HorOO .• 160.00
H. m.S85 ..•. • 125.00 H e mm HO ll O.• 225.00
H. m. S99 .. ... 150.00 Here m HO I60.• 250.00
National 5W54. 65.00 National NCSS. 110.00
National NC60. SO.OO Natio nal NC98. 135.00
National NCI25 150.00 National NCI S8 120.00
National NCI73 135.00 National NCI09 145.00
N.II. NC rBlD. 200.00 Netl. NC240D .• 125.00
If Your Receiver I. Not Lilt.d, P1eole Alk for Specio l

q uote.

TOWARDS THE PURCHASE OF THE

NEW HALLICRAFTERS
SX101A at $445.00

GRAHAM RADIO INC.
AMATEUR DEPT, S

505 MAIN STREET • • READING. MASS
Tel. 944 4000 (ANa Code 617)
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BOUND VOLUME $15
If YHU\e missed the early issues of 73 this is

a fi ne way 10 rect if y tha t oversight . This hook
will keep 'yo u up to all hours of th e ni ght for
weeks trying to catc h up with the hu ndreds of
art icles we have published anti the ridiculo us
editorials. This volume contai ns the first 15 issues
of 73, from # 1 in October 1960 to l reccmher
1961. Bright HED, stam ped in gold.

YEARLY BINDERS
$3.00

These are '1 1"'0 BH IG II T H ED and stum ped in
Gold ! Specify what year y O Il a rc collectl ng :
1960-1, 1962. or 1911:t Pn ·"'l'r \l ' lhll "l ~ copies for
prosperity.

INDEX

TO SURPLUS

$1.50

This is a master ful
compilation of all
articles that have
ever been printed on
surplus conversions,
complete with 8 brief
fu n-dow n of the con
tent of each article

MRT-90 CONVERSION: SOc
This booklet gives complete conversion instruc

tions for converting the little pack-set surplus
units into a fine two meter walkie-talkie. An ar
ticle appeared in 73 on this unit in the October
1961 issue.

HAM-TV $3.00
TV is one of the newest

and most exciting phaeea
of ham activity. This book
gives clear and simple in
structions for getting an
operating TV station on
the air for under $50 out
lay! It is no wonder that
hundreds of fellows are
rushing to get on the air.
The interest has been so
high that a hi-monthly
bulletin has now been
started to keep everyone
up to date on the ad
vances and latest stations
to get into operation.

TV BULLETIN
$1.00 per year

The fi rst issue of the T V Dulletin is now ready
for mailing. This is a hi-monthly bulletin designed
to keep all fellows interested in Ham-TV up to
date on technical improvements in 1Iam-TV gear
and on all activities. In the first issue of the
Bulletin there is a list of all known hams who
are reported to be gett ing on the air on TV. The
Bulletin is edi ted by Mel Shadbolt, WI6KYQ,
the author of the popular HAM-TV book. Get in
on this from the first issue and have a complete
set of information at your fingertips. The pres
ent plans call for six issues of the Bulletin per
year, with at least 12 pages per issue.

MICKEY MIKER SOc
This is the first of our small booklets to come

off the press. It is a complete description of the
construction and operation of a. little device
which will measure capacity to a high degree of
accuracy. This is a gadget that can be built out
of most junk boxes and will forever be a handy
item to have around when you are building eome
thing new or fixing something old.
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We have a dimini shing stock of all back issues

except J anuary 1961. We are willing to part with
this stock for only 50¢ each. How about that!

IMPEDANCE BRIDGE
$1.00

Here is a complete set of full scale drawings
of the parts for the Impedance Bridge which was
featured in the August 1961 issue of 73. This
bridge is one of the most useful pieces of test
equipment that you couId possibly build. It would
cost you hundreds of dollars to buy this unit
commercially made. This set of plans comes com
plete with a reprint of the original article.

SSB TRANSCEIVER
SCHEMATIC $1.00

There have been many requests for a giant
sized schematic of the wonderful little transceiver
that appeared in the November 1961 issue of 73.
This schematic comes complete with a spare issue
of the magazine in case you missed it.

73 Magazine Peterborough, New Hampshire
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JEFF -TRONICS
NOH). in our new, bigger store, 'we can
offer more 0/ the bes t in now equipment ,
us well as a continually changing s tock
of military surplus bargains.

On liNt' rquiPment orders over $10_00
U 'C ship prrpaid in U. S .

Sur plus Department:

Zener diode regulators, Texas Inst. IN156A
8.2 volts, 400 mw. $1.00 each. 4 for $3 .00.

2N I681 Tung-Sol switching transistors 60¢ ea ch.

Please add postage on surplus item s.
Our new catalog is in preparation.

send for y our co py.

4791 Memphis Ave. Dept. C3
Cleveland 9. Ohio

The DRAKE 2·B Receiver
for AM -SSB-CW $279.95

Speak er $1 6.95 Xta l calibrator $1 6.95
O·Mult-Speaker $39.95

The New-Tronics "HUSTLER" deluxe
ell-bend Mobile antenna system, in stock.

The National NC-155 receiver, $199.95

GONSET COMMUNICATION SPEAKERS
BRAND NEW, High 9uality 5" x 7"
Sp e aker in attractive grey cabinet .

Regularly $19.95 SPECIAL $7.95

SIGNAL ELECTRONIC SUPPLY
13618 S. WESTERN, GARDENA, CALIF.

FA 1-4867 121 31 FA 1-2318
S AVE A T S Ir. S' A I. !

Ameco converters, ki ts , accessories.
H y-g a fn a nten nas. all t ypes. in s tock.

TEST GEAR
Surplus-New-Used-OK

n C· 22 1 Preq, Meter 125 kc-20,OOO kc, w/ease, ok,
$75.00

TS-175 80me_I OOOmc N ew, $225.00
TS _186_H/U_IOO_IO,OOOm c CW o MCW. pulse. $225.00
O!<cillollcope-OS 8/U 1I 5v, 60cpa, de to 2.5 mc, $85 .00
TS·.f97 (m easu rem en t m odel 80) r t s ig gen .

2-400mc. 6 ba nds, . 1-100.000 uv, $350.00
0 IldJlo llcope-.D umont-24 8 115v 60cps operate, 20cp s_

5m c a nd d riven s we-eps 1/10/100 mic ro-sec.
m a r ke rs. $195.00

O Ill'lIIosl'ope-Dumont-256E 115\' 60cps operate. 8mc
r esponse. $195 .00

Hewlet t P ackard-803A VHF Im peda n ce and SW R
BridR"e, SO-500mc. 2-2000 ohms i rnped., $450.00

Berkley J)('C'imal S u ler model 2000, $150.00
Spectrum Anab-zcr TSU8/ UP wye ceeeecrtee, less

transit case. 14 50.00
I n Stock- Tek ron h: 511-513- Quotes on Request

Rex Ra dio S upply Co.
88 C... rtl a ndt St.. X ew York, N_ Y.• CO 7-1617

A ll urdu s FOR Gardena. Ca li f. Mi n imu m 25 %
w ith order. Mini m um ordu $3. Ca li(. Rell . add
.t o/., II l s te tall .

FIG 8

L AllO C RE SONANT AT CRYSTAL FRE e)

1'1 , ' 0 0 6 X 1. FOR INl' 4 1
c

R,' 5 va X 1'1,

·~~-----'G.A

~~~~ Wl
DC -ANT
V0l.1AG[

P LUG - IN COIL TO RESONATE .....ITH TUNI NG

CIIPAClTOR AT DESIRED F~EDUENCY

,~ .

D100E IS AN T SlLtCON -Jl./NCTIQri V.... T
VAL uE: or R IN OHfo'IS' 20 • INPUT VQLIlI(, [

F IG 10

R

Th is cir cuit is an interest in g la boratory cur 
ioaity, bu t isn 't t oo useful. Mo re quickly adapt
able to our uses is the crystal oscill a tor of
Fig . 8, developed by GE engineer s. In t h is one,
r esi stors damp out all oscillations except at
t he crys tal frequency. At th is frequency. t he
cr ysta l by passes some of the r esistance and
allows osc illation .

Recent ly, t he H eathk it people carne out with
a " t u nnel di pper ," sim ila r to the familiar g rid
dip meter. One circuit for s uch a n instrument
is shown in F ig. 9. Since we haven't tested it,
we ca n 't g'ua r-antee result s-but the fact that
Hea t h sells s uch a product m eans that it can
be made to work.

When working with tunnel diodes , you 'll
have to get used t o dealing with minute volt
ag es and currents . All the interesting action
takes place with voltages of about 50 to 300
t housa ndths of a volt a cross the diode ! Many
meters won't r ead a ccurately in t his r egion;
t he bias-supply ci rcuit of Fig. 10 is recom
mended to make s u re tha t you r su p ply volt age
is a t least in t he right township.

So far, we've looked a t diodes which amplify,

5-18mc 40 turn s # 20, liz" d ia, IV.." long
(8 & W 3004 or Air Dux 4321)

12-45mc 16 turns # 20, V2" dre. I" long
(B & W3003 or Air Dux416T)

43-160mc 3 turns on # 20, V2" d ia, 3/16" long
(B & W 3003 or Air Dux 416T)

St.ut with IK pot at max. resistance, decrease
its setting slowly. Meter reading will increase,
the n decrease. Set f o r a pprox 3 me rea ding in
decreasing portio n. Pot need be ad justed only
when battery ages or is replaced.
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from the same viewpoints: First, wha t is it?
Second, what does it do?

Like the Zener d iode, the silicon ca paci tor
is a s ilicon junction diode, specially processed
for the desired cha racterist ics.

Unlike other diodes, the s ilicon capacitor be
haves like a variable ca pacitor. When reverse
biased, it has a certain capacitance. Just how
much capacitance depends on the voltage across
the diode.

As you probably know, a reverse-biased di
ode looks like an open circuit; now, the defini
tion of a capacitor is al so that of an open
circuit: two conductors sepa rat ed by an in
sulator . The amount of capacitance depends
on how far the conductors are separated.

In t he silicon capacitor, the insulator is
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diodes which oectnete, and diodes which behave
like batteries. How about the diode which acts
like a variable capacitor?

These are known by many trade names . Pa
cific Semiconductors Inc. calls their version
"Varicaps," International Rectifier calls them
"Semicaps," and Amperex uses a st r ing of
words: "Silicon Variable Ca pacitance Diode."
Hughes shor tens this to "Silicon Capacitor,"
but they're all talking about the same kind of a
diode.

In many ways, the " silicon capacitor" is like
a Zener diode; it is effect ive only when re
verse-biased, and it requires special proceeaing.
However , unlike the Zener, the silicon capaci
tor is never used in the breakdown region, so
it never carries a ny current. Let's approach it

190

60

60

50
o 50 100 '50 200 2 50 300

-/0 OF hATING VOLTAGE

FIG II
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MESBNA'S EYE POPPERS

ARC-3 R E CEIVER. a ll t ubes & conversion sheet.
As written up in t h e December ' 61 issue of

T ELETYPE P ERFORATING PAPER cart on of
40 rolls, 11/16 w ide. If YOU are on HTTY or
going on RTTY you w ill wa nt to stock up on
tape at t his extraordinary price. B uy two
cartons at leas t, carton-4 7 Ibs $5.00

CR YSTA L MIKE, Turner, h a n d t3,pe brand new
with cord a nd plUif. 3 .00

CR YST A L FILTER b rand new , made for t he
S uper Pro. Conversion sheet included for mak
ing a varia ble select iv ity co nt rol fo r your
r ece iver. 4.50

ABK TV MONITOR. J ust u ncovered in our
warehouse (lost for 2 y ears) a few boxes fac
tory pac kag ed 7" T V m onito r . Includes cables,
a n d viewing h ood . 28 volt input . 60 lb 29.00

PANADAPTOR. NAVY "RU U " 400 ke ·· IF."
B ra n d new w it h book . Made by PANORAMIC.
E asily mod ified (or " 455 I F" using a broad-
cast set for a converter. 50 lb 75.00

73 this converts t o a fin e 100·156 m e continuo
ous tuning receiver wi th plenty of bandspread
o n two m eters. 12 Ib 15.00

RA.62 POWER SUP P L Y for S CR·522 operation
f rom lIS volt 60 cycle. 50 lb 35.00

THOMPSON CO-A X S W ITC H 2 poalfion, oper-
a tes f rom 115 volt 60 cycle. B rand new. lis t
p r ice of $50.00. lZ.50

RG-8A coax (52 ohm) 30 f t roll with con nectors. 2.25

RG-9ll coax (52 ohm) 25 it roll with con n ectors. 2.75

C RYST A LS- F T 243 h older, 50( each 7150-8350·
8366.7 -8375-8400-8425·84 40·844 1.7-8483.3.

DISC CE R A MICS, bag assorted, conta ins over
100 p ieces. m arked 1.00

ALL MATERIAL FOB LYNN. MA SS. Send for 60
page catalog of surplus material. Our prtces will
a maze you . All types o f radio m at e r ial . tran sfor mers.
dlodee, power supplies. a ircra ft camera lens. etc. Come
vis it us, open every day 9-5. Satu rday included.

MESHNA. 19 ALLERTON ST ., LYNX. M A SS.

ARR-2 Rece ive r with conversion sheets for
"C U" or 2 m eter converter. 5 .50

ARC-5 TRANSMITTER. BC-458. This m odel
converts to many uses and bands. Ours are
govt. rebuilt like new. w/ com'ersion sheets.

16 Ib 8.50

ARC-5 MD/ 7 MODULATOR. b rand new. 8 Ih 8.50
Buy an ARC· 5 as above with modu la tor and get

a " Dea l" both for 15.00

80 Iba 30.00BC-191 P OWER SUPPL Y

PHONE P ATCH KIT includes genu ine eornm erc
e lal phone co. coil, condo switch. Ma ke your-
s elf a p. rof'essiorral patch. 8 Ib 4.00

28 VOLT DC SUPPLY" amp out f rom regular
h ouse curren t . Brand new packaged. Cost
U ncle Sam $500. Stick a one a mp Var iac in
i t and you have a .... ria ble 0-28 volt DC
supply f or r unn ing a ll t hat 6-12-24-28 volt sur
plus gear or chargi ng car batteries. I n valu a ble
for senicing auto radios. 22 lb 12.50

$~CU:
0------- --';-1'"

CONTRa.. VO\.T4GE

FIG 12

The circuit for using a silicon capacitor is
shown in Fig. 12 ; the s ilicon capacitor is
the symbol which looks something like a diode
and somet hing like a trimmer. You can see
that the only difference between this a nd a
conventional tank circuit is the de-blocking ca
pacitor in ser ies with the silicon capacitor. If
this blocking capacitor is very large in com
parison to the silicon capacitor (10 times or
la rger ) , it wiII have no noticeable effect on
the capacitance in the circuit.

Going back to Fig . 11 f or a moment, you
can see that the cha nge in capacitance is al
most exactly proportional to changes in volt
age over any very small range. The most linear
part of the curve has been expanded for the
region from rated voltage to 150 percent of
rated voltage; over this spread, the departure
from true linearity is no greater than 0.5 per
cent, which immediately suggest s t he use of
these capa citors for tuning osc illators a nd r-e
cervers .

As a matter of fact, the new H a llicr a f t er s
FP)I-200 is tuned in just this way, and sever a l
articles on use of the silicon capacitor for
automatic frequency control have been pub
lished a s well.

furnished by what physicists call "the deple
tion layer" at the junction. The th ickness of
this "depletion layer " depends on many t hings;
among these factors are the way in which the
diode was processed dur ing manufacture, a nd
the voltage across the junction.

Note those last five words : the voltage across
the junction controls the th ickness of the in
sulat ing layer, or in other words, the distance
between conductors-and thus, the capacitance.
It works something like t he familiar mica corn
pression trimmer, except that voltage controls
the capacitance.

If the preceding' three paragraphs suggest
to you t hat any sil icon junction diode can be
used a s a silicon ca pa citor , ~..ou 're right. H ow
ever, the specia lly-processed u nits often have
a greater range of capacitance, and in addi
t ion, can be obtained in known values.

The actual amount of change in capacitance
with change in voltage follows a rather corn
plicated set of equations; the graph in Fig.
11 shows this change in "normalized" values.
If you know the capacity of the diode at any
one voltage, you can find the percent change
in ca paci t y with percent cha nge in voltage
from t he graph. Thus, a diode w ith 22 mmfd
capacitance at 7 volts bias will have 14.3 mmfd
at 250 percent of 7 or 17.5 volts, a nd wiII show
33 nunfd at 2.8 volts (40 percent of 7). This
chart is accurate for alI diodes, even though
various manufacturers rate t he ir units at dif
ferent bias voltages.
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u - VALUE DEPENOS ON F"REOI.€NCY DESIREO;

SLUG ·TUNED COIL IS SUGGESTEO

L2 - 1/4 AS MAIN TURNS AS U , wOUNO OVER
COLO ENO OF U IN SAME OIAECTION ;
ADJUST NUM8ER OF TURNS AS NECESSARY
FOR STAElLE OPEAATJON

nG 14

greater than the de bias, anyth ing ca n happen.
T his ca n be preven ted by tapping the d iode
down on the coil, or by using circuits which
do not put a high rf voltage across the diode
capacit or.

In addition, voltage must be closely con
trolled , In our example above, it took only 1.7
volts change to swing t he frequency clea r
across the 40-meter band; a 0.17-volt change
would move you 35 kc, and just 17 millivolt s
would swing the frequency 3th kilocycles
outside the bandpass of many receivers. T his
effect can be put to use to get F:\[ the simple
way (see the r eferences ) but is quite a hea d
ache when it happens unexpectedly.

In a single issue of t his magazine, t here's
not room to do more than scratch the surface

'00

t-oOUTPUT

+100

6C4

•
CONTROL
VOLTAGE

A bit of thought will remind us, though, that
the frequency of an oscillator is not di rectly
proportional to the capacitance in the tuned
circuits; for very small changes, it is, but for
large chang-est the calibration is far from
linea r .

F ortunately, if a si licon capacitor is used in
an oscillato r tuning circuit, some of t he 0 00

linear ities cancel each other out . Fig. 13 is a
graph of fr equency versus voltage for the
circuit of Fig. 14; t he dotted line is a true
linear calibration while t he solid line is the
actual calibration curve. You can see that the
departure from linea r ity is a very small part
of the actual tuning frequency.

Like Fig. 11 , F ig. 13 is " norma lized" to
starting conditions. T hus, if the circuit tunes
to one frequency at a given voltage (say. 7
me at 5 volts) it will tune to 105 percent of
that f requency (in the example, 7.35 me) a t
123.5 percent of that voltage (or 6.7 volts).

The linear region of the curve isn't quite
long enough to cover t he en t ire 80-meter band
a t one sett ing, bu t is more than adequat e to
cover all our other bands ; you ca n set your
frequency with a voltmeter ,

T he advantage cf such a hookup is primarily
that you can now put the rf-car-rying leads
right where ) 'OU want them; the tuning is done
with de, which can (and should) be decoupled
with high-value resistors , allowing you to put
the tuning controls wherever you like.

A word of caution: all t hese characteristics
hold 011[1/ when the d iode is reverse-biased. If
the r f voltage swing ac ross t he capacitor is

o.
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CAPACITOR 4MF 3 KV, Goodman, with b ra ekets .$3.75

KEEP CANDEE HANDEE!!
WRITE FOR OUR FALL FLYER!* * * WE 'LL HO RSE TRAD E and give you Top $$

Dollar $$ for your PRC, GRC, VRC & Test Equipment!

J. J. CANDEE co.
509 x». Vidory Blvd., Burbank. Calif.

UUO arta 213-Vl s-au r

7701 S. Norrnandie
Los Angeles « , Calif.

Phone (213) PL 1~278

SI

HUNDREDS OF TOP OUAllTY
ITEMS-Hecch'crs. Transmitters.

mcrocn ones . Inverters. Power sun
pilI'!<. ~Ict,' rs. Phones. Antennas, In 
tlkawrs. FIlters. T ra nstormeI1l . A m 
c uners . n ...adsets, Converters, COntrol
Hoxl'S. Dynamotors. Tt'St Equipment.
~Iotors. mowers, Cabl... Keye",.
Chokl'S. Hand~. Swltches , etc. . etc.
Send for Free Catalo'l:-Dellt. 73.

ERN
Order, FOB L. A.

V
All

TRANSFORMER. 115V 60 eye, 2 seccndcrles each
350 V @ 4 amps $22.50
TRANSFORMER, 115V 60 eye, sec. 1460VCT 290 MA,
plus bias winding 736 V 33 MA .. .• • •. ...•• $10.00
CHOKE. 5.5 Hy. 900 MA, 26 ohms, 1.5 KVA test .$8.95
SWINGING CHOKE. 2.3/5.5 Hy. 850/100 MA, 6 KVA
test ••. . ..•••••••••••• .••.•.•••. , . . • ..• .• •$12.50
DYNAMOTOR, Model 0 -401 EICOR, input 12V @ 9.9

o~rvs, .~~~~~~ .~~..~~~.. ~, .~~..~~: . ~~~~~..~2.2A
CHOKE, 1.72 Hy. 400 MA, 10 KV . • . • . • . . . . • • • . $3.75
850 WATT MODULATION TRANSFORMER, Chicogo
Xfmr Co., FS-Iype frame. Pri. 10,000, Sec. 3750 and
7550 ohms ..•. . •••••• ••• ••••• • ••• • • • • •• • •• $32.00
CHOKE, 2 Hy. 1.15 Amp. 5 KV test $12.50
CHOKE. 6 Hy. .5 Amp. 3.5 KV............... •$4.50
CHICAGO FILAMENT XfMR. 115V 60 eye, sec. 5V @
15A, 5KV AC hipot $7.50
MULTI-TAP FILAMENT xfmr, prj, 210-240V 60 eyc in
5V steps, see. 5/7.5/ 10/11V @ 35A, common
CT .•.. ..•..• . • •. .• . .• • .• • . • •• • • • • • • • • • • • •$19.95
FILAMENT XFMR, nsv or 220V 50/60 eye, sec. SV
@ 20A CT, 35kv ins $12.00
FILAMENT XFMR, 117V 50/60 eye, two 10V 13A @
12.5KV, one 10V 13A @ 7.9KV, one 6 .3V lA • •$11 .00
CAPACITOR 8MF 2KV, Cornell -Dub il ier, with brack_
ets • • • , • . " • • • •• • •• • • • • • • • • •• • • • • • • • • • • • • • •$3.15

Ztner Hindu
Anonymous, 7,tner Diode H and book, International R ec

tifier Corporat ion. E I Segu ndo, Ca lif ., 1960.
Anonymous, Silil'on Zt'ntr Hi oo e H andbook , Sem teon 

ductor P roducts Divi s ion of Motorola , Inc., 2nd edit ion,
1961.

Charles Caring-ella, W 6NJV, l\Iulti-PurpOllt Lo w Volt
aae Supply , Electronics World, August, 1961, page 44.

H a rold Reed, Ztntr Diode T t s ting , E lect ron ics W orld,
December, 1960, page 57.

R. J. Shaugh nessy, Tht Ztnt"r Diodf', P opular Electron 
lee, June, 1961, page 76.

Dave S tone, Vo ltage R t gnla(or Diode-Tu be Co mbina
tions, Electronics World, April, 1961, p age 104.

Don Stoner, W6TNS, z ener Diode R elrUlator, Elect ron
ic Equipmen t E n gineering, April, 1960, page 41.

'run net Dlodes
Anonymous, D e vel c p m..n U in T un nd Diod.. Cireuila,

Elect ronic Equipment Engineering. A pril, 1960, page 28.
A nonymous, Transis tor Ma n ual Ind uding T u n nd Dl

cdes , 6th edition, Semiconductor P roducts Department.
General Electric Company, Liverpool, New York, 1961.

Lester A . E arnshaw, ZLIAAX, H ome-M ade 'ru n n el
Diode CW T r an smitter , Radio-Elect r on ics, Ma rch, 1961,
page 34.

Jim Kyle, K 5JKX, Lost in a 'I'u nnel, 73, J a n uary, 1961,
page 20.

Don Stoner, W6TNS, Tunnf'l Diodes Si mp lified. Elec_
tronics W or ld, March, 1961, page 44 .

Rufus P . T u rner, Build T h is 'I'u n nel-Dfode Uip Mt"tl'r ,
Radto-Etec t rontcs, April, 1961, page . 2.

Rufus P . T u r n er, Ca re and H a n dli ne of 'punnel D iod ta,
Ra dio+Eleet r on ic8, May, 196 1, p a g e 88.

of the st r a nge world of semiconductors. A
number of other exotic semiconductor devices
have been a nnounced in t he past few months :
the thyr istor, the binis tor , the unijunction
t ra ns istor , the four-layer diode, the s il icon
controlled-rect ifier, to name but a few. The
only way to keep up with them a ll is to read
the dozen or more high-level engineer ing pub
lications , includi ng three devoted to semicon
ductors exclus ively-but at least , this may
have taken some of t he mystery f ro m these
th ree d ifferent diodes.

RfU' ER EN CES

S ilicon Capa d ton
R . E. B ai rd, W7CSD, Som eth ing New in . '1\1, 73, Oct

ober , 1960, page 10.
J ohn Ellison, W6AOI, P anada p tine A da ptor, P art I ,

73, June, 1961, page 33.
Don Stoner, W 6TNS, Do It With Diod~, Radio-Elec

tronics, F ebrua ry, 1961, p ag e 38.

".. , then it's all arra nged. You'll win a ll th e OX
contests for t he next seven yea rs, at which time
I'll . . ."
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u. S. # 1 ELECTRONICS
1920 EAST EDGAR ROAD, LINDEN, NEW JERSEY

Open Saturdays only until further notice . WA 5-3040

SURPLUS BARGAINS
TE LEVISION CAMERA-Fine for horn or closed circuit
use. Vertica l re solution 350 lines ot 40 frames/sec. Com
plete with 0 11 tubes, lens, ond conversion sheet.

L/NEW $99 .50
TELEVISIO N TRANSMI TTER- A really beoutiful 264
3nMC unit using a push-pUll 8025 fino I modulated by
a po ir of 8025's for 25 wotts output. Easily converted
to 420MC. NEW $35.00
TELE VISION MONITOR-for use with above units. $29.50
121 5MC TRA NSCEIVER -APX·6 Hord to get popu lor unit
for easy conversion to 121 5MC. See Sept. '60 QST. Com
plete, bu t leu 3E29. ljNEW $22.50
6 METER TRA NSM ITTER-A reolly beautiful unit with an
815 fino I AM modulated by an 815 for 50 watts input.
Metered. L/NEW $2-4.50
2 METER TRANSCE IVER-SCR-522 Most cammon surplu,
piece on 211 AM modulated 832 runs at 30 wetts. Com·
p lete with tubes. ljNEW $1 8.50

WRITE FOR CATALOG
All prices FOB linde n, N. J. Some quontities limited,
Prices subject to chonge without notice. Min. order $4.00.
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A Good

George Thu rsto n W4M LE
3407 Prock Drive
Tellehessee, Horide

DPDT Relay 1 15vac/60cy coil. ceramic in·

s ul ..tien. leach # IlnBF 10 amp eenteets.
NEW $3.95 delivered

Transformer for 24vdc supply, 117/60/1
primary, tapped secondary 31, 32, 35 & 36.7vac
at 6 amps , NEW, thermador

$8.50 delivered

Rectifier for above, NEW
$5.50 delivered

Capacitors 4 ,0 00mfd , 5 0 vd c
$2.25 delivered

Modulation Transformer, 2 0 w atts, 1·1 ,
pri. a n d sec. Z -6 ,000, potted Chi. Trans. Ship
p ing weight Sibs. Se n d posta ge, w e 'l l se nd
tran s. FREE

SATI SFACTION GUARANTEED

Five
QSO

Cent
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HIWAY COMPANY
1147 Venice Blvd .• Los Angeles 15. Calif.

ARC-3 and ART·13A TECH MANUALS!

Han dboolu Illainten .• Dper.• theory, Whem. d...s, $ 1000
ete. Either book po~tp.ld • .• ... . . .• . . . . . .•.• •

RADIO RECEIVER AND/OR SPECTRUM ANALYZER
AN/ AP R-4 revr " the I I·tu be 30 me I F de. for Its
plu, ·l n tun ing unlls ; has S-mcter, 60 ey p..r sply.
Pa n. Vidll(J &. AUd lD outputs. AM. Checked. alii ned.
wI th headS for 38- 1000 me. $ a
pwr plu, &. Handbook . lob Lo~ AnI. ... ..... 164.0

Add $59.50 for 1-2.2 kme; add $79.50 for Test Osci llator
TS·47/APR, 40·3000 me ± I%, CW, AM . PM , w/bullt .ln
60 cy pWllr sply. lob Lo~ Ani . Add $45.00 to let AM/ FM
revr- instead of AM .

Z·METER RECEI VER & 2/6/ 10 METER XMTR
SC R·522 reer, xmtr. raek &.
caM. en. eond. 19 tubes in .
duda 831A's. 100· ISCi me AM.
SaUdaetion I rtd. Sold at h u
Ihan tha tuba cost In surplus.
Shill wt 85 lbs. Fab Bremerton.

:n~~h..... _. ..... $14.95
Add $3.00 lor N mpletl techni cal
data lrouP indudinl , rl i ina l
"h,mati" &. parts Ihts. I F, .11
formulas . Instruet , for AC lIwr
sply. for rnr conUnuous tunlnl .
for x...tr 2-meter use, &. for lIuttinl lmtr en 6 &. 10 mehrs.

COMMUN ICATiONS RECEIVER BARGAINS
BC453B : 190·550 ke 6·tub, superhet w/85 !I.e I F ' s, ldeel
as long· wave rnT. u tunable I F &. as 2nd convert.
W/ all data. CHECKED ELECTRIC ALLY
Grtd. OK ! II Ibs. lo b Los Anleles $ 12.95

Same, in handsome cabinet w/pwr sply. s ll kr.
ete.. ready to use, is our QX· 535, 19 Ibs. .... $37 .50
RBS : Nay) " pri de 2-20 me 14-tube sUll'flrhet has vo ice
fi ller l or low noise, ear· ~av l n o AGC. hil h sens, &. se teet.
IF i, 12.55 ae. Cheeked. aliined . w/pwr sply, eords ,
tech data. rea dy to use. lob Charle~to n. S. C. $
or Los Anlleles 79 ,50
R·45 / ARR-7 brand new. 12-lube superhel .55-43 1M In
6 UnDT.. S· meter, 455 !I.e I F' s, all nlh r.. 6 se t. posit ion"
de. Hot and com plete. It ean be mace st ill better by
double-convert in II inlo the BC-453 or QX· 535. Pwr sply
Indudes OC lor the au loma llc tuning motor. $1 7 9 50
Fob San Antonio .• , ...... ... . . .. ..... • ..... .

Time Pay P lan : $17.95 do..n. II x $16.03

R. E. GOODHEART CO.
BEVERLY HILLS, CALIF.

W HAT this hobby needs is a good five
cent QSO.

We have plenty of the 50 cent variety
the kind we're all familiar with, which last a
minimum of 15 to 20 minutes and consist en
tirely of an exchange of signal report, name,
QTH, a description of the rig ( in greater or
less detail ). a run down on the local weather.
And the final five minutes is an exchange of
totally banal fond farewell, as though you
might mortally insult the guy at the other end
by just signing off with him.

"Well OM , guess I better QRT pretty soon.
The Ir OP iust tell out of the tree and seems
/0 have broken his leg. So thanks a lot for the
QSO. Hope /0 see you again before too long.
Sure has been pieasara. Ok oh. XYL lust called
chow so 73 UX. Good luck. 73 now Tom OB
SK K4XXX UE WHILE 73 GN GL UX SK
GE DlT."

We need a procedure signal meaning «I
don't want to make RCC. I just want to swap
sig reports and scram." Some one has sug
gested "QCQ" for this purpose. Perhaps you
could call CQQ CQQ CQQ DE-- and in an
swering another station's CQ, you might try
"W4MLE DE W4XYZ QCQ:··

This style of operating-similar in some ways
to contest style used in Sweepstakes, CD par
ties and DX contests- offers many advantages
both on phone and CWo

One of my favorite sports is to pick a rela
tively clear spot (if I can find one ) on 40 or
80 CW and call CQ using complete break-in
(QSK) :

CQ CQ CQ DE W4MLE BK CQ CQ CQ
DE W4MLE BK CQ CQ CQ DE
\ V4MLE BK and so on until someone an
swers. The reply to his call goes ··W7YYY
DE W4~ILE GE UR 579 TALLAHAS
SEE FLA NA~lE GEORGE BK"
And W7YYY almost alawys will reply in

73 MAGAZINE



CFALL SURP US SPECIAL LS DE K1BB
Read-N-Save 4X1 50A Tube s • __ _________ _________ ____$5.50 ea.

DB Meters 3Vz" rd - 10 to + 611 b I mw @ 300 ohms Remov ed from equipment & tested. __ 2/ 10.oo
NEW $2.75

Sperti Vacuum Swi~thts for ART-B. etc. __ ___NEW $1.00
M·359 COal Right Angles __ ________________5 for $1.00 S ocket s for 4XI 50A etc. ______________$6.50 ea,
Ve lnt Verniers wllVDt knob ____ _____ _____ __NEW $l.OO Eimac ;;S K -610 _. _____________• ____ ___. 2/12.00
6:>0 Ohm 300 Watt Non·indu ct i'e Rn iston __ • ___ . _ $2.50
WE-2S5A Polar Relays for TTP __________• _______ $4 .50
Sockets f", use with abaft relay ____ ________NEW $2.50 T-179/ART-26 Transmitters 300-1 275 m e
Dum my Loads 27 to 40 mel 30 watt A·S3 ________ $1.00 Brand n ew w /tubes __ ___ ____ ____ _______$59.50
Chop ~ers Stvns Ar nold # 222 AC·DC llOvde maL __ $5.00
Nicad Storag e Bathriu 1.2'1 6amp hrs. __________ $2.00
Bank of 10 batt eriu in plastic can (I2\') ________ __ $17.50 SP-6OG-JX R ece ivers .545-54 m e
Ch argers for ahO'l'Ie (12. ) lISac input ____________ $4.95 Like new

__________________________ ___. 5425.00

NEW SURPLUS TUBES GUARANTEED Mod el 15 TTP comp lete w it h synch .
2C39A ___ $7.50 6F4 (acorn) _$1.7S

5881 ____
$1.50

motors . Ex celle nt ________ __ ____ ____ ____$225.00

3CXI00A5_ $14.50 lOaTH __ $11.00 6AN5 __ __ $1.25
6161 __ __ $35.00 250TH ___ $18.50 6146 ___ _ $2.95 Berkele y Model 5500C Universal829B __ __ $9.50 6159 __ __ $3.75 446A ____ $0.50 cou nt er & timer Lab t ested-cperrect , ___ $425.00

- M O N EY BACK GUARANTEE ON
Low F r eq . Marine R ecei vers--RCAANYTHING WE SELL
3 bands 240 t o 2000 k c- 115v acNew co nd ition ___ ___ _____ _______________ $" .50

w. stod la rge quantities of Military .od Com.
merc le l Test Eq uip me nt. w. b,y AN/GRC, PRC, BC-463A Transformers a n d Modu lators
TRC "d test eq uipmen t T5 "d AN / UPM 0' converts to 6 mtrs. uses
U RM. What have yo, fo, sal e 0' trade 1 815 tubes . N ew ______________ _____ _______ $19.50

ID u m ont S cope s 2560
_____ ___ ________ __ $110.00

I Coax Rela ys SP3T 28vd c
304H ____________ ______$195.00

G eneral Commu n ications 3NI20R C or
Thom p son Products 10566. N ew __ ______$17.95

SPACE ELECTRONICS CO.
Bird Model 6250 MilUwaUmeter

218 West Tre mont Ave •• Bronx 53 , N, Y. 0-250mw, 30-500 me , for H andt-Talkies

TRemont 8·5222
New __________ ___ ____ _______ ______ ___ ____$42.50

kind, often dropping a word about rig,
weather or a comment on a new antenna, a
question about conditions, DX. traffic or some
th ing else.

The QSO usually lasts 3 to 5 minutes be
cause unless it shows promise right away. I
"73" the other op on my second transmission.
SK is immediately followed by QRZ? And it
is surprising how often this will bring an im
mediate call from some operator who has been
reading the mail. Otherwise, the CQ 13K is
resumed.

Occasionally this has produced eight or ten
QSOs or more in an hour of operating but
more often the third or fourth-and sometimes
the first-of such a series strikes a spark and
some really collossal QSOs result.

The third of one such series raised VE3AWE
one night and the QSO lasted 56 minutes.
Another series produced K2UKQ and Kay
and I have had many pleasant QSOs since
then.

The fi rst CQ BK not long ago produced
\\'4IEI and the resulting QSO lasted more
than two hours and a half and was repeated
in similar length the following night and a
shorter one (only two hours ) two nights later.

Far from being "anti-social," the quick
QSO is a fine way to add many new friends.
They come around more often for second

QSOs if they weren't bored to death the first
time.

A K3 called me one evening and got the
stock "UB 579 TALLAlIAS~EE FLA NAME
GEOBGE BK" and reproached me with "are
you in a contest or something? I try to make
friends in my QSOs, not just fi ll my log with

be "num rs.
Before tellin g him I had just finished a

75-minute QSO with a perfect stranger I
asked my K3 friend whether he considered
brevity unfriendly.

Is it more friendly to say "UR 579 TAL
LAHASSEE FLA NAME GEORGE BK?"
Or to say "H H H H H GE OM TNX FER
FB CALL UH SIGS HH 579 579 579 HH IN
TALLAHASSEE FLA THE CAPITAL CITY
OF THE SUNSHINE STATE? TALLAHAS
SEE FLA? TALLAHASSEE FLA BT THE
HANDLE HH IS GEOHGE? GEOHGE?
GEOBGE BT SO HWS THE WX THERE IN
K3 LAND O~I? AH K3JLXX DE W4MLE?"

They both convey exactly the same infor
mation. So why is the five minute variety
"friend lier" than the ten second variety?

Certainly the latter approach is more time
consuming if the object is sheer length in
QSOs.

But I'm inclined to like the briefer and
friendlier ones. , . , W4MLE
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IW2 NSD from page 4)

of a screen dropping resistor, self biasing and
a clamp tube would even eliminate the need
for the two surplus supplies. The 2000 volts
(modulated) come from an old National 600
transmitter, vintage 1937. The power supplies
from Meshna replaced a couple of bread-board
supplies that I whipped up the last time I ran
the final back in Brooklyn in 1956-7-8. It makes
it nea ter. By judicious surplus scavenging and
a careful eyeballing of the ham ads you should
be able to dup licate my feat qu ite reasonably.

O nce yuu are on two meters with h igher
power yo u will find an en tire ly different oper
ating world from th e Twoer-Halo type of oper
a ting. \Vhen the band begins to open up you
can be in there working the weak ones. \Vhe n
aurora starts you can get answers to your calls.
It may be fun to sit there calling station after
station, only to hear them come back to some
one else, but it doesn't in any way match the
fun when they come back almost every time
you call It is worth the eHort necessarv. Like
;11 other things in this life, you get fun' out of
ham radio in proportion to the effort you put in.

FM

Our article on the Friendly Frequency in the
June 1962 issue of 73 has resulted in a lot of
mail and considerable interest. \Ve are p repar
ing a booklet on the conversion of the AN/VUe
to six meter FM, which should ge t a few more
fellows interested. In case you are fuzzy on
this, there are several hundred fellows set up
on 52.525 me wide-band F~I around the coun
try. Most of them are us ing converted Motorola
gear and surplus gear. The idea is to have a
completely separate station with sqelch set up
on the calling channel so that anyone calling
in will have someone or group to talk to. It
sure helps tie clubs together and adds a new
dimension to mobile operating in cities. Jack
Cunkelman W3JKE has published a listing of
the F;\ ( nets all over the country and the itt
dividunl stations active in these nets. He also
lists the phone number and type of eq uipment
used by each station. It is quite a list and
should be in your car if you travel and are se t
tip for 52.525 me. Copies may be obtained for
25¢ each from Jack.

Anthem

The anti-communists are still in there pitch.
ing, trying valiently to sacrifice ham radio for
a few moments of their own personal glory.
What ever happened to the Old West where
they went to lynchings instead of drive-ins?

92

Come on, California, cleun tip those nuts.
It is heartening to see th at the FCC is

damping down On the broadcasting of political
nonsense from these guys. I hope they scuttle
that incredible request to allow us to p lay the
National Anthem twice a day which has been
sent as a petition to the FCC. I can just hear
20 meters now with 100,000 amateur rad io
stations playing the An them twice a d ay, seven
d ays a week . . . you would n't hear much else.
\Vith a market like that you can bet that some
record company would come out with a lon g
play rendition of the Anthem that woul d run
45 minutes.

lIam radio is a flu e hobby . . . le t's not min
it with nationalism. 'Ve know we have a great
country and this comes th rough every time we
tal k to a DX station. Le t's sell ourselves that
way. Let's not try to sell politics, religion and
other relatively unsalable items over the air. If
you have an urge to sell, dissipate it by selling
all comers on the advantages of subscribing to
73.

Mobile Monitor Scope

A reader advises that the 2BPI or 2 BPIA
are b etter alternatives for the obsolete 913
specified in the art icle in the Au gust '62 issue
of 73 than the suggested 2AP I, wh ich requires
a higher anode voltage,

Flagging Interest

There were several interesting things in the
[uly issue of CQ (no fooling! ) . # 1 was the
USA-CA column by K6BX. This column
started out with two waving American flags
a nd reached a crescendo wi th a huge full
page reproduction of the actual USA-CA
award certificate, which features not only a
large American flag a waving, but all fifty of
the State flags. In this day and age where we
are used to seeing the American flag being
waved more by charhtuns and subversives of
the fa r left and far righ t, it is nice to see
someone with honesty an d purity in h is heart
us ing the American flag as a rallying point.

Further along in th is column Cliff has a
flash announcement that we are coming ou t
with some sort of award wh ich will do away
wi th all other awards. Good for us.

There are several q ues tions wh ich the col
limn d id not resolve for me though. ( 1) \Vho
originated th e idea of an award for working
counties? (2) Did Charlie Vogelsong W3BQA
send the idea for this award to K6BX together
with the rather complete set of p roposed rules
which were later published as K6BX's? (3 )
Did th is award pave the way for K6BX to
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Name Call .

QTH . ..... ....... .. .. ... . . . . . .... .•• . . . •••••• ,.

City Zone State .

48· Page
Bargains!

Send for Ca ta loll:" l

J. J. GLASS
THIS MONTH'S SPECIALS

COLUMBIA ElECTRONICS
4Ji,S WES T PIca BL VD . LOS ANGHES 19. CALI F.

F rida ys 't il 9

j

J. J . GLASS CO.
1624 5 . Ma in S t ., Los An geles IS. Calif.

RI 9- 1179 (213)

BC-453 9-5'er Rece ive r. 190-550 kc , Excell ent
Condition 12.95

20 w05 ttSJ Simple to conve rt 242 me OXT-2 Bea co n
Tro nsmitte r, measures -4 " J( 4" x II " com plete wit h
antenna, water-tight cese end sidetone modulet c r,
Power req uired 30QV DC & 6.3V. Uses two 12AT7
en d one 6360 finel (no t furnished). Schema tic e nd
2-meter conversio n dete included. H und reds sold ", I·
read y a t t his fabulous price . BR AN D NEW, o nly 6.95

WANTED:
TU BES, DI ODES, TR AN SISTORS, MILITARY, COMMERCIAL
LAB·GRADE TEST EQUIPMENT, COMPONENTS, PRC,
GRC EQUIPMENT, AIRCRAFT EQUIPMENT BY COLLINS.
TOP PRICES. WRITE DETAILS,

BOB SANETT
W6REX, V & H RADIO ELECTRONICS, 2053 VEN ICE

BLVD., LOS A NGElES 6, CALI f ORN IA.

tzV TCS Power Supply consisting of 1 Tra nsmirting
Dyna motor , 420V @ 3Xl :MA.. and 1 R eceiving
Dynamotor, 220V @ 100 ~( ..\ . Full y F iltered,
m ounted on ba se whi ch includes eta r tinz solenoid,
12V r ela y. choke, etc. T h is supply can be used to
ope r a te ARC -I, AR C -3, A R C-S. e tc. Dia grarn for
easy hock-up incl uded . A L L NE W $9.95
5pa.-e Parts K it for a bove, consis tinll: of T r an s
m itt inll:" & Recei ving- D vnam otor s. Rela y. Chok e.
Br ushe s. Fuse s, etc. X E\\' $4.95

Iz-Zn INVE R T E R . No more bother to change
s urplus 24V Rear to 12VI Just use t h is converter,
feed in 12V, output supplies 24V @ up to 4 Amps.
E nough to operat e 24V Xm tr & Rc vr wi thout
internal changes. Compa ct m et al con ta ine r 4~"
x 10" x 7". O NLY $8.95

SOMETHING NEW! J u st P urch a sed-24V Gen 
era tor. p roduces 25 A m p s. Complete with spl ine,
Very com pact, 9" x 6". B RA N D KEW .. . . . .$7.50

SPECIAL! 144 or 220 me TRANSMITTER

Send for Columbia 's New
Catalog of Surplus Electronic

get a position on the CQ staff? (4) Did K6BX
offer W3BQA USA-CA Certificate Number
aile in return for h is not revealing the situa
tion lead ing up to the announcement of the
new award? (5) ' Vas Charlie fooli sh to turn
down this great honor and thereby miss out on
being the fea ture attraction at t he Dayton
Hamfest d inner? (6 ) Are the USA-CA awards
all legitimate? (7) What will happen next?
(8) Did you know that there is a fine wall
sized map of the US showing all counties
availab le from the Cov't Printing Office and
p ut out by the Dept. of Commerce?

Advertisers
It is encouraging to note that several ad

vertisers have had such good success with 73
that they have decid ed to ru n all further ads
in 73. Each mouth there are a few new ad
verttsers who are testing the ability of '13 to
sell their products for them. Since it is these
advertisers w ho are buying your magazine for
you ( the newsstand and subscrip tion price
doesn 't begin to cover printing costs ) it sort
of behooves yo u to take more than a casual
look at the ads and to talk IIp 73 with any
advertisers that interest you. Just a Iew more
ads and we will be ab le to expand the mag
azine and bring yo u more pages of art icles
each month. I call your attention particularly
to our Surplus sect ion of the magazine. \ Ve
have the largest collection of su rplus ads of
any radio magazine and it will st ay that way if
you keep after them. Barry, Meshna, Hex, TAU,
Goodheart , Vems, I1 i-\\'ay, Fair. US #1 ,
Space, Columbia, Candee, JJ Glass, Signal ,
Jefftronies, all have some great buys. Don't
miss the catalogs they p ut out and stop in to
see them if you can. I visited Meslmu recently
and really loaded up the car ... what a col
lection he had. The n ew Barry catalog eats
your heart out. Fair has a terrific selection,
d itto Columbia and Candee.

73 TESTS
Perspicacious readers may notice that we

have more than the usual sp rinkling of tests
of new gear th is month. There are ohvious
reasons fo r the spate at th is time. 1) The in
creased sales which these test reports might
bring on wiII undoubtedly result in a much
merrier Christmas for the manufacturers in
volved . . . and this may just result in a mer
rier New Year for us when the new ad con
tracts come in . 2) The test reports are very
handy for you to use as a sort of shop ping
list for the XYL and harmonics for C hristmas
Buy them one each of the products tested and
watch their surpnsed exp ress ion 011 Christmas
morning.
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OUT AT LAST

eOl\1F. IN SATUIU)AY. Frnm 10 A.:U. to
2 I).M. Free )larkin" nn Suturda v. Mun to
Fri.: 9 A•.ll. 10 6 I).M.

A('('u racy plus or m inus 0.00 12%. Co nta ins Pre
elstc n 500 KC crYlltal. UMS Labs Cry stal oven ,
5840 sub-mi n iatu re tube. Hermd ically sealed
nickel plated r ec tan ltu la r case. Moun ts in s ta nda r d
7 pi n m iniature socket. Re-q uires 6.3 V AC or DC.
75 to 101t V.D.C. With sche matic. RCA Type
AP!l:8300-1. Size: H~" II t 17 /16"W s: 1%"D.
Wt . : I lb. Cat. #4-500 CRY. (Oric . Govt. Cod:
$ 172.00.

VERY SPECIAL ••• OSL \ ' $.1.00 P08tace Prepaid.

Eimac 4X 15A/4010 air fIO('ktt • • . , . .. •.• " •• $6.95
Sale on tbe fo llowi nlr: Xe-400, Mosley A ten nll8,
CD Rotators, Rlec j rc-volce mikelJ, S P-600, 8 1' -200,
prop-p itch motors , full line of Ame('o.
S IIi('on redifiefll-750 1\la/600 Pl y . ... . ".. ea 36¢

RCA PRECISION 500 KC
CRYSTAL OSCILLATOR $5.00•
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I BARRY ELECTRO NICS CORP. DEPT. 73-U I
, 512 BROADWAY, NEW YORK 12. N. Y, I
I WALKER 5·7000 AREA CODE : 212 I
10 Enclosed is money order or check and m)' order. I
, 0 Send cop)' of " Green ShHt" Catalog_ I

IName -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - Titl e I
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Advertisers
Ad Com 37
Alto 83
Ald!n • __. ________________________________ 62
Allied ~___________ 96
Alltronics-Howard __• __ ._._____________________ 65
Arrow 29
Bald Eagle ._.____________ _ 65Barrington 65
Barry 94
BC Electronics 6S
B & \M 35, 71
CaJl book __• ._. • • 79
Candee • __• __._._. .___________________ _ 89
Clegg 13
Cine land ~ _ _ _ ___ 53
Coi l Book ~__________________ ____ 17
Columbia ~____ _ 93
Colu mbia Produc ts 23
Contin ental 15
Cushcraft _ 19
Coy 75
Dow 57
DtM' Ke)' 41, 59 , 71
Drake 65
Ebco 17
Epsilon 81
E·Z Way 4
Fair _ _ 89
Finne)' 23
Gam 11
Gayin 20
Glass ____ 93
Gonset 25
Goodheart 90
Graham 83
Ham Ai ds 79
Ham marlu nd Cower 3
Heath 30
Hi-Par 19
Hi-Wa)' 90
H), ·G ain ___ 39
Institute of Amateur Radio 81
Instruments and Communications 45
Inhrnational Cr)'stal ~ _______ _ ____ ___ 5
I~ing 25
J &0 11
Jelftron ics __ 85
KTV 59
Lafa)'ette _ 3
Limachi 79
Maps 59
Math Book 55
McCo)' 22
Meshna ~ _ __ _ _ _ _ 87
Miller __ __ __ 55
Mini- PrOduCts 63
Mission 55
Nati onal COYer 4
Newtronics _ _ 33
Nortronics __ 19
Pausan 75
Pel 69
P & H ~_____ 17
Polytronics ~____ 21
Rad io Amat eur Callbook 79
Radio Bookshop 73
Rpt 85
Signal _ ___ 85
Skylane ~. 59
Space ~___ 91
S b . ru scrip Ion ~ _________ 74
Supreme 48, 49
Swan 36
TAB 95
Technic al Mahriel Corp_ 43
Telco 9
hlrtt ~ 61. 77
Transcei'l't rs ~~ ___ 8 \
Trembley _ _ _ 55
Tri·E_ _ ~_ __ _ _ _ __ 47
US :::1 89
UTC • Coyer 2
Vanguard 19
Verns ~ ~__ ___ 89
Vesta ~ ~ _ _ _ _ _ _ _ 63
V & H 93
Waber 67
Wattl's __ ______ _ _ 27
westem (C alif . ) 71
western (Neb. ) 75
WRL 78
WSGOS Maps 59
73 Products 84
73 Subscript ion 74
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TYPE
T8 6S
HR4

S3.85 $5 .00
4.90 8 . 15
6.25 I LI O
8.60 13 .45

18.15 51.90
26.30 41.60
30.95 43.45

Wril,. F""
Rutifi"" Ca'a1og

SI .!lO
2.00
3 ,00
4 .00
8.00

12. 15
14.90
24.60
29.45

, 1.00
1.30
2.1 5
, .so
4. 15
6. 10
7.15

12.6 5
15.00

SElENIUM F. W. BRIDGE RECTIFIERS
DC 11IYA C 35 V.... C 12YAC I30V.... C

.... MP "VD C 28 VDC S4YDC 100VD C

"TAB" BARGAINS
New Varl , c. /or .,qUi' 0 -18!iV/1 .5A ,15.30
Ne.. Varh~/or eQuh 0·1311V/3 Amp $10.65
DC -MF.TER DeJur 800 ltf a/2~" S3@,
DC MTIl I00~[a/2 'li." • •• ••• •• $3 @,
llF-MTfl G E / 415 M, & 5 Amp S4@. 2 /51
J)C . M ~:'fEn One Ma /4 " Rd $5@,21$8
ANOON:n l'll'OPF. n :RE 2" S5@, 2/S9
MINI · FAN II or t2VAC/110 eya $2 @,3/S5
X m ltll ne ),lIea' , .006 @ 2500V. !l for '1.00
4IU'jO C'eramlc/ 1.0KT AT• . . . ... 2 far $1.00
1l6f1A Xfm r. 2.5V/ l 0A / IOK V Ins!.. . $3 .95
Tl llcrolwltch R I /SP N C/30 Amp 49i @ .
Tubo Cl,mol R1r1l"hpr• • • ••• • • •• 5 for SI .OO
.012 al ! 5K ' CTI C'ondenler . •.. S4@.
W E Chnkp 4I1y/ 4S0Ylfa /21 Ohm_ S4 @ ,
l .lne F ilter 50Amll!2!iOVAC ... $I&@.
T.lne F lltu 200 Am ll/130 VAC . . SI8@.
Dnlll lnt: Paralld 8" R ul e.• . .691@,
KS15131'1 1.In... r Sawtooth pot . . 2 for SI.OO
" CTC" D elU t.t ne I )f1I'"",H" <! ,I @ . SIn
V a.... um ('"",,10 ... !i1l) f m f<lrr .!'iK .. S :\ ~ .

TWO 166"'. and FILAMENTl:.!6
XfMR 10 K" 1.... lld SPECIAL'"

£.-. N• .,IlI. CIa.r,_ S,........
S_l.d 5111_,* S'ud 1f_"It_

Finned 5,_"" Dlr.'" R.,.r..c.....nl
F OR 8 or 12VDC @ IOU.•

TTDe YJ9 SII

Tfllnll,tar P •• .,.
CONVERTER

12YDC to SOOVDC
up to 200MA

100 WO"'1 , __ .,
....VDC

DBSOO 533
12YDC to 250VDC UD II 150MA

TYII' CI225E $30

D.C. P ower SUPDly 11 5V '61l t il ftlO
CYI . Oulput 330 & 165 VDC up to 150
MA . Case d SPE CIAL $5.

- V.a ~

~ I:
12

~ 20
o 24

~I •••..•• 1.z0
5U9 ..
".,10 .•• ...
_1 90
5125 .••••.• •15
5131 •.•.••• ."
5 75 1 1_
SolI I4 .60
SolI" ••••.•. 1 111
589t ..•..... 11.50

I ' rs J.OIIl
3 11 l.OI
3 1 ....
1~" 1 ....
5<. tl .••.... 5_
5(:ru. ..
5 1 ....
5"1'1 ....
5 1 ....
U Br l .•. _. _

5 UI' t . . • • . •. 10.00
~J I' I ....... 2.00
5.1 1"' . • • • . •• 1.00
5Jr 14 .•... ,15.00
5 1 1•.00
nl' lA ..•.. %5.00
51.1'4 00
5 1.1' 74 .••.•• 1>.00
~ II " I .•••••. 1 5 .00
~W1 .....• 15.00 ·

SC" I,o. 7.00
socpS 00
Sll'7 4 ....
SO :I' I U ••••. U IO
St'l' U ..•.•. 11.00
51 Pl o ...... l a.DO
5 11"S .••.••• 1 DO
~) '''14 •....• 1.OCI
51 ..14 3.to
$l'I'IU 00

THAT'S A Bu.v

U.n·, ...
IU:U ••.... .15
I I , n ...
IZIIU .90
U8U• • • . . • • 1 .'11
1%1"' 3 , I I
1115 ...
1ZJ7 •••••••• ...
1%'" _ a
IISCl ..•.. 3 , 11

' 11 .. ...... .99
" .1 . . ...... •79
~ . ...
'~" 1 11.n ...
.\~ . ...•• .:'0
ioU ,. . . . . . . .49
IUT. •..•.• .59
l u n . .... .as
11.4'" •.••. . ."

4:l I S08 •... , 30.00
....004 .. .. . 33 .00
2SOn. ....• . 1' .00
31174 .•• .. 1/ "
\ 1<'1% ••• .• ~/ II

311&4 •••••• .1.' 11
3 SO.4 .....• . 1.00
15011 1.00
..... ItS
' SOH I ••... %5.00

I5T ...•... ' .00
Z5Z5 ••.••.. •n
ISllo .15
35Z5 .••.••. .as
" 1.54>
so ' ,'1
75 •.. .a l
13\ ' 1 .1 1
ZOOOT _•••. I SO,OO
U1 5Ol; . . . .. 12.00

Te st Sets and Equipment
Hon ..... , %1.00 ~~I' 74 .•... . 1 1.00
.... . . . . . . . . II .SO S<,.If'l ••••••• LOll
70,8 1.1$ ~I I' I ••..... • .00
1 15(; .•..... 11.00 5 \ 1'%1 ..•.. __
nUB ...... 1.50 5 \ 1'1 ...... ,IS OO
.154 ••••••• 3.50 : 8 1'1 ......• U lO.5 as 78 I't 1..00
..1 ...•.... 1.10 111 1'u .•.... 5.00
' II :1.90 : " 1'1 ...•.•• I.to
. 11 4 4.a 'B I'7 4 ,.00

Tube.1 What Do/U Ha .... '

"TAB"

w. Swap
I H .. ..... .60
I TS .•..••.. ..$$
114 •....... 5 ., .1
I U .oos
IU ...
JCJ9" 1' .00
Juo 5.too
JCU ..•..•• S-58
JUI •...... US
lOll 1 1I 1

""TAB" Tube. Fa<l.'Y Te.ted, In••<ld,
Sll Month l Guaranteed l Ne Relectl l 8eucedl

GOYT & MFGRS Surplus! N.w & Used
OAt 1.00
043 .• ..•.. .9~

OBI . . . . . .. -"
OC3 .••••••. .6$
001 I , II
OU . 19
1113 •••••••• ...
IIA ..•..... 1 .. 11
1114 •••••.•. 5 11
1M ....•.. ..0

Top $$$ Po id for 304fL. 113, aliA, 11210 Tubel
6B Ii. 1 . . . . . . . . IZ •....... 1'1S 1 ·t 5.00
I0Il1.1 .•.. _.. 1.38 ' 13 11 00 1 ·4 , .•...• 1.00
.... \1 _ 1. 11 a lS 1.15 '1 u ..1 ..•. 5.N
I0Il1$ 1.19 IZ"B ..•.... 7.50 9'''1 •..... J.OIIl
1oII1I . .11 LlIA. SMI 91.1'1 I'"
... .4 . .~ Lln •...... _ IORrt 6.00
t£5 , II 131 ••••.••. 1.50 10..1"1 .•.... 11'"
w::a •••••••. 1 ,·11 4 . 1.$8 1%<. 1"1 ...•.. 1.00
...: 1' 9 10 11 l Z\H't ..•••• 9 .00
M.M ' .. 1.49 957 1.... I llI.ru ..•• 9'"

Send 25t for CatalOSJI
lEU 1.15 1Z§(;.7 . UQ.. I ...•. Jo oo
nIl ...•.. I " IISH1 .••... ..0 U QP7 .•..•. :re_
un J..SG u sn . . . . . . 5 " ..1 .••.•.. 5..M, u. I " IISli.1 • • • • • • .15 5 oU' PI •••.•. 35.00
Zli.n t.5O IJSU ...... .$'0 U ,," J$.OO
I \:w;. I . I I 11. 1 . . . . . . 1119 5111'1 .....
'''1 I i " I IO;R1 . . . . . . .... 5 11 1'% ..
Jf:J 4 ..• J." ,"" UIO 511""7 ••••• ,1 5._
30 n 1.40 ,St, I '~ 511' .1'% •••••. 35...
3E19 5.90 1$'" , II 5 BII ..' , 15."

Wonted 304Tl Tub.,

Wanted
6.41.£ ••.•... .~9
6.4Q~ •••••.• ..~

I>~ Ill> . ••••.• .15
104S1 ...•... z.a~

U T. .•....• .65
ioU'. .70
6fltI .•••••. . __
....£10 •••••.• .5'1
lon,,, l .t9
6 11"" ••• .•• ."

125·C SILICON PNP TRANSISTORS
250 to 400 MW

FULL r.ENCTH LE"'DS
Foctory Telled & CTOI

$5 to $11 - SMALL - T05 & TOl8 Pckg .
R.plac., 2N327A; 332. 3, 4, 5, 6, 7, 8;
474, 5, 6, 7, 8, 9; 2N480, 541. 2, 3;
2N935, 36, 37; 2N1034; 2N1131, 2; 1276,
7, B, 9. " TAil" SPECIAL t69@, 7 for $4.
20 for $10.
'10 or mor.. 'hlllr..m, .... pay p.P./V.S.....

J.QS .....•. _ .as
4.65,0. ' .SO
.. 12S4 11 .10
~504 ....• '»'00
4" 1504 .•. It.oo
u u e . 34.00
n soo 37....
SRt !.IlO
~T4 . I ,' U
n. '.. .15

I V4 .•••.••. .119
I n .~9
5 U .II'J
.41 .99
' 4' .. . .. . . .•99
.4114 •••• ... 2/ 11
Io4C1 • .•• . .• .. 9
64(;5 .59
IoAf;1 •••••.. 1/ 11.4k5 ..... .• .1>9

Q
rml /p l" rm. /pl" rlll./lt l" rml /lIl"
55/SO 71t/IOO 141t /200 2 10 /500
•07 . 14 ." .2!l

r ill l Ilt '" nU / IiI" rlll1/ lI l" rllll/ll l"
2110/ 400 550/ 500 420/100 ...-." .44 .n ...
r",a/lil., "..1 /1t1., nnl /pl" r llI l /,11 .,
5110/800 CO/toO 700/ 1000 770 /1101

.85 ." 1.01 I."

LO PRICED SILICON
TUBE RF:PL,ICEIUENTS

WITII BUILT IN SURCE
,11\'0 SERIES n,lr. ...NCINC

PROTECTION

YRMS/PIY AMPS PRICI:
:1000/10400 0.3 $1 6~

1900/ 2800 0.5 17 U

SILICON POWER DIODE STUDS'
Op.,at i . n Up t . 125· C C.... T_D.

D.C. 50Pl" 100PI., 150P/.,
Am lt' ]S R. I 10R., 105 Rmi

2 .23 .54 .42
3 .60 .15 1.10
6 .10 .M 1.15

12 .15 1.15 1.35
35 1.80 2.20 2.95
TO 3.15 4 .50 5.00

240 4 .50 5.4. 1.7'

·-I5.-c- -:ZOO-PlY · i'oifpIY ·.coo-pl.
Am p, 140Rma 2 10Rml 280 Rm.

2 .49 .60 .84
3 1.25 1.50 1.8 0
I 1.40 1.6& I."

12 1.6& 1.85 2.01
55 5.25 4.90 6. 10
70 5.60 IUD Query

240 9.00 Query Qu...,.
·Derd'. 10"" 1M' B.,,1rY ~ C.,.n,i",
Load tw D.C. BlocH.,1
•Sfud ,"ou,d,d 0" H .dl·n",

F aclor')' Tetl ted Ot4. 1

NEWEST TYPEI LOfT L&...It...CI

D.C. or BaH,.. D....'. .0"

''TAS'' SILICON 750MA' DIODES

Dlod. o rder "0 d.,,,,..d Po•• /,...

ZEN ER D IODE S 150 10 400 l1W
CASED T02t Peke. W ith in 20~
Y'R::, n«& S I. 5 f " $2, 20 f" SIO.
K IT ZENE R D IO DES Ut) to tOOHW.
Sf NG LE & DOUBLE ENDED I
fir $I: 12 ,,, S5 : 100 for U6.

I Low I'rleel:! T300 smeee Di ode. I
nated t OO p'1/280rllu .500U .eIl0· O

.25 eath: 30 ror S1: 100 for $20 :

" TAB FOR TRANSiSTORS & DIODESI ' ·
I""ll I.~" e,h Lead. F tu:.ory r "

& C ..aron'#>~d l U.S MIre.

~
1':-:1' III Power 15 Amp. T0 3
&: T036 Round P cil:C.
tN"HI. 2N"277 $ 1.25. .. for $4:
21"442. 2!"218 $3 @. 2 far $5 :
2:'\" In. 2N IH S4@ . 2 for $1 :
2:'\"1'117 $I ~ . 12 for SIO ;

2:'\"611A S2@ , 6 fa r SIO: 2N81TB SSO.
4 for SI O; ~X617C S5 @: P NP 2NU3.
2N I01. C I022 4 for S I. 25 for S5 : NPN
2.0x %9 2. 2N :''93 r Nr 2X223 C3DO, 15 for
14. 100 far $22 : P XP 2X 810/300MW 1400 .
20 for $1 ; PXP !X61111 W C60 @ , 10 for
S5 ; 2N .~91 . 2:'\"598. 2NS99 PNP 11 ,500.
4 f " S5.
SID .r 1110" tlli l itera POSTPA ID U,S.A..

I RN D lT 0 361. or Dlamend ( T 0 3)
nllu k it 301 N . Pa... B_ Btak
F lnnpd (ItO" 1<1.1 $1,25. 5 for S5.

I'OTI.I :C K ~Y.:\f ICOXDrCTOR K ITS
(N O OPE1" 8 O R SHORTS)

8 11.1(,0:\: STIJD · DIOD ES ASSTD.
2 to 8 Amp ... .••.•... ....• .•. . i far $1

TRAN~ISTORS T 0 5 GEIU fANIUlI
P N'P , . . .•... 6 far SI

T R ANSISTORS T05 GERYAN'II ':\f
NPN • ..•.•••••..•. .. .•. •..• . .4 f.r SI

T RANSISTORS S ILICON UP to
400UW/PNP •.. .•••. .• ....• .. 3 fi r SI

S ILICON DIODF.S UP to T50:\" • . 1I farSI
ZltNER DiOn E I'{ UP to 10 W~tl l .. 4 f .r SI
SID . r eaart t hll 111m• • • JaY P..../ U.• .A.

GTD I P , ••r. Dlam.n'.T,..,h bn

Y
faltllrY T..l ocI

- - ··· )I " OR O III U .9. A .
I 'nl,. n pp lcmn t

L.... rse. 2N1 !>4. 2N2S4,
2N258. 2N :J01. 2N51\f

SP EC IAL T0 3GP 551, fO lor S5
tt far III

no oc more th l. I~~ .. . p AJ' P .P. /U.8.A .

W E B UY I SWAP & SELL
T RANSISTORS, D IODES, ZE NElIl

Top S$$ Poid for 304TL Tubell
." .M M ' .... ... ~ , '1 ,~, .. 11."... . , ti 16 /9 · ...... ~ .. I n r 4 ...... 10 .00... .1. 11 ,~ · .. . .. ,. I.. ...t ...... , .. , ~, 3 , .. ' .... 1'14 I I ."... . 04 .~ · ..... u .. n U1'1 14......~ .. . . • • .. ,~ • .. I H l't 14.00." 1,11 ,.~ ,,. I .. 1' . .. 14,01. n .. . .. , .. S~11 • .. 11'rl ..-.,. . Z,II - ." 1 ~1I'" .. " M

ISend 2S~ for New Cataloq I
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from

auuo
Punch OutaGreatSignal with this
knight-kite150-Watt AM-CW Transmitter

ONLY

only $6 monthl,
on AIlI.d ' s

Cr.dll Po....r Plan

New T-150 Transmitter Kit
Packed with features to put out a
solid signal that really p unches thru
the QRM ! 150 watts AM/ CW input on
80 thru 10 meters , 100 watts on 6
meters. Highlights: Highly stable VFQ
has illuminated d ial and p la neta ry
drive: socke t f or optiona l swltcb
selected crysta l operation; efficient
controlled-car rier screen modulation:
ad justable pi- network m atches 40 to

600 ohm anten nas; buffer stage isolates oscilla tor from
f ina l; pa ra llel 6 146's in ou tput stage; silicon diodes for
rel iable high-voltage and low heat; voltage regulator in
B+ ; single knob bandswitching; TVI suppressed with all
leads in and out of case by-passed for RF; switched meter
reads buffer, fi na l grid and fina l plate currents and rela
tive power output; mode switch provides for VFQ spot
ting and tuning without placing a signal on-the-ai r; clean
chirpless keying-no high voltage at key terminals; plus
a host of other fine features. With all parts . tubes. plugs ,
wi re, solder and step-by-step instructions and handsome
gray satin m etal case, 8Yl x 17 x 10 Ylw. Less m ike, key,
crystals . For 110-12 5 v, 60 cycle AC. 28 Ibs.
83 YU 403DM. T-150 Transmitter Kit , only• .. , . $11995

-
ONLY

New! Matching R·IOOA Receiver Kit
Tremendous qua lity and va lue!
Covers 540 to 30 m e; ba ndsprea d
on 80-10 m eters; better t han 1 1/ 2

uv sensitivity for 10: 1 SI N; selec
tivity 300 cps to 4Y2 kc continu-

$5 monthl)' ously varia ble ; built-I n Q m ultipher
-60 db notch really knifes thro ugh

QRM; exalted BFO injection ; printed -circuit
bandswitch; MVC; delayed AVe; noise limiter
and many other professional features. With all
parts, tubes, gray metal cabinet (9lh x 17lh x
9%W) . Less 5-meter, speaker kits . 31 Ibs.
83 YU 406DM. R-100A Receiver Kit, only$99 .9 5

83 Y 423. 5·Meter Ki t. Reads to +20 db over
59, on ly . . . . . . . . . ... . . . . • • . • • •• •. . . . • 12.95

83 Y 424. Speaker Kit . 4 Ibs.. . ......... 19.95

• 150~Watt Input 80-10 Meters;
IOO-Watt on 6 Meters

• Controlled-Carrier Screen
Modulat.on for Max Power

• Stable Built-in VFO with
Planetary Drive Tuning

• Clean. Chlrpless Keying
No HV at Key Terminals

• Adjustable Pi-Network Output
Matches 40-600 Ohm Antenna

MOST "WATTS·PER·DOLLAR"!

satisfaction guaranteed
or your money bade

NO MONEY DOWN I
Nowl More Buying Power with
your Alli ed Credit Fund Plan

milnu(.ctured by

KNIGHT ELECTRONICS CORP.
A DIVISION OF

ALLIED RADIO

r--------------·------ - ,
I ALLIED RADIO I
I 100 N. Western Ave., Chicago 80, III. I

I Ship me the following: I
T T . K ' 83 YU 40 OM N. ... Cr.dit Custom-I 0 -150 ransmttter It 3 ers Onl, : Send name I

I
0 R-IOOA Receiver Kit 83 YU 406 OM and address present I

. employe r , ho... long

I
0 S·Meter Kit 83 Y 423. 0 Speaker Kit 83 Y 424. employed, pQ5i tion , I

monthly sal.,y (also
I 0 Ship No Money Down on Allied's Credit Fund Plan -t same to r p r ior e m - I

$ () ( d ) ployment); r e nt o rI 0 enclosed check money or er o...n home, ne... long I
at p resent add ress

I (also sa me for prior I
Name add ress ): 2 c redi t

I 'L <AU "'~T account r ef erenc e s: I
giv. age (2 1 m in . for II c red i t accounls).

I Address I

I I
L City Zone_State J-------------._--------------

96 73 MAGAZINE



HAMMARLUND'S NEW

rea ,
•

We did more than add a leller to the
famous HQ·170: we added

* Significantly improved electrical and
mechanica l stabi lity,* Si licon recli fiers-for cool, high effi·
ciency operation.* 144 to 148 me dial scale for 2 meier
converter use.* Accessory power supply socket for
converte rs, etc.* Separale system socket for convenient
transmitterI receiver conl rol. -.. -* "Hip-open" top for greater convenience,

' . r ....... __

"•• " >OJ',



New NCX·3 only
-

cath.odl; cu rrent on transmit; S·Meter 01] receive • Receiver
Sensinvity : 1.0"y. fQr 10 db SIN ratio . Recelver Selectivity:
2.5 Kc at 6 db . l<etelVer AudiO Output : Betler than 2 ",.Its ;
3.2 ohms . s ue: 6- H.• 13',· w., II " · D, . $rllpplni Yiellht:
20 pounds . Power Requ irements: 700 V.D.C. @ 300 m~ 680
V.D.C. @ 100 rna., -80 V.D.C. @ 10 ma., 12.6 V. @SA . • u e '

Compler.nent 17 tubes,4diodes ; par.lIeI6GJ5's in final ampliher.
Mechamcal ; W' solid extruded aluminum front panel; pertereted
steel enclosu re; cadmium plated st"1chas;is; ch~omium plated
steel mobile mountinl brackel . Ml m Tut:'l ~i Rallo : 45:1, em 
ploying planetary and split gear drive. •FInlsh ; front panel 
Hyd ro-etch oft-white matte with brushed aluminum trim ;
Knobs - Mil -Spec, matte black; Enclosure - irly-bl ue wrinkle
enamel. .Accessones : NCXA 115 VAC. power supply/speaker
console ; NCXO 12 V.D.C. power suppl

,

® National Radio Co., Inc.

Now from National - a brand-new Transceiver concept that brings you the three most popular
amateur bands at a pri ce equivalent to economy single-band unitsI No need to compromise on
only one band - no need to spend a $300 to $800 premium fo r coverage of the two steadily de
teriorating high frequency bandsI The handsome, rugged, NCX·3 complements both.your car and
the ham shack, and provides you with a solid 200 watts of SSB punch - plus - every feature
National could think of for easy, relaxed ham band operatio n - vox or push to talk, CW break-in,
SSB/ CW AGe. S-meter - even a separate AM detectorI The specifications below really tell the
story ... study them careful ly and see your National dealer as soon as possible . We're devoting
additional product ion facilities to the NCX·3 to assure maximum delivery rate, and will start
delivery December 30 - don't postpone your enjoyment of the new NCX·3 - get your advance
order in nowl
NCX·3 SPECIFICATIONS
Fre.qu~ncy Range : 3.5,7.0. 14.0 Me. amateu r bands .Ty p~s 01
EmISSIon; SSB (lsa 80 and 40 !!leter}, USB 20 meters), AM
(SSB with carrier Inserted). CW. It. F. Power Input: 200 watts
SS B PEP. 180 watts CW, 100 watts AM . R. F. Power Output;
120 watts SSB PEP, 108 watts CWo30 watts AM .Output tmped 

ance Matching Ranle; 40.60 ohms . SSB Ceneration: 5200 Kc
crystal fi lter; bandwidth 2.5 Kc at 6 db . Freq.uency Stablhty:
400 cyles lonl·term after warm ·1Ul •Suppression : carrier-SO
db; unwanted sideba nd - 40 db .Operatinl Facilities; all modes
-full ACe and S·Meler on receive ; SSB-VOX or PH "ansmit .
produtldfltectoron receive ; AM -VOX or PH transmit.separate
diode detector on recave: CW -: zrld block break ·in transmit
produtl detec to r on receive .Audlol nput: Hilh impedance, low
level . Controls; Front panel - Mai n h nini . Band Selecto r,
Audio Cain, R. F. G. in, Microphone Gai n, Mode (off, SSB. AM ,
CW, tune). Canier Balance, Driver Tune, PA Tune, PA load ;
Rear panel - Vox Sensitivity, Anti-Vox. Vox Delay, Bias Adjust,
Vox Input, PH Input, Key, Phones, Ext. relay .Meteri na : PA

National Radio Company, Inc., Melrose 76 , Mass. Dept. 0000
A Wholly Owned Subsidiary of Nationa l Compa ny. Inc.

World Wide Export Sales : Ad Auriema Inc.,85 Broad St, N.V.C. Canad. ; Tri ·Tel ssecc., 81 Sheppard Ave. w.. Wltlowdale,Onurlo
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