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AUDIO TRANSFORMERS & INDUCTORS
FOR TRANSISTOR & TUBE APPLICA TIONS

PLUG-IN
OUNCER

up" Series

Dta . . 1 ~('
Ht. 1'~~'('

Skt . . 5t . Oct.
Wt. 2 oz.

over ou nce r unit

shown f itti ng

Hiperma lloy Sh ield
D·DR

Ouncer chassis
mount bracket

STANDARD
OUNCER

D" , nla. . ,.. Va
Ht. 1Y.,"
T . v "erm proJ ~2

Mtg , 1K,"
Scr. . " 2·56
Wt 1 oz.

IDEAL FOR HAM , PORTABLE BROADCAST,
HIGH FIDELITY , CONCEALED SERVICE,
HEARING AID AND SIMILAR APPLICATIONS

IMMEDIATE DELIVERY
From Stock

For over thirty years UTe engineering and produc
t ion ta lent has lead the industry in the development
of high quality transformers, inductors, electric wave
filters, magamps and high Q coi ls.

The UTe OUNCER series pioneered a breakthrough
in the reduct ion of size and weight. "a" series units
are fully impregnated and sealed in drawn aluminum
cases. Highest qual ity characteristi cs are inherent in
the conservati ve design, Frequency response from 30
to 20.000 cycles within ± 1 db. A hiperma lloy shield
providing 25 db is available.

Plug-In "P" series OUNCERS are identical to the
"0" ser ies but are sealed in bakel ite housings of sub
mersion proof design, with plug-in base to fit standard
octal socke t.

OUNCER Prj Imp Sec Imp Level
TYPES Range, Ohms~ange, Ohms Range, mw

INPUT & MIXING From 7.5 From 50 From 6.3
TRANSFORMERS to 50,000 o\!, megohm to 30

INTERSTAGE From 25 From 10 From 6.3
TRANSFORMERS to 100,000 to1megohm to 1 wall

OUTPUT From 4 From 3.2 From 6.3
TRANSFORMERS to 30,000 to 600 to 1 wall

INDUCTORS From.25 hy 10 300 hys

Write for latest catalog of over 1.200 STOCK ITEMS with UTC high reliability

UNITED TRANSFORMER CORP.
150 VARICK STREET, NEW YORK 13, N. Y.
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never say die
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The FCC has, at my request, extended the
deadline for your comments on Docket 1564,
the one that proposes to extinctify the Condi
tional Class license. Here is a copy of my pe
tition to the F CC in answer to 15640. Since
the ARRL seems q uite determined to have a
maximum of government control of amateur
radio I expect that my voice will be lost in the
whistle of wind from Newington .

I see this innocuous petition as a major step
toward socialism in our hobby, a step that will
be difficul t if not impossible to ever retrace.
Readers, you either speak up now or take
what happens to you quietly.

F ederal Communications Comm ission
W ashington , D. C.
Re D ock et 15640

I believe tha t t he docket, as proposed, would b e
det rimeuta l to a mat eu r radio a nd have t he follow 
ing effects:
1. The addit ional wo rk load which must of neces
sity be born by the FCC examiners would make
it n eccssar y t o increase the staff and thereby place
an ext ra ex pense upon the public.
2. T he increa sed diffi culty of t aking th e exam at
a distan t examin ing point must necessar ily reduce
the n umber of people ab le t o t ake the license exam .
As a basic po licy shouldn 't the exam it self be t he
factor in decid ing whet her people a re ab le to be
come licen sed a mateurs, not t he d iffi culties set u p
by t he government for the tak in g of the license
exam ?
T here has been considerable criticism lately over
t he administrat ion of t he Cond it ional Class license ,
comple te with A RRL requests for its elimination .
If t he re is fau lt with the pr esen t system why not
try t o eliminat e t he fault? T he reasons for the es
tab lishmen t o f the Condit ional Class license are as
valid today as they were when it was establi shed.
It is st ill a g reat hardship to tr avel long d istances
a nd lose time fro m work in order t o meet an F CC
examiner.
I propose t ha t D ocket 15640 be r eject ed and that
the presen t Conditional Class license continue to
be adminis tered as at present , with the a mend
men t that the administration of t he license exa m
he by any licensed amateur in the presence of a t
least two other licensed a mateurs, no t wo from
the same immediate fam ily. Any possible problem s
th at migh t arise due t o fri endship or fa vorit ism
should be r educed to insig n ifi cance with th ree wit
nesses. Considering t he present amateu r popula
tion there is no a rea of the coun t ry wh ere it
should be any hard ship to assemble at lea st three
licensed a ma teurs.
P lea se act favorably on this petition.

W ayn e Green W 2NSD /I
P et erborough, N . H .

2

My prayer is that you will write to the FCC,
complete with the lousy 15 copies, and sup
port my proposal to continue the Conditional
Class license. The reasons for the license are
all st ill valid. If you got an appointment for a
license exam 150 miles away at 9 A~l on a
weekday what would you do? Would you have
a license today? Isn't it tough enough to learn
the code and theory without putting a com
pletely unnecessary 300 mile hurdle in the
wav as well? This would virtually eliminate. -
fellows with fixed office hours such as doctors
and dentists fro m taking the exam. Etc.

Send me a copy of your comments too . . .
please?

Just because we are licensed by the govern
ment doesn't mean that we have to be com
pletely controlled by it. I'm working to make
amateur radio as self-governing as possible

. . but I'm a loser if you don 't back me up.

Dannal s? Ugh'
I understand that the election for D irector

in the Hudson Division ended in a tie after
one of the heaviest votes ever turned in. \Volfe,
W2AGW, is trying to upset the old guard,
Dannals W2TUK. I've talked to Wolfe a few
times down through the years and have found
him to be an intelli gent and sincere ham. I've
known D nnn als quite closely for the last few
years and frankly I can't think of anything
much more disusterous that could happen to
our hobby than to have this guy successfully
bludgeon his way to the fame and power that
he seems to crave.

The permitting of Dannals to run for Di
rector of the Leagu e is another black mark on
ARRL Headquarters. They certainly know this
man for what he is for he has done their dirtv

•
work for them on many occasions. What have
we here, another Teamster's Union?

If you are in the Hudson Division, know
anyone in the Hudson Division , or even QSO
anyone in the IIudson Division please ask them
to vote for \ Volfe .. . and while you're talking
to them find out if they know anyone with a
good word to say for Dannals .. . I'd like to
hear one. Those that I've heard so far can't
he printed . On the fi rst ballot half of the votes
were against Dannals, if the secret ly counted
votes were counted right . Please do what you
can to get more ARRL members to vote on the
second ballot . .. and to en lighten the half
that almost got Dannals elected.

Tours
Several letters have come in recently asking

about any future tours. Perhaps it is tim e I
leveled with you on this.

In 1958 the Porsche Club of America de-
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HIGH FREQUENCY (20 me - 160 me)
Five transi stor oscillators cove ring 20 me - 160 me. Standard 77"F ca libra tion to lerance
-+- .0025°/0. The fr equ ency to le ra nce is -+- .0035%. Oscilla to r ou tpu t is .2 volts (min) across
51 ohms. Power requirement: 9 vdc @ 10 rna. max.

OSC ILLATOR OSCILLATOR CRYSTAL TEMPERAT URE TOL OSCIWTOIl CRYSTAL CRYSUl
TYPE RAN'£ TYPE --fI "f tl 15"F CU SS CRYSUL) FREQUENCY PR tC E

~[01·24 me CY· I ± .0035% $ .10 20-60 me $ 6.90
0146 40.60 me CY·7T := .0035% 9.10 60-100 me 12.00
01-61 60-100 me CY·7T ± .0035% 15.00
01·140 100-140 me CY·7T .... .0035% 15.00 101·140 me 15.00
01·160 IlD- l60 me CY·7T -+- .0035% 15.00 141-160 me 18.00

Order d irect f rom
International

Crystal Mfg. Co.

LOW FREQUENCY (70 ke - 20,000 ke)
Four transistor osci lla tors covering 70 kc - 20,000 kc. Trimmer capacitor for zeroing crys ta l.
When oscill a tor is ordered with crysta l the sta ndard will be -+- .0025°/0. Oscilla tor output
is 1 vol t [m in) ac ross 470 ohms. Power requirem ent : 9 vdc @ 10 rna . max.

OSCi l lATOR OSCI LLA TOR CRYSTA L TEM PERAT URE TOl. OSC IL LA TO R CRYSTAL CRYS TA L(l ESS CR YSTAl)
TYPE RA NGE TY PE --40' F TO -r 1S0"F PRICE FREQUENC Y PRI CE

01·1 7~200 ke CY·l3T ± .015% $7.00 70·99 ke $22.50
100·200 ke 15.00

01·2 20~5,OOO ke CHI 20G-600kc -t- .01% 7.00 200499 ke 12.50
600-5,11I10ke + .0035% 7.00 50~849 ke 22.50

01·3 2,000·12,000 ke CY-61 -+ .0035% 7.00 85~999 ke 15.00
1, 11I1~I ,499 ke 9.80
1 , 50~2 , 9 99 ke 6.90

014 10,11110·20,000 ke CH I -t- .0035% 7.00 3,OO~10,999 ke 4.90
11,1100-20,000 ke 6.90

AOC OSCILLATOR CASES
Small portabl e cases fo r use wi th the OT series of
plug-in oscilla to rs . Prices do not in clude oscillators.
(When oscillator and crystal are ordered wi th FOT· lO case a 77" F
tolerance of ::!: .001% may be obtained at $2.00 ext ra per oscillator /
crystal unit. When oscillator /crysta l units are ordered with FOT·20 case,
a single uni t can be supplied wi th t em perature cali bration over a range
of 40" F to 120" F. Correction to ::!: .0005% . Add $25.00 to t he price of
FOT-20 and osci llato r/crysta l unit.)

FOT·20 For high accuracy cali bration
requirements. Includes battery
and ou t put j ack, outpu t meter
circuit and battery c heck, as
well as t herm istor temperatu re
measuring ci rcuit. $81.50

FOT·10 Basic case wi t h battery and
outpu t jac k for general wider

FOT-lO tolerance appl ications. $14.50

OKLAHOMA CITY, OKLA.18 NORTH LEE



ROHN has these 6 IMPORTANT POINTS:

cided to I"I m a group Hight to Europe. I
wanted to go, but couldn 't get away for the
trip , They easily fi lled a complete plane and
had a lot of members on the waiting list for
cancella tion s.

In 1959 they chartered two planes and I
went along. I had a fabulous time . In 1960 I
was busy starting 73 had to wave at the
Porsche-Pushers on their th ird annual Hight.
In 1961 I still couldn't get away, By 1962 I
decided that Virginia and I would go whether
we could get away or not.

\Ve had such a marvelous time visiting hams
all through E urope that we decided that th is
was too good not to be shared, We started lay
ing p lans for a ham flight. I d idn 't expect any
great problem in fi lling a plane since the
Porsche Club had to turn members away and
they had a total membership of less than 4000.
With 250,000 hams to draw on it should be
simple to fill one plane.

Most three week tours of Europe seemed to
cost around $900, Th is obviously was high for
the average amateur so I set about figuring
how low the cost could be chopped. 1 added
the group plane fare, the cost of good second
class hotels which were clean but not opulent
and bus expenses, It came to about $550, or
some $80 less than the regular tourist class
air fare for the same trip . This seemed to me
like quite a bargain.

Virginia and [ spent a lot of time working
out the itinerary. \ Ve wanted to get the most
travel out of the three weeks . . . to see as
much as possible, yet not skim too fast. \ Ve
decided on start ing the tour with London,
since this is one of the top to ur ist p oints of
interest in Europe. Everyone should have a
chance to personally visit \Vestminster Abbey
in this life .. . actually stand in Piccadilly,
and shop in the famous London stores.

Obviously Paris had to be the next stop.
Then Geneva, Rome and Berlin!

The response was disappointingly light to
my announcements of the trip and it was soon
obvious to me that we were not going to
charter a whole jet. I guess my salesmanship
wasn't up to the occasion. Just 73 of us went
on the trip. I suppose that 1 should be happy
with that since, as far as I know, every other
attempt to organize a ham tour has failed com
pletely.

The original idea of the tour was to take
everyone to the five cities and then let them
be on their own until time to leave. \ Vell, this
may have been my idea, but we arrived in
London and 1 suddenly found 72 other people
sitting there waiting for me to tell them what

Turn to p . 64

Peorie>, lIlinoi5

Why settle
for less
than the best.

for
CRANK-UP
TOWERS

Heovy Duty Se lf Supporting
and Guyed in Heights of
37 - 54 feet (S5)
71 - 88 feet (g uyed )

P. O. BOll: 2000

Ease of Operation- roller guides between sections assure
easy, safe, friction-free ra ising and lowerin g. Strength 
welded t u bu la r steel sections overla p 3 feet at ma xi
mum height for extra st urdiness a nd strength . Unique
ROH N raising procedure retses all sedions together- uni.
formly with an equal section overlap at all heights!
Versatili ty-designed to support the largest a n tennae
with com plete safety and assurance at an y height desired!
Si mple I"dollation- inst all it yourself-use ei ther flat
base or special til ting base (illust rated above) depend
ing on your needs. Rate d and Te5ted - en t ire line engi
neered so you can get exactly the right size and properly
rated tower for your antenna. The ROH N line of towers
is com plete . l inc Galva nized- hot dipped galvanizing a
standard-not an extra-with all HOH N towers! Prices
start at less than $100.

5tondord Dul y Gu yed in
Heig hts of 37 - S4 - 88 - 105
and 122 feet

ROHN
sets theI' standard

,
K1ASK

TWO CATEGORIES TO CHOOSE FROM

" World's Largest E XCLUSI VE Manufacturer
of Towers; designers, engineers. and installers

of complete commun ication tower systems. t>

:
SEND FOR ROHN TOWER HANDBOOK :

•_$1. 25 Val ue •
- ONLY $100 postpaid ( special to readers ~

of th is magazin e) . Nearest ~
source of supply se nt on reques t . R epre- =
ecnta rives world-wide to serve you. Write:
today to, ! _

ROHN Manufacturing Co.
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NOW! Your Choice of Models
FROM THE LEA DER IN THE FIELD

O F TRANSISTO R POWER CONVERTERS

The CENTURY - 350 "NEW

Recent ly added to th e CENTURY line , the 500 delivers the ex tra power tha t is
needed for hig h power mo b ile opera tio n. A pace setter for futu re mobile co m
mun ications w ith its eve r-increa sing power ratings , the 500 is a q ualit y power
house in a comp act p ackag e.

Inp ut : 12·1 5 V. DC
Ou tput at 13 V. DC In.

800 at 450 MA
275 o r 325 at 200 MA

0- 125 V Bias
O nly $114.50

Input : 12-15 V. DC
Ou tp ut a t 13 V. DC In .

1150 V at 450 MA
250/285 /325 at 200 MA

0-125 V Bias

Input: 12-15 V. DC
O u tpu t a t 13 V. DC In .

850 a t 500 MA
750 at 600 MA
650 a t 700 MA

250/285 / 325 a t 200 MA
0- 125 V Bias

$ 145.

CENTURY - 500

CENTURY - 400The

The

The fi rst o f t he CENTURY converters to be
introd uced, the 400 was designed to power
air trans ce ivers , with featu res t h 't t ma rked
it as a m eter breek tbrcoqh in the mobi le
supply f ie ld. Tod a y it is p roving its clai-n
ac ross the cou ntry as " the best supply
money ca n b uy ."

We are proud 10 in trod uce th e CEN TURY 350
Conv erter to the emeteur radio fra te rnity. Th is
latest add it ion 10 the Linear Sysems' line o f
quality converters provides Ih~ mobile operator
wi th an economical supply that fea tures re li
able performance and delivers maximum power
a t conservative rating s. Based on the desig n of
the CENTURY, wi th its cool, quiet , e fficiency .
the 350 ca rries the same p roven qua lity guaran
tee that ha s d ist ing uished the prod ucts manuf ac
tured b y Linea r Sys tems .

$ 165.

Note the Features of the Patented * CENTURY Design:

.. Finned extruded case fo r maxim um heat d is-s ip e tio n.
.. Blac'c annodize fo r ra p id cond uct ion of inter na l

heat to the fin so rfeces.
.. Pa te n ted circui t ry requiring no high dissip a tion

s tarting resisto rs.
.. Hig h degree of reg ulatio n for top sse opera tion,

p roducing clean signals .
.. Reg ula tio n better than 10 % no lo ad to full load .

.. Lo w r ipp le d ue 10 w ave shape in circui t , producing
no damag ing spikes.

.. Less critical o f over-voltag e o n inpu t.

.. Automatic circuit breaker p rotecte d .

.. Reverse p ola rity proof.

.. Co ol-Quiet -Efficient.

A POWER SUPPLY FOR EVERY APPLICATION

LINEAR SYSTEMS
·PA T. APPLO . F OR 60 5 U N I V ERS I T Y A VEN UE

INC.

L O S GATOS , C A LI FO R N I A
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120 Watts Mobile
on Two Meters

This article, due to its exceptional
thoroughness is being published in
two parts. This month the construc
tion is covered, next month the tun
ing up process is described in detail.

Jim Kyle K5J KX
J im Speck, W5PPE
5421 N. Mili tary
Oklahoma City, Okla .

Looking for a quick, simple way to put a
hundred and twenty watts on 144 me in your
mobile at almost no expense?

If you are, then turn the page OM because
that's not what this rig is. Instead, it's a top
performance rig designed for the best possible
signal and the greatest operating convenience,
at the lowest cost possible. While it could
hardly be classed as a "beginner's project,"
it's not so difficult that it can't b e readily
duplicated.

Now, if you're stilI with us, let's look at
how closely th is little bomb has filled its design
requirements. Starting at the pocketbook (of
major interest to most of us ) we frankly can't
say just what it did cost, since both authors
have well stocked junkboxes and access to all
kinds of exotic hardware and shop equipment.
However, if most parts were purchased new,
cost probably wouldn't be over about $125.

For this, we got a stable, clear 144 me
signal of some 80 watts at the output jack,
which keys as cleanly as a I60-meter rig and
has no detectable spurious output. We also
have a modulator featuring full clipping and
filtering, with up to 2.5 db of clipping available
and plenty of punch for 100-percent modula
tion. The entire package, less power supply,
is enclosed in a box measuring 8 x 10 in ches
and 12 inches deep, complete with 12-position

6

crystal switch for rapid QSY without fumbling.
All stages have plenty of power reserve;

the driver is rated for more than 10 watts
output all by itself. The modulator provides
60 watts sine-wave audio output with no
trace of grid current being drawn.

Though design ed as a mobile unit, and
built around a Swan-transceiver power supply
already installed in the car, the rig also works
nicely as a home station unit . It has pulled
out 10 states in just 3 months of operation
from \V5PPE, in conjunction with a 32-ele
ment array some 75 feet up. It competes easrly
with higher-powered equipmentl

Before we get into the details of dupl icating
the rig , let's take a brief look at how it works.
The driver (from oscillator up to but not
including the second 6360 ) is essentially the
AHHL beginner's 2-meter rig, with a tube
substitution and some minor changes for
added operating convenience. The first 6360
cathode was li fted from ground and tied
through a 33-ohm resistor to the key jack. The
screen circuit of the second 6360 was modified
by adding a pot for d rive-level control, and a
2-tum link added to its plate tank. In addition,
this stage required neutralizing (not shown
on the schematic ) .

The final is a 5894, with fixed-tuned grid
circu it. This is made possible by the generous
margin of drive available; the grid coil reso
nates with the tube input capacity at about
130 me. Fixed bias of -90 volts (which was
available in the Swan supply ) was used, per
mitting exciter keying for emergency C\V use.

The plate circuit is a balanced parallel line
made of 3/ I6-inch p ipe, with a hornebrew
plate bypass capacitor at the cold end . Output
is taken off through a tuned link, visible in the
photos; the antenna relay is built into the trans
mitter.

The modulator begins with a 12AX7 pre
amplifier for crystal or dynamic mike, though

73 MAGAZINf
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crystal is preferable. Output of the 12AX7 goes can install all sockets, The /)07 sockets sub
hrough a 12AU7 cathode follower to the mount on metal spacers one inch below chassis
.lipper, after which it is filtered before being level, to allow the height of the rig to be
ipplied to a 12A U7 "cathode" phase splitter. reduced to 8 inches; they could be an inch
I'he phase-split outputs are amplified by another and a half but we had no spacers that length ,
L2AU7 before reaching the 807 grids. H i-f The 5894 socket is a Johnson unit, mounted
'ans will recognize the influence of the popular flush from the top of the chassis.
.villiamson amplifier here . With all sockets in place and p roperly

Fixed bias is also applied to the 80Ts, with oriented , filament lines can be wired. W e
1 standby relay to bias them all the way off. hooked everything up for 12-volt operation
The entire power supply to the speech am- since mobile use was the prime purpose. It
ollfier and 807 screens is regulated at 300 volts wouldn't be too difficult to wire the rig for
oy a pair of OA2·s. either 6 or 12-volt filament use by judicious

Metering is provided in the final grid and series-paralleling of the few tubes with 6-volt
,late, the modulator plate, and in the output filaments.
hrough a built-in rf voltmeter. Next, relay K2 ( the open frame unit behind

That's enough description for the moment; the meter) should be installed and the 300-volt
ve'll get back to theory after everything is put power wiring connected. Decoupling capacitors
.ogether. Here's how we built it. Feel free to can go in at this point also.
•dd your own ideas, but watch out for trouble With all power wiring in place, the rf sec
f you make major changes in parts layout. A tion can be wired starting at the oscillator and
ig this compact, at this frequency. with speech working toward the final.
and rf circuits on the same chass is, is an open The sharp-eyed among you wiII see from
nvitation to rf feedback. We had a few battles the photos that we originally built the rig
vith it along the way, and no problems exist with a single crystal socket and added the
vith the rig as pictured . switch and crystal bank later; you can do it

The starting point is a commercial 10 x 12 either way but if you're putting in the crystal
;: 3 chassis . Layout the parts as shown on the bank you can save the cost of one socket by
oottom and top view photos and mark all coming up to the switch arm with bare w ire
roles. Exact locations of capacitors and trans- through a ~2-inch hole in the chassis. The
'ormer-rnounting holes will depend, of course, toggle switch visible near the oscillator tube
ipon the models of components you are using. in the top-view photo is the vfo-xtal switch

With all the holes marked and drilled, you shown on the schematic.
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All If circuits are double-tuned to hold
harmonics down. Tbe oscillator-p late and
doubler-grid tanks are conpled by l-turn
links, while the other circuits (up to the
final grid) are inductively coupled. The photos
show the layout clearly; coupling is adjusted
by bending the coils more closely together or
moving them farther apart. The minimum
coupling consistent with good drive to the
next stage is recommended for best harmonic
reduction.

No special pains are necessary in the rf
section th rough the driver, except for the
usual VHF precautions of short lead lengths
and point-to-point w iring. Bypass capacitors
are used generously, bu t note that they arc
not used on the screens of the 6360's. This is
not an error; they should be left off here.

The 5894 grid circuit consists of B~ turns
of No. 12 bus-bar wire about B~ inch in
diameter, from pin 1 to pin 5 of the 5894
socket. One end of a length of ordinary plastic
covered hookup w ire is grounded to the rotor
of C6 (driver plate capacitor) and the wire is
th en wound around L9 to form a 2-turn link.
It comes straight over to the 5894 socket, is
wound into a I -tum link inside the grid coil,
and grounds to the 5894 socket on the far
side. The close-up photo shows the det ails.
Though this sounds (and looks) erode, it elim
inates one tuning adjustment and provid es
plenty of power transfer.

The 5894 tank circuit is almost completely
homebrew. The lines are built of 3/16-inch
pipe, spaced % inch apart and silver-soldered
to a 27' inch square of perforated brass stock.
They are bent 90 degrees at a point 2% inches
from the plate, and extend a total of 7% inches
from the plate. At the ends of the lines, %-inch
flexible shim-stock straps connect them to
Fahnestock clips, which make contact to the
5894 plate pins.

At the junction of the shim-stock straps and
the lines, additional straps of shim stock are
connected and run to the Bud dual-15-mmfd
double-spaced plate tuning capacitor. This
capacitor is mounted on 0.040-inch plastic,
and is completely isolated from ground. The
shaft connects to an insulated coupling which
runs through the front panel to the tuning
knob. Perfect bal ance of the lines is important;
do all you can to achieve and maintain it.

The 27~ inch brass sheet at the other end of
the lines forms the hot plate of bypass capacitor
C7. The dielectric of this capacitor is 0.016
inch sheet phenolic, and it should extend at
least 34 inch beyond the brass sheet all around
the edges to prevent possible de arc-over. The
brass-sheet and phenolic sandwich is clamped
tight to the chass is with nylon hardware.

73 M AGAZ I NE
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the two resistors and the capacitor in the grid
circuit of the input 12AX7.

T he choke in the filter circuit is a Merit
type C-2985, and no substitutions are recom
mended here. W ith 270-mmfd capacitors at
each end, this fil ter has a cutoff frequency of
about 2500 cps , and substantially eliminates
all clipping splalter above 5 kc or so.

The only unusual portion of the modulator
is the stand by relay, K3, in the 807 grid
circu its. This relay applies 90 volts negative
bias directly to the grids in standby, to cut
off the 807's and prevent any current drain.
It pulls in on "transmit," and is effectively
out of the circuit.

The modulation transformer we used is a
Collins Radio Co. item taken from a Collins
61851 commercial rig, and bearing the part
number 677-0537-00. It has separate sec
ondaries for screen and plate of the fin al
amplifier tube, and is the smallest 90-walt
mod transformer we have seen. Its impedance
ratings are 5500 ohms plate-to-plate in the
primary, 2000 obms in the plate secondary,
and 200 ohms for the screen winding. How
ever, it is working at considerably higher
impedance levels in this circuit.

Our transformer bad a high-voltage to case
sbort, which was "cured" by insulating the
case from ground and then taking special
care not to touch the cri tter (the shielding
cage helps in this respect ). You might be
able to obtain a similar transformer from the
surplus stores operated by Collins for their
employees. If not, use a 8-henry, 50-ma choke
between the 589-1 screen and its regulator
tubes, and a "universal" 60-watt transformer
for modulation.

Visible in the photos but not shown in the
schematics is the AM-CW relay which shorts
out the plate winding of the modulation trans
former for CW operation . This is a dpdt relay
with the normally-open contacts wired to
the mod-transformer plate-secondary ter-
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De connection to the 589-1 plate is made
through an rf choke visible in the bottom-view
photo directly behind the meter switch. The
lead from this choke runs through a }~-inch

clearance hole in the chassis, through a 1/16
inch hole in the phenolic sheet, to the brass
plate, where it is soldered. T he other lead goes
to the meter swi tch/shunt assembly.

Rf output from the 589-1 tank comes from a
link made of No. 12 wire which is insulated
with TeRon tuning. The link is 2ll inches above
the chassis, and 2}~ inches long. One end con
nects directly to the bottom terminal of relay
K1 ( inside the metal shielding box, bottom
view of chassis) and runs straight through the
chassis in a gum grommet until it is 2~ inches
above chassis, where it bends to be parallel
to the plate line. The other end projects down
1 inch, to the stator terminal of the Hammar
lund HF-15x capacitor which tunes the link.
The link is entirely self-supporting.

With the rf assembly completed, the front,
back, and shielding plates may be bent from
sheet aluminum and drilled for the appropriate
controls. The shield ing plate should be as far
from the 589-1 lines as the lines are from the
front plate, to preserve b alance.

With the rf deck complete, the meter switch
can be assembled following the schematic and
photos and, together with the meter, put into
place. Then the rf section can be checked out
through the final grid circuit.

If all is well, proceed to the audio depart
ment. Though the photos make it look com
plex, the wiring is actually sim ple. The ap
parent complexity is caused by our striving
for shortest possible leads to prevent any rf
feedback, with resulting stack-up of parts
atop each other.

To wire the audio, sta rt at pin 6 of the input
12AX7 and wire th rough as the signal prog
resses. Leave off connections to back-panel
controls RI and R2 until wiring is complete .
Then add connections to the controls, and
..... ,." " .", .-



Clubs!
Please make sure that 73 is on the mailing

list for your bu lletin, or, if you don 't have a
hull etin, that we have an address for your
club . \ Ve send out information bulletins every
now and then to clubs . . . information that you
cannot get elsewhere. Plus other benefi ts which
we can't mention here.

Feed-thru capacitors, and .68-mierohenry rf
chokcs between the feed-thrus and the coil
itself. The feed-thrus are visible at the front
of the box.

Rf voltmeter components are inside the
box also, and the de output to the meter
switch also passes through a Ieed-thru
capaci tor. A silicon power diode is best for
the rf voltmeter, since 80 watts on 50 ohms
comes out to be a little over 60 volts, and
the I N34 series is rated for only 50 piv.

Also in the interests of diode protection,
the meter switch w iring should be changed
a bit from th at shown in Fig. 2. The change
consists of interchanging the Ig and Mod
positions of the switch, so that high-voltage
contacts aren't located immediately adjacent
to the rf voltmeter contacts. We built it the
way it's shown and arc-over between con
tacts has killed two diodes for us so farl

With electrical hookup complete, only one
step remains before tune-up and testing.
That's to install the shielding cage. It's made
from Reynolds do-it-yourself stock, bent to
shape and secured to the lips of the plates
with No. 4 sheet-metal screws. A bottom
plate, not shown, completes th e shielding.

Tune-up and adjustment procedures for
this rig divide into two parts, rf and audio.
Experienced VHFers won't need much di
rection for either, but if you do find that you
need help we'll have the second part of this
article next month, giving you step hy step
tuneup instructions.
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Top view of chass is shows genera l ports
layout. 5894 occ upies comportment at left .
In line from 5894 to crystal switch ore
6360'5 and 6 EB8. Two VR tubes ore
below crystal -switch shoft, other two are
di rectly be low them. Modulator starts with
12AX7 ot lower right, with 12ALS directly
above and a 12AU7 above that . Second
12A U7 is directly to left of fi rst one, while
807 '5 a re directly below mod transformer.

minals, and the anns connected together.
One end nf th e cnil goes to + 12 volts ,
while the other end runs to the fone-cw
sw itch on the back panel. This switch is a
spdt with its arm grounded; in the cw
position it grounds the mod-xfmr relay, and
in the fone position it grounds th e key-jack
lead.

Because this relay carries modulated B+ ,
which can reach 1600 v on positive peaks
of modulation, it is also insulated from th e
chassis, and th e shield of the tube nearest
it is wrapped with fiberglas insulating tape
as an added precaution.

With rf and audio wiring complete, all that
remains to finish the job electrically is to in
stall the rest of the control circu itry, the rf
output meter components, and the hack-panel
cabling.

The major item in the control circuitry not
alreadv hooked in is the antenna relav, Kl.
This i~ an ordinary dpdt relay with a i2.vd c
coil, but is enclosed in a small chassis box
as shown in the bottom-view photo. \ Ve took
the lid off the box for the photo so you can
see wh at's inside.

The output link runs through a hole in the
box directly to its relay terminal. Antenna
and receiver connections through the box are
made with coax fittings ; we used B:'>IC be
cause we had them on hand but any other
small coax fitting would do as well. The
shields must be grounded at this point to
prevent leakage. so don't just run coax
through holes in the box.

The relay coil wiring is decoupled with



Coil 370-20 . $13.45
Coil 370-15 $12 .75
Coil 370-11 $11 .95
Coil 370·10 $11.95

Mast 370-1 . _ $12.95
Radiator Tip 370-2 $ 9.95
Coil 370·75 $15.95
Coil 37(1..40 $14.95

CODAX™
Automatic Keyer

CODAX - new rhythm·smooth automatic keyer by Waters - never any
thing like it! Feather·touch double paddle adjusts for preferred gap and
tension on each oaddle with spacing and timing from 5 to 50 WPM
fully automatic. Selfpowered. COOAX simply plugs into mike jack to
work USB, LSB or AM. Circuitry is solid state digital with hermetically
sealed "Reed" relay. Own signal can be monitored as well as station be
ing worked. CODAX brings new adventure to CWo At your distributor now.

Model 361 •... $92.50

NEW!

Here's NEW
AUTO-MATCH!

4db Stronger Mobile Antenna
The new Waters AUTO·MATCH - engineered to endure! Operates with only
a coil change on every ham band with maximum radiation efficiency lm
proving signal strength up to 4 db's! Top·Center loading coils are inter
changeable and are molded in low·loss waterproof Epoxy .. . Tapered
radiator tip is stainless and adjusts to all frequencies . .. High Q stable
inductance handles 500 watts of RF and at resonance presents an "Auto·

Match" of 50 ohms . • . The lower mast is aircraft aluminum tubing
. . . upper mast of solid tapered-drawn aluminum rod. Built·in foldover
drops AUTO·MATCH to car-top level. And AUTO·MATCH fits any stand
ard base or bumper mount. Built to last for car after car and rig after
rig, you'll enjoy years of efficient mobile operation with AUTO·
MATCH. At your distributor now.

PRICES
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IIow to build a transistor

AM transmitter that works.

Leonard Geisler

AM, the Amateur and Transistors

Now that transistors are plentiful and the
low and medium power high frequency types
arc priced within reason, there is no excuse
whatever for the amateur to continue working
with cut and dried vacuum tube circuitry.
We shall endeavor to clear away the fog 01
misinformation and misconception by a small
a mount through presenting some of our prov
en circuits here.

There have been several half-truths circu
lated in the literature about amplitude modu
lating transistor transmitters. It has been
stated that it is a ) difficult to 100% modulate a
transistor final , b ) d river stages must be mod
ulated , along with the final, to obtain good
overall depth of modulation, c ) linear modu
lation of transistors is very difficul t. so a )
and b ) are true. We shall try to dispel this
gloom.

Shown in Fig. l a through c arc representa
tive diagrams illustrating how amplitude mod
ulation is applied to a transistor transmitter
power amplifier or final. Any of the circuits
will work properly, provided alignment of the
final tank is done with extreme care.

When the tank is tuned lor maximum CW
output, it is virtually impossible to linearly
modulate the transistor; a ) in the foregoing
paragraph is therefore true.

If we apply rf drive to the final and tune
its tank while a steady tone is applied to the
modulator transformer, it is possible to peak
the amplifier output so that we can obtain a
very large amount of rectified-or demodu
bted-audio across the load resistor. An oscil
loscope properly connected to the modulated
transistor amplifier will show a clean trapezo.d
pattern, indicatin g 100% modulation at some
given af input level. However, if we measure
the unmodulated carrier output of such a
transmitter tuned in this fashion, we will find
it far less than it is when we tune for maxi
mum CW output. This then proves that a )
above, is untrue. The true statement should
read, "It is impossible, under the usual con
ditions associa ted with C'V tuning of a tran
sistor amplifier, to obtain linear or 100% mod
ulation." With this interpretation, we can safe
ly assume the rest of the statement is subject
to further clarification, and research.
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Detroit. Michigan: " Does an excel 
lent job of swin ging a 20-40 combi·
nat ion and sta cked Finco 6 ·2
beam."
San Diego, Californ ia: " I am well
pleased with the rotor to date, holds
and turns stacked 40M and up
beams in 50 mph winds with no
difficulty."
l os Angeles , Ca lifo rnia: " 1 h ave
personal ly installed 3 other HAM-M
Rotors in the past 3 years (all of
them OK) so I feel that I 'm buying
the best. "
Houston, Texas: " Wonderful! Was
us ing the AR·22 (the COE TV auto
matic) and it d id a f ine job for 4
years, but put up a larger beam and
needed more power."
Anchorage, Alaska: " Due to below
zero weather, it took quite a while

to get up but the last couple of
weeks it has proved perfect. Wish I
had one years ago."
Alamo. California: " Works very well
and purchased on recommendation
of my friend who has been using
one for 4 years and likes it quit e
well. "
Swarthmore, Pa.: "Am very pleased
wi th the results, More t han meets
my expectations."

Pluckemin, New Jersey: " The HAM·
M rotates and two TR·I5's tilt t he
6·foot parabola for 432 and 1296
me."
Chicago, Illinois: " It really does the
job."
New York. N. Y.: " Th is is a perfect
rotor. Can 't see where you can im
prove it."

(a sampling of mash notes received by our HAM-M)
At $1 19.50 amateur net. the HAM ·M is the greatest rotor va lue
around! For tech nica l information. contac t Bi ll Ashby K2TKN.
Your local CDE Rad ia rt Distributor has the HAM·M in stock.

CORNELL·
DUBILIER

CORNEl L· DUBILIER ElECTRONI CS , DIV. OF FEDERAL PACIFIC ElECTRIC co., 118 E. JONES ST. FUQUAY SPRI NGS, N. C.

e DE makes a complete line of the wor ld 's f inest rotors: Ham, hea vy-duty automat ic . heavy-duty manu al.
stan dard-d uty automatic, standard-duty manual ,. .and the ind us t ry'S only wi re less rem ote cont ro l rotor system!
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Fig. 2 . Comb ined emitter-collector ci rcu it.
Modu lates l inearly .
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combined emitter-collector modulated trans
mitter will show, in actual tests, that the sim
pler combined system is greatly superior.

The subterfuge of modulating the earlier
stages of a transistor transmitter as recom
mended by some 1 is really not an elegant
solution to the problem, ecen though it
works. It is my firm conviction that the best
solution to a p roblem is to avoid it in the first
place. Fig. 2 illustrates a better way?

Here, modulation is applied to both the
emitter and collector, 180 0 out of phase .
What happens, in effect, is that the base-emit
ter voltage, hence the gain of the transistor,
is varied simultaneously with the increase and
decrease of the collector source voltage b y
the modulating waveform. The modulated
transistor is always kept operating in class C
throughout the modulating cycle and Iinear
100%-modulation is easily attained.

We should mention here that by compari
son, the multi-stage modulation systems men
tioned in reference (1) operate with the final
transistor working as a class B non-linear am
plifier during nearly half the mod ulating cy
cle, so a high degree of inefficiency may re
sult .

The combined emitter-collector modulator
is capable of being operated at both high
efficien cy and high power. A transmitter of a
given final dc input power using multi-stage
modulation. and a comparable de input to a

• • u "."v . " .... 13
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Fig . 3 . Brute force DSB. The louder you ye ll ,
the bet te r you get out .

Considering the fact that the personal port
able radio-telephone ( the handie-talkie ) is
generally intended for fixed frequency commu
nications between net sta tions, the oscillator
frequency of all sets is crystal controlled. It is
relatively simple to make sure all crystals
match within a verv few tens of cycles hv
ordering them from ' one supplier. Ie" the r~
ceivers are also crystal controlled, using close
ly matched crystals obtained from the same
manufacturer. we only have to worry about
the receiver bfo. A locked osciUator: similar
to those used in F~f stereo multiplex adaptors,
excep t for frequency-which should be that
of the set's if-will generally suffice under most
conditions.
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1. Pacifi c Semiconduc tors A pplications N ot es. "Cit izens
Band T ransmi t ters;" by George G. L entigerau a nd J oseph
E . Mackey.

2. Electronic D eelgn, O ct . 11, 1962, "Linear M odulat ion
of T ran sistor P ower Ampli fi ers," by L eonard E . Geisler.

Fig . 4 . Amplifier -Modulator .

Xow that we have taken care of the "minor"
details, let us continue . One highly efficient
DSB transmitter fi nal is shown in Fig. 3.

The credit for the original idea should go to
John Palmer, KH6EGP. The author built the
test circuit, found it worked-better than an
ticipated-and is passing it on to YOU for
your information.

This circuit functions somewhat like the
screen-grid DSB transmitter originally devel 
oped by an associate of Costas. There is one
exception however; transistors have no screen
grids!

Hf excitation is applied in parallel to the
bases of the final transistors, while their col
lectors arc wired in push-pul l. This results
in carrier cancellation when no modulation is
applied. Audio power is fed in push-pull to
the fin al collectors, keying the transistors on
alternately on each audio cycle. This gener
ates an rf output which con tains no terms of
fe or f~r, but only the upper and lower side
bands. (Any unbalance is adjusted by the
250 fl emitter potentiometer. )

Sufficient power is available from the
modulator amplifier to supply full rated de
input to the DSB generator transistors. There
is no need to connect the final to the battery.
By using this kind of modulator-cum-power
supply, we save on primary battery power,
as the final draws power only when you talk.
(The louder you yell, the better you get outl )
The oscillator operates while the press-to-talk
button is held down, however. In order to
prevent "pumping" it is recommended that a
large electrolytic capacitor be shunted across
the battery supply, say about 500 mfd.

It is necessary to prevent distortion in the
modulator. Heavy negative feedback keeps the
modulator power output stage matched to the
load at all levels of speech input. The audio
amplifier circuit we used is shown in Fig. 4 .

. . . Geisler
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Unmodulatcd carrier power of the emitter
collector mod ulated transmitter will nearly

•
equal full CW output. This means, with linear
modulation , we are able to obtain full l CAS
output from a low power transistor. In the
practical circuit of Fig. 2, we show the modu
lator transformer as having a 600:16 n im
pedance ratio between the two secondar
ies. \ Vith other transistor types, it will be
necessary to ad just the impedances to match
the power level you intend to operate your
own transistor at.

\Ve now come to the "something-for-noth
ing department: '

Economy of space and battery power dic
tate highly efficient systems must be used with
the rapidly-becoming-popular types of person
al portahle communications gear. This means
we must use the most simple, yet effective,
system possible in both the transmitter and
receiver. Such a system is the well known
DSB transmitter with a simple locked oscilla
tor bfo in the companion receiver for carrier
reinsertion.

••



NEW! ...2 METER-6 METER
RF POWER AMPLIFIERS

More power in the VH F band! . . . a nd there is plenty
of it in the new Gonser 2 a nd 6 Meter RF Power
A mp lifiers. Model 903A (2 meter) and Model 913A
(6 meier) has a power input of 500 watt in all modes
of operation. A 4X 15UA is used in the fi na l, a nd
the equipme nt is rated fo r CCAS · service. Only 5
walls is required to d rive the 903A and 9 13A to
fu ll rated o utput. Outpu t im peda nce is 50 ohms
nom ina l with an inpu t impedance of 50 10 75 ohms.
The all solid state power supply is self-contained
within the am plifier chassis. All stages a re metered
and all controls are on the fron t pane l fo r ease of
operation. T he new linea r amplifiers may be used
with any o f the famo us G o nser Com mu nica to r
series, as well as being ideally com patible for the
new C onser Side winder se ries.

Amateur Net Price $299.00
" Continuous Commercial "tid A m ateur Service.

... COMES IN

from

GOrq-SET
SIDEWINDER SPECIFICATIONS:

-
NEW! ... GONSET SIDEWINDER
6 METER SSB-AM-CW TRANSCEIVER
The new Gonse t l\lodc l 9 IOA Side winder offers
coverage of the entire 6 meter band in 1 me seg
ments. Li ke it s m ate -the Model 900A 2 meter
Sidewinder- this ultra-compact transceiver featu res
al l-transistor receiver and power supply and par
tiall y transistorized tra nsmitte r (e xce pt mi xer ,
driver. and final stages). Designed for mobile or fixed
communications, the unit operates with separate AC
(shown above) or DC power supplies ,

Highly st a ble in cremental
tun ing utilizes same VFO
as transm itter
1/2 J.l. V o r better for 10
dbS + N

N
Lattice c ry sta l f ilter fo r
bot h receiver and t ransm itter
- 50 db o r better
-50 db (bot h receiv er and
t ran smitter u til ize double
conversion)
$399.50
$ 67 .75
$ 79. 50

20 w atts PEP (SSB)
6 wa tts AM
20 W atts CW
-40 db
- 50 db on SSB

-40 db

Spu rious Sup p ression :-Ca rr ier Suppression :
Unwanted Sideband

Su pp ression : VFO o r
Cryst a l Control

TRAN SM ITTER :
Power In pu t :

Se ns it iv ity :

Se tect tvtty :

AMAT EU R NET :
AC Power Supply
DC Power Supply

REC EI VER :
Frequency St ability :

Sp u r ious Rej ecti on :
Image Rej ection :

•
~..-

ANOTHER NEWSWORTHY NOTE: th e Gonser G5B-201 Linear A mplifier was recently increased
from 1500 to 2000 wallS PEP (SS8 ). For those who operate 011 10 to 80 m eters -the GSB·201
is a natural companion for an)' of today 's exciters.

WOULD YOU LIKE TO BE PLACED ON OUR
NEW PRODUCT MAILING L1sn

We'll send you comp le t e information on
the products above an d keep you in f ormed
of new Gonset developments from time t o
time. Merely write Dept ST1

~GONSET, INC.
ALTEC LANSING CORPORATION

l!:::l z? & A Subsidiary of t ina-Temco-voucnt, Inc.
15 15 SOUTH MANCHESTER AVENUE, ANAHEIM , CALIF.
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Let's keep it sim ple "2. Th e ideal
T-R switch: Fast, low loss, sim ple,
cheap- and no T'Vl .

M. Hughes, VE2AU B/W5
Box 547
Fort Davi s, Texes

Diode Controlled Break-In

current 6 mo

Fig. 1. Characteristics of silicon diode.

Electronic T-R switches are usually quite
complex and seldom provide as much isolation
as the coax relay. Some give a little gain for
reception; most w iII degrade the receiver's
performance. Some must be retuned as bands

are changed . Many catty the hazard of TV!.
A few are extremely tricky to adjust. The
magic tee, ferrites , and coax and waveguide
diode switches come into their own at UHF.
but these techniques cannot easily he used in
the H F bands.

The T-R switch described here will give
about 80 db of isolation , less than 2 db in
sertion loss, and fast, silent operation; it is
broadband, calls for a minimum of ad just
ment. and, above all, it is simple to build .

As the title tells, the active element is the
diode. In fact we use the silicon diode. The
characteris tic (F ig. I ) shows that , depending
upon the polarity of the applied voltage, the
silicon diode either conducts heavily or (al
most ) not at all. In other words it is very
much like a switch, where the switch's
"handle" is replaced by the applied voltage.
Whatever we do, we must be extremely care
ful not to operate the diode on the part 'C'
of its characteristic, because the high dissipa
tion in this so-called 'breakdown' region is
destructive.

Let us investigate the silicon diode a little
further. A forward biased diode (one with a
positive potential applied to its anode ) will
conduct heavily. Under these conditions it
presents a low impedance to a superimposed
rf signal as well, p roviding the peak-to-peak
amplitude of the rf is less than twice the avail
able bias voltage. A reverse biased diode (one
with a positive potential applied to its cath
ode ) will pass hardly any current at all. It
presents a very high impedance to de. To an
rf signal it wiII also present a high impedance,
but the value of the impedance to rf will be
lower than for d e. The reason for this d 'Her-

volts

a nod e vOltOQll

-200

- 0 .0 2

- 0 .0 1

-k cathode 4

I anode

-400- 600

I
I

I e
I
I
I

The search for the perfect T -H switch will
con tinue for many years to corne. The coax
relay is hard to beat when one considers its
broad band wid th , irs 100 d b isolation, and its
almost zero insertion loss. However, it is pon
derously slew, it is noisy, and the best Diles
can cost a buck per db of isolation. What we
require is a switch that will operate quiet ly
and quickly, one which has low insertion
loss and which is cheap and easy to make .



ence is the fact that the diode possesses a
certain amount of capacity, which passes the
rf but blocks the de. The impedance of a
reverse biased diode therefore decreases with
increasing frequency, but even at 30 mes it
will still be severa l thousand ohms if the bias
is great enough.

Fig . 2 . T-R switch.

These ideas may now be applied to the
T-H switch, the circuit of which is shown in
Figure 2. The resistors form de circuits for
the bias current. They have va lues that are
high in comparison to the impedance of the
coax line, and so they do not shunt the signal
excessively. The capacitors are there to block
the de and to pass the rf where necessary.
Diodes D 1 and 0 2 are biased in the Same
direction. D3 is biased in the opposite direc
tion. Suppose we apply a positive potential at
the point 'P'. Diodes D l and D2 will conduct
and diode D3 will be reverse biased and will
not conduct. Thus diodes Dl and D2 present
low impedances while 0 3 presents a high im
pedance. Under these condit ions an rf signal
from the antenna will be passed to the receiv
er with little attentuation.

Suppose now that we apply a negative volt
age to the point 'P'. Diodes D l and D2 will
no longer cond uct. D3 will be forward biased
and will conduct. Therefore diodes D l and D2
will present high impedances and D3, a low
impedance. Rf from the antenna or from the
transmitter will now he confronted by the high
impedance of D 1. A certain amount of the
signal will leak past Dl , only to be con
fronted by another high impedance, that from
D2. A much easier path for any rf that does
leak past Dl is to ground through the relative
ly low impedance of D 3 and C3 in series.
Accord ingly, very little signal will now he
able to reach the receiver.

Practica l Conside rations
It is now pertinent to decide upon the

values of the components in the circuit and
the voltages necessary for switching purposes.
Let us first consider the operation of the de
vice in its receiving mode. Signals will gener-

ent on them all. It should he remarked here
that these effects have not been noticed un
der normal operating conditions. Only very
strong signals cross-modulate (A closely cou
pled gdo will ). Filtering on the author's trans
mitter, an HC filter at that , has proved ade
quate, and no hum has been detected during
reception . However, with '10 bias the hum is
severe .

Now we come to the bias requirements for
the transmitting mode. It is possible to obtain
the bias voltage directly from the rf output
of the transmitter, but a number of disadvan
tages are associated with this method. TVl is
one . Another is that large pulses of rf would
reach the receiver at the start of each morse
character, since there would be no provision
for sequential keying. Also, for adequate isola
tion, a rather high voltage is necessary.

Tests were made with a signal generator
having an output of a few volts. When a bias
of - 6 volts was applied at 'P' the device had

•

ally be quite small with voltages across the
coax line seldom exceeding a few millivolts.
Therefore, if the bias applied a t the anodes
of D 1 and 0 2 is + 1v or more, the impedance
through the unit will remain sma ll for all
signals.

D uring tests of the prototype, it was found
that increasing the bias voltage abo ve about
+ 10 volts at 'P' did not reduce the insertion
loss materially. For general operation in the
receiving mode, it is recommended that about
+ 30 volts be applied at 'P', but anywhere
hetween + 10 and + 100 volts should prove
satisfactory. From the point of view of heat,
it is hetter to keep to the lower values of
bias, since resistors R1 and H.2 will he dissi
pating all their power in the close vicinity of
the heat-sensitive diodes.

In exceptional cases, for instance, when a
powerful transmitter is located nearbv, cross

•
modulation may be experienced, but an in-
crease in the bias voltage should eliminate
the problem. For a similar reason the bias
supply must be well regulated, otherwise the
slight change in transmission characteristics of
the switch with changes of bias will modu
late incoming signals, and hum will be nppar-

Fig . 3 . RF vo ltme te r.
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an isolation of 50 d b. For increases of - 2
volts under these cond itions there were in
creases of 1 db in the isolation . With - 120
volts applied at 'P' the attenuation reached
80 d b. The available test gear was not suffi
ciently sensitive to measure any further in
crease in isolation.

We now know that the reverse voltage
across the diode D 1 must not be less than
- 120 volts for proper isolation. Let us allow a
safety factor of 30 volts, and make it our
criterion that, whatever the signal from the
transmitter, the voltage across D1 mu st be
at least - 150 volts. A transmitter with an
output of 100 watts will p roduce a peak-to
peak of 200 volts across a 50 ohm line . This
peak-to-peak voltage will be centered on the
bias voltage applied to D1 and will swing the
voltage across 01 from 100 v greater than the
bias to 100 v less than the bias at the rf rate.
To meet our criterion, therefore, the bias
must be at least - 250 volts in this case. To
ensure that the diode is not operated in its
breakdown region, its piv should be at least
350 volts. If we allow a 50 volt safety mar
gin, then we must choose a diode with a p iv
of 400 volts.

The fi gu res given above are correct if the
coax line has negligible \'SWR , and if the
output of the transmitter is relatively free
of harmon ics. The voltage will vary from one
place to another along a line with a high
standing wave ratio, and if the switch is con
nected at a point of high voltage the diodes
may be destroyed. 11 is simple to calculate the
necessary PIV for any given transmitter pow
er when the VSWR is low. Allowing for the
safety margins mentioned above, we can cal
culate the PI V from the formula,

Pl\, =200+21vP (50 ohm line)
PlV = 200 + 26 vP (75 ohm line )

where P is the transmitter output power.
Table 1 gives the value of piv necessary for
a number of given ou tp ut powers.

TAIlLt: 1

1>10IJt: 1'. I' XMTR VULTAGE XMTIl ewn OUT (WATTSl ' OPTIM UM IIl AS
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It is quite simple to measure the voltage
across the coax, however, and eliminate the
possibility of destroying the switch. All that
is needed is a peak reading voltmeter like
that illustrated in Fig. 3. The d iode and ca
pacitor should have voltage ratings greater

18

than the voltage expected across the line. The
meter should he as sensitive as possible (ab
sorb little power) and it should be used on
its highest range for greatest accuracy. How
ever, even a meter with a basic movement
of 1000 ohms per volt will introduce only a
small error. Whatever meter you lise, add
lOX to the value vou measure to he certain
that you do not underestimate the voltage
present- after all your meter may be reading
low and the choke you use may not be too
good. Be sure to measure at the poin t where
you intend to con nect the switch . This meas
urement will tell you the peak voltage across
the line. D ouble it ( to find the peak-to-peak ),
add 200 v, and that will be the minimum
value PIV for your installation. The value of
bias for a given transmitter is determined by
adding 150 v to the value measured by the
peak reading voltmeter. A higher bias may be
used provid ing the diode you select has a
high enough PlV.

aeov • ,..
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T - R switc h hook-up.

Other components III the circuit are not
so critical. 02 has to withstand the transmit
ting bias, and for convenience may be the
same type of diode as D 1. D3 has only to
hold off the receiving bias and may have a
lower rating than diodes Dl or D2. The ca
pacitors should have reactances that are low
compared with the line impedance, and the
resistors should have values that arc high
compared to the line impedance. The choke
should have no series resonance falling in or
near a ham band, and it should present a
reactance of several thousand ohms over the
ranges on which it is to be used. H4 damps
any tendency for ringing to occur due to the
presence of the choke. Although C2 will nor
mally have to withstand only the receiving
bias, Cl, C3, and C4 all must hold off the
transmitting bias or the peak coax line voltage,
and it may p rove convenient to choose all the
capacitors to stand the transmitting bias.
Doing so when D 2 has the same PIV as Dl
might p rove a useful feature, since the trans
mitter could be connected to either end with
out damage occurring. About 10 rna should
How through D3 in the transmitting mode,
and one or two milliamps should How through
D 1 and D2 during reception. The details giv-

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



-KEY has a COAXi AL RELA Y
fo r most every switching
application .. .

DK60 SERifS DK71 SERIES
HEA VY DUTY SPOT COAXIAL RELAYS

D1(60-C1C

Hea v y duty SPDT 50 ohm 1m.
pedan ee . 1 kw n tlng. Life ex
pE'Ct anc y 1.000 ,000 opera tlon~.

VSWR leu t han 1 .15 :1 f r om 0
t o 500 m e. DK60_G and DK60 _
G2C feature pa t l"n ted au t om atic
r ece iver protect in ll" con n eco!ar
for pos ltlw' isola t io n o t r.t.
~rom rece iver g reat e r t han
100 db 1~I.tlon bt>ho..~n r e
eetve r- and t ra nsmi tte r ll ne..
rea m 0 t o 500 m C. DK71

lP6T COAXIAL RELAY FOR
SWITCHING OF r .f. SOURCES

Wt'atherp roof. Com mon connecto r
may be s w ttcb e d directly to any
on e or combin a tion o t 111:0: post 
tio n s Frequency ra nge 0 to 500
me . Po"'·e r r at ing I kw. VSWR
l"",s than 1.1 :1 a t 10 0 m c. Isola
t ion l:r...a le r tha n 40 db at 100 me.
Life expectanc y greater than
1.000.000 o J)E' rations. 50 o h m im
pedance.

DK60 -G2C h u DPDT e>:t ..mal con t act.. tor lIw ltehlng
a uxlllll ry ci rc ui ts . s tee: 2 'l." X 3 ~ X t '. ... wt. 9 oz.

51..... 5", d ia . 21~" deep. Wt. an» ,
WlIh UHF Coa xia l Co n n ectorll __ $49.50 ea .

A DPDT SW ITCH for SWITCHINC 2
COA XIAL LINES SIMULTANEOUSLY

DK2-60 SERIES
DK72 SERIES
1P3T COAXIAL RELAY FOR
REMOTE SWITCHING of d .
SOURCES

$22.9 5 e.ll .

Weatherproof. Frequf>ne y rang(' 0
to 50 0 m c . Power ra t in g 1 kw.
VSW R les s tha n 1. 1:1 at 100 me .
Isolation IIreater than 40 db at
100 me . Lire O~'er 1.000.000 opl'r a _
tio n s. .50 o h m Impeda n ce. Slit(' :
. " x 31", " '" 2 % " . wt. 1 Ib. , 8 oz.DK72

WlTH U HF CONNEcrDRS

from S t 2.45 e a.

Frequen cy rIInKc 0 to 500 m e.
P OWl' f n tlnlt t o t k w . VSWR
less tha n 1.15 :1 from 0 to 500
me. ISOlatio n e reste e than 3 0
db Iff 500 me . Loss l...ss tha n
0.03 db ~r 30 m e. Life e ver
1,000.000 o J)E' ra Uo ns. 50 o h m
Im pedanc('. stee: 2 1.. '" 3 1.. X
1;;' ''_ Wt. 12 0%.

DK2-60

W ith UHF Coa xia l Co nneet au.
s c o r DC

DK2-60B SERIES
A DPDT SWITCH INTERNALLY CON .
NECTED IN DE.ENERGIZED POSITION

MINATURE. LOW COST
50 ohm SPDT

COAXIAL RELAYS

DK77 SERIES

DK 77 re la Yll available w ith phcno,
TNC and BNC coaxia l connectors
w ith b la:h Jl('rformance chfl racter~
Istlcs. Freq. ra n a:e 0 to 10 00 me.
Power ra tin g 250 w . VSWR Ie!'s
than 1.1 :1 0 5 00 m c. Isolation
greater than 3 0 db fi 500 me.
In~rtlon 1000s less than .03 db f!
500 m e , Life expectancy ove r
1,000,000 op(!r a t lon ,.. Model. with
IC In mfgrs. type have SPDT
.u:o:lIlary s witches r a ti!od a t 5 amp
Q 110 VAC re s istiv e .

Wt. le!'l1 t h a D
3 .5 oz.

f~m

$7.90 ea.

h om $ 19.00 e a .

Id('al for s w it<'lllng in and
o u t a power a m plifier between
a n exlcitl'r a nd a nt('nna. rre
cuency ra n g(' 0 t o 5 00 me .
Power raUna' 1 kw. VSWR
I('s,. than 1.1 5 :1 trom 0 t o
500 m c. IsolaUon greater th a n
30 d b f(i 500 me . Loss leu
t han 0.03 db (II 30 m e. Lire
ov e r 1.000,000 o pt'ra tlo n s. 50
oh m impedance .DK2_60B

Wit h UHF COAXIAL CONNEC·TORS ~ __~_~_ ~ ._

Con n ectors UHF. Size: 2"'.;, :0: 3 ", x I "' '' . we 120z.

Available In a ll s t a n d a rd AC.ne voltage,. __ ~__ ___ ___ _ _ _ __ h om $ 19.00 ea . Comply with MIL_5541. AN· C·170 a n d MIL~S·5OO2 .

AND NOW
DOW-KEY'S

DK78
SERIES

New Manual Coaxial Switches
New manual DK78 sE'riE's coa x ia l !lwl tc hes
with e:o:cellent r .!. c ba ract e r lst jcs (not w ater
s wi tches). r.t. rating, 1 kw. 50 o h m 1m_
Pf'<!ance. \ ·SWR leu than 1.05 :1 at 150 mc.
tsolaUon gre.ter than 50 db if 500 me. and
greatl'r tha n 80 db t t 30 m e. Wit h dial
plate and knob. WI. 10 oa, sree: 3" d la, x
1 ~.. " d eep.

Available : IP2T. SP3T. IP6T
and eecescvee s..iteh from $12.75 ea. DK78_6

OK60. OK2-60 . OK2-60B. DK7 1. DK72 a vailable In st a nd a rd AC. DC volt.ages. Also a~-allable wit h
types BNC. TNC. N & C Connector.. DK77.11 s t . DC v oltalles. DK78 w ith BNC. TNC. N & C connectors.

DKZ'I
Male UHF to
Ma le Phono
Connector

$1.25 e a .

CONNECTORS
DK210

Fe m a le UHF t o
Ma le Ph on o
Connector

$1.25 ea.

DOW.KEY UHF
DK202

DOUble Fe male
Connector

. 85 ea.

DK201
Panel Mou nt

Ma le Connector

$1.25 ea.

AVAILABLE TOO: DK61, DK63 and OK67 Series o f Re lays for Milita ry and special application.
Wr ite for com ple te b roch u re o f Dow-Key ProdUCts.

Dow_Key p roducts available a t your d istributor o r write:

Manufactured by DOW-KEY COMPANY, Thief River Falls, Minnesota
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en above should serve as guidelines for anyone
who wishes to design his own switch.

Construction
The photograph shows the layout of the

unit built by the author. It is housed in a
2:Il X 2)8 X 1%" rninibox. The heat-producing
resistors are kept away from the diodes, and
the imput and output circuits are arranged to
minimize their mutual coupling as much as
possible, thereby improving the isolation . The
2 watt res is tors are not essential. and the 1
watt types specified in Fig. 2 wiII normally
be satisfactory. However. for phone operation
the dissipation of R3 should be checked to
make sure that it is not being overrun.

Fig . 5. AVC-MVC modifica tion in receiver.

The diodes are supported on low capacity
ceramic standoffs arranged down the center
of the box. Capacitors C3 and C4 are mount
ed to the side. C4 is a ceramic feed-through
and carries the bias current.

Control
There are many ways in which the biasing

voltages ca n be applied. The method de
scribed below shows how another diode may
be used to do some of the work.

Seventy volts appears across the contacts of
the a uthor's key when it is up. This voltage
is used to bias the diodes in the receiving
mode. A 27k resistor is connected in series
with the 70 v line to the switch. as shown in
Fig. 4. A diode is placed in series with the
lead to the key with its anode towards the
transmitter. A 350 volt supply, with its out
put floating is connected from the switch to
the cathode of the diode. When the key is
up , the diode is back biased by the 350 volt
supply. No current is d rawn through the di
ode; the 350 volt supply is isolated. However,
current can flow from the transmitter into
the t-r switch and bias it for receiving. \ Vhen
the key is depressed. current is drawn
through the tor, through the 350 volt supply
via the key, thus biasing the tor switch for
transmitting. At the same time the back bias
is removed from the d iode (Fig. 4 ) which
becomes a low impedance and the transmitter
is keved.

•
The eR circuit across the kev contacts is
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there to prevent the t-r switch from return
ing to the receiving condition before the rf
from the transmitter has had a chance to die
away. The capacitor has to charge to about
200 volts before the negative bias is removed
from the switch, and this takes several milli 
seconds . As the switch switches over to iso
lation ill less than one millisecond, the shaping
circuit in the transmitter prevents too much
rf from being developed before the switch is
in the transmitting mode.

A further embell ishment of the circuit may
be noted. Again we can use a diode to do
some switching for us. The negative bias ap
plied to the switch d uring transmission can,
at the same time, be used to bias the rf stage
of the receiver and reduce its sensitivity. The
diode isolates the receiver from the + 70 volts
applied to the switch d uring reception. F ig. 5
shows the arrangement used by the author.
In the mvc position the avc/ rnvc switch nor
mally grounds the ave line . The ground con
nection is removed and a 4.7k resistor soldered
in its p lace. The switch side of the resistor con
nects to the 150k resis tor and diode in series.
A lead is taken from the cathode of the diode
to the point 'P' of the tor switch. In normal
operation the 4.7k resistor makes no differ
ence to the manual volume control. and, of
course, it is out of circuit for ave. In other
insta llations the value of the 150k resistor can
be changed to suit individual requirements.

If all three diodes in the switch are re
versed, a negative bias will be required for
receiving, and a positive bias for tran smitting.
This alternative configuration may prove use
ful where the available voltages differ from
those described above. There are very many
ways in which biasing can be effected , and
the reader will no doubt discover the method
most easily adapted to his own needs. It is
perhaps appropriate to include the circuit of a
simple power supply that can be used with ,
say. the receiver power transformer, to supply
the transmitting bias. It can also be used with
a filament transformer and more filtering to
p rovid e the receiving bias. Fig. 6 shows a
voltage doubler circu it that h as a floating out
put. It can be used either for negative biasing
as shown, or for positive biasing simply by
reversing the connections to the output. The
resistor R is ad justed to give the correct volt
age at the point 'P' of the switch under oper
ating conditions.

Conclusion
The diode T-R system described above has

proved extremely reliable and effective. The
arrangement switches so quickly and cleanly
that only a slight click is heard at the start of

20 73 MACAZINE



each morse character. The click is presumably
caused by the sudden change in the receiver's
parameters as the negative bias is applied to
the rf and if stages. The recovery to full sen
sitiv ity. which, to the ear, seems to take place
instantaneously, is clean and free from clicks.
Durin g transmission the receiver gives a pure
58 monitoring signal.
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FIG.6

Voltage doubler power supp ly.

Loss of sensitivity during reception is neg
ligible, The switch's insertion loss was meas
ured as less than 2 db over the range from
10 to 30 mcs, and there is no reason to expect
any grea t change down at 3.5 meso As 2 dh
is substantially less than one "S" point it
would remain undetect able under most cir
cumstances. The diodes add little noise to the
circuit since they a re not matched to the lin e.

Some people may suspect that diodes at the
output of a transmitter would produce nothing
but TV!. As the TVI from a diode is a result
of operating it over a Han-linear portion of its
characteristic curve. we have made certain
that this does not happen. No TVI has been
introduced at the author's installation. al
though the TV antenna is only 6 feet from
the transmitting antenna and the TV station
is 130 miles away.
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SENSATIONAL!!
-

COVEYA-&
The first 6 meter beam in this configura
tion. A cardioid pattern without side nulls,
Perfect for round table QSO.

by IVEW- TROIVICS
the home of originals

Look at these great features:
• 1008 gain over lh wave dipole
• 25DB front to back ratio
• VSWR at reson ance: 1.1 to 1
• Band width - 1000 KC with VSWR

under 2 t o 1

• Gamma matched
• 52 ohm coax feed line
• Adjustable for center f requency, 50 to

54 me.
• Power capacity- l KW.
• Mad e enti re ly of seamless heat treated

aluminum tubing
• Aluminum castings and hardware

are iridited

• Weight B'h Ibs.
• Boom length 34"
• Turning radius 55"

Model COV-6 $39.90
See this sensationally new 6 meter beam
at your distributor or write for literature.

NEW·TRONICS CORPORATION
" th« home of originals"

3455 Vega Ave.. Cleveland. Ohio 44113
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Capt. John L. Relnc rtz , USNR, Ret. K6BJ

Radio Calibration-How To Get It
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the sum of the separate voltages across each
one. If we had a standard cell connected from
the start of the series of resistors and through
a galvanometer to the junction of the first and
second resistors and adjusted the voltage
across the en tire ten until the galvanometer
read zero, the voltage across the entire ten
would be ten times the standard cell voltage
and probably 1.01 92 times ten or 10.192
volts. Also, from the bottom up each resistor
tap would give us a proportionate voltage.
Consequently, if we had 100 resistors, the volt
age across the stack would have to be 101.92
volts to balance the standard cell voltage
across the first resis tor.

Now not only don't we find such expens ive
potentiometer bridges on the surplus mar
ket , neith er 00 we find standard cells there.
These cost too much nor do we need them
every day. Therefore a substitute is needed
that will serve as well and with just about the
same accuracy. So we do start with ten 10000
ohm resistors of 1 watt rating and all 0 .1%
accuracy if possible. If not we will be satis
fied with 1% acuracy. Also we need 1 re
sisto r of 1010 ohm value and another of 2040
ohm value. \ Vith the total combination we are
going to be able to have ratios of 2, 3 , 4, 5 , 6,
7, 8, 9, 10, 50 and 100 to 1 of the voltage we
arc going to use as a standard in place of the'"ccrs

,
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I was much taken with the article by Con
wav Wilson in the Ap ril '61 Issue of 73 Mag
azine. However, he left out the 'how to get
it,' and because I had been faced with such
a problem many years ago, the solving of it
may he of interest. \Ve all know what a po
tentiometer bridge is and that in conjunction
with a standard cell we are able to measure
an unknown voltage. It is merely the inabil ity
to find these potentiometer bridges on the
surplus market that prevents their general use .
So we substitute .

f iG '

T his art icle, written shortly before his
death, is the last work of one of amateur
rad io's most important pioneers. 'Ve are
eery proud that John ehose 73, ocer all
other ham magazines, to publish his ar
t icles for the last few years .

To refresh our memory let's look at Fig. 1.
If we have ten good 10000 ohm resistors that
have all been checked to 1% or better of being
alike, we connect them all in series and we
have a good start on a potentiometer bridge.
Any voltage across the entire ten will now be
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standard cell voltage . Our standard is going
to be a flashlight cell. As far back as 1927
I learned that these cells have an open circuit
voltage of 1.555 volts and since our impro
vised potentiometer bridge will draw no cur
rent from our flashlight cell we are assured of
a constant 1.555 volts. Because I do have
both the L&N poten tiometer bridge and a
standard cell that is certified at 1.0192 volts I
have checked my 1927 observation and find
that flashlight cells still have an open circu it
voltage of 1.555 volts.

e

MODEL 592

MODEL 590

MODEL 591

Connectors Mounttd
on Back

Connectors MOl/nttd
on Back

Models550A-2 and 592
are single pole, 2 posi
tion swi tches with
UHF-type connectors.

Models 550A and 590
are single pole, 5 posi 
tion switches with
UHF·type con nectors.

Model s 551A and 591
are 2 pole, 2 posi tion
spec i a l pu rp ose
switches with UHf·
type connectors. De
si gned for swi tchi ng
an y RF device in or out
of series connection in
coax line circuits.

Connectors MOl/ nttd
on Side

MODEL 551A

Connecton Mounttd
on Sid.

MODEL 550A

MOOEL 550A·2

PLUS A FULL LINE of s ingle and rnul
t iple-ga ng un its with c ho ice of " UH F",
" BNC", " N" and Phe no-Type co n
nectors (wri te for lite rature).

The New Switching Units shown a bove
have the following specificat ions:

Power Ra ting : lKW a m pli tude rnod u
la ted , im pe da nce 52 -75 ohms-Fre 
q uency Ra nge ; Audi o to 100 MC
Cross Ta lk; - 4 5 db between adjace nt
ou tlets (at 30Mc) - 60 db between
alte rnate outlets.

Conneclon MOIInltll
on Sid,

BARKER & WILLIAMSON, INC.
BRISTOL, PA.• Telephone (215) 788-5581

See your local (s-w) Distribufor

or wrlfe direct for IIferature
A SU BSI D I ARY OF RENWE LL INDUSTR I ES. INC.

+
..,
o.c.

FIG :5

Let's now look at Fig. 2. Here we have the
ten 10000 ohm and the 1010 as well as the
2040 ohm resistors all connected up, together
with a variable dc voltage source, a 25-0-25
microammeter, a push switch, a flashlight cell
and a meter to he tested or a milliammeter to
be turn ed into a voltmeter. The 100000 ohm
resistor in series with the flashligh t cell and
the microameter is required to keep current
through the meter within limits during chang
es of the variable dc voltage. When near bal
ance has been obtained, the push switch shorts
out the 100000 ohm resistor and fin al careful
adjustment of the dc voltage is made to the
point where the microameter reads zero. At
this point the voltage across the voltmeter
uuder test should read the 1.555 volts times
the resistor ratio that was previously set up .
The resistor stack has no bearing on the re
sults of the test. It merely is a slight load
across the de source . Neither does the flash
light cell have any effect since it draws no cur
rent front the resistor stack.

You can do away with the resistor stack and
use only 1 100000 ohm resistor and calculate
the resistor to be connected at the bottom
end of it and to the flashlight cell. You merely
multiply the 100000 ohm resistor by the ratio
vou want to achieve and divide the result
by the ratio less one. The difference between
100000 ohms and answer you got is the re
sistor needed. If 100/1 is what you wanted,
the resistor value is the 1010 ohms men
tioned above. The connections are as shown
in Fig. 3 . Now you know 'how to get it: Have
fun. . .. K6B]
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Robert Mitchell W 5DWT
6403 Stonewa ll St.
G reenvi lle, T exas

Tuned Feeders Forever

tcnna was matched. The rig loaded and I got
out.

Sometime in there I went to college and
started learning abo ut impedance matching.
However, even the best-matched antennas got
no more OX than the tuned-feeder jobs. Un
fortunately, I found that with each improve
ment in matching. the frequency flexibility de
creased. Coaxial cable came in there some
time. xlv big experience with pre-\V\VII coax
ial cable happened in a B.C. sta tion that had
changed over from a cage to a coaxially-fed
vertical. After the copper cable had Hashed
over a few times-with very expensive results
the Chief Engineer switched back to open
wire feeders. He claimed they were matched
impedance, but they looked like Zepp feeders
to me. I gave up fancy feedlines and went
back to tuned feeders forever-I thought.

Then World War II came along. W ith a lit
tle more schooling I became convinced that
anyone who used tuned feeders had to be a
dolt . The solid coaxial cables were introduced.
\Vhen the war ended [ was in Hawaii with a
KW and a lot of surplus cable. I tried the
coax with fair results, but found I wasn't get
ting out much better than other local hams
who were using tuned feeders. This cast
some doubts on the value of my education.
However, about that time I acquired a bride
who had some question about the aesthetic
value of "wire ladders", and abortive experi
ments with rezepp ing were abandoned.

HC-S/ U and I reached a moderately happy
compromise over a number of years. I tried
verticals with L-matches and inverted L
matches. In New Mexico my double-domed
friends introduced me to various exotic forms
of T-matches. I tried multi-wire coaxially fed
dipoles and trap dipoles. Everyone of those
gadgets reduced my frequency Hexibility and
decreased my ability to switch from fone to
CW frequencies to meet old friends.

In 1960 I rebelled. My inverted-Vee, multi
wire, coaxially-fed dipole was cut for 3600
kc and 7050 kc. I was unable to work old
friends in the phone frequencies on those
bands without operating on the antenna to
the point where I could not operate in my

"o.
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FIG I

F- l - Bud Low - Pass Filter.
B-l -Monimatch (See Ref. 21.
C-1 -S00 mmfd variable, .0 3-inch spac ing .
C-2-120 mmfd va riab le, .07 7 -inch spac-

ing .

t:} - Fo rmed from one 7 3A" length of
B&W 3905- 1 coi l stock. LI 12 turns in
center, tapped at second and fourth turns
from center on each side . L2 sepa rated by
one removed turn on each side from L .
L: tapped at second, fourth, e ighth, four
teenth, end nineteenth turns from inside
on each side .

51-Communications Products Co . Model 86
switch.

S~Communica ti on s Products Co. Model 8 6
switch.

S:r-BC-375 switch (See text ) .

'Vhell the writer started hamming almost
thirty years ago, there were only a couple of
really popular antennas. Our big favorites were
the Windom ("single-wire off-center fed") and
the tuned-feeder antennas-either end-fed
(Zepp) or the center-fed system. A few of the
boys were using exotic antennas such as the
"delta-match" or some form of matched-im
pedance antenna using linear transformers for
impedance matching. A few of the real old
timers were still using cage antennas and end
fed wires. ] surveyed the situation and decided
that the Zepp was my type of antenna. For
several years I used tuned feeders-either the
Zepp or center-fed antennas-with fairly good
results.With either, I could Bit around SO, 40,
or 20 and load whatever rig was in use at the
time without anv worrv as to how well the an-
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WORLD PREFI X MAP-Full color, 42" x
29" shows prefixes on each count ry . • .
OX ~ones t ime zon es, cities, cross refer-
enced ta'b les .pcstpatd $1.00

POLAR PROJECTION MAP_Azimut~ al equ i
distant projection. Shows 'p~el lxes ~n
each count ry, OX zones, etttes, prefiX

index by count r ies, 29" xo;tS':id $1.00
............................................p P

UNITED STATES MAP-All 50 ~tates with
call areas prefixes, OX and time zones,
FCC freq ~ency all ocation chart. Plus
interest ing information on all 50 ~tates .
29" x 17" ···postpald SOc

WORLD AtlAS-Only Atlas com?i led l o.r
amateurs. Polar projection , S IX cont i
nents prefixes on each count ry : . . l ull

, postpaid $1.00color, 16 pages ·····

Complet e ref erence library of m~ps-set
of 4 as l ist ed above postpald $2.50

RADIO AMATEURS
REFERENCE LIBRARY OF MAPS

OROER YOUR SET TOOAY!

PLUS THESE EXTRA FEATURES:
• Sr.at Circle Bearlnes • "Q" and "1:' Sienals
• Sreat Circle Charts • World Time Chart
• Prefixes by Countries • Inn Postal Rates

United States Listings• .•$5.00
OX Listings 3.00

,.

I ' RADI OAMATEUR 116 k
~

' ca CC INC,
• ' < ;oept. B, 4844 W. Fullerton Ave.

, ' . Chicago, Ill . 60639
See your favorite dealer or order direct (add 25¢ for mailing)

beloved C\V con tes ts. (I had become further
technically advanced and was usin g: pi-L R
nals that spat with an SWR beyond 2: 1. )

So, back to tuned feeders. The only decision
to make was whether to usc Zcpp feeders or a
center-fed system. Geography and sad experi
ence with inverted Vees determi ned the an
swer. First , the wire had to be horizontal. The
75-foot tower supporting my tri-bander beam
was roughly in the middle of a pathetically
inadequate city lot. One fr iendly neighbor
had an even friendlier 60-foot tree about 150
feet away. No other trees in the neighbor
hood would do as supports, and erection of
other towers was ou t of the question .

The antenna became a Zepp strung from
the 62-foot level of the tower to tbe top of the
tree. Counterweigh ts on the tower-plus rope
stretch-compensate for the sway of the tree.
For added insurance, the rope holdin g: the an
tenna is only quarter-inch manila . It has been
proven satisfactorily that this snaps before the
tower does.

The next problem was determining the
length of the feeders. Back in the dim p ast we
argued about whether to use multiples of quar
ter-wavelengths or half-wavelengths to cut
the feeders for best res ults. Rufus Turner set
tled that. He proved that the best feeder
length was that which stretched from the an
tenna to the shack. H e also p roved that the
length of the "Rat-top" was not p articu larly
critical. ' I used his recommended feeder
'ength-cdown the tower, across the roof, down
the side of the house, in the basement win
dow, to the antenna tuner. It looks like 90
feet or so. The Rat-top was cut at 135 feet.

The next problem was how to coup le the
~eedli ne to the rig in such a manner that the
-ig looked into an SWR of 2 :1 or less. For
several years, the literature has been telling
JS tha t "antenna tuners" can be used to re
Iuce the apparent SWH. seen by the rig to
l :1. This seemed improbable. I built "tuners"
'or both 80 and 40 with all sorts of reactance
.ancelling arrangements. To my grea t surprise,
:he apparent SWR could be adjusted to 1: 1
mywhere in either band. Unfor tuntely, the
urangement was bulky and inconvenient for
rand changing. A friend had a Johnson KW
vlatchbox. This did everything my set-up did
md did it more conveniently. My children's
'avenous appetites precluded my p urchasing
me, so J started researching for an adequate
.ubs titutc. (This is also known as read ing all

1 R ufus P . T ur ner, " Debunking T uned ' Feeders' and the
Exact L eng th ' M ania," R i g, June, 1935, p. 7. ( It is
mfortunate t hat t h is article is not generall y available. P er 
laps some enter prising ed itor cou ld arrange a repr in t . )
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the back issues of the ham magazine. ) The
tuner had to be b andswitching, preferably
from 80 through 10; it h ad to be capable of
handling a legal kilowatt on CW and SSIJ;
and it had to present a reasonab ly resistive
50-ohm load to the final. No truly sat isfactory
coupler could be found . One that came fairly
close was d lscovered .P It had several faults: it
was not a "front-panel" bandswitching gadget;
the power handling capacity was too low; and
it required switching from parallel to series
tuning, which seemed a needless nuisance.

After a few days of thought, the need for
switching fro m parallel to series tuning was
eliminated. If enough inductance were put in
series with each leg of the line, series tuning
could be used on all bands. High power com 
ponents and switches could be used. So, the
tu ner in Fig. 1 was buil t. To my great sur
p rise, it worked . Several hours were spent in
gett ing the correct com bination of taps for each
hand. Best efficiency will be obtai ned with as
few turns as can be used in L ". This will varv
widely with feeder length, but- the coil lengths
given should permit resonance with virtual
ly any feeder length. In my case, the full
length of L 1 was used on 80, the fi rst taps on
40 and 20, and the second taps on 15 and 10.

I subsequently p ut one of the single pole,
six-posi tion switches from the BC-375 in at
S;I, and use it to switch to other antennas, in
creasing the versatility of the coupler.

The Zepp and coupler have been in usc
for over four years. On 80 and 40, the com-

2 The R adio Amateurs H an dbook , 37th ed it ion (1960 ).
IIp. 352·35 4.

pcrison antenna is a 53-foot vertical, beauti
fully matched and well-grounded . (Two days
of work and 1500 feet of copper, plus as
sorted water pipes, fence p osts, ground rods,
etc. ) The Zepp is 1O-to-20 db better on U. S.
contacts than the vertical on either band. On
OX contacts, the Zepp is better than the ver
t ical on 80 by about 3 db, but the vertical
has the edge on 40 by 4-to-6 db. On 20, 15,
and 10, the comparison antenna is a three-ele
ment ttl-bander at 75 feet. The Zepp is about
10 db below the beam in most directions
which accords with theory-and is used fre
quently when conditions are good for general
work, and in contests when it becomes a
nuisance to swing the beam.

The tuner enables me to tune to any fre
quency in the 80-through-10 meter bands. An
SWH of 1: 1 is obta ined anywhere within the
bands. Bandswitching the tuner takes only a
few seconds. The tuner takes the output of a
4-1000A grounded-grid linear running at 900
watts on CW and 2Kw PEP on SSB.

All in all, the Zepp with its tuner makes a
satisfactory antenna setup. I would change
several things if 1 could. 1£ my lot were large
enough, I would p ut up a center-fed system,
as it makes for better feeder balance. (Still,
a little feeder radiation doesn't hurt. The real
object of antennas is radiation, and I would
prefer feeder radiation to feeder absorption.)
1 would also use the Johnson KW Matchbox,
were it not for the aforementioned appetites.
I would also like to live on top of a rotating
hill. In the meantime, the Zepp makes a good
comp romise.

. .. W ,5DWT

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too--can en joy world renowned TELREX
performance a nd value! Send for PL65 con
densed data an d pricing catalog, describing
the lowest priced antennas on the market, in
relation to materials and performance! Ex
pan ded data sh eets-in cluding your favorite

band, are also available.

COMMUN ICATION SYSTEMS

rex LABORATORIES
ASBURY PARK 25, NEW JERSEY, U.S.A.
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ANTENNAS
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with a eo
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Fred Blechma n K6UGT

Pegboard Panacea
The use of "pegboard " in workshops and

stores is certainly nothing new. It has been
used for years to display small items of equip
ment and tools. H owever, the limitation on
its more extensive use has been the avail
ability of special "holders" for odd-shaped
equipment; if avail able, the special brackets
are expensive.

The home experimenter can eliminate this
problem by simp ly using common coat hang
ers and a small tool!

... ·ifle.
-e'~.

The on ly too ls needed to form the specia l
brackets are a hac ksaw a nd the " Hcndi
Bender," with an assist from p liers and di 
agona l cut te rs. The sma ll meter is a natu ral
fo r peagboa rd with the specia l coa t hanger
b racket shown .

small items of eq uipment that otherwise tend
to get mislaid, and valuable hench and sh elf
space is saved .

Even a sma ll tube tester, suc h a s the Knight
" 400," ca n be mou nted out-of- the-way, ye t
accessible, on a pegboard . Coa t hanger wi re
is su rp rising ly st rong, ye t easily formed a nd
cut.

BUDWIG MFG. CO., P.O. Box 97, Ramona, Calif.92065

JOGGLE
DIMENSIONS

(NOT TO SCALE)

The author has yet to encounter a reason
ably small piece of equipment which couldn't
be mounted in this manner, including a not
so-small tube tester, as shown in the photos.

... K6UGT

1/8 uRAD. TYP.

HYE-QUE ANTENNA-FEEDLINE CONNECTOR
New S·ln·1 molded plastlc ·and·metal

l
~~:;::5r;J"" fit ti n , proyldes : coax feeder eennee-tion, heavy copper leads to elements,

ante nna center support. Hye·Que I
Connector fits standard PL259. Rein·
forced, weather protected. ultn·eftl·
elent. At your ham store, or $2.95
ppd. Companion Insulatort, 2. tor tge
ppd. Includes complete InstructIons.

The tool, known as the "Handi-Bender", is
sold by [on-Cee Products Company, 1203
Ford Road, Cleveland, Ohio for 98c postpaid .
This cast aluminum bending jig, with its slots
and movable dowel pins, allows one to easily
form wire into the sometimes-intricate shapes
req uired to hold odd items of eq uip ment to
pegboard. A hacksaw or pair of diagonal cut
ters may be used to cut the wire at the desired
points.

The coat-hanger wire is untwisted at its
junction and straightened , using the slots in
the Handi-Bender. One end is cut to remove
the twisted portion, and a joggle is put on
this end, usin g the dowels in the Handi-IJend
e r.

The dimensions of the joggle are not crit i
cal, but a joggle is required to keep the
bracket fro m pulling out of the p egboard
holes. The remainder of the bracket is then
formed to accommodate the required equip 
ment shape, ending with another joggle.

One 2 X 4 foot piece of p egboard will pro
vide instant access to a surp rising number of

"""'n" 'A~~



W. W. Dovey W7CJ B
329 East Kent
Missoula, Monta na

Low Cost Grid Dipper

Here is all item that can be used by all
amateurs. How many times have you wound
a coil for you r Hew transmitter, on some odd
size form, and wondered just how close you
were to guessing the righ t number of turns.
\ Vith the grid dipper you call measure the
resonant frequency before you solder the coil
an d condenser com bination into your trans-

m ittel' permanent ly. A grid dip per has many
uses. Among other things, it can be used to
check resonant frequencies of antennas, in
cluding mobile whips. It can be used to meas
ure relative field strength. It can be used as an
emergency signal generator for communication
receivers. I have even used it to align the
if stages of my television set.

Construction: This p art icular grid dipper
has a frequency range of 1.8 to 54.0 mega
cycles. It is battery powered, which makes it
completely portable. It is built in a surplus
tuning unit case fro m an RU-16 aircraft re
ceiver. The parts are available from most junk
boxes. Construction details are left p retty
much to the reader as each individual will
probably have some «pet" case he wants to

-

build it in. A few sugges tions are offered.
Use a good calibrated dial. Use good quality
byp ass condensers. Ground them both to a
common poin t, preferably on the rotor lug of
the tuning condenser. Keep the leads to the
coil socket short-if you intend to wind coils
for 50 me or above. The grid winding of each
m il should he the top coil, with the feedback
or plate winding near the base. Proper phasing
of th e coils is necessary to sustain oscillations .
The grid and plate connect ions should be on
oppos ite ends of the coil, with the ground
and B plus near th e center of th e coils. For the
,50 mc coil use a polystyrene base or mica filled
base from some tube such as a 51\4 or 8 11.
The 50 mc coil is self supporting and wound
with # 12 bare wire . Its feedback winding
was wound with insulated wire and cemented
with model airp lane cement. The spare coils
are stored in sockets, mounted in the cover of
the tuning unit case. Any 0-500 uu or 0-1 ma
meter will work. Battery leads may he soldered
on i f YOll have 110 battery connectors.

Calibration: Calibrat ion is done by first set
ting you r general coverage receiver to the
calibration frequencies desired and then tun
ing the grid dipper until a heat note is heard.

-- --~. _-l



COIL DATA

354

. . . W 7CJB

FREQ. RANGE GRID COI L PLAT E COI L SIZE FOR;\-l

1. 8- 4. 3 me 33T " 3 1 20 T _3 1 6 L6 tubl' base

3. 4- 7. 2 me 17 T N19 lOT " 3 1 6Y6GT tube lx's",

7 -1 5 m c 7T n 9 6 T " 3 1 6V6GT tuhe bas c

15 - 31 "" 3 T 1119 3 T " 3 1 6\"6GT tulxo base

28 - 54 me 5 T " 12 4 T "18 3/8 " diam. sdf-
supporting
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There are resonant frequencies within the ca
ble itself, and if you start to change taps on
your mobile whip and the frequency doesn't
appear to be moving, you are p robably check
ing a resonant p oint with in the cable. For
instance, a 12' piece of n C8/ U, commonly
used with a mobile whip , will tune between
4.5 me and 5.5 me. Pruning of the loading
coil will not affect this resonant p oint. The
correct antenna frequency ca n be checked by
holding your arm within a foot of the load
ing coil. A change in resonan ce would b e noted .

Field Strength: This is done by backing off
on the plate potentiometer until a minimum
reading is obtained . Any signal picked up from
a radiating antenna will be rectified in the
grid circui t and the meter will rise to a higher
va lue. In this manner vou can also check for
transmitter harmonics.

Signal Generator: To peak up the rf sta ges
in your communication receiver, or convert
ers, set the grid d ipper several feet away and
tune the receiver, with the antenna connected
in a normal fas hion, to ohtain a maximum
S-meter reading. Move the grid dipper far
enough awa y to obtain an 54 to 57 reading.
Trim the antenna and rf stages for a maximum
S-meter reading.

4 5 V

50

I sugges t that you calibrate it every 100 kc
from 1.8 me to 7.5 me and then calihrate
every 500 kc from there on, excep t return to
100 kc points through each ham band. I cali
brated the higher bands on a H allicrafter S-27
which covers 28 to 140 me.

Using th e Instrument: For ord inary tank
coils, cou ple the grid dipper to the tuned
circuit and turn the grid dipper dial until there
is a pronounced dip in the grid current meter.
Th is indicates resonance, and is due to the
fact that some of the power from the grid
d ipper is being absorbed by the external tan k.
For the most accurate measurements, back
off the grid dipper until only a perceptable
d ip is no ticed. For high frequency slug tuned
coils that utilize stray capacities to resonate
them, the same method is used-but be sure
that all the tubes are in their sockets. You
may wish to set th e grid dipper on a certain
frequency and then tune the slug being
measured until you notice a dip in grid cur
ren t. If any coil is inaccessible d ue to its being
behind a transformer or other shield , you can
wind a one turn link around the grid dipper
coil and another 2 turn link to fi t over the oth
er coil. Keep the link near the "cold" end of
the coils.

Long \Vire Antennas: T o check resonant
freq uencies of long wire antennas, you can
loop 3 or 4 turns of the antenna wire around
the coil and tune for a dip. F or extreme ac
curacy, check the frequency with your
communication receiver, at the frequency of
the dip, since attaching turns near the grid
dipper coil will shift the frequency somewhat.
In the case of an end fed antenna the frequen
cy measured will be the ~f wave frequency.
You can also connect the end of the antenna
to a 2 turn link and ground the other side of
the link. In this case the measurement will
be the ~4 wave frequency. F or instance, a
wire 120' long connected through a link to
ground will indicate resonance at around 2
me. \Vithout the ground it will indicate res
onance around 4 me.

Mobile and Coaxial Feeds: Couple to the
coax cable with a 2 turn link. Caution is ad 
vised when connecting to a coaxial cable .

VIKING PRODUCTS

HEAVY aXIO aso RECORDER IS BEST
OX AWARD FOR WALL. SIMPLY TURN
ING SPINNERS ALWAYS SHOWS EXACT
NUMBER COUNTRIES csore AND aSLED.
ALSO, EXPLAINS OX CHASiNG TO VISI·
TORS AT A GLANCE. $2.50 PPD.

ALL HAMS UR CAll AND NAME GOLD EM·
BOSSED ON HANDSOME PEN AND PENCIL SET. IDEAL
GIFT FOR THE CHIEF OP. SPECIFY RED. BLUE,
WHITE OR BLACK. REQUEST SPECI AL PRICE ON
QUANTITIES WITH DUPLICATE LmERING FOR
GROUP EVENTS. PRINT NAME AND CALL CLEARLY.
PEN OR PENCIL ONLY $2.75 PPO. PAIR $4.50 PPD.

DEPT. B-3, 196 SO. MAIN ST., ORANGE, MASS.

CHASERSDXax QSO " e corder

[I i J"I '.- 11' I [I
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Transistor Amplifier Design
The Simple Way

It appears to be a safe prediction that
transistors are here to stay. In fact, they
might even be said to offer a few minor ad
vantages over vacuum tubes from time to
time. For example, how many times can a
tube be dropped five feet to a concrete floor
without damage?

But, as most amateur designers who have
ventured into the semiconductor realm h ave
discovered, transistors have one major disad
van tage. It appears to be necessary to have
at least six years' trainin g in enginering and
mathematics to be able to design a simple,
ordinary, everyday class A amplifier using
transistorsI

At least, this is the impression gained when
opening any transistor manual, even those di
rected at the hobby-level experimenters!

About the only way yet offered to sidestep
this disadvantage h as been the suggestion that
a "tes t set" be built up to determine all parts
values by trial and error. Use of such a test
set requires an oscilloscope at least, and in
addi tion is just too much trouble for many
of us.

The reader who's been active in electronics
for very lon g is undoubted ly familiar with
at least a few of Murphy's famous Laws of
Electronics; the most quoted is the First Law :
"If anything can go wrong, it will." Not so
widely quoted, but eq ually true in 99.999%
of all known cases, is the Fifth Law : "If it's
simple, it's wrong."

But the special case of transistor amplifier
design is in th at thousandth of one percent
of cases when Murphy's Fifth Law fail s; a
simp le way exists, and it's a right way.

This isn't to say that it can't he improved
upon, but it will always yield a design which
is as accurate as most tube-type designs taken
from tube-manual data, and which cannot
harm the transistor. Other simple methods
exist, but thev have no such built-in safety
features. . .

Before we get into the simple technique
involved, let's take a brief refresher look at
the typical transistor amplifier, diagrammed
in Fig. 1. As you can see, it consists basically
of merely the t ransistor, a load resistor, and
some bi as-voltage sources. In the common-

J im Kyle K5JKX
1236 NE 44th St .
Okla homa City, O kla.

emitter circuit, most widely used of the three
possible configura tions for a number of rea
sons, the emitter is considered as th e refer
ence terminal of the transistor. Input signal
is applied between base and emitter, and am
pl ified output is taken off from the load re
sistor, which is effectively between collector
and emitter since the bias supplies are as
surned to have zero internal impedance to
the signals.

Fig. 2 shows the original way in which the
voltages were supplied. Separate batteries
were used. To obtain proper transistor act ion,
the collector must be reverse-biased with re
spect to th e emit ter, while the base-emitter
junction must be for ward biased. Fig. 2 shows
proper battery p olarity to meet these condi
tions for a pnp transistor; with an npn, all
polarit ies must be reversed.

Though this was the original technique, it
offers no protection at all against unavoidable
variations between transistors of the same
type, or even against variations of character
istics in the same transistor as temperature
changes.

In addit ion, the two-battery requirement
was unattractive. Early experimenters quickly
figured out that one b attery could be used by
slight modification of the circuit, and the
hookup shown in Fig. 3 was the result. This
is still probably the most widely used tran
sistor-amplifier circuit, but like the original
circuit it provides no protection against varia
tion of characteristics.

As a result, in such circuits Rb is usually
made adjustable, and somewhere in the line
up inst ructions you'll find someth ing to the
effect of "Adjust base resistance as necessary
to obtain proper operation:' This isn't what
you'd call the best in design.

Addition of two more resistors and a ca
pacitor, as shown in Fig. 4, provides virtually
complete protection against all variations, and
this circuit is today the basic transistor am
plifier circuit used in most commercial and
military apparatus. Unfortunately, almost all
the h andbooks bristle with complicated math
ematical formulas when they discuss proper
choice of resistor values for the circuit, and
as a result most of us steer clear of using it.

.. ~ 0 . 0-
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The unfortunate thing is tha t all the com
plication isn't necessary unless you're design
ing: the circuit to meet rigid commercial or
military specifications. For general use, a far
simpler technique yields almost identical re
sults. While a little arithmetic is involved,
most of it is nothing more than the use of
Ohm's Law, and the rest isn't any more com
plicated.

The procedure works this way: first, pick
your transistor type. D ecide what supply

voltage you're going to lise (9 -volt battery,
20-volt line, or what have you? ). Pick a col
lector-to-emitter voltage somewhat smaller
than the supply voltage, and an operating
point current which will be the final current
read on a milliammeter inserted at point X in
Fig. 4.

For best results, the sup ply voltage should
be abou t three times the collector-to-emitter
voltage to he used , but any voltage more
than twice the V ('p is usable. Select a value
for the collector load resistor, R1, so that the
voltage drop across it at the operating current
w ill be approximately equal to the drop across
the transistor itself; if V el' is to be 5 volts,
and current is to be 1 rna, then R 1 should be
5/.001 or 5K ohms.

Add the d rop across R1 to the chosen V""
and subtract the total fro m the supply volt
age. This tells you how many volts must be
dropped across the emitter resistor, He. With
a 12-volt supply for our preceding example,
and a 5 100-ohm resistor for RI ( to use stand
ard values ) , Re would he called upon to
drop 1.9 volts at 1 rna, so would have to be
1900 ohms. Either 1800 or 2000 oh ms would
be usable.

To get the values for the base-bias divid er,

31

T

~T

FIG2

FI G.4

" au

y: ( "
RB RL

,
:'I -.,

RB' RL

"
-j' "

"
N RB' -J- au

RE
/ "1 1_

T

+ 
COLLECTOR

BI AS

'--~-1;f-OUT

FIG. I

FIG 3

l
- +
BASE
BIAS

'N

-7: RL au
N RB

:II



FIG. 5

With Re equal to 1800 ohms, using a 91K
resistor for RbI gives a resulting collector cur
ren t of 1.17 rna; if l OOK is used at RbI , cur
rent drops only 120 microamps to 1.05 mao
With a 2K emitter resistor, the 91K resistor
in the base divider gives 1.05 rna collector
current and the lOOK resistor gives 0.95 rna.

Our design target was 1 rna exactly; the

we apply a rule of thumb which is suffi ciently
accurate for all practical purposes: in a prop
erly operating transistor amplifier using a
germanium transistor, the base voltage will be
!.t volt away from the emitter voltage, and in
the same direction as the collector. That is,
for a pnp transistor, the base will be 34 volt
more negat ive than the emitter. ( \ Vith silicon
transistors, th e fi gure is 7/ 10 volt ).

This means that the base-bias voltage di 
vider must be p roportioned so that the base
voltage will be !~ volt way from the emitter
voltage. In our example, the emitter resistor
d rops 1.9 volts, so the lower leg of the base
divider, R"o, would have to drop 1.9 + .25 or
2.15 volts. If we assume I rna of current is to
flow through the divider, this would require
a 2150-ohm resistor, and a 2200-ohm standard
value would suffice .

The other base resistor, R bI , must d rop the
rest of th e supply voltage at the divider cur
rent ; to continue th e example, R ill would be
required to drop 9.85 volts. At 1 ma, this
would he 9,850 ohms. A standard-value re
sis tor would be either 9100 ohms or 10K.

Actually, 1 rna of divider CU ITent is far
more than necessa ry. A value of 100 micro
amperes is usually more than necessary and
provides ample safety margin . This allows all
divider-res istor values to be increased by a
factor of 10, giving us 22K and 91K 01' lOOK
as end values.

In both cases where the calculated value
has fallen between two standard values, we
have indicated that either stand ard value may
be used. This is hue b ecause the entire cir
cuit is highly self- regulating, and corrects for
these "minor" errors rather closely.

T o see how this works, let's draw up our
example in F ig. 5 with the calculated values,
then check back to see how the standard
values affect the result.

use of values other than the exact ones cal
culated has caused a maximum error of only
170 microamps in the current, and two of the
combinations arc only 50 microamps away
from target.

Here's how to check it , so that you can use
the same approach to check out your own
designs: First, determine the voltage present
at the midpoint of th e base-bias divider. Sub
tract )~ volt (or 7/10 volt for silicon) for
the base-emitter drop, and the result is your
emitte r voltage. \Vith emitter voltage known,
the voltage across the emitte r resisto r is fixed.
With this voltage and the value of the resistor
known, current can be quickly determined by
Ohm's Law, 1= E/R.

You might notice th at "beta" or the tran
sistor's current-ampllfication factor does not
enter into the calculations at all. This is not
an oversight; a circuit designed by this ap
proach will give virtually identical current
Row regardless of the gain factors of the tran
sis tors plugged into it! This is , in itself , power
ful protection against variations in character
istics. It also enables the experimenter to
make direct comparisons of various models
of transistors, to see which works hetter for
his purposes.

To get an approximate idea of the gain to
expect, another rule of thumb is often handy.
This one says that the average gm of most
transistors is about 0.4 mhos; while ind ividual
types vary in exact value, this is close enough
to be of practical use with all the read ily
available ones. As usually used, a transistor is
almost equivalent to a pentacle tube, and so
the pentode gain formula (gain = gm times
R1) applies. The circuit of Fig. 5, therefore,
could be expected to have a voltage gain of
about 2,000. Its maximum output before
clipp ing, however, is only 10 volts (twice the
collector-emitter voltage ) so that maximum
input signal would be 5 millivolts. To allow
larger input signals, the value of R1 can be
reduced which in tum reduces the gain. In 
creasing the operating current can main tain
the same voltage drop across R1 (halving th e
resistan ce while doubling the curren t main
tains the voltage cons tant) which will, in
tum, allow the same output voltage. Since
gain has b een cut in half, though, the input
can now be doubled.

Following a similar approach will allow
you to design a transistor amplifier for almost
any application you may h ave in mind- and
without need for any complicated math. W ith
this ability safely in mind , you too may agree
that semiconductors may be here to stay!

.. . K5JKX
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VANGUAR

$149.95

LAB
VANGUARD TV CAMERA
VANGUARD Model 400

on ly $149.95 less
Vidicon and lens.
F/l.9 lens with focus ing
" C" mount- $ 18 .9 5
Type 7038 Vid icon
Grode A $85.00
Grode B+ $7 5 .00
Grade B $60 .0 0
Gra de C $2 5.00
Gra de C su ita ble for test
purposes only.

Save $3 .95. Came ro with lens and
Grade A Vidicon only $249.95.

The VANGUARD Model 400 is not a kit
but a factory assembled camera, fully
tested and guaranteed. It is designed
f or cont inuous duly and is complete
with self -c ontained synchronizing gen
erators, 4 me. video amplifier s, power
supply , tripod mount and TV tran sm itter
tunab le from channels 2-6. Video output
is available inte rnally. Operate s with

average room l ight ing and pictures can
even be obtained with subject illumi
nated with as low as 1 f oot-can dle
when using our lens and vidicon. Pic
ture sharpness guaranteed to be equal
to the best capabilit ies of any standard
525-line TV receiver. Modular construe
ttcn and pri nted circuits permit qulck
replacement and serv icing of major

c i rcui ts. Weighs 12 lbs.-measures ap
prox imately 81j4" x 61! X 6".
Model 400-X with crystal-ccnt rotted
horizontal frequency available for only
$20.00 more .

We will ship camera and vidicons only
by REA Express shipping charges cor
teet.

Build ing your own TV camera? The following assembled and t ested c ircui ts will save you much t ime and money.

POWER SUPPLY wi t h tripod plate-$28.00.
SWEEP and SYNC. GENERATOR. Tested and complete
wi t h tu bes-$18.00.
VIDEO AMPLIFIER with MODULATOR and R.F. STAGE.
Tested and complete with tubes- $20.00.

$10.95 up

VANGUARD
TRANSISTORIZED CONVERTERS
New series 300 with 3 VH F -UH F t ransistors, crystal 
con t rolled o scillator, tuned R . F. s ta ge and low n oise
mixer. One miorovolr senait ivity. ~lore than 30 high
qualit y part s carefu lly assemb led a n d tested . ~[easure

on ly J" x 20" x 2". Operate a t 12 volts D C 4 · 5 rna .

FOCUS COil and DEFLECTION YOKE. Professional quality
with full shie lding and cosi ne wound yoke. Complet e
with vidicon signal r ing cont act, yoke and tu be clamp
- $36.00.

More parts available-send I De for complet e catalog .

Available • the following modules:,n
Model Input me. Output me. Priee

r'
O 144-148 50-54 $12.95 ppd.

2M 3OO-E 144-145 .6-1.6 $12.95 ppd.
30Q.f 144·146 28-30 51 2.95 ppd.
300-0. 144-1 48 14-18 $1 2_95 ppd.

{ 300-B 50-51 •6-1.6 $10.95 ppd.

6M 300 -C ~0-54 14·18 $10.95 ppd.
300-1 50-52 28-30 $10.95 ppd.

20M 300 -G 14.0-14.35 1.0-1.35 $10.95 ppd.

CB 300·A 26.965·27 .25 5 1.0-1.29 $10.95 ppd.

WWV 300-H 5.0 1.0 $11.95 ppd.

Inl'l. 30Q. 1 9.0-10.0 .6-1.6 $11.95 ppd.

CHU 300-K 7.3 1.0 $11.95 ppd.
CHU 30Q.L 3.35 1.0 $11.95 ppd.

Mar ine 3QO.M 2·3 .6-1.6 $11 .95 ppd.

Aircraft { JOO-N4 121-122 .6-1.6 $1 3.95 ppd.
300-N5 122-123 .6-1.6 $1 3.95 ppd.

f ire, Police
300-P 155-156 .6-1.6 $13.95 ppd_etc.

CUSTOM 300·X Choice of 1 input tree . $14.95 ppd.
MADE and I output tree. be-

tween .6 me. "d 160
me.

A ll above converters are supplied with ~l otorola type
connectors. For two 50·239 con n ectors inst ead, add
75c. X . Y .c. r esid en t s add 4 % sales tax.

or cashier's check . CO D 's must include 20% d eposit .
N. Y.c. residents add 4 % sales tax. I n cl ud e suffi cient
postage fo r all it ems except converters and circu it
modu le s wh ich are post pa id .

Xuvistor con verters a vailable from $10. Circuit modules
and g overnment sur plu s equipment also a va ilab le. Send
IOc co in or stamps for complete catalog.
F or prompt shipmen t please include posta l money order

VANGUARD
IANUARY 1965

LABS
Dept. H.I
190-48 99th Avenue
Hollis, N. Y. 11423
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Jim Kennedy K6MIO
2816 E. Norw ich Ave.
Fresno, Calif.

Th e H eath Cnntenna is an excellent.
aid for ham experimenting. This sim
ple modification ex tends its use to
above .432 znc.

Modifying the Photo Credit: Joe De Y ONn g WA 6CQL

Heath Cantenna for UHF

Fig. 1. A dummy load may appea r resist ive
or reactive to rf . The Cantenna a cts slig htly
inductive a t UHF but addition of a small
capacitor cancels th is induc tive reacta nce.

At high frequencies , these loads perform
well and exhibit tolerable vswr. However, in
the VHF and UII F frequency ranges, per
formance falls off due to a rising vswr.

The H eathkit Cantenna power rating is 200
wat ts continuous and 1000 watts for lip to
ten minutes. The vswr at 50 mc was meas
ured at about 1.15/1. This is a generally ac
ceptable level however; at 220 mc the vswr

rises to 1.35/ 1 and at 432 mc the fi gure was
1.8/ 1.

A high power 432 rig operated into such a
load might be serious ly damaged if the trans
mission line were being operated near its rat
ings (an easy thing to do at 420 mc ).

Mismatch in dumm y loads is the result of
either a resistive mismatch or a reactive com
ponent in the load .

Since th e de res istance of the load is 50
ohms th e source of the standing waves at
VHF is probably reactive . This reactance is
generally either a shunt capacitance or a series
inductance. See F ig. 1.

The source of this reactance is generally
either a peculiarity of the load material itself
or a lead length or d ress p roblem. In prac
tice, it is generally a combination of a lot of
the former and some of th e latter.

In th eory, th en, to return the load to a
resistive impedance of 50 ohms, it will be
necessary to cancel the reactive component
by adding the proper value of either induct
ance or capacitance.

This generally means that load fl atness be
comes a frequency sensitive thing, i.e. the
load is tu ned or ra ther the reactance is tuned
out. This is no more than what you had be
fore. except th at now th e effect can be con
trolled.

In applying this theory to th e Cantenna. it
was found that in the 220-450 me range, the
load exh ibited some series inductance. It was
further found that, according to theory, a
small capcitance shunted across the load could

50 0 hmlio
Whe n X L=XC they c ance t
and the load is r es isti ve

lnduet h'ely reaeuve Capacit jve ly r e acnve

Xc

Resistive

The first requirement for accurate rf pow
er measurements is a flat dummy load . Like
wise, very low vswr in a dummy load can
be an important factor in testi ng high power
transmitters.

Several relativel y inexpensive dummy loads
are curren tly available for 50 ohm lines. Of
these , at least three are capable of handling
lip to a kw outpu t.
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be made to ca ncel the inductance in the load
a nd produce a resistive 50 ohm situation at
432 me and hence reduce the vswr to virtually
1/1.

This was done by add ing a small variable
a ir capacitor of 5 to 7 mmfd across the input
to the load to ground .

The ca pacitor in the photograph had just
enough capacity to null the standing waves
at 432 me.

The lowest vswr a t 220 was observed at
maximum capacity and. though lower than
before, did not produce a null, indicating
that more capacity would reduce the vswr
even further than the value shown in Fig. 2.

It will be noted that a slight increase in
vswr is seen at 50 me wi th the capacitor In
stalled at maximum capacity. This indicates
that somewhere between 220 mc and 50 me
the natural reactance of the load has changed
from inducti ve to capacitive.

. . . K6~lIO

Fig . 2 . VSW R measured a t various frequen
cies with and without added ca pa cito r. All
measurements with ca paci tor are with capa
ci to r full y meshed.

The general conclusions to be drawn from
all this a re : if operation is desired primaril y
at 50 me, and the vswr must be below those
given, a small amount of inductance between
the connecter and the load terminal should
Hatten out the load ; and, if operation is de
sired from some undefined point below 220
me to some equally undefined point above
432 me, a 10-15 mmfd air variable will allow
the load to be tuned to minimum vswr.

If very low vswr operation is required from
50 me to 450 me, a small inductance and a
10-20 mmfd air variable might both be in
stalled and allow the load to be tuned across
the entire range.

Though these last statements are, for lack
of con firming experiments, somewhat coniec
ture, the fact of a Hat load a t 432 me and
an improvement at 220 mc was definitely es
tablished , and though no fi gures are shown,
tests indicate that these modifications have
little, if any, detrimental effect on operation
below 30 me.

FREQ UENC Y VSWR
NOR MA L

,

EDITORS and ENGINEERS. ltd.

The leading book on

TRANSISTOR
COMMUNICATIONS

EQUIPMENT

Handbook cove rs a wide range of com
munication uses for both amateur radio
and commercia l applications.

Simplified th eory, plus practical con
s t r uction proj ects including amplifiers,
V.H.F. equ ip ment. s in g le s id eba n d ex
c iters and a complete 8.S.B. transceiver.

BOOK $500=04 4 ea.(foreign $5.50)

by
Donald L. Stoner, W6 TNS

Lester A. Earnshaw, ZLtAAX

ORDER FROM YOU R FAVOR ITE ELECTRON IC PARTS DISTRIBUTOR.

II h~ cant/ot supply, send tiS his JI6me a ' ld(i y""r remit tance, and "'8 ",ill ."pp[y.

New Augusta, Indiana
Dealers : Electronic dist ribu tors, order from us. Bookstores
li~ ra.ries . newsdealers. order from Baker & Tayl or Co.:
Hrustoe. N.J. or Momence, III. Export (except Canada), order
fr om H. M. Snyder Co., 440 Park Ave. Sout h, New York 10016.

1 : 1

1. 35: 1

1. 3 5 : 1

VSWR WITH
C A P AC ITOR

1. 8 : 1

1. 2 5: 1

1. 43 : 1

50 Me

432 Me

220 Me
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Elliott Weyer W2LLZ
37 West 8th St.
N ew York C ity

I'd L.ike to See:
Th e T hree-uiau Two -stop. This much need

ed mechanical device for facilit ating the
"three-way" QSO is a sim ple b uilt-in mecha
nism ill the main tuning dia l of the communi
cations receiver. The dia l looks normal except
that it has two buttons on it. \Vhen you have
tuned in Joe you push the button marked "A".
Then when you tune in the party of the second
part, you depress bu tton " B", That's all there
is to it. Heturning to Joe is easy because the
dial locks and will not turn farther south. And
in the other direction , you cannot overshoot
either. I forgot to say that there is also a red
button which releases the two pre-set locks.
Even my typewriter carriage does something
like this.

T he Blast-off. Thi s is simply an ave circuit
which really works under rugged circumstances.
Suppose you have picked up a weak signal
which just must be rare DX, so you advance
th e rf gain, the better to hear it. Crash! The
fellow d own the block- the one with the Texas
Kilowa tt lets go with a CQ. Of course the
rare DX is gone forever, but you would like
to salvage your headphones, your eardrums
and your poise. \Vhy not a real ave?

The Dou ble-Out. Rejection tun ing is a great
thing. So why do they not give us t ico of
them to reject interference and noise on both
sides of the desired signal? So simple.

T he Great Inflatable Kite. This remarkable
invention is just the thing to take with you
on Field Day. It rolls up and fi ts in a cigar
box. Two large p ieces of plastic sheeting,
trimmed to "kite-shape" are edge-sealed to
gether all around . Spot-ties hold the two sur
faces together at suitable points. \ Vhen inflat
ed from your CO 2 cartridge (or with hydro
gen! ) it becomes a near-ideal airfoil. So car
ried away was I in fl ight of fancy that I almost
fo rgot to mention that the d irector, reflector
and driven clement of shiny silver are cun-

ningly plated on the inside surfaces of the
plastic envelope. (The true exhibitionist ham
will have his call letters in six-foot block letters
on the under-belly. )

Th e Tab-Log. This modified Log Book is a
great convenience to those organization h ams
who diligently keep an alphabetic card index
of important contacts. In this case, the log
book has a Fold-under extension of the left
hand edges of its pages. Carbon paper is in
serted of course; and the result is that when
you h ave completed a page, you h ave a tear
off sect ion which is a carbon copy of the im
portant information on each contact-sdate,
time, station called, etc. Of course the carbon
copy is gummed , and the separate entries
are perforated for tearing apart and pasting
up on the 3x5 index cards.

The Self-timed Tape Recorder. Tape re
corders and accessories are being made more
complex, yet more useful, by leaps and bounds.
Yet the very obvious feature-a built-in start
& stop timer-does not seem to appear. In our
opinion, all excepting the lightest portable in
str uments should be so equipped. I need it to
turn on and off the recording function when I
am in the bowling alley (which I've never
been in one of yet) . Of course the aim is to
engage in some purposeful eavesdropping on
the bands in absentia, or merely to record a
radio program after hitt ing the sack. It's ob
viously illegal to use such a timed recording
as a shouter-outer on the bands if you're not in
the shack yourself; however the on-off record
ing function would be very useful in many
ways, such as monitoring your own mobile
signal from the home station when you are
on the road. On and off function switching
will probably have to be power-actuated by
solenoids to avoid fla ttening of the puck and
drive discs. Come on, somebody , do some
thin g! .. . W2LLZ

TELREX LABORATORIES
ASBURY PARK, NEW JERSEY

Wri te
for TELREX

Pl65

MId.
under Pat.
2,576,929

~ "BALUN" FED INVERTED "V" ANTENNA KITS
.., SIMPLE-TO·INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS,

1 KW P.E.P. Mcnc-aan d Kit lKMBlV/81K $19.95*
2 KW P.E.P. Mon o-Band Kit 2KM81V/81K $22.95*

*Klt comprises, en capsulated, " Ba lun," ccpperweld, Insulators,
plus Installett on and adjustment Instructions for any Mono
ban d 80 thru 10 Meters. Also ava i lable 2, 3, 4, 5 Band Models.
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Answer on p . 8 1

GALAXY ELECTRONICS
10 South 34t h St reet
Council Bluffs, Iowa 51504

Please rush me your FREE detailed brochure.

Galaxy III or V o perat ing manual ($1.00 ea.

Postpa id Continenta l USA)
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II City State Zip, _L ~
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Ham X-Ward.

Horvev B. Rock, WA 2 BWQ

432

31

21

•

13

36

I.

I-Scope p attern
z-c-H am (abb.)
3~Address

4-Nickle ( C hem. )
5-~rake a connection
6-G eo rg ia ( P refix)
7-Switching device
9-1 / Q of a capac itor; factor

12- Heard
14- A venu e
IS-Capacitance between collector and emitter of transi s-

toe
16-Governll1ent agencies
17-AC collector r es istance of transistor
22- Please
23-Amplifier typ e (2 words)
2' - Result of lack of filtering
2S- Repea t
26- Rough spot on chass is
27-Type of t r-ansist or current
28- \ V 4 s tate
J5-Re1ay
37- R TT Y part
59- E thiopia
4D-French Oceania

I - Power con vers.ion d evice
8- 1)'p c of wave

9~SK

1l~41r~ f~

13-Final Amplifier
I S- Defense agency
16-Antennas
t g-c-U u ir of energy
19- T ran sistor amplifi er con fi g u ra t ion
2D-Transformer current
21-Type of silicon j uuct ion d iode
23-keying fau lt
26-Fixed negat ive tube vo ltage
29-Argent ina
3D-See 13 Acros s
31- F u n ct io n of secon d s ta g e 10 som e tran sm itters
32-COllllIlunication mode
33- That
34- S a in t Ma r t in
36- D escr ip tive of circuit con t a in ing inductance, capacr

tance and r es is ta n ce .
]8-Not neutral ized ; scillat ion (2 words)
41 -Type of transistor current.
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Conelrad: NO!
Anthony " Tony" Curtis K3RXK
1333 Logan Blvd .
Altoona, Pennsylvania 1660 2

E.B.S.: YES!!

COMMON NEGATIVE BUS

T,

broadcasts will do su on their original trans
mitting freq uencies. This is to be compared
to the old system of permitting some stations
to return to the air on 640 kc and 1240 kc,
There are other differences but this is the
most striking change in p lans.

So, you say: How does this affect me? Well,
the answer is sim ple. Even though the in
d ividual amateur is no longer required to con
stantly monitor his local station for program
interruptions, it is still of very grea t value to
the ham to know just when his local station
goes off the air.

H the Big \ Var comes, we will want to be
wa rned just as soon as we possibly can be.
Some system to unobtrusively watch for Stich
notification would be most desirable. Any
sudden floods, hurricane, tornado, or other
na tural disas ter striking your area should be
acknowled ged immediately. A source of im
mediate notification in this event would be
very handy, indeed. If a system of EBS moni
toring could be available inexpensively and
conveniently, there would be no need for any
ham to be caught unaware.

CONELHAD operation experience by mnn
ufacturers, electricians and broadcast station
engineers has contributed greatly to the art of
emergency notification signal pickup. Many
systems have been devised which are h ighly
successful. This article will describe one sirn
ple system which is minor in cos t of construc
tion and cos t of operation. Construct ion time
is slight and operation of the unit is not a
headache to those persons who have to bear
the unit daily.

The unit is p owered by its own internal
power source or it can rob power from the
host BC rcvr which supplies ave voltage. A
single dual -triode 12AX7 is used to interpre t
the broadcast signal (or lack of signal) and
to trigger the alarm relay at the tim e when
the station goes off the air. Switch 53 is a
reset button which returns the uni t to its
ready-to-go position of operation.

The alarm system is fired by the relay and

6
v••

l~OK

TO
ReVR
GNO TO AVC
,- • + v

I ,#
5. --

N;
PLUG

"(lV

Tl 150 v, @ 25 mo. + 6.3 v @ A. power
xfmr
51 , 52 single-pole sing le- th row switches
S3 pushbutton momentary contoct switch
Sr1 20 rna . selenium rect ifier
R1 I 5000 ohm coil reloy
RI 1000 ahm/ I watt
R2 1000 ohm
R6 5 megohm potentiometer
C 1 16 mfd. @ 250 v. double-sect ion con
densor
VI 12AX7 tube
Bz 6 v , buzzer
I I , 12 red and green pilot lamps

Iteceut ly, the civil defense authorit ies and
the Federal Communications Commission
struck clown the emergency broadcasting sys
tern known as CONELHAD : CONtrol of
ELectrom agnetic RADiation. The old system
which h;'H1 been under fire from some sources
for some time was called inefficient and too
complicated for its value. In the void , the
FCC created a new network for commercial
broadcnsting rad io and television stations to
use for emergencies. The new system is known
as EBS or Emergency Broadcast System.

A great many people around the country
have been mystified by the sys tem because,
as yet, the civ il defense authorities have not
heavily publicized th e new procedures. Ac
tually, th e main difference between the new
EBS and CONELHAD is the fact that after
stations are notified to leave the air due to
some natural or man-made emergency, those
authorized to return to the air with emergency
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MODEL 102A

Marina Communications
2912 Industrial Way
Santa Maria, Calif.

Pal . Pnd~. U.S. A. & Canada

,.
- -".. -'1 -~_

• PU$U(tTOi steOMO TO MOllE AMD • H SWlTCfl lUOMll CDll'UISOM, .. - ,:__..

BUDDY NUVISTOR PRE-AMP
2M - $9.95 6M - $8.95
* Increases sensitivity up to 20 db.
* Small size 2 x 2W' fits anywhere
* Completely wi red and assembled

1 * Reduces images
'" * Improves se lect ivity

* Simply installed* CB model $7.95

169.45 ( Add ~7fo. Sidelone
- e, Iher ",odel)
15 DAY TRIA L

Return For Full Refund If
You B u r n It O u t O r A re
Not FUL L Y PL E A S ED
• St d. co" coupl... _ Monilot.d

(~ ",lr to f redli ne) . wilchinl
_ No TVI Or _ Full Lel al

Suck oul Inpul
_ 30 DB Min. C.in • Bur nout
(10.80 ",I.. ) Proof

_ No Elied on _ CW SidetOI>r
Tranl miooion (oplio ....l)
W~ite (or Fre~ Litera.tu~e

3J M,--rlle Avenue
"ii'"'iio~:iiiC'iiii':'':-::=-== FICHTER Ce<!.... c ,...e. N. J.
,~ ELECTRONICS Tel , CF.nter 9·6412:

Improved lOlA Adjul labir Mul e (;,("jl
Breaka Any Xml••Rc.', Brlw r." Dola '"
OU hel Wilho,,1 Chh. I",prou d Se",i .
(ond"dor Thro"lh-Po. il ion Swilch
S wi t( hea Rnr Oi.ed l, to Antenna
for Unity Gain 6-80 Min .
102: B. $S9.00 Iike IO!A(<(. r n r. mUl inr

. . . K3RXK

the alarm itself can be anything from an elec
tronic tone to a light bulb. Each person can
custom design the unit for his own setup . I
chose to use a small 6 volt buzzer and red-glow
pilot lamp for alarm, with a green-glow lamp
used to indicate that the unit is on and in
the ready-to-go p osition. Using an SPOT relay
allows a system similar to this, b ut you might
choose to use the simp ler and cheaper SPST
relay, which would permit an indication only
at alert time.

Whether your host receiver has 6 or 12 volts
available for filaments, you can still use the
12AX7 tube.

A great many transistor rad io sets are in use
today, causing many of the older tube sets
to be left here or there to collect dust. Any
old set capable of supplying the necessary
ave, would be suitable and could certain ly be
most easily found and obtained.

So, even though CONELRAO is out, EllS
is in and we should all take it upon ourselves
to make some definite arrangement to use this
excellent emergency warning system. It may
seem like a bother now, hut if WW III comes
you will be most h appy to have all the extra
seconds of the fi fteen minute warning you
can get!
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Th e what, why and how of ALe.
M ake your signal seem up to 20 db
stron ger.

Jim Kyie K5JKX
12 36 N.E. 44th St.
Oklahoma City, Oklo .

Automatic Load Control for SSB
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STO

o

TO T2 10 RI3 •
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n e 'I3 -6OC6 '" s RF li MP ,
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,
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' \. ~l / " : JE'2 /1
------

2 "" T _",0 _ l.£O"7- ~I 2

'" .L Ti" " - "I:' -
lOOK

-
v~l"'00

lOOK , O-I MII 470--

bK3-SW TOAVC ON RC V
. TO PIN

ON TERM .

~ H'~ 051 C6.1.. -64 +26
c 125 ~ ~~~ 680K 33&r

I"""" 7 ?.._ 82K 10

, ( '- R52 C65
I ~~~" r-' ' .'M ; ";'7"
"-.L co, 2 V 10K

~ 10 ALC
6Al5 ZERO

..; : 220uh AlC RECfh

" 680 0
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OFe
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thongh, let's take a look at what it is and
how it works.

The "what" is simp le. it's a fully automatic
system which "rides the gain" OIl your ex
cite r's drivers so that the final is never over
driven. Accomplishing this simple end does
away with most types of SSB distort ion. In
addi tion, you can then crank the audio gain
wayan up, since the peaks will never be able
to overdrive the output, and you now have
the equivalent of an audio compressor. This
raises the average-to-peak power ratio of the
voice, just as the land-line folks do with com
pandors or the AM gang with speech clip
pers, and increases the "loudness" of your
signal at the other end of the circuit.

The "how" is eq ually simp le but at this
stage several alternative approaches are avail
able. The first one tr ied consisted of a gadget
to pick off a little of the outgoing energy at
the antenna connector, rectify it to get nega
tive-going de, and apply this de (after filter-

+ 260

Fig. J ALC circuitry of Collins KWM- J
(Switches omitted, connections drawn a s
they exist when S4 set to sse and S2 to
ALe, unit in transm itting condition. I

' 0

T
100

K

68 0K

reo

T

IF AMI"

"ecce

'0 C20,
+29OV ,

1'0
veut.
NETWORKS

33
"I' ,4 uf

.I uf ::r.0 1u f

M -" IV-=-

2 7
TO JI5

= Ale ' REel
Vl3 GALS

5 ,I•

'r0 '"• •• VB
;::::; 6 146 1:::-=-

~i~" I ' f 220'h
..... 6146, ~

I 2200 " '" TO- 7 0 \l

I
K

Fig. 2 ALe ci rcu it ry of Collins 325-1

This might be comprehensible were ALC
a difficu lt idea or if it were complicated to
add to an existing rig. But the fact of the mat
ter is that ALC can be added to any trans
mitter in which the final operates Class ABi
in a matter of minutes, with junkbox parts.

H you're among the gang using a 100-watt
range excite r followed by a big linear, you
can make the ALC work with both. Alterna
tively, you can put the ALC in only the ex
citer, then swamp it down so that it cannot
overdrive the linear. You'll still have the same
advantages.

Before we get into the "how" of AL C

One of the most useful, though least dis
cussed , operat ing aids for the sidebander is the
device known as "automatic load control." An
ALC-equipped transmitter cannot flat-top, is
unable to p roduce splatter unless woefully
mistuned, and in addition will be some 6 to
20 db louder at the other end of the line- and
yet the standard ham handbooks, all togeth
er, devote less than half a page to the idea.
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point all of the time . This does no harm, and
assures you of maximum power out,

Fig. I shows how it's d one on the KW~I - I ,

with the AL C circuitry presented in bold lines.
VlO, a 6AL5, rectifies the hash, while R51,
1t52, C64, and C65 form a combination fil ter
ing and hang-time ci rcuit. The two capacitors
charge lip instantl y when control voltage ap
pears, but take nearly D' seconds to discharge,
so that the ALe voltage follows the average
level but is never lower than any occasional
peak.

The sole earl ier description of this circuit
incorrectly refers to VI 0 as a voltage doubler.
While it does look like a voltage doubler as
used here, it is not. The O.I-mfd input coupl
ing capacitor never returns back to ground
directly, so the charge on it is not used in get
ting the ALC voltage. The diode of pins 2 and
5 is a shunt rectifier, while that of pins 1 and
7 is a "hang" diode which prevents the recti
fier or source resistance from affecting the
time-constant network.

In the KW~I-l . the control voltage is ap
plied to if amplifier V3, and to rf amplifier
V4, both 6DC6's. Each gets the same amount
of ALC. The lead to pin 19 of the terminal
strip is for applying external AL C from a
separate linear, while the ALC-zero circuit is
for zeroing of the meter (a modified 5-meter
circuit) .

The circuit used in the 325- 1 is similar but
not identical. In this one, the rf ampli fier is a
6AH6 rather than a 6DC6, and it gets a larger
share of the ALC voltage. However, the 6DC6
does most of the controlling and the rf ampli
Her's main contribution is protection against
instantaneous high-energy peaks.

.I IN4 59

~2A~LRFt f--- '---I - - ::r::- - - FAST
B,I 680 .l u ' Al e l

GRID (AI IIN459f',OI - K

1. r -+- - - -Sl OW-= -= 33 ALC (C )
m'o

Fig. 4 A LC adopter for any AS I final

We d idn't redraw the KWM-2 circuit since
it is so similar to that of the 3251.

\Vhen used with the 305-1 linear, ALC volt
age is developed in the linear ra ther than the
exciter. The grid return is made through an
audio transformer, and the hash to be recti
ned is taken from the secondary of this trans
former. No time-constant networks are em
ployed, since they are in the circuit of the
exciter at all times.

\ Vhen using one of these exciters with the
305-1, the ALC outp nt of the lineal' is jump
ered to the external ALC terminal of the

9 AMPm,
6 YGA V2

, 7
12AT7 6A...
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K 'F]:1M

~uf

, , _1~
' M ) 1
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'M
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~- 82 ~9 ~ 6
K V, .

- 6 T8

3~ 7
AGe RECT

- 150 .I uf

146 GRIDS ~~ "
"

" ' OOK

680

TO B,AS
- '50

Fig. 3 Johnson Invader A LC circuits (sim
plified, swi tching omitted)

ing ont the af hash ) to a low-level driver
stage just as ave is applied in a receiver to
cut back the gain.

To make this system work, it's necessary to
put some delay bias on the rectifier so that the
final can develop fu ll rated output before the
ALC starts to cut down gain. This compli
cates things a bit, and in addition the gain
reduction is slower than most of us would like.

H owever, it's used by Hammarlund the HX
50, and appears to work nicely there.

But the fellows at Collins came up with a
much simpler idea which applies to all Class
AllI fina ls. They remembered that the grid
leak AM detector of earl ier days was simply a
diode detector made up of the grid and cath
ode of a tube, d irect-coupled to an a mplifier
( the same tube ). The essentia l part of this
memory was that grid and cathode form a
detector.

They do the same thing in an over-driven
ABI linear. The detected signal shows up on
the grid-bias line as hash at audio frequency.

If you just insert a reasonably high im
pedance ( to audio ) in grid-return line, then
pick off the audio through an rf choke to
eliminate the rf and a series capacitor to get
rid of the de, you can then rectify the hash to
get a control voltage.

This voltage will be comple tely absent un til
the fin al is driven into grid current. The in
stant grid current begins to Row, however,
the control voltage appears. When p roperly
applied to d river stages, the effec t is to keep
the tube operating right at the grid -current
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exciter, and the exciter is tuned so that its
own ALC never gets a chance to operate
( very light drive ). Then the linear's ALC will
act to keep the final fully driven as much of
the time as possible.

TO BIAS

Fig. 5 Hookup of ALC adapter

Hammarlund and Collins aren't the only
manufacturers using ALC. Johnson includes
it in the Invader, and the circuit is shown
here. It is similar to the Collins approach,
except for the "clamping" voltage applied
through pin I of the 6T8. This voltage pre
vents the ALC line from ever going more
negative than about -7 volts. This is neces
sary, since the Invader controls the second
aud io stage as well as its 9-mc amplifier. ALC
voltage on the 12AT7 must be kept to less
than a couple of volts.

Heath includes a simple and effective ALC
circuit in the HX·20, while Hallicrafters uses
what they call AALC (amplified automatic
load control ) in the SR-150.

[t
ANY AUDIO ~

XFMR :7
BREAK GRID RETURN
AND INSERT IN
SERIES

linearity. While we might tend to quibble with
that decl aration, there's no doubt that the
30 microamps or so that flows with a good
ALC working doesn't do anyone any harm.

So now to the "how." You real sharpies are
probably already at the ben ch , adapting one
of the Collins circuits. If not, Fig. 4 is a
ready-adapted version for you. This can be
assembled in fi ve minutes or so with a mere
handful of parts, and in fact will all fit on a
single 5-terminal tie point which can be tucked
into any odd corner of your rig.

Fig . 5 shows how to connect it into the
rig. If the decoupling resistor isn't present
in your grid return, add it. Don't use less
than 5K ohms, for this is your gain control.
The higher the value of this resistance, the
more ALe you'll get for a given amount of
grid current. HI , C l, and C2 may already
be present in your rig. If not, use a .01 disc
ceramic for CI , a lOOK ~~-watt for RI , and a
.001 disc for C2. Hook to either B or C as
you prefer. You'll probably want to try it
both ways to see which works best for your
own voice and equipment.

FINAL

G

ANY LOW
LEVEL STAGE

AB ,

~ /------ --,
~ /R, ....>, RF

(SEE TE XT) AD~~e,.ER A IBYfASS

= 1-
-'-- B OR C

DECOUPLINT C2 RESISTOR

c

TO PIN 7 , VIA
Fig. 7 A LC for any ASl outboard linear

T

RIO?
1M

+-_~...<-=- TO OS

~
~ADDED

SILICON
DIODE.S

TO AlC

Fig. 6 HT - 3 7 modification

The Hallicrafters circuit simply p uts a tri
ode amplifier between the grid-pickoff point
and the diode rectifier, to give a more posi
tive cutoff. They use h alf of a 6EA8, with
a p late load resistor of 47K ohms and an un
bypassed cathode resistor of 1000 ohms. The
remainder of the circuit is "standard".

Along about now, some of you should be
noticing that for the ALC to operate, the fina l
grid must be drawing a small amount of cur
rent . Otherwise, there's no ALC voltage.

Worry not. Collins says that this minute
amount of grid current actually helps improve

Picking the low-level stage to control should
be little problem. In the Swan transceivers, the
6CB6 if stage is a natural. This requires only
lifting the ground end of the 470-ohm resistor
in its grid, and bypassing it. In the HT-32,
connection can be made to pin I of V5. The
HT-37 requires a bit more effort; details are
shown in F ig. 6.

If you are running with a linear, the simple
adapter of F ig. 4 may not quite fi ll the bill
unless exciter output is swamped down so
that maximum exciter output just barely
drives the linear to saturation. However, the
version shown in Fig. 7 will handle virtually
any ABI amplifier. This is an adaptation of
the 305-1 arrangement.

For the popular "four-Bl I's" Class B linears,
these simple circuits won't quite do it. One
which should, based on the design used in the
Collins 30L- I, appears in Fig. 8. Unlike the
other circuits shown here, this particular one
hasn't been performance tested and may possi
bly have a hidden bug or two. The time-con-
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TRANSCEIVER

At on ly $395, the Swan 350 transceiver offers features to gladden the

heart o f the most discriminating. Five bands, 400 watts of power and

equ all y at home as a mobile , portable or home station.

For complete specif ications call or write your nearest Henry Radio Store

and - DESIGNED TO SOLVE YOUR FINANCING
PROBLEMS ... HENRY RADIO'S EASY TERMS

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

CALL DIRECT . . . USE AREA CODE

Butler 1, Missouri 816 679-3127
11240 W. Olympic, los Angeles, Calif. 213 477-6701
931 N. Euclid, Anaheim, Calif. 714 772-9200
431 E. Green St., Pasadena, Calif. 213 684-0861
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895
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Fig . 9 Tune/oper switch

To determine if the ALC is actually doing
anything, you can rig up a meter circuit fol
lowing the leads given in Figs. 1 and 2, or
you can measu re ALC voltage directly with

stan t network is omitted deliberately, since
it's assumed that the exciter will have its own
ALC adap ter installed for those occasions on
which you want to use it barefoot.

The only thing to be careful of when in
stalling the ALC adapters is not to foul up the
rf circuits. Keep the lead from the grid-pickoff
point to the rf choke as short as possible. Aside
from this, almost nothing is critical.

Fig . 8 Cra ss B system

A few rigs may give you trouble in "tulle
up' position after ALC is installed, since grid
current developed during tune up procedures
will try to swamp itself out through the ALC.
This can be overcome by grounding the ALC
line during "tune" operations, with a spare
contact on the function switch of the rig or
with an external switch or relay. The hookup
appears in Fig. 9.

After installation of ALC, the rig will tune
and operate as before. The only difference is
that plate current will never rise higher than
some value determined by the fin al tube and
its operating conditions.

The mike gain knob now acts as a "com
pression" control. If left in its original setting,
you will have approximately the same talk
power output as before and the onlv differ
ence will be that you now have automatic
splatter protection. However, if vou twist the
mike gain higher the talkp ower will come
right on up, and no splatter will be intro
duced. The signal will remain clean, regardless
of mike gain control se tting, until driver
stages overload, and with commercial equip
ment of good design this just won't happen.

o

3 3 K

33K

I2AU7 ' ,..---,+
R2 la-,MA

--- ---
'-I' ~l./ -b + 15-

~K

R, ..t..ZERO
-= SAL

Fig . 10 ALe meter ci rcui t

TO
ALC
LI NE

Normally, with articles such as this, we like
to run a list of references for the fellows inter
ested in additional homework. The list is short
this time, though, since almost nothin g has
been written 011 ALe . Only three previous
items could be found ; one is in CQ's SSB
column for April , 1961 (page 75 ) , one is in
Collins Radio's book "F undamentals of Single
Side Band" which is now out of print. and
the 1st is in W6SAl's huge Radio Handbook.
So don't waste time reading any more; unbut
ton the bottom plate of the rig and get tha t
ALC installed! You'll have a lot more fun, and
so will the rest of the fellows on the band.

... K5JKX

the metering circuit shown in Fig. 10. Zero
reading on the meter indicates that the ALC
is not in action. The greater the compression
being provided, the higher the meter will
read. If you like, you can calibrate the meter
in decibels with the aid of an ad justable
output audio oscillator by first setting the os
cillator so that the needle just barely lifts off
zero, then doubling the oscillator output. The
resulting needle position will indicate 6 db of
compression. Doubling output again will pro
vide the 12-db point. In-between calibrations
should be more or less linear, since ALC volt
age is a logarithmic function of signal input.

If you use the circuit of Fig. 10 and an
0- L rna meter, you can adjust meter sensi
tivity with R2 so that it reads 0.3 rna at the
6-db-compression point and then read approx
imate db of comp ression directly from the
scale, simply multip lying by 20. Thus a read
ing of 0.5 rna would be 10 db of compression.

In general , it's best to use from 6 to 10 db
of compression for all-around purposes and
save the rest for really digging deep after that
elusive OX. With a single controlled stage, the
useful range of control will be about 20 db,
and with two controlled stages you can get
twice as much. However. extreme compres
sion leads to forms of audio distortion, as well
as making all background noises seem to be
just as loud as your voice.

ALe
OUT

I

1

II

CONlROLLED
ALCSTAGE

OPER TUNE

FOUR CAPACITORS
PER TUBE
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Front End Hint

Divis ion o f

.• . with New
TRANSISTOR
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CIRCUITS

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM·MADE
NON·OVEN CRYSTALS

send for New FREE
CRYSTAL
CATALOG

AN D
4117 W. J efferso n Blvd.
LOS ANGELES. CALIF.
Phone 21 3 -731-2258

AL L TEXAS C RYST ALS nre m ade t o l' x l\(· tin ~
s p ec If ..n t.j on a , qua lit y c h ec ked . a n d un coudi
tion al lv e u a r n n t eed !

DRAKE 2. B Receiver Crysta ls $4.00
(All Channels-Order by Freq.)

OVEN-TYPE CRYSTALS
For Motorola, GE, Gonset, Bendix, etc .
Add $2.00 per crystol to above prices

SUB -MINIATURE PRICES slightly higher
C ITI Z EN BAND Cl a ss " 0 " C r y s t a l s ' _ .. $2.9 5
Over 50 .000 cn c rystals in stock (or all s e t s
and c h a n n els . both H C6 / U a nd miniatu re t).pl:'~.
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Le r and c h e n net .

T op Jl~r rorma nce a s sured w it h q uality con 
trolled t h r ouKh o ut m a nu fac t u re. Gold o r ai lver
p latin K acts a s elect r o d es. C rys t a ls are s p ri nl:
m ounted a nd seale d u n der vac uum o r fi lled
w ith in e r t Jras . Very hig h fr e q uenc y stab il ity.
M a x. cu r ren t capacity is 10 m ill iw a tts-5 fo r
o v e r tone t rne . Conformity to mil itary apecifl 
catio ns g- u r-a rr t ee d ,
1000KC t o 1600KC ( F u n d. F req .) • _

. Prices on Re-quest
160lKC t o 2000KC ( F u n d. Freq. ) _ _$5.00 ea.
200lKC t o 2S00KC ( F u n d . Freq. ) _ _ 4 .00 ea .
2501 K C t o soooKC ( F u n d . Freq.) 3 .5 0 ea.
5 001 K C t o 7000KC ( F u n d. Freq. ) •__ 3 .90 ea.
7 00lKC t o I O,OOOKC (Fund . Freq. ) .._ 3.25 ea.
l o .oolKe to IS,oooKC ( F u n d. Freq. ) 3 .75 ea ,
ISM C t o 20M C ( F u n d . Freq. ) _ _ 5 .00 ea.

OVERTONE CRYSTALS
lSM C t o 30M C Third O ver tone. __$3.85 ea,
30MC to 40M C Third Overtone 4 .1 0 e a.
4 (\MC t o 6 S MC Third or Fifth Overtone 4 .S0 ea.
6sMC t o 100MC F ifth Overtone 6 .00 ea.

NOW ... 48 HOUR SHIPMENT

Send for new Citizen Band Crystal Inter
changeability Chart with Texas Crystals
Code System.

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
D EPT. 73·10
1000 C r y s t a l Dr ive
FORT MYERS, FLORDA
Phone 8 13 WE 6 -2109

TO ORIGI NAL
- GSA7 PL ATE

LEAD

~
roocc t

5

. 2

9 "- - -+liooK
4 , /

IK -
~

)':f~-----" - " TO ORIGINAL
62,G4 L EAD

TO ORIGI NAL~~.t-
6SA7 GI - 7
l£AD 'f-/

6

TO ORIGINAL GSA7
CATHODE LEAD

~OS~~IGlNA~
G3 LEAD

John Reed K91TR
RR2,
Pekin, Illinois

T he purpose of this article is not to sell you
on the Like New Mixer, bu t to offer a few
pointers concerning its use in receivers (such
as my SX99 ) th at use th e old 6SA7 noise
generator as a self-excited converter. Usually
there is no room to mount a separate h ibe
for th e oscillator, and did you ever try to
mount a 12ATI in a 6SA7 hole? It can be
done. but it is no snap . I fan into this when
planning to change my SX99. Here is my
solution to it.

The 60 10 Compactron is a three triode
tube, with the same characteristics as the
12AT7. As an added attraction , you can re
move the old octa l socket and the new 12 pin
socket will fit th e same hole.

6010 Mixer.

On the SX99, the leads are p len ty long ,
so no sp licing is needed. The whole job takes
only a few minu tes. Before you start I suggest
you buy a Pbotofact. You will need it when
you find that your receiver alignment h as gone
south .

Fig. I shows th e circuit I used. Although
it d iffers from others published in 73, it
works as expected and requires no changes
to the original wiring. The results are amazing.
0:oise is no longer a p roblem.

If you are reluctant to deface your receiver,
it would only take a few minutes to rep lace
the 6SA7 and return to your original noise
level.

With my new mixer, my xtal converters,
and my Jim Kyle phase sh ift Hlter, I'll see
you on 7015.73, and good listen ing.

. . . K9IT R
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f t AMATEUR COMMUNICATION ANTENNAS

. . ··5 3 .9'5
3.9 5
3 .95

1 1 .75
1 1 .75
1 1 .75

'6 ELEMENT ANTENNAS 13.2 DI GAIN
Model No. CL-llG- 2 mete r, t e-etement . eorunee r . X et $1 6 .00
Model No. CL· 216- 1 l ~ meter. ie-erement. colllnear . X r t 12.85
Model No. CL-416- N me ter, ie -erement . eotunear. xct . 9 .85
Model No. CL-M S- C lll v <, rsal matcht ng stub metcnee :IOO-oh lll
16 element an tennas t o zoo. 52. or rz-onm reed nnee. !"N $ 4 .7 5

VHF COLINEAR ARRAYS (FIG. E)
Llgnt welgb t, mechanicall y b alanced \' HF an t enna s}·st ems.
E xtn' llll' l y high power gain. major tre n t robe. low SW R. and
broad band eo veraec: l ow angle of r ad lat Ion and larjl;(' r-apture area
for exeeuenr reee tvtng an d t ransmit ting enaractensuce.

IIG WHEEL STACKING KITS
Model ABW·12S - 2-bay . z-merer , Xl'I Ea(·II .
Model ABW-22S- 2-bay . I J4-nlt'ter . xet E ad L, .
Model ABW_'2S_ :l_h ay , N-m<'trr. Xl't 1-:1\<,11 . __ .
M odel ABW_1'S _ 4_h a}' , z-morcr. Xet Earh , ..
Model ABW· 2.S- 4- hay . ! J4 -meter. :\el EaPll .
Model ABW-"S - 4-l my, N-lll('trr . xet Earh .

MOilLE AND FIXED VHF/UHF IIG WHEEL (FIG. D)
norteontauv polarlzl'd. ornnLrll n'('Uo((al gai n antenna tea tures low
(~. terec capt ure area. ease ot matr-hlng and rmr.roved band w idt h .
~lnll:ll'- wh('t' 1 gain , 5 dll uver ha lo; stackcu . k dh .
Model ABW-U. - 2- 1lI('\ <, r : 4iw uta.: wetet u 4 1h ll . Xt't .. $1 0 .95
Model AU W-220 - 1!-i-met er- : 29" ute.: wt . :1 Ihs. Xet . , 9 .95
Model ABW-'20- ~-metl'r : 17" ura.: wt. :i lbs. XI'( . . . 8 .95

VHF TWIST ( N O T ILLUSTRATED )
e'er sat eune traeklnR. ha('k scatter. moonbounee, r011lhlnatlon
hallt' to mobtlr- and nornt-to-potnt eomm uutceuons. "I'went y
etement yaKI !lr o\'lll ('s trortaonta l or ver tteal . l(> ft or rlRht ctreurar
ioterreauon hy ph asing dipoles. H l'(llll :\ I al rh for 52-oh l11 d ln ·(·t
Crell . Cut to CrrclUl' ll l'y ~' l t l i i n 1;m-15~1 :\1(: ra nge, Boo m rz-n . fcn e .
Model No. A14'_20T_ 211_rII'1I11'n t. :\(,t E ar lL. 524.50

)
@

© Electronic Publishing Co., Inc. , 1964

SEE OUR COMPLETE CATALOG INDEX fOR

RELATED ITEMS . WRITE fOR INFORMATiON

'O N NEW OR UNLISTED ITEMS.

FULL SIZE SINGLE lAND BEAMS (FIG . G )
Llltht welght . rust llroof alumInum const r uction. } 'act or y Ilretuned
and adjust ed, dIrect 52-o11m H edd i ~ tJl.{ ch feed for 1:1 S'''' R.
average 8. 5 dh Il:aln. w ill h andle m aximum Icgal p ower.
Model No. A 21_3_ 3_elemen t , 10 m et er , boom 10' . Net5 2 8 .5 0
Model No. A21-4- 4-elernen t. 10 m et er. boom HI' . Set. 42.50
Mod.1 No_ A21-3- 3-elemen t , 15 meter . boom 12' . N et . 32.50
Model No. A14-3- J -elemen t , 20 meter , boom 20'. N et . 62.50

IIILiTZ lUG" LIGHTNING ARRISTERS
T he only roaxlal <-able llghtnlnlt arrester designed to el1mlnat e
hellvy IItatle charge bulld-Ull to l l ro tec t valUllble r adIo equ Ipmen t :
In m an y rascs cllmlnates nol~e l l rob lems; 11Is Ilny st andard coaxtal
cable. p ower hllndllng ca llarlty 1 k'V lully mod ulated. W ill not
IllTect SW R or perlormance to 500 :\I C. It wilt not crt-'ate Inser tion
loss . U.S. PAT E :-<T :-<0. 2,922,91:1.
Mod.1 No. LAC-1 ( F ig. H ) - One male, one (t-'male ty pe s;~ I'on-
necturs. N et Each .. , _, ·5 '3 .9 5
Model No. LAC-2 ( F ig . I ) - D ouhle fem ale t)"lll' S:~ conne<,tors.
X et Each . . ,.. .. , . . , $4.45
~odel No. LAC-2N ( F ig . I )~»oub l e female t)-'ll{-' ~ ronneclor ~ .

:\et E ach ,5 5 .9 5'

VHF MOilLE HALOS (FIG. F)
Aluminum eonstrucuon : machined h ar d ware: Heddt " l atcll t or
52 or vz-onm dtrect reed . 2 met er. 144 to 14S xtc. 14- u te.: a-mete r.
48 t o 56 Me. 26- dla. Dual h alo t wo b ands one 52-ohm teed line. no
ewttcnrna. t untne. or t raps. complete wi th meat .
Model No. A M-2- 2 meter, without m ast . Net Each S4.95
Model No. AM- 2M - 2 meter. wi th mast. Set Each 8 .70
Model No. A M - 22- 2 meter , etecxed. Com plete In t- I. mast.
::-ret Each · .. $14.95
Model No. AM - G- 6 meter . wIthout m ast. Set Each .. . 8 .75
Model No. AM -GM- 6 meter, with m ast. Net Each .. .. 12.50
Model No. AM-2G- D ual hetc 2 an d 6 m et er . wIth mast .
xet E ach 17.45
Note: All C u sh Craft V H F jl'IIF yagls and Coil near ar raYII are
l!<,sljtnef1 tor ell hPr horizontal or "rrllcal Imlar lzatlon . !\l ost ty pes
listed are avallahle rut to frequenl'Y. on ordl'r . for cOIllIllt-'r('lal
.~erv l l'('s. Alld S7.S0 to nt't Ilrl <,cs for rutting .

32 ELEMENT ARRAYS .7 DI GAIN
Order t wo ie-etcment antennae and one az-etemcnt kit , coruptcte
with all hard ware and match ing stub .
Model No. C K-U2 - 32-ell'men t , 2 meter stllckl mt kit .
xct Eal'll _. _ , . ., - . - , . . , S32.50
Model No. C K- 232- .'J2-elemen t , l !-i meter starklng kit .
Xt't F.arh . . ' , ' 32.50
Model No. CK-U2- 32'"!' It-' lncn t , ~ meter stack i ng k it.
XC( icacn . : 19.95

64 ILEMENT ARRAYS 20 DI GAIN
Ordf'r tour j g-etement. antennae and one 64-element k i t, rOlll\lll'te
with all hard wa re and matcnrna st ub.
Model No. C K - 164- 64-elenw nt , 2 meter slack ing kit .
C\{-' t Earll , , . , , S69.50
Model No. C K . 26' -fi ~ - e l ('men t , I !.' m et er stacking kit .
;..'"e t Eal'h . , , '.,. , 59.50
Model No. C K-46.- M -plpmen t , ~ meter stack ing kit .
x et Earll , 29.95

MOilLE AND FIXED " S Q UALO" (FIG. A)
Half-wave, horizontally notar tzed. omnntrrccnonet nnt cnnn wtur
lull s ize In com pact utmonstons. Low Q for broad hand covcraec
and dtrect 52-ohm Redd l xtatcn (pcll tor l <l pnl IW\ controt . mon i
tori ng or general ham coverage. Dt' sl/tlll'{! tor mast or IOIH'T
rn cunnna : also w it h rubheT cups for car top m ount .
Model No. ASQ-6 - 6-met er , eu - square. X('{ E ach . , 512'1°
Model No. 4SQ-l0 - IO· met cr , 5W sq uare. XCI Each 19. 0
Model No. ASQ-ll - I l -mct cr . 50W sq u a re . :"('1 Eac h . . 19. 0
Model No. ASQ. 15-1 5-met er , 65- squ a re. :\'pt Earh ... 23. 0
Model N o. ASQ-20 - 20-m ct er , lOW !«llmre. XC! Each 29.50
Model No. A SQ-4 0 - 40-m('{ cT. 192- square. XcI Earll, 66.50

VHF/UHF VAGI BEAMS (FIG. I )
T he st anda rd of comnartson In V IIF commuutcattons. B uom , I ~

d ta. alum Inum tubtng , oreeescmnrcd I,a" uta. etcme nt s . P re- tuned.
d irect 52- or 72-ohm aeoct ~I at ('h coaxtar Ieed wttn average 11 d b
ga in, z-erement: 1:1 db gutn , t I-etcment. ~Iay be ordered for
zoo- or anu-oum feed .
Model A14' - l1 - II -elemcnt , a-meter : 12-ft . boom. Xet ..$ 1 2.7 5
Model A1U-7-7-elcment , z-mctcr: e-n. boorn . x« Ea. . . 8 .85
Model A220- 11-I I-elemen t , I !4 ' m et er; R cs -n. toom . . . . 9 ,95
Model AUO- ll - l l -e lemen t . ~ -mct cr : e-n . Loom . xer . . 7 .75

3 . , '. , 6. , IO·ELEMENT 6 METER BEAMS (FI G. C)
Rugged. tull size. with proven oorrormcnee. A lumInum IJOOIIIS.
1 14 - and I J.i - dta.: elements ~ w wtth nrcasscmbred direct 52- or
zz-onm R edd l xr atcn coaxial teed . Easy assembly wi th marked
parts.
Model A SO-3- 3·elem en t : 7.5 dh furward Rain ; 6-1t. boom .
Net Each " , ". , $ 1 3.9 5
Model ASO- S- 5-elem ent ; 9.5 db forward Rain; 12-lt. bourn.
Xet Each _, . . , , , . , , , ,$ 19_50
M odel ASO.G- 6-elernen t ; ll .5 db forward gain: 2U-lt . boom .
:-<et Each , , , .. , _. " " " " _-532. 5 0
Model ASO- 10 - lO -elem ent , 13 db forward gain, 24- ft. I)O Olll .
Net Each $49.50

COAXIAL STACKING KITS ( N O T ILLUS. )
St ack Ing doubles elTectlve radiated po w('r , fl rov ldes ;{ flh gain
over sing le beam. low radiation angle and greater calJ\ u rc arca.
C Om lJlet e wIth R G -59/ U cable and mount ing harclware.
M od. 1 A41- SK- 16 flb f or w ard J:aln wit h ~ lode l A43U- II.
Xet Each, . . , _ , , , .. , ., -54.95
MOdel A21·SK- 16 db for ward ga in with :\ IOI1l'1 A220-11.
!\"et Each . . , , .. , _, __ , ,$ 4 .9 5
Mod.1 A17-SK- 14 db forward gai n w i t h :\Iodl'l A l 44-7 .
Net Eal'h .. " _. " ., .. , . . , $4.95
M odel All.SK - 16 db lorward gai n with :\lodel A I 44- II .
Xet Each, . _ , . , , . , , . _. . . . _ -54.95
M od.1 A S3- SK - IO.5 db f orward /o:a ln with ~ Iodel A50-a .
Nl't Each . . _ -54.95
Mod.1 ASS·SK- 12.5 db forwar fl Rain wit h :\ Iodel :\50·5 .
·N et Earh _. . . .. _. _. __. _. . . . . . . . . . . . . . . . . . . .. .. __-54.95
M odel AS6·SK~ 14 . 5 db f orwar d gain wit h ~lodel A 50-6.
:.let Each _ , -56.95
M odel AS1-SK - 16 db for ward /o: aln with ~Iodel A5tl·HJ .
:-<et Each , , -56.95
M Odel VPK- V cr tlcal polarlzatlon k i t lor u sc w ith dua l stackcd
V IIF yaglll . Xet Each , .. , , 57.50

VHF/UHF QUAD STACK ARRAYS (FIG . I)
Extrerne.ly high lorward gai n, larRe capture area. Complete w i t h
l our antenna~, st ack ing f r ames, ph r asi ng b ars, Q Sl'ctlon s and all
hardware. Forward gain 2~-elcment model. - 17 db : H -elem('nt ,
19 db . Standard Quad 52 ohms; may be orde red l or 450 , aoo or
200 oh m s.
Model A1U -llQ- 44-el crnen t , 2-meter. Xet Each $76.00
Model AU'-7Q- 28-elemcnt , 2-mcter. :-:et E aell 62.50
Model A220-11Q - 44-el em en t , 1~ -ll1eter. !"et E ach 54.50
M od.1 AUO-llQ- 44-elenlC'n t , :Yo-meter. ~et E ach 43.00

'62X-UA



GOT

A

SIGNAL

TO

RADIATE?

ANOTHER

CUSHCRAFT

FIRST!
SQUAlO i, CI fu ll hal f wave, ho rizon ta lly pola ri zed ,
omni ·directionol antenna . OUhlonding all around per 
formance is ach ieved through a 360 0 pottern with no
deep nulh . The square shope allows full electri ca l
length in compact dimensions . Direct 52 oh m Redd i
Moleh feed provides ease of tun ing and brood bond
ecvercqe.

The 6 meter $quolos ore completely universal fo r
mou nti ng anywhere. The y ore packaged with rubbe r
su ction cup s fo r COf to p moun ting and a horizonta l
ce nte r sup po rt fo r mos t o r lower moun ting . The 10
15-20 a nd 40 met er Sq uolos a re d e sign ed for mo s t

O r to w er m ount in g . Sq ual o is idea l for net control ,
mo ni to ring, o r general co ve ra g e .

MAKE YOURS A

• • •

REAL SIGNAL
use a CUSH CRAFT ANTENNA!

MODEL NUMBER DESCRIPTION NET PRICE

ASQ.6 • • • • • • 6 Me te r 30" square . . . . . . $12.50
ASQ·l0 • • • • • • 10 Me te r 50" square • • • • • • 19.50
CSQ·ll • • • ••• 11 Meter 50·' square 19.50
A$Q·15 ·. . . - . 15 Meter 65" square 23.50
ASQ·20 • • • • • • 20 Me te r 100 '· square 29 .50
ASQ·40 • • • • •• 40 Meter 192 " square 66 .50

Design a complete multi band en 
ten na system to meet your own
requi re me nts . Squo los can be
mounted one above th e othe r o r
above exis ting beams on a sin ·
gle ma st . The Squa lo tree is a
hori zon tally po larized. omnidi 
rectiona l system in any co m 
bination o f the 6 through .40
meter amateur bonds . The
Squalo tree tokes a m in imum
amoun t of space. and does
not require extra rad ials.
g round w ires. or rotators
com mon to most mul ti
bond sy stems .

•

A SIGNAL THAT

WHEN YOU BUY

THE ANTENNAS

IN

• •

YO U WILL HAVE

REALLY RADIATES

CUSH CRAFT .. .
WITH A " PATTERN OF FIRSTS"

AMATEUR COMMUNICATIONS.

Whether you are

• TRACKING SATELLITES

• M OON BOUNCING

• DX-ING

• RAG CHEWING

• WINNING CONTESTS

... you will do it better, more
efficiently, and at a low er cost with
a CU SH CRAFT ANTENNA.



Kill that QRN! Ken W. Sess ions K6MVH
4 86 1 Romona Place
Ontario, California

Solid State Noise Clipper
x lost modern communications receivers are

eq uipped with factory-installed noise-limiting
devices; but either impulse-noise problems are
becoming more severe or the "stock" noise
limiters are becoming less effective. When
an acute noise problem arises- as when first
encountering the notoriously noisy mobile con
ditions of six-meter operation-and the built-in
automatic noise limiter seems inadequate in
its clipping depth, most hams spend some time
on research. In the quest for easy and practi
cal methods of impulse-type interference re
jection, a mobile operator may be surprised
to see the volumes that have been written on
the suppression of noise at the source.

Unfortunately, source-type or "active" noise
control can be a formidable task. The pros
pect of thorough bypassing, grounding, and
shield ing is often too involved to consider. But
simply because the "passive" noise rejection of
the built-in noise limiter doesn't always prove
satisfactory, it is by no means proof positive
that one need take "active" measures. The
majority of commercially made communica
tions receivers employ half-wave noise clipper
circuits. That is, the positive audio half
cycle is clipped while the negative h alf-cycle
remains unchanged. This allows a substantial
ly undistorted audio output with a reasonable
degree of impulse noise chopping. While this
is generally acceptable, the more severe noise
problems demand full-wave control.

While most hams are aware of the sh ort-

comings of the conventional ANL circuits, few
want to alter the appearance or circuitry of
their "store-bought" rigs through modification
or the addition of a home-brew accessory. An
active amateur may have a transmitter under
the dash panel of his automobile, plus a
receiver or converter, and maybe even a power
supply. The inclusion of another circuit would
mean another black box-which is generally
taboo with the xyl's,

So the limiter described here might just
be the perfect answer to those "incurable" mo
hile in terference problems. It effectively pro
vides full-wave noise limiting and can be
built into a unit small enough to mount in
the actual receiver ( under the chassis). And
there is no need to change the receiver's
physical confi guration or electronic circuitry.
Inclusion of the solid-s tate clipper into a re
ceiver involves only soldering at three (or
possibly four ) points, and the disconnection of
one wire (where a noise limiter already ex
ists ) . This is no more effort than the soldering
of a transistor into a circuit.

Theory of Operation
The limiter as described here was designed

by Dick Hughes (W6CCD ) of Pomona. He
started with a standard circuit which em
ployed a vacuum tube type dual diode, then
substituted semiconductors in place of the
tube. The inherent incompatibility of the origi
nal components with semiconductors necessi
tated other changes. The result is shown in
the diagram. In this circuit, highly effec tive
clipping with very low distortion is accom
plished by clipping only on the p ositive
signal pulses. The negative pulses are reduced
in amplitude to a value approximating the
clipped positive pulse. This gives a relatively
noise-free output sine wave whose characteris
tics are essentially the same as those of a clean
signal from the detector.

Actual clipping level is determined by ca
pacitor C2. The higher the value, the greater
will be the amount of signal clipped from the
positive audio pulse, and the greater will be
the amplitude of the negative cycle. The volt
age difference between the unclipped nega
tive h alf-cycle at C l and the unclipped
reduced-amplitude negative h alf-cycle at C2
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. . . K6MVH

determines the level , or amplitude, of the signal
at the output.

Experimentation has shown a value of .05
microfarad to be optimum for conditions of se
rious noise in receivers with a bandwidth of
:2 Of 3 kc. In broader receivers, the noise
could be clipped closer with little increase in
signal distortion. In highly selective receivers,
however, with a handwidth of 1 kc or Jess,
the value of C2 might be raised slightly to
assure distortion-free performance while still
providing adequate impulse-type noise limit
ing functions.

The circuit is adaptable to any vacuum tube
circuit and to hybrid circuits employing vac
uum tubes in the audio preamplifi cation stages.
The filter is installed in series with the audio
line between the detector and tbe grid of the
first audio amplifier.

To summarize: the distortion is average,
while the audio dampening characteristics are
a considerable improvement over a conven
tional half-wave noise clipper. The effect ive
clipping action under conditions of severe
noise is dramatically distinct.

Construction
The following parts are requ ired for the

noise limiter:
RI- 250K
R2-415K
R3-500K
R4-lmeg
R5-1 meg
R6-lmeg
CI-.02
C2-.05
Dl-IN459
D 2-IN459
Sl-SPST

The resistors may be II watt, if obtainable
(a necessity where extreme miniaturization is
requ ired) . The sw itch is not required, and
may be omitted in installations where the cir
cuit will be on at all times. The diodes may
be replaced by either IN457 or I N458 as
long as both diodes are the same. The only
difference in these diodes is the peak inverse
voltage rating, which will not be exceeded in
any case. There is nothing critical in the selec
tion of diodes for the noise eliminator. Anv
conventional diode w ith an extremely high
back resistance and relatively low forward re
sis tance will suffice. The diodes must be able
to conduct under normal conditions without
decreasing amplitude and to offer a nearly
infinite resistance to pulses in the nonconduct
in g: state . All values shown are plus or minus
ten per cent . The circuit point marked A is
the audio input. B is floating ground or ground.

IANUARY 1965

C is the audio outp ut. If there is already a
noise limiter in the circuit, and it is not de
sirable to remove it or utilize the sw itch in
the new circuit, simply disconnect the existing
limiter from the audio input and prevent it
from coming into contact with other wires.
This will disable the existing noise limiter.
Tie new limiter point A to the same contact
point. Tie audio output C to audio-output
point of existing limiter ( the existing limiter
may remain tied in at this point ) . If an on/ off
switch is to be used, the switch will connect
between C and D. These two leads should
be sh ielded to prevent pickup of noise and
hum. When C and D are shorted (swi tch
closed) the noise limiter is off.

Miniaturization Considerations
]f care is exercised to keep all leads as short

as p ossible, the noise clipper can be potted
into a unit of less than one cubic inch. There
is no need for hookup wire, e ither. Solder the
elements as closely as possible, then save the
excess leads from all components. These can
be used as external leads from the clipper a fter
hermetically sealing the miniature p ackage.
Once the noise clipper has been fabricated.
choose the four longest leads saved from the
original p arts. Solder these to points A, B,
C and D so thev all extend from the unit, .
in the same direction. Code them in such a
way that you can remember which lead goes
where after the circuit is sealed . ( One effective
system is to cu t lead A the shortes t, with B.
C, and D progressively longer. )

Potting
A very inexpensive method of packaging

miniature circuits is to use ordinary epoxy
glue. A "professional" looking potting job can
be obtained by forming the epoxy glue over
the components. Before sealing the unit, how
ever, remember to test the circuit for proper
operation. Once the circuit is sealed w ith the
epoxy glue, there can be no trouble shooting
or component adjustments in the noise clipper.

Annther effective method of packaging is
through the use of ord inary wood putty or
"Plastic Wood".

W ood sealers work and shape well and dry
fast. The major d isadvantage h ere is that the
consistencv of wood sealers does not allow
"dipp ing" of the circuit to provide isolation
between leads. If wood sealer is used , the
comp leted circuit should first be dipped into
a "liquid tape" insulating compound-available
at most electronics outlets , The liquid tape
insulates all exposed conducting surfaces and
allows the unit to be tightly comp ressed dur
ing the p ackaging p rocess.

4'



MADE
IN U.S.A.

995 Allow
for pack

jng & ship
ing _Ca lif. re si

dents include 4%
sa les tax .

.. •,... •.. -.. -=

"YOUR COLLINS
HEADQUARTERS"

88

Allow SOc
for packing
& shipping .
Ca lif. rest
d ents add

4% sal es tax

RANGES:
AC volts:

0- 10-50-250-1000
DC volts:
0-5-25-125-500·2500
DC current:

0-250 mil,
0-50 microamp

OHMS:
0-10,0Cl0 & I meg .

Expanded low-ohm
scale .

DB : - 20 to + 22
Test l eads
Le" iher Carrying Cas e

connector
furnished

" N"

88
EACH

Allow ~OC for
packin$: and

shiPPing.
Ca lifo rnia rest 
.....nts include
4% sales tall .

SQUIRREL CAGE BLOWERS
2V4 " vent-cepp rcx, 100 cfm-220V AC 60 cycle
Simpl y pa ralle l the two wi ndings for 110V AC

(LIKE NEW USED)

3~t~ ~;~g~!
shlppmg 1% Precision

Coll~p, ible Resi stors
2 METER

GROUND PLANE
ANTENNA

Broad
Ban d

Allow
$1.00

for
pack ing

and
shi pping

88

QUEMENT ELECTRONICS
1000 SOUTH BASCOM AVE. SAN JOSE, CALIF.

" NO RTHERN CALIFORNIA'S MOST COMPLETE HAM STORE"

THE IDEAL
MOBILE MIKE
HIGHEST OUTPUT CERAMIC MICROPHONE
AVAILABLE - A"{ERAGE LEVEL - 48 db .
TWICE THE VOLTAGE OUTPUT OF ANY
OTHER CERAMIC MIKE. RESPONSE CURVE
TAILORED FOR MAXIMUM INTELLIGI.
BlliTY 300 to 4000 CYCLES •
e Rug ged Hi-Irnpact cyco lac,

take-apart ca se .
e Shock·r es istant internal

construction.
e Extra heavy d ut y push-to-tal k

switch can be rew ired for
specia l appl ications.

e Heavy duty rubber cove re d
coil cord . 3 cond uctor, I
shielded. 12" retracted,
6 ' extended .

e Spr ing retainer hang up cl ip .

48c
EACH

1/60 RPM
1l 0V AC
60 cycle

MAY BE lEfT
IN LINE, UP

TO 2000 WAnS.

GOOD THROUGH
2 METERS

. /10.. 101 ....
p... ,...."d
"',.p'"e.

(.1010,"," , .
d ..."""' .......~ ..... ,..-

95

ELECTR 0NICS

S. W.R. BRIDGE and
FIELD STRENGTH METER

INPUT 120 Volt AC 50 /60 cycle
OUTPUT Range 0-1 40 Volts AC J amps

(Used but excellent-less knob and dial plate)

MAKE CLOCKS
0'

IO·MINUTE
TIMERS

CLUTCH DRIVE
FOR RESET

POWERSTAT

THE BEST
VALUE WE

HAVE
EVER

OFFERED'

TIMER
MOTOR

BUY SEVERAL
Allow 25c each for shipp ing

Hundreds of US"

50 73 MACAZINE



SPECIAL WRL BUY!
Stoner Hybrid Phone Patch

We Need Your Help
You can help ham radio as well as tiS by e ll

couraging friends to subscribe to 73 or giving a

~ift subscrip tion or two. The more hams that read

i 3 the more that may take an interest in the

preservation of our hobby . . . the more that may

he in trigu ed by the large nu mber of construction

a rticles and start building.

I

"
LIMI TED QUANT ITY

ONLY

59.95
Reg. 514.95

ORDER
YOURS
TODAY!

.._-------------------

1st Gift Subscription $4.00

2nd Gift Subscription $3.50

3rd Gift Subscription $3 .00 (yours?)

(fu rt he r Gift Subscriptions
are $3.50 per year )

MODEL 3818

(TRANSMI T/ RECEIVE SWITCN )

(!I&\\!)
TR

SWITCH

BEST PRICE EVER OFFERED!
ALL BRAND NEW-FULL gO-day GUARANTEE
Ston er W6TNS Hybrid Phon e Pat ch. Fully auto
mat ic, no swi tches to t hrow. Simply connect 3
lines-speaker, m ike and phone. Complete with
cables and ins t ructions.1-------------------------------.1 WORLD RADIO LABORATORIES, INC. I
I 3 415 West Broadway· Council Bluffs, Iowa 51504I Please Rush Me t he Stoner Phone Pat c h Specia l at
I 9 .95! Post pa id- Enc losed is my 0 check 0 money
I order 0 COD (2 5 % with order) 0 charge t o my
I WRL account (n ew customers please send c redit
I in f o for cha rg e orders) .
I
I NAM E
II ADDRESS' _

I
I CITY STATE l IP _

Call:Name:

r--------------------l
I I
I Name: Call: I
I I
I I
I QTH: I
I I
I City: State: Zip: I
I I
I I
I N ew Ren ewa l I

: I---------------------

---------------------
Clubs: Five or more subscriptions sent

in at once are $3.50 each for one year,

$6.50 for two years. Club secretaries

should send for our Special Club Offer.

. . . It is worth the effort.

N ew Renewa l

QTH:

City: Sta te: Zip:

An electronic an tenna changeover switch. Transmi ller is
continuo usly connected to an tenna; an tenna ci rcuit 10 re o
ceiver is blocked du ring transmit. No switch contac ts to
arc or burn . Switchi ng is instan ta neous. Selectable
ba nd ·sWitching insures no loss in receiver sen si tivity.
Substanlial ga in in receiver sensitivity results in most
insta llat ions . Ideal fo r breek-In eoe re fton on CW, SSg
arid AM. Bendswltch co nveniently located on fronl. Three
coax connectors are moun ted on rear . Conservatively de
sig ned tor ful l legal power. Operates from 115 volts,
60 cycles. For 52 ·15 ohm lines.

Size 43/, ' x 4" x 51/,'

BARKER & WILLIAMSON, Inc.
CRodiO CNluilunico!iofl 2qui!>lll(flf giflCC .932

BRISTOL. PENNSYLVANIA • STillwell 8 -5581

A SUBSID IARY OF RE NWEll lNDUSTRIES, INC .
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100 KC CRYSTAL BARGAIN.
u.~........., Su<pl H..moricoll.,-w 29S
.... h III _ I bo o-k or.....-y
.."""'. No COD' poot ........
,MaN, Add 2.50: 'Of po 'ogo 0"'11
....ndl,"'II.

ELECTRONICRAFT. INC.
Box 13. Binghamton, N . Y. 13902

IT'S YOUR QSL CARD 
WEAR ITI

YOUR CARD ACTUALLY REPRODUCED IN
PERMANENT METAL. THEN MOUNTED ON It FINE

-,-:-:-:-:--:-::-=: TIE CLASP_":,:=-==-==
WEAR YOURS WITH PRIOL ORDER ONE TODAY'
lUST SE ND YOUR CAIID"NO S4 1X1 (P.P. AHDf,ll INa.,) TO

HE MAY HA VE EVER YTHING, BUT HE DOESN"T HAVE TH'S

BOX 73. NORTHFIELD. OHIO 44067. GIFT SHOP

Ed Sogo'i, WA2DJ U
Amperex Elect ronic Corporat ion
230 Duffy Avenue
Hicksville, L. I., N. Y.

Take Full

Advantage of

Your Ha 0

Reduees Interference Ind For ALL Amattur Tran, -
Nt l" In All Malt" S hort mltttn. Guarante,d for 600
Wa". Renin". Mall... Wtrld W.tt_ AM 1200 8S B PI .
Wid. Receptl.n St...nl", Ntt t" Li nk Direct fe.d
CI..,.., In All Blnd,t L1,ht. Nu t . W..t h,r llretf

Coo!p)ete III ahoWD total lencth 10% n . with 96 fL of 12 ohm
haJano:ed t.lollne. III -I mpact molded reaonant tups. (Wt. S
O~ 1· I 5· Ione l . Vou lust tun, t . du lnd band for beam llll:e
fftuill . Jo::See ll~nL for ALL world -wIde I hol1-w....e retel" ", and
amateur LrafllmIU~n . F or XOVICE AND ALL CLA SS AJ,tA ·
T EunS I 1\"0 EXTIt A TUXERS OR GADGETS N EEDJID l
V,Umlna tea 5 H'Plrate antenn.. with eseeuer u perfor mance
ruaranteed. laconspicuoul fOr Fussy N, l,hMrhoodll NO nAY ·
WIRE HOUS E APPEARANCE I EAS Y INSTALLATION I
Comp lete IrJlItruct lonl .
75 -4 0-%0 ·)5 ·1 0 meter bandl . Complete $15.85
4.0-%0 -15-10 meter. 54 -ft. (oo&L for Iw l' l) Complete $14."

SEND ON LV $5.00 (cuh. ck., mol Ind pa, polLman balance
COD plus postaee on arrhal or send rull price for poatpatd
delherJ". Complete Installation & techn ical Inst ruction! fur ·
nl lhed. Free Information on ma rlJ' ot her 160 -6 meter ."'tenMI

Anllable onlJ from:

WESTERN RADIO • Dept. A7_ 12 • Kearney , Nebru ka

For six meter mobile operation the halo an 
tenna provides distinct performance advantages
over whip type antennas. Included among
these advantages are : higher gain; horizontal
polarization to coincide with the base station;
relative insensitivity to noise pick-up.

The halo antenna, with its high Q. possesses
an undesirable narrow bandwidth characteris
tic, Therefore if you desire to QSY while ob
taining optimum performance it is necessary
to retune the halo antenna in order to present
a 50 ohm load to the transmitter.

PARTS LIST
CI A RCO"'46 3
C2 AR CO .... 464

LI 3· 1/2 T URNS .... 16,
7/1 6" DIAMETERI

3 / 8" WINDING
LEN GTH

FIG. I

The majority of six meter transceivers use
pi networks to transfer power from the fin al
amplifier to the load. Unfortunately. many pi
networks have a limited impedance matching
range of 2 :1 which generally causes a mis
match between the antenna and the amp li
fier.

Using the results of a recently published
paper, "T he Design of -n: Networks," by Mssrs.
H. Kaylie and R. IJosselaers of the Amperes
Electronic Corporation 1 Applications Lab
oratories, the mismatch disadvantages ca n be
overcome. The matching network of Figure 1
is the familia r pi which has been designed

•I
INPU T SO/\ -:~ C I

I <f'
~l,--_",- .~_,--<

2 Meter coax band pass filter, tu ned cavity,
brass, silver plated, very hi Q, will also tune
to 1.4 meters. These units were removed from
gove rnment equipment made to rigid specifica-
tions. $8.75 postpaid

4 inch National Co. "Velvet Vernier" dials 5to I
ratio . . . . . .. . $1.75

2 inch meters, 500 micro-amps . . $2.25
Telescoping Antennas 11 inches to 6 feet, light-

weight . . . . . . . . . .. $0.75
2C46 Tubes, whi le they last $1.35
WCX300A's .. . . . .. . . . . Pullouts $11.50

New. .$19.50
4X1 50A's .. Pullouts . . $3.50
Orders under $4.00 40e pack and post.
Government Warehouse, Inc.

264 Shrewsbury Ave., Red Bank, N. J .

52 73 MACAZIN E



AT YOUR DISTRIBUTORS OR W RITE DIRECT

FITCHBURG, MASSACHUSETTS

BE !Hl361
SAT 8,30 to 5,00

HALO

SATURN 6
the original

Saturn 6 Antenna an ly . $ 1 1.9 5

Saturn 6 plus mast &
bumpe r mount ..... $16.95

SAN DI EGO
1413 India Sireet

MON . FRI 8,30 10 8,00

HI-PAR
Products Co.

using this technique and will provide up to a
4: I match from 50 ohms to 200 ohms.

There are several advantages to the design
of Figure 1. Among these are :

1. It requires tuning of one element instead
of the usual two.

2. It offers suppression of harmonic fre
quencies.

3. It has a relatively high loaded Q of 6.
The network ca n easily be constructed in

side a minibox with appropriate connectors
placed at each end. The values of the reactive
components of the network for 6-meter oper
at ion are as follows:

C1 = 11 0 mmfd max.
L = O.18 #h
C2 = 220 mmfd max.

Adjusting Procedure
(Re fe r to Figure 2 )

The procedure for adjusting the pi network
IS:

1. Without the w network connected, set
up the equipment as indicated in Figure 2.
Use the 50 ohm load. Tune and load the
transmitter for maximum forard and mini
mum reflected power as indicated on the
bridge.

2. Insert the pi netork and replace the 50
ohm load with the 200 ohm load adjust C,
and C2 to obtain the same brid ge readings
as step 1.

3. Replace the 20 Oohm load with the
50 ohm load and adjust C" for readings
identical to step 2.

VSWR p, LOAD
TRANS I--- 5O-2~BRIDGE NETWORK

FI G 2

The pi network is p roperly adjusted when
the readings of step 1. 2 and 3 are identica l.
When this is accomplished, the network is
ready for use and should be installed between
the transmitter and the antenna.

When changing frequency. it will only be
necessary to adjust C2 , and the final ampli
fi er's plate tuning control.

The addition of this pi network to a halo
antenna will provide a low vswr over a great
er frequency range. This will result in a great
er percentage of the final stage output power
being delivered to the antenna.

Acknowledgement
The author wishes to thank Mr. II. Kaylie

for his helpful suggestions. . . . WA2DJ U

Exclusive B-A "Space-Gun" Special for winler nights!
Excellent 40 meter performance when atta ched to an,
t ri-band or 20 meter beam fed directly with 52 ohm
co-ax and usi ng no matching devices. Regular $39.95
value now only $29 .95.

Bursteln -Applebee CO.
1012 McGee St., Kansas City, Mo. or
1237 Sixteenth St., Denver, Co lorado.

VH F- UHF
Co n verters & Preamps.

;0 rhru 432 Me.
Write for literature

Par ks Electronics. R t. 2, Beaverton, Ore.

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

Write Bob Graham tor scecta t Deals on New and Re
condit ioned used gear. Cash or Budget.

Graham Radio
Dept. C•• Read ing. Mass. Tel: 944 4000.
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THE BIGGEST VALUE IN YEARS!

SB·34

SB2-lA

SB2·VOX

SB2·XC

SB3·0CP

SB2·MB

SB I·MIC

ACCESSORIES & PRICE LIST

SSB Transceiver
complete with 115 AC
& 12 VOC supply

linear Amplifier

VOX Accessory Unit

Crystal Calibrator

Mobile Inverter

Mobile Mounting Bracket

Microphone

395.00

249.50

34.50

24.50

249.50

12.50

14.50

HIGHLIGHTS:
Comp letely new S5B ,ronsce;ver, S8~34,

covers 80·40·20·15 m e te rs.
Every d e sir a b le feature o f 58-3 retained
-an entirely new series o f pIus-pe rform 
ance feat ures added.
Ha n d some , d e signer-st yle d e q u ipmen t • ••
aftrac:f;ve-conserva';ve.
" P a ck a g e ' is even smaller t h a n 58-33
in all ,hrett d im e n sions.
Feature-w h e - d ollar-w;se-the b ' gg e s '
transceiver value ever!

NEW FEATURES:
Built-in unive rsal power supply! Both 12V
DC and 117V AC m erely by using proper
li ne cord provided. N o inverters n e eded.
Expanded fr equency co v e r crge •• •• 250
k c on all bands, MARS and out-a'-bond
OX coverag e .
Del'a receiver tuning g ives several kt
tunabl e rang e e it h e r sid e of transmitter
frequenty. No more " le a p -f r o g g ing."
Solid-stat e dial torredor uses varador
tontrol to set frequenty to dial.
Solid-sta t e sw it t h in g • • • no r elays!
Dual speed tuning ••• also serves to 10tk
dial against vibration.
Pre-wired for VOX and 100l<t t rysta' tali
brator .

GENERAL:
2 3 transistors, 18 diod es, I-zener diod e ,
l - v a rador di ode, 2-6GS PA, 1.12DQ7 Rf
driv e r .
Bilat e rol m ixe r s and amplifie rs ••• ci r
t u itl sw it t h to operate both transmit and
eeeerve, Save s parts, simplifi es cirtuitry,
redute s size .
Collin s m ethanita' filt e r .
Panel selet fa b le uppe r o r low e r s ideb a n d
without freq uen t y s h ift!
Built-in lo udspeaker.

W·72 Control Cable
ISB3·DCP)

Get You rs Today From Burghardt

7.50
America's Most Reliable Amateur

Dealer.

Box 37A
Phone 605
866-5749

Watertown,
So. Oak.
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•
HERE ARE THE LUCKY

NUMBERS:
Cash I No Trade

Yes OM!

Pick any number from 1 to 50 on our new
list-They are all winners-And you can be
way out front with these bargoins. Every item
fully reconditioned ond guaranteed.

73 Stan Burghardt W 0BJV

MY PE RSONAl Ha llicrafter s SR160 wi th Matching DC
Supply and Mounti ng Rack - used 90 days excellent
condit ion - regular pr ice $473.50 - ask ing j ust
$319.00 cash.

HERE'S A REAL VALUE!
Hallicrafters demo package - never installed - ne
scratc hes - not even dust or f inger print s.
SR150 Transce iver
AC Supply and Speaker Regular $898.00
DC Supply
Mobile Mount ing Rack $695.00 Ca sh
Ful l factory warranty

Stan WftBJV

at fancy pr ices:
REGULAR SPECIAL
$ 12.95 $ 9.95

31.95 29.95
79 .95 59.95
3'l95 29.95

279.50 195.00
389.50 299 .00

SAVE YOURSELF some real DOllARS on t hese Dem on
strators - com plete with ful l fac tory warranty:

REG ULAR DEMO SPECIAL
$495.00 $395.00

139.95 119.95
69.~5 49.95

169.95 134.95
295.00 215.00

39.95 29.95

SBI·MB Mount
SBI-VOX VOX Uni t
SB2-DCP DC Supply
SBE·Case Carry ing Case
SBE· I LA linear
S8E-33 Transceiver

MR. SBE Owner :
Here are some new accessories

CLEGG VENUS
HAlliCRAFTE RS SXI08
HAlllCRAFTE RS S·120
HALLI CRAFTERS SX110
HAlll CRAFTER S SX122
DRAKE 2Ba Speaker
Q Multipl ier

CASH PRICE
1. CENTRAL ElE CTRONICS Deluxe VFQ 160·15

Meters $ 19.00
2. CENTRAL ElECTRONICS sco.i linear 195.00
3. CENTRAL ELECTRONICS I D-A Exciter 49.00
4. COLLINS KWM·2 Transceiver 695.00
5. COLLINS 30l·l Linear 375.00
6. COLLINS 62$·1 6 ' 2 Transverter-Demonst rator 545.00
7. COLLINS 31 28·4 Console 119,00
8. DRAKE IA Receiver with Speaker & Cal ibrato r 119.00
9. DRAKE 28 Receiver 189,00

10. DRAKE 2AQ Speaker / Q Mul t ip lier 19.00
11. HOl eD SSBlOOAI SSBI OOO Exciter & li near 299 .00
12. HAlli CRAfTERS HA2 and PS26 Supply 169.00
13. HAlliCRAFTERS HI30 Exciter 149.00
14. HAlliCRAFTERS HI32 Transmitter 329.00
15. HALUCRAFTERS 585 Recei ver 69.00
16. HAlliCRAFTER $ $XlOIA Receiver 199.00
17. HALLICRAFTERS SXIOI Mark 1/ 1 Receiver 159.00
18. HALlICRAFTER S SXI 08 Receiver 89.00
10 . HALLICRAFTERS SXl ll Receiver 129.00
20. HALlICRAFTER S SRl50 Transce iver 399.00
21. HAlllCRAFTER S SRl60 trenscetver-d em onstratcr 215.00
22. HAMMARLUND acne Rece iver 119.00
23. HAMMARLUND Ha I 2 ~X Recei ver & Speaker a9.CO
24. HARVEY WElLS TBS 500 & AC Supply 39.00
25. HARVEY WElLS Z Match Tu ner 39 .00
26. HEATH APAC HE and SBI0 209.00
27. HEATH OX IOOS 129.00
28. HEATH SBI 0 69.00
29. HEATH HW32 119.00
30. HEATH MTl Transmitter 29.00
31. JOHNSON 6N2 Transmitter 99.00
32. JOHNSON 250-23 Matchbox 35.00
33. JO HNSON Adventu rer 29.00
34. JOHNSON Challenger 49.00
35. JOHNSON Navigator 59 .00
36. JOHNSON Ranger-Good 99.00
37. JOHNSON Ranger-Excellent 109.00
38. JOHNSON Vali ant Transmitter 169.00
39. KNIGHT F55 Receiver 39.00
40. KNIG HT V-44 VFQ 19.00
41. LAFAYETIE KT·200 Receiver 39.00
42. MOSLEY CM·l Rece iver & Speaker 119.00
43. NATIONAL NC57B Recei ver 49.00
44. NATI ONAL NC88 Receiver 69.00
45. NATIONAL NC1 25 Receiver & Speaker 79.00
45. NATIONAL NC300 Recei ver & Cal ibrator 179.00
47. NATIONAL NCl2000 Demonstrator 495 .00
48. NATIONAL NC98 and Speaker 89.00
49. RME4300 Rece iver & 4301 SSB Adaptor 119.00
50. SWAN 175 Transce iver 169.00

Write for our
Special

Transceiver
Packet

BOX

37A

WRITE FOR LATEST REVISED BULLETIN
ISSUED MONTHLY

AMERICA'S MOST RELIABLE DEALER
We Offer Time
Payments on

New Equipment

PHONE
886 5749

Area Code
605

WATERTOWN, SOUTH DAKOTA
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John Kline K9UTN
209 N. Dunlop
Viroqua, W isconsin

Is Your Investment Protected?

The radio amateur has, as all investment in
equipment, values ranging anywhere from
$300.00 to $3,000.00, according to his opera
tions and desires. In the accumulation of these
values the thought of protecting that invest
ment is often forgotten. Most people feel that
their household contents insurance will pro
tect them. This is true, with the exception,
however, that many times increased values
brou ght about hy add ition of equipment and
the slow and gradual build up of equip ment
is ove rlooked. It is too late at the time of a
fire or a windstorm to have your insurance in
creased. You must make plans for protecting
that investment ahead o f time.

Basically, two things arc involved in think
ing abou t pro tecting your investment. First,
YOIl must think of your values. \ Vhen you
are thinking of your val lies be realistic and
consider the rea l val ue of your equipment.
( Not the value that you tell your XYL that
you have invested ) . Secondly, think of the
perils involved. Most losses to radio equip 
ment and accessories are caused by flre, wind
storm and electrical damage. After consider
ing these two items, insure to protect your
investment.

Radio eq uipment and accessories are termed
as "contents". The term contents in an in.
sumnce policy is very broad, covering «house 
hold and personal property usual to or in
cidental to the occupancy of the dwelling."
( ll am equipment is usually primary to occu
pancy ) . It also covers property which you
arc purchasing on the installment plan , there
by protecting your supplier, and it protects
eq uipment for which you may be liable. Cov
erage exists while contents are on the in
sured 's premises. Premises includes the dwell
ing, the yard, etc. Therefore it covers proper
ty in garages and other outbuildings on the
premises (This would include a separate
shack which might be built for the purpose
of seeking seclusion from local QR~I from the
family) . An additional 10% of the insurance
that has been placed upon the contents ap-

56

plies while away from the premises while
anywhere in the continental United States,
Alaska, Canada and Newfoundland . There
fore , this extension unquestionably CO\"{'fS

property while in transit.
There are, in most states, four forms of

insurance which can cover the exposures. They
are as follows, with variations.

1. Standard Contents Form
2. Homeowner's Policy
3. Personal Property Floater
4. Specific Marine Type Coverage

\Ve will discuss each form separately, di s
cuss ing mainly the perils of fire , wind and
e lectrical damage.

Standard Contents Farm
The standard contents form normally is

written to cover direct loss or damage by fire.
lightning and extended coverage. Exlended
coverage is a broad extension to the fire policy
covering windstorm, hail, explosion, riot, air
craft damage, vehicle damage and smoke dam
age. Most states exclude damage done to out
side radio antennas, television antennas and
towers, unless they are so named in the policy.
In other words, you must insure them sep
arately. This exclusion is most of the time
written to apply only against wind and hail .

The modern insurance policy covers "con
seq uential damage". This would be damage
done to eq uipment while it was removed from
the premises endangered by the perils.

For instance , a fireman might drop your
KW~12 wh ile taki ng it out of the basemen t to
protect it; therefore, it would be insured
against the dropping, although the fire policy
in the standard form does not cover colli
sion. It would also cover water damage done
to the equipment while water was being played
upon the house to fight the fire. Lightning
damage done to the equipment is covered .
However, in some states there is a code by
the fire underwriting people whereby anten
nas and lead-in wires must pass through cer
tain sizes of openings and must be held a
certain distance awav from the house . This

13 MAGAZIN E
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shou ld be checked in your locality. Under the
standard fire policy and extended coverage
policy, electrical damage covered under the
electrical apparatus clause p rovides that only
the ensuing fire damage is covered if there
is an artificial electrical injury or disturbance
to electrical appliances, devices or wiring.
There is written what is known as broad
form extended coverage which does cover
electrical injury or disturbances. However, in
1962, an addition rest ricted this electrical in
jury in that it eliminates all tubes, as well as
transistors and similar electronic components.
This was done, basically, to prevent fire in
surance policies from becoming a "mainten
ance policy".

Homeowner's Pol icies
The modern trend in insurance writing is

to the package policy. One of the package pol 
icies is called a Homeowner's Policy. It en
doses under one policy form a coverage for
the dwelling, contents, theft of contents, and
your comprehensive personal liability. (Don't
laugh at the personal liability part, your an
tenna may fall on another house and you
would have a lawsuit on your hands, thereby
being protected by the Homeowner's ). The
perils covered are basically the same as the
standard d welling and contents policies with
some broadening. The added incentive is
that it also includes theft, which could hecome
quite important in the case of radio equip
ment. The fire coverage is basic and is as
sta ted in the discussion on the standard fi re
policy.

In most states, the windstorm clause covers
radio and television antennas without a sep
arate endorsement. This is where it becomes
beneficial to purchase a Homeowner's Policy.
There are, under some policies, a deductible
applying: to that type of loss. It is permiss
able in some states to exclude the deductible
hy add itional premium.

Electrica l damage is covered under most of
these forms, in that it covers sudden and
accidental inju ry to electrical appliances, de
vices, fixtures and wiring: (except TV picture
tubes ) from currents artificially generated. To
the writer's knowledge, the recent 1962 re
striction does not apply to H omeowner's
policies. Check your policy,

The most important additional coverage
afforded by a Homeowner's Policy is the theft
coverage. I t covers all of your conten ts at
home to the limits of contents coverage w rit
ten. And while away from home it covers
lip to the limits of at least $1,000,00, This
would include equipment while in your car.
The main thing to remember is that there is

5'

a normal exclusion on the Homeowner's Pol
icy, excluding theft from the automohile while
unattended and while in a puhlic through
fare, ( If somebody is going to hock your
K\VM2, be sure your car is parked in a
private driveway or that you have the car
locked so that there would be evidence of
entry) . You must remember that mysterious
disappearance is not considered theft under
most policies but under some policies can be
included at an additional premium. Under
most forms a ded uctihle applies to all losses
outside the realm of ordinary fire and extend
ed coverage insurance.

Last hut not least, under the Homwowner's
Policy, your personal liability is covered . This
could become important, as I stated, in case
an antenna might fall on some property or
somebod y. (Unfortunately, it does not cover
TVf complaints).

Personol Property Flooter
The personal p roperty Iloater is, in the

terms of an insurance man, an "All Risk"
policy. Many times this policy is written
with a $50.00 mandatory deductihle applying
to all losses except normal losses from fire and
extended coverage.

It covers all the losses named above, includ
ing theft. As a matter of fact, the perils
which are cove red are not named. It merely
states in the declarations of the policy that it
covers all risk of damage to your personal
property except those which are excluded , and
that is usually wear and tear, water damage
caused by backing up of sewers, and damage
done to equipment while repairing or rework
ing, This is the advantage of this policy.
It does cover physical damage to the equip
ment of some types of which we don' t even
think about. For instance, you might leave your
yard sprinkler on with your window open and
the eq uipment may become water soaked. This
would be collectable under the personal p rop
erty floater.

Under th is policy, mysterious d isappearance
is covered . If you come home and your beauti
ful K\V~r2 is missing, without any evidence of
entry, you have coverage. As a matter of fact,
to be ridiculous, if you drop your transmitter
in the pond while transporting it from your
car to the picnic table, there is coverage.

The electrical damage clause on this policy
is limited to the point that it only covers
damage done to equipment by the ensuing
fire, Lightning is not classed as electrical dam
age, but arcing is.

Under the personal property floater TV or
transmitting towers are considered real es
tate and, therefore, are not covered under the
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199.00
895.00
134.95
129.95
189.95
214 .95
249 .95

74.95
399.00
829.00
199.00

159 .95 to 189.95
275.00
139.95
99.95

119 .95
179.95

Collins 32V2
Collins KWS-1
Conset C-28 10 meter Comm.
Hallic rafte rs SX-96
Hallic rafte rs SX-lOl Mk lA
Hentc ratte rs SX·I01 Mk III
Ha llic raf ters SX-101A
Johnson Challe nger
Johnson Invader
Johnson Invader_2000
Johnson Pace make r
Johnson Ra nger I
John son Valiant
Johnson Viking II
National NC-l73
Nationa l NC·1 83
National NC-183D

WRITE FOR LATEST COMPLETE LIST

THE LARGEST INVENTORY

of USED EQUIPMENT in the

NORTHEAST. SEE SAMPLES BElOW.

NEW YEAR SPECIALS

conten ts policy and so should he covered in
the dwelling policy. The confusing fact about
it is that the radio antennas themselves, such
as a two meter antenna or a six meter an
tenna, are covered under the contents p or
tion of the personal property floater.

Specific Morine Type Coverage
There is available a specific policy written

covering transmitting and receiving equip 
ment as well as radio and television towers,
either of a permanent or mobile nature.

This policy insures against all risk of loss
or damage much the same as the personal
property floater does. The conclusions to be
drawn for the radio equipment marine policy
is that it specifically includes either on a blan
ket basis or a named basis, all radio equip
ment and accessories. The advantage being
here that you will tben be sure that you have
all your values covered . Also under this, the
antennas are covered if nam ed .

Conclusion
The point in fact is that in order to protect

your investment you must be sure of your
values . Be sure to consult your local insurance
agent about the terms of your p olicy. Above
all, he sure to insure your investment.

. . . K9UTN
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K5JKX-Our controversiol outhor.
Dear W ayne:

I just finished reading through the September issue of
"73" and was qu it e interested in the article "M or e On the
6 DQ5" hy K5J KX, I believe I have a nother interesting
little hit of information that can be added to this that will
only help to ver ify his information.

R ecently, I purcha sed a used Swan S \ V·240 rig from a
chap that had (apparently) had a bit of t roub le with it.
After I fiddled a ro und with it, checked tubes and so 011,

I decided t ha t I'd better call on the Swan people do wn at
Oceanside for a li ttle assistance as I couldn't get t he
little monster to fire up " the way the book seae." A phone
ca ll and a nice shoreline d rive down to Oceans ide intra
duced me and my XY L ( K60A O) to some of the most
cordial and fr iendly amateur radio gear manufacturers
that I have met in over 17 years of hamming ! ! ! T he
Customer Service Rep met us an d listened to my problem
with t he S \ V-240 and tucking it under his arm, he started
for t he door leading back into the "sec ret cham bers" of
the organization. K60AO a nd I were just gett ing ready
to spend the u sual "hours" sitting in the w ait in g room
when this C . S. R ep. said, "come on with me, you wa rrna
see what's going on w ith your rig don' t you? ! ? ! ?"
S tunned, we followed him hack to the customer service
test bench .. _

To shorten the story , one of th e first things t ha t he did
after removing the cab inet was to rem ove the "Belch Fire
240" 6DQ5 and t hr ow it into the "good for T V servic ing
only" box. H aving just checked t he tube th e evening
before and knowing that it was a real hot bottle, I natural
ly beca me a bit concerned . . . Seeing my obvious dis
pleasure, he advised me that the ONLY 6 DQ5 t ha t they
could count on fo r completely satisfactory service was the
one made by RCA ... Replacing " m y" 6DQ5, he took
the time t o completely r ealign the transmitter complete to
neutralization on 20 Meters. \Vith t hat he showed us the
neut ralization Oil 40 and 75 Meters. The final was r un n in g
oempletely wild I H e neutralized it for 40 Meters and it
was out on 75 and 20 1\[ eters. Down on 75 :'I Ie ters, tha t
6DQ5 r et ain ed a mind of its own! ! R en eu t rali zin g on 20
M eters , he showed us our power outpu t with a wattmeter.

T hen, replacing our 6DQ5 w ith a new R CA bottle, he
reneu tralized the fi nal and it was good on all 3 b and s ! H e
then showed u s t he power output with t he wattmeter __ .
T hat was enough for u s . .. H e also gave u s a consider
able n umber of little poin ters in loadin g and operating the
S \ V·240 t hat have helped a grea t deal in its operation h er e
at the home stat io n. S ince we've had the r ig back home, it
has operated lik e a brand new machine ...

B eing a Federal employee, I am n ot a ssociated w ith RCA
ill any wa y and S wan is not " pu sh in g " RCA tubes but
this demonstration at the factor)' h as certa inly caused me
to "eye ball" the same tube but by d iffer en t manufacturers
with a critical eye when replacing any tubes in our amateur
gear . , , There is a difference in performance ...

\Vith the n u mber of Swan rigs in use now , I feel that
this informat ion is of value to every S wan owner who
uses t he 6 D Q5 in t he final amplifier. For all I know, t h is
in formation m a y also apply to other 6D Q5 r-ig-s ... I just
wan ted you and "73" readers to k now t ha t K5 J K X's
article h as very d efin ite merit and isn ' t just something to
fill -up mere pages of a monthly magazine.

You p ublish a dern nice magazine.
E. L . Hollis , W 6Z GZ

Dear Mr. Green :
With refere nce to article, Class D Amplifier, ::\lay 1964

issue of your magazine by M r . J im K yl e, I respectful ly
suggest a severe caut ion t o any of your readers who are
insp ired to build an audio ampl ifie r with 99 percent effi-

SEE YOURSELF ON TV!
Build a vidicon camera at the lowest pri ce ever. We have
a starter kit with complete instruction manual of a 5 tube
Vidicon Camera for $29.95.

Send 10c in coin for further informati on.

ATV Research
P.o. Box 396, South Sioux City, Nebraska 68176.
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ciency. Albe it this pulse coding techn ique is very ingenious
and not wi thout many promising applications it by 110

means allows for such a high efficiency. Out of curiosit y
I have worked ou t th e m at h em at ical power spect rum for
this t ype of siKnal and determined the r ela t ive power that
will be present in t he audio region of the signal, and the
relative power t h at will be presen t in the r est of its spec
t rum. The maximum p er cent of the total power present
in the audio region can not exceed 62.5 percent. Thus
a ssu m in g t ha t the t ransistor is operating at 100 percen t
efficiency one still looses 37.5 percent at lea s t of ones
power in t he transformer or low pa ss filter. None-the-less,
one can scarcely assume t he transistor to operate t hat
efficiently. The saturat ion r esis tance of th e tran s ist or may
vary u p from fractions of an ohm to as much as t en or
more ohms. U nless the transistor is matched t o a n ap
priately h igh impedance, the t ran sis tor w ill dissipate a slg·
nificanfly high p ercent age of the power at t he out put ter
minals.

F in ally a word about frequency r esponse. Analysis of
t he fr eq uen cy spectrum of t he class D signal shows that
the audio appears as the " zero order" component of the
square wa ve sampling frequency. The fundamental and
each overtone of the square wave carrier becomes Ire
quency modulated by t h e sig nal and g-ives rise to side
Lands that can overlap the audio spectrum itself. The
choice of a five to one ratio between the h ighest fre
quency of th e audio a nd t he square wave carrier Ire
quency is about minimum . Also about five overtones a re
about minimum for reproducing a g ood square wave, so
that all together one needs a transistor that call handle
frequencies about twenty-five times those one wishes to
am plify. An this is for a g ain of 12.5 percent over the
maximum possible efficiency of a class n a mplifier.

K arl A . S te tson
Graduate R esearch A ssis tan t
U n iver sity of Michig an

D ear Wayne :
Care to get a l itt lc power supply d iscussion going?

T was intrigued by the su pply ill 'V6 K KZ ' s l inear am
p lifier article in the D ecemb er issue. It is a full-wave
" t ripler" first described in a staff article in 73 , June 1961.
[Ed. not e : by J im Kyle K 5J K X ]

Clark is r ig-h t that "tr-ipler is a slight misnomer" j it
is a full-wave doubler. T h e extra t wo diode leg s of the
br idg e don't do any thin g because they arc alway s l-ack 
biased. T his probably accoun ts for the observat ion in the
staff a rticle that "most reference Look s fai l t o mention its
existence and no cOlUmen~ial design using the circuit could
be located."

T he id le d iode leg s are the ones shun ting the filt er
capacitors. This figures. I t's hard to imagine how a diode
b ypassed w ith a h usky electrolytic could see any ac t o do
anything with, isn ' t it? The rest of the circu it is the fu ll
wave doubler of F ig . 8 of the staff article. The doubler
keeps each capacitor leg charged to soruething- near th e peak
ac volta g e, and this holds the idle diodes always back
biased.

S hamefully lackin g COU raRe of conviction, I built one
and tried it . \Vith a transformer providin g 22 val.' r ills
(someth ing I could get Ill)' fingers into ) a nd 120 mfd
capacitors, the out put voltage was about 60 volts no load
and 50 volts de with 12 5 ma load . R em oving the idle
d iodes had no effect at all.

T he fu ll-wave double r prov ides a no-load outp ut voltage
of 2.83 t imes the ac rms input volta ge, and th e way thin gs
u sually work ou t in pract ical circu its the load ed output
voltage runs around 2.2 to 2.4 times t he input r m a v oltag e.

11y g u ess is t hat Cla rk used the fu ll secon dary of a
t ransfor mer p rovi d ing about 350 vac r m s each side of
ce nter-tap. S tich a t ra n sform er would give abt 400 vdc in
a capacitor -in put T V -set full-wave rectifier, b u t using the
full secondary ( 700 vac r m s ) in a double r would give 1980
vdc u nloaded and 154 0 to 1680 vdc loaded . J u st about
what Clark m easured.

So it look s l ike Clark h as eight spare d iodes he can
pu t back on the shelf. H ow about it? Is the circu it drawn
w rong in th e staff art icle a nd there's a slight r earrangement
that works?

L arry Clayton W4LDB



...350 TRANSCEIVER
Another featured transceiver by

"THE KID FROM TEXAS"
(BRYAN EDWARDS, JR.)

5 BANDS
400 WATTS

395
OTHER FEATURES

ACCESSOR IES:
• AC power supply, matching ca binet with

speaker. Model 117-C $ 85
• 12 Volt DC Power supply. Model 412 $130
• Plug-in VOX. Model VX·1 $ 35

• 3.5 - 4.0 me, 7.0 - 7.5 me, 13.85 - 14.35 me,
21.0 - 21.5 me, 28.5 - 29.0 me (10 meIer fu ll
coverage kil ava ilable).

• Transistorized VFO.
• Crystal lattice filter.
• ALC _ .• AGC. . . S-Meler.
• 5Y, in. high, 13 in. wid e, 11 in. deep.
• 400 watts SSB inpul.
• Lower sideband on 80M and 40M. Upper sideband

on 20M, 15M, and 10M. (Opposite sideband kit
available.)

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

TODAY!
Yes, Kid From Texas

I'm inte rested!

ORDER

PERSONAL
INDIVIDUAL

SERVICE
GUARANTEED

WE WANT YOUR BUSINESS !

Edwa rds Electron ics

1320 19th Street
l ubbock. Texas 79.401
o En ter order for equipment listed on attached sheet.
o Send SWAN·3S0 Tra nsce ive r literature .

o Send quotations for trade in allowances on equip-

ment listed o n a ttached she et.
No me. Co lI _

Add ress _
Ci tY· Stote _

W HO GIVES TEXAS·SIZE TRADES

P.D.Q. DELIVERY
AND A

T!ME PAYMENT -- - - -------------------- - ,
I

PLAN.

* lUBBOCK, TEXAS
THE HOME OF

THE KID FROM TEXAS
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Model CD 40·75 $ 129.50

See the CLIFF·DWELLER at your distribu
tor or write for comprehensive literature.

Dear Sir,
R ef erence t o your cover e n t he D ecember issue of 7J .

E ither t he E skimo is far Irem home or the peng u ins are.
E skimos are fro m th e arctic an d penquins from the a nt
a rc t ic.

D ear W a yne,
Y ou wrote in a recent article t hat you were usin g' a six

meter 16 clement col in ear beam. I have been unable to
lind any information on a b ea m of t h is type, I would deem
it a fa vor if you would advise me where you purchased th is
bea m.

A . Cutler WA20NB
U'''ell, A, Cu,bcraf, , Ull hap pened '0 hat'e o1le of ,he'6

tbingJ l}ing arou"d their storeroom u'hen 1 li Jized one d4Y.
1 caUed ,hem for , ou '0 find osa i f tb61 hid made ,,"y more
and found th4' ,hey will m..1:e. on OI'd", II Jim jlllr beam,
one w;,h 24 elementl, II camhi_ation colinellr and yagi heam .
I'm ul;ng ,he,e ,ypel on lU!o m etH' tmd fi"ti them terrific.
The p rice on the 24 element 10h is $125. M y order j, ,tI for
one; I don't want to chance your heing any louder 'han me.

Dear W ayne:
I just received a copy of \Vashington A ma teur Radio

Xews (not request ed ) and on page 3 there is a n article
abou t the ARRL r equesting a eommemerarive stam p for
a ma teur radio,

This le it er is to inform you that t hey didn' t know about
the sta m p u n t il the president of the T ea neck , N .J . P olice
Ath letic L ea g-ue S tamp Clu h wrote to th em an d asked
t heir per mission to usc the can leiters \V IA\V on t he
cache envelope t o be issu ed by the P . A.L . Stamp Cl uh
in conjunction wit h t he P .A.L. Radio Club . \VR Z:'ol' U \ V ,
the fi rst P .A.L. radio club ,

T h e ARRL ignored the letter and capital ized on it. T h e
sta mp will soon be issued and the cached envel opes 1I,m
be sponsored b y the I n st itu te of A mateur Radio. P lea se
print t his lett er and let an yone try to dispute it .

Raymond Vath, WB 2FYB
10AR #85

Ernest H arris WIPZU
M anchest er, N , H .

73 Jpar eJ n o (lx penJe to bring you 411rartive covers.

Dear W ayne:
I would lik e to recommend t o you and any r ead er wh o

has some background in science at the college level that
a subscription t o " The J ournal o f Irreproducible Results"
is well wort h the dollar it cos ts for a year ( t h ree issu es ) .
It is ava ilable from D r. G eorge S ch err, Consolidated
L abora tor ies Inc, B ox 234. Chic;'lgo H ei ght s, Illinoi s. The
art icles in the J ournal a re so fu nny it hu r ts.

As fa r as K 2US ' , , first o f a ll, a ham stat ion on t he
second floor may impress the hams who mak e con tact
with it, h u t the genera l public: isn' t going t o kno w it
exists. \V hen I poin t ed this ou t to M r. Dannal s at t he
HARC Con ve n tio n in N ew York, h e sa id ( iD h is usual
" polite" mann er} that the sta tion wa s t o publicize th e
Fa ir among hams I \Vha t about tbe general publ ic ? Isn't
there some reason (like TV I maybe ) for show inR" peop le
that hams aren ' t a11 a bunch of morons wh o h a tch u p
their T V receptlon ? I sn't there th e id ea o f g etttng p eople
in teres ted in h am rad io a s a hobby? No, t he p u rpose is to
let other hams kn ow that the W orld's Fair ha s a h am
stat ion .

Gperating ? F org et it, D ave P opk in W A 2C C F wa s
there and cert ified that m y license wa s val id on the open
Klg day of t he Fair . I fi lled ou t an opera tor's a ppl jcation
sheet an d that was that. I never heard a word from
them. I called th e s ta t ion t wice an d was told both t imes
by t he sta tion manager that I would h ear from t h em in
a fe w day s. I heard n oth ing . Bah,

N orm Goldman, WA2jI S

advised by my lawyers that
don't you ever proofread y
ar ,......a ..~" '1 ("+ tfer~El.nd
t h j,l...ol"e h '" ~ f.i . _ +tIt;:» f or
have no other recours e ~ ~t

should be tarr ed and ~~~ t~

Remotely tuned

for 40 and 75 meters
also 10 meters

ROTATABLE DIPOLE

If you live in a congested area or on a
small lot you can still operate beautifully
on these two popular bands with a CLI FF·
DWELLER CD 40·75. Band switching and
tuning are perfo rmed on t he cont ro l uni t
located at the transmitter. Ext remely fl at
VSWR of 1.1 to lover entire band. This
antenna is a MUST for thousands.

NEW·TRONICS CORPORATION
li the home of originals"

3455 Vega Ave., Cleveland, Ohio 44113

.I

~

--- <1
/ , ,

--- I,
,

I

CLIFF -DWELLER
hy NEW- TRONICS

the home of originals
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J oel Rose W 3 AFY
P itt sburgh, P a .

Mod .l .. FC·15A
. nd FC·30A

Dear Wayne:
I have been prompted t o a nswer your editorial in t he

curren t issue of 73, concerning t he his tor y of your
career through several ha m magazines and t he present
ven t ure.

F ir st of all , let me say, that I believe 73 is the
fines t ham magazine available. Y our technical a rt icl es
a re well -done and easy t o understand . I would like
to see, however, a round up of FCC act ions ever y
month , simila r to tha t in magazine "Q." I subscr ibe
to the Newing ton rag mainly to keep up with a lloca 
tions, and various cha nges in regula tions. If you
could publish these, it would be very helpful.

Nex t , I know how you feel, and I mu st agree with
much of what you sa y. H o wever , I feel you a re in danger
of tra pping yourself in a position of bdng o pposed t o
ARRL just for t he sake of opposition, even t hough you
may not feel t hat wa y, entirely. T hose of us who a re
rebels in t h is world, a lways have a hard time stay ing ou t
of trouble. \ Ve a ll basically feel an tagonistic towards t he
" establishment . " So, even if t he)' win the battles, t he
fact t hat you are a d issent ing voice is so im portant, that
it should be heard a t greater volume.

A s you do, I am beginmng to feel that ham radio is
in danger of extinction, not fr om too ma ny Technicians
a nd N ovices, but from a lack of interest in preserv ing
it by the hams themsel ves. M ost amateurs, unfor tunately,
a re not too well read outside their field. M ost are poor
at self -expression ( witness the pointless QSO 's and the
charact ers you meet at hamfest s ) and most are unwilling
t o be counted.

I have decided, aft er some del iberation , to send you
10 bucks a nd join your 10AR. I don't know if I'll be
wasting it or not, but a t least I'll be s uppor ting a good
I DEA.

Keep up the good work, but in my op rruon , you
should now be getting more POSITIVE with solutions
of "our own.

I"
I
I
I (!l&WJ

•

Dear Sir :
\ Vill yo u please provide me with the cor- rect na me a nd

address of the department in charge of t he meet ing to be
held a t Geneva in the near future.

T he writer has made a n hon est attem pt to lead an honest
and hon orable life for qu ite a spell and honestly believes
that he worked what we used to call " \ \ 'ireless" prior t o
the adven t of t he so called ARRL but at this late date
is find ing it difficult to get anyt hing more substa n t ial tha n
evasive or wise crack an swers out of the so called head 
quar ters. P erha ps, there is another wa y a round .

\V hen the wr iter asks civil questions in a civil ma nner he
thinks he is en t itled t o an honest st raig ht for wa rd a ns wer
and not what H eadquarters seem to refer to as a " For
mutat ed An swer." Anvhow think it is wort h a try.

A. L ee Chamberlin . W jJCZ
D es M oines , I ow a

T he conference is managed by the Intern,lrional Telecom
munication/ Union in Gen' va, but this is an impenonal
agenC'l, sim ilar 10 t be U . N . About the o" /y p eople who can
ansu'er qlleltionl ar, ,bOl e who have attended lTU co,,!e,·
enc~r l llCh al John H,mroon , George JacobI W 3ASK and
m,ulf.

Dear Wayne :
Please confi r m or deny ugly rumor by .:\ R R L member

that you a re no longer l,uying construc t ion articles o n
spark gnp transmitt ers unt il 1968 due to large stock on
lW.Il'1.

R alph L oackard, K 6G O Q

A quick look a t the transistorized quench -gap riR" by
W . Co ward K2PMM on page 137 of th is issue should
d ispell this irresponsible rumor. 73 is alwa ys in th e mar
ket for sta te -of-the-a r t spark rigs. \ Va tch for a beautiful
varactcr silicon -con t rolled mulched -gap spa rk rig coming
soon.

Has Christmas left you broke???

WE WILL BUY

YOUR EQUIPMENT

Why let it collect dust in your garage when you
can turn your equipment into cash.

We are especially interested in GRC, PRC, TS
or Test Equipment, USM or what have you.

We are also interested in special purpose tubes,
must be new or like new.

Write full description in detail and we will
answe r immediately.

J. J. GLASS ELECTRONICS
1624 S. Main St.

Los Angeles, Calif.
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to do next. I was a tou r d irector. And that is
what I did for the whole trip ... d irected . I
never got to see the sigh ts or 00 much shop
ping anywhere for I was too busy keeping the
tickets st ra ightened out, fi nd ing baggage, ar
ranging for busses, getting hamfests put on,
e tc. I'm not complaining for I enjoyed it and
I wouldn't mind doing it a ll again.

Not that the occasion will ever present itself
again I suspect, for the response to my pro
posed Scandanavian tour was even less than
the European tour, with most of those wan ting
to go being the people tha t made the Euro
pean trek with me. It seems that it is just
possib le that the great bulk of the hams that
might go on a tour went on my tour . .. per
haps there arc only 73 of us interested in it
, , . out of 250,000. H mmm.

I'll make a deal with you . If I get letters
from at least 150 of you saying that 1'0\1 are
definitely interested in a three week European
tour for September 1965 I'll start the ball
rolling . I want a complete jet this time though.
The price will have to be a little higher than
last time since I found that there were dozens
of extras that I had to take care of such as
airport taxes at most airports. harn fests ( I
p icked lip the enti re tab for dinner for our
group plus a good ly number of London hams,
e tc.), sigh tseeing in East Berlin and \Vest
Berlin, busses to and from the airports in all
cities, busses to hamfests, and on and on and
on . F igure on $650 per person for the three
weeks, all expenses paid except lunches and
dinners. This will coincide with the 1965 In
ternational Amateur Radio Convention in Ge
neva, by the way.

An ybody want to go?

K6BX

A letter from Clif is always an event , They
are pretty much like his news bulletins . . .
and if you haven't been reading them then
you've been missing an emotional experience.
Clif whips h imsel f up into full blown indigna
tion at the gosh-awful things that are going
on in ham radio these days. He gets up a good
head of steam, but you know, he is usually
righ t in there with his facts to back up his
carrying on. I haven't seen anyone yet that h as
been able to call him a liar.

Except possib ly some yellowing h am maga
zine that recently brought out a th in anemic
little dollar issue with some hoy trying to do
a hatchet job on llX in it.

So, anyway, there's this letter from K6llX.
Clif suggests that we take a peek in the Cll
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magazines and see what is happening there.
He points out that there is a major move to
make a home for the poor downtrodden ham
type Cll'ers on the top end of our two meter
haud . He wonders why ABBL has kept so
quiet about this in QST and why CQ is su p
porting this move through their cn magazine
59.

T his seems normal to me. The ABBL has
recently petitioned the FCC to prevent any
further use of the top two megacycles of two
meters bv hams in their rebuttal of B~I-399 ,

If they were planning to move the Cls'ers into
that band this suddenly makes sense. Many of
us were flabbergasted when they opposed 399,
never thinking of this development. This also
fi ts in with the hushed-up proposal that ABBL
President HOO\'e r reportedly made at the Dis
nevland convention when he was first elected
wherein he suggested that the top two mega
cycles of six meters he given over to the CB
in order to keep them from trying to get ten
meters from us. Are we being sold down the
river from within?

V isit ing Ops

Though I try pretty hard to keep up on the
twists and turns the FCC takes in making and
interpreting rules for us. they came up with a
new one the other day. The FCC had always
interp reted their rules to mean that specific
eq uip men t was licensed with call letters. not
the opera tors. T hey even went as far as to re
q uest licensed wives to use their husbands call
when using his equipment. etc. Now appar
ently all that has been changed. It would now
seem that the operator should use h is own call
on any eq uipment that he is controlling. This
certainly wiII cause great difficnlties come Field
Day and d uring any other r nul ti-op contests .

Here is exactly what I received from Mr.
W aple, the FCC Secretary: "I n reply to your
recent Jetter, you are advised that if your in
d ividually licensed amateur radio sta tion is
operated by another amateur operator while
you are not in actual control of the sta tion.
your station call sign may not be used . 'Con
trol: for this p urpose, contemplates the ability
to hoth monitor the sta tion 's operations and to
terminate operation immediately for any im
propriety or malfunction."

You can see that it is obvious from this that
multi-operator stations are a thing of the past
and should any such operation be attempted in
upcoming con tests they will have to be dis
qualified for fa ilure to comply with F CC regu
lations.



Also it is contrary to the FCC interpretation
of their ru les for anyooe but Ed Handy, the
licensee of \VIA\V, to operate \VIA\V using
that call. Every other operator must use his
own call unless Ed is right there in control.
It will be interesting to see if the League con
tinues to operate \ VIA\ V in viola tion of the
FCC regula tions ,

This should put an end to K2US and other
special events stations where the licensee cus
todian cannot be always present. E ach oper
ator will henceforward have to lise his own
call,

I'm a troublemaker.
Xe rox?

Perhaps you've seen the television commer
cial with the big contrap tion sitti ng in a dark
ened room . . . the light snaps on and th is
cute chick swings in , fl ips a knob for the nurn
ber of cop ies she wants, puts the letter to be
copied in and walks out a minute later (or
less ) with 23 cop ies of the letter. I think they
said it was a couple cents a copy.

~ I v reaction to this was, " Hmmm, that,

should be in the FCC offices so we wouldn't
have to send in 15 copies of everything." Quite
a few fellows have grumbled about this se
verely limiting requirement for fi ling comments
on dockets.

There are, of course, two sides to the re
q uirement. There is no question but that it
eliminates a lot of useless junk from end ing
lip in the docket files. There is no pu rpose to
having hundreds of postcards on file, each
saying that they are opposed or arc in favor
of a docket. The FCC is int erested in the rea
sons for your position , not the position itself.
They are supposed to make their decisions
based on all of the facto rs involved and it is
lip to the amateurs to make sure that the Com
missioners have all of the facts.

On the other hand , anything that limits the
ability of the FCC to get the facts needed to
make the best d ecision can only work to the
detriment of amateur radio, Perh aps it is time
for the FCC to invest in an automatic cop ier?
Even if we had to include a dollar copying fee
it wou ld he well worth while . This would also
fil ter out the postcards.

\\'2NSD/l

KEY

by NEW-TRONICS
the home of originals!

HUSTlER is the mobile a nte nna that has
won the widest praise from everyone that
has used it. For really reaching out, and
for exceptional results on every band , the
HUSTlER has no equal. For unbiased opi
nion of performance, ask any HUSTLER
user . .. there are thousands of them .

See the HUSTLER at your dealer or write
us for lite rature.

•

\Vha t component or ci rcui t would you put a t " X" to
end up w ith a code practice oscillator ? A ns. p. 81.
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Fred erick Du rha m K 1VOX
E. Swa n zey, N . H.

RDZ Receiver

\ Yhile trying to find a cheap way to eflec
tively receive 220 me and 435 me signals, I
learned of the RDZ Receiver, a National prod
uct which tunes from 200 to 400 me, which is
now available in surplus. Although the 60
cycle model is a good buy-anything that
weighs about a hundred pounds and has 22
tubes is tempting- the receiver is also avail
able in a ~OO cycle model at just over half
the price of the 60 cycle model.

The conversion to 60 cycles is so simple that
it is worth doing to save the money. The fol
lowing conversion takes less than two hours
to put the set into operation.

The power supply section is converted first.
Connect a power cord to pin s A and C of the
power input plug. Remove the bottom plate
of the power supply section. Remove and dis
card the 400 cycle filament transformer, the
accompanying potentiometer, and the associ
ated wiring to the power transformer and to
pins one and ilea of E-302. In the unit con
vcrted, the 60 cycle power line in and the 12
volt power line out enter under the feed
through terminal board to the rf section,
rather than as shown in the schematic. Leave
these as is. There should now be no wires
connected to pins I, 2, 3, and 5 of the termi
nal board E-302. Solder the red wire clipped
and folded under the resistor board to the top
center 0.1 capacitor lug (as seen from the
bottom of the set ) . This completes the power
supply sec-t ion conversion .

Xcxt. remove the bottom plate from the af

if section. Remove the pair of wires from pins
1 and 2 of E-9 02 and connect one of these to
ground at the adjacent resistor board . Con
ned the other to 6.3 heater voltage at anyone
of the sockets ill the rear tube row. For all
external speaker, connect a 500 ohm line to
voice coil transformer to pins A and C of the
audio output plug; connect speaker to the
second ary of the transformer.

Finally, the auto tune must be modified or
disconnected. Three variations are possible. To
lise the autotune and crystals, replace the 400
cyole motor wit h a similar 60 cycle motor
(Eastern Air Devices, 100th hp. made for Col
lins). Aftcr replacing the motor, remove wires
from lugs 15 and 16 of the autotuno strip on
the top rear of the autotune (blue and white ) .
Then trim added wire ( red and black ) from
the red and yellow pair coming from E-203.
Connect the remaining yellow wire to 15, the
black to 16 of the autotunc strip . F inally, cut
out and discard the two pairs of wires (b lue
and white, red and black ) previously discon
nected .

For manual tuning with crysta ls, leave the
wiring as it is and do not tum on the autotu ne ;
use the receiver manual tuning in conjunction
with the input meter to peak the set for each
frequ ency tuned.

For variabl e tuning, any small 4.5 to 7 me
oscillator may be plugged into one of the
crystal sockets and peaked for each frequency
with the manual tuning control.

... Kl VDX

' ,in.
f ,b"9Iou

Mod el $99.50

Sld. MK l l l
Mod el $67.50
Oth., ",od. l,

1' 0'" $21.50

Famous CUBEX MK 11 1 3 BAND QUAD gives you 3 full size,
full efficiency beam a nte nna s with sepa ra te full wa ve driven
e lements on each band in half the space requ ired by a 3 el ,
20 mtr. beam.
See Articl e - " How OX Kings Rate Ante nna s," O ST, Jan .
1964 issue, pg. 75.

iih~ SETS~~~~~~~~,TQ~AED(ORD
, ~ With your antenna I made the highest score ever made ...

I "" ®ID in the ARRL 1959 DX Contest .. . has not been matched
'-' -......;'. since. (2/16/62) A. W. Hingle K6UOM <ex-W4FVR)\ ' G
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GIANT BOOK SALE!
UP TO 500;0 OFF!

SPECIAL ON RADIO HANDBOOK

Now you can get the best ham handbook
a t a fraction of its origina l price: The 15th
Edition Radio Handbook by Bill Orr W 6SAI.
This tremendous book should be in every
ham shack. It has over 800 pages of
theory and practice about every aspect of
radio and electronics. Amateur radio is cov
ered from the very basics to construction
of about every possib le piece of h am gear
that you could ever want. Originally pub
lished by Editors and Engineers at $8.50,
hut now as a special for Ch ristmas, you can
buy the fifteenth edition while they last for
only $5.95.

Send $5.95 to
Rodio Beekshep
Peterborough, N. H.
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(2.00 )
Elements of Tope Recorder Ci rcui ts
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TV and Rad io Tube Troubles $2.90
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Guide to Mobi le Radio $2.85 (2.00l
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$3 .20 13.001
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How to Build Electronic Eq uipment
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Basic Tra nsistors $3.95 13.001
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12.001
Energy $1.25 1.751
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RF Interterenct Control Handbook
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How to Read Schema tics $ 1.50 11.001
1964 North American Radio TV Guide

$1.95 11.001
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Servicing Tra nsistorized 2-W ay Radio

$2.95 12.001
ABC's of SW listening $ 1.95 n .ooi
Tube Substi tution Handbook Vat. 6

$1.50 11.001
Gene ral Class l icense Han dbook $2.50
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Amateur Radi o Ante nna Handbook
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Troubleshooting Amateur Ra d io Equip.

$2 .50 (2.25)
Oscillator Circuits $2.95 (2.00 )
Radio Circuit s $2.95 (2.00 l
Ha m Antenna Construction Projec t s

$2.95 (2.50)
So You Wont to Be Q Hom $2.95

(2.50)
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Elim inating Man Made Inte rference

$2.95 12.50)
Radio Publications
Novice a nd Techn icia n Ha ndbook $2 .95

(2.751
Better Shortwave Recep tion $2.85

(2.001
$-9 Siona is $1.00 1.751
Cubical Quads $2.85 12.501
CB Stat ion $1.00 1.50 1
How to Get CB license $1.00 1.50)
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Many books are one of a kind . Please give
second choice if possible. Books marked with
an asterisk ( 0:) ore hardbound. Please include lSc
postage with each order.

IA N II AOV lQ,.;,

Radio Bookshop

Peterborough, N. H.
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So We

Bought a

Spiralray-

- the midget model with 27 ft. boom, that
is. The big brothers have booms some 36 and
.J7 fee t long respectively.

The Spiralray is a mighty odd looking beast.
It looks like a big Yagi that h as been th rough
a tornado. The elements make a 90 degree
twist between the reflector nnd the last di
rector.

The theory is that the Spiralray transmits
a circularly polarized signal, similar to a helix.
Like a helix it attains maximum gain when the
antenna at the other end is also a Spiralray,
In the case of the 27 ft. model, the claimed
gain under this condition is 16.5 db. The gain
is abou t 1 db less when working either a
horizontally or vertically polarized signal. This
offers no great advantage in my area since
most six meter hams here lise horizontal an
tennas. Even the mobiles favor halos over
whips .

However, only the short-range, obviously
line-of-sight stations actually deliver a signal
at the receiving end that is polarized the same
way that it is transmitted. If the signal is re
flected or deflected either b y the ground, a
ridge or an ionized layer in space, the polariza
tion shifts. So that, what started out as a hori 
zontally polarized signal may end up at the
receiving location with vertical polarization or
something in between .

Furthermore, the sh ift in polarization is not
always a constant one. Over any interval of
time the polarization may shift many times
through the 90 degree angle between vert ical
and horizontal. An antenna with fixed polariza
tion suffers considerable loss as the incoming
signal departs from its own polarization. Thus
a horizontal antenna may be as much as 20
db or more down for a vertically polarized
signal and vice-versa. The actual fi eld strength
of an incoming signal may be fairly constant,
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Joe Marshall , WA4EPY

but the shifting polariaztion produces a large
variation in the voltage developed across the
antenna. This accounts for a good deal, if
not most, of the QSB on long ground-wave
and skip reception. Therefore, the Spiralray,
with equal sensitivity to any polarization,
should in theory produce better results than
a Long John with the same gain, but for only
one mode of polarization.

This was particularly attractive to me be
cause few signals arrive here by a direct path.
Though my elevation is 1700 feet, it is sur
rounded in every direction by ridges 200 to
1000 ft. higher. Thus I experience a shift in
polarization on almost all signals, so you can
see that an antenna which is relatively insensi
tive to differences in polarization would be
just what the doctor ordered .

The Spiralray arrived in a surprisingly small
package-about 10 ft. long, 5 inches square
and weighing only 27 lbs. Like all Telrex an
tennas, it was well made. The radiating ele
ment is tubular, the others are solid aluminum
about % inches in diameter. The boom comes
in three section which fit snugly together and
are anchored with bolts. The holes for the ele
ments are drilled with great precision, which
mus t be quite a manufacturing trick.

The instructions are on the blue-print and
drawings. The elements come cut for 50 me
and should be cut a total of 1 inch for each
~mc increase in center frequency. The ele
ments slide smoothly and snugly into the holes
on the booms. Obviously the smart thing to
do is to assemble it in three sections. It takes
some time to get the elements precisely cen
tered since this is a tapering type Yagi and each
element is a different length.

To match the reed while the antenna was
within reach I assembled the beam on a 10
ft . mast. To keep the long boom from droop-



ing there are two wire struts supported about
4 ft. above the boom on the mast and going
out some 6 or 7 feet to appropriate points on
the boom. The stru ts were easy to ad jus t at
this point since, with the tower on the ground,
the boom was only some 6 ft off the ground.

The Spiralray comes with a balun to match
.50 ohm coax. I set the T match by ruler to
the indicated points and hooked up the balun
and throu gh 50 ft. of coax fed it 200 watts
of rf. A Knight SWR bridge indicated an SWR
of 1.5 at 50.9 me and d ropped below 1.2 all
the way down to 49.98. Connecting odd lengths
of coax to the line did not affect the SWR.

Results

The SWR remained low despite several
nearby trees after it was raised.

The reports from stations within 50 to 75
miles, with presumably minimum polarization
shift, give me gains of about 6 db over the 5
element antenna I had used previously, and
this corresponded to the receiving gain. This
figures since the Spiral ray has a claimed gain
of about 4 db over the 5 element, and the
improvement in S\VR could easily account for
auother 2 or 3 db.

The Spiralray does produce a really dra
matic improvement over the horizontal antenna
when working stations with vertical antennas.
I can work mobiles with whips far beyond
my previous range, and often when they are
completely inaudible to nearby sta tions using
horizontal antennas. I have worked mobile
Sixers loaded into whips, in motion, as far as
70 airline miles. The mobile flutter is very
markedly reduced.

The Spiralray has a very useful beam pat
tern. Although the fro nt lobe is broad- about
35 degrees-so you don't need a surveyor's
transit to be sure of getting into a given place .
On the other hand, it has a very sharp null
at about 90 degrees-something more than 40
db, and enough to take even a very strong
signal right down into the noise. The flatness
of the fron t lobe makes it often possible to
null out QRM without reducing the signal
strength of the desired station significantly, by
changing the antenna direction to a few de
grees. The null is sharp enough to measure di-

rection within a few degrees .
The front-to-back ratio is 28 db with small

minor lobes at about 45 degrees.
There is a definite improvement in the d epth

of fading of long ground -wave signals. Paths
which formerly gave as little as 2.5'l readability
over a 5 to 10 minute contac t now provide welI
over 75%.

I have worked only one other station using
a Spiralray, W4VIW in Greeneville, S. C.,
150 airline miles and several mountain ranges
away. He feeds his Spiralray with a Zeus.
While I have worked this path quite consis
tently in the past, no station down there ever
delivered a signal in excess of an S5 or 6.
W4VIW p eaks as high as 10 db over 9 and
with a surprisingly constant signal. H e reports
similarly. To cap it off, he is just barely read
able to other stations in my area which pre
viously had reports over this path comp arable
to mine.

H is difficult to assess skip performance of
antennas since there is so much freakishness
involved in the whole business of skip com
munication. However, that is what we noted
during openings: The comhination of our 200
watts of rf and the Spimlwav gave us "top
signal-on-the-band" reports repeated ly. We
practically never had to make more than one
brief CQ or call for a specific sta tion. We en
joyed a "first-in -last-out" position in our area
in virtualIy every opening. For example, we
heard and worked VP7CX some 15 minutes
before anyone else in this area heard him and
we were the only station he was reading for
an equal period. W e were the first to hear and
the only station in this area to work VP5nB on
Turks Island one d ay, and K4PGL/VP9 one
evening during a period of very erratic shift
ing skip. \Ve worked stations in Maine, New
Brunswick and Nova Scotia another day in
brief openings when the band was seemingly
dead. Finally, it does appear that the Qsn on
reception of skip signals is considerably re
d uced.

All in all, the Spiral ray does the job it claims
and has improved our station capahilities con
siderably. \ Ve can recommend it wholeheart
edly to any serious VHF worker.

... WA4EPY

TElREX ROTATOR-INDICATOR SYSTEM MODEl TS250-RIS
Most Feeds Thru Rotator $2500 0For Safe, Easier, Installation II SturdY f .O,B.

A flea Y "ltr.,lOi
• 1300 INilBS ROTATION TORQUE i01 ~10i'\~u ALSO:
• SELF LOCKING BY STURDY WORM GEARS S1S1i.tA- TS325·R IS $325.00
• SELSYN AZIMUTH INDICATION 0" • Modl'led TS435-RIS $435.00
• ACCOMMODATES 2" 0.0. MASTING tl T'I Rotator TS535-RIS $535.00
• MAlLEABLE CAST MASTING CLAMP SUPPUED oesi~ned ~~\a~' ~ TS58S-RIS $585.00
• OUTPUT SPEED APPROX. 1 RPM \ h(\alm.
• WILL FIT INTOORONTO A6" SIDED TOWER L Out· - TELREX LABS.

...... W rite for FREE PL65 Describing Rotalors and Antennas ASBURY PARK, N .J ,
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There has been tremendous interest

in the VII F linearsin September 73.

This article will give yon more in

sight into AM linears for VlI F.

Low Cost, Powerful

Twafer Linear
Bill Hoi sington K 1ell
Peterborough, N. H.

After gett ing this tube, all you need is
some copper-clad bakelite, a few small capaci
tors, phono or UH F jacks to suit your cable
connectors, and a home-brew power supply,
as from an old TV set. You do not have to
modify the Twc'er in any way. Ju st plug the
Two'er rf output cable into the rf input jack of
the linear, using the microphone and modu
lator of the T wo'er. Plenty of details follow .

Introduct ion
T here are several new features in this linear

for the Two'er which we trust will be of use
to the developing amateur who is still strug
gling to acquire his education. An excellent
triode tube is available surplus, at prices
beginning around $4 .50. It is also available
new in quite a few d ifferent versions , specs,
and prices, because it is a really unique kind
of tube.

VHF Neutrolizotion
This is quite a subject. We arc going to

take a good look, so get hold of a glass of
your favorite fruit juice and settle down.

Plenty of excellent reference material for
hf neutralization is available but the handhook
writers begin to hedge as soon as they go up
past 30 megacycles. They are also on relative
ly casy ground with the $20 double-pentodes
for VHF, but when it comes to something in
expensive, simple to build, and powerful ,
where are they?

My first experience with the reality of VHF
neutra lization came with the 815 double pen
tode ill 1940, a mere 24 years ago. This was
to all intents and purposes two 6L6's with
plate caps , and a handy octal socket. «TNT"
circu its were quite the thing then on 2'2 me
ters. That was a tuned plate, tuned grid, mod
ulated oscillator. Worked fine with tri odes.
With the two pentodes in the 8 15 envelope,
' v'eak oscillat ion. 'Vhy? Without going in to too
much theory at that tim e I experimented with
~IOPA. ( master-oscillator, power-amplifier )
neutrali zation, and the 8 1.5 as an oscillator. I
soon found out by trying various values of
neutralizing capacitors that the natural inter
nal grid-plate capacity of the 815 was just
enough to cause weak oscillations, but not
enough for much rf outp ut as an oscillator.
By adding neutralizing capaci ty, the usual
push pull cross over type from one plate to
the other grid, the tube could be neutralized
and would run fine as an amplifier. Then,
by increasin g the e n's, a good oscillator could
be obtained . Don't forget, those were the days
of the modulated oscilla tor.
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simple grounded cathode VHF neu tralized tri
ode stage.

One more handbook: "VHF for the Radio
Amateur", by Frank C. Jones. At least on page
5 there is a picture of my favorite, the 2C39,
among other UHF tubes. lie sta rts righ t in
on whole circuits for transmitters, beginning
at .50 megacycles. ( Incidentally, 1 think a
great deal of this book as far as it goes. )
li e carries 144 me into a pair of 4CX2.50 11's,
tetrodes, which is fine, but way out of the
price range at present. At 432 megacycles
he gets to the 2C39 tu be and says ". . . it will
fun ction effect ively if driven hard by the ex
citer." This is in a grounded grid circuit, and
is just one of th e disadvan tages of the ground
ed grid. He makes no mention of any neutral
ization, relying on the «grid-separation" circuit
to keep out self-oscillation. Which is ok but
does not allow small drive power, as from a
Two'er.

Well, so much for VHF neutralization in
the amateur type handbooks. Now where do
we go?

The 2C39 Tube
1 have talked about this rugged ( I haven't

burned one out ye t and still haven't installed a
blower ). low cost surplus, 100 watt capab ility
( with blower! ) tube and how it works on
432 mc with easy-to-build series tuned trough
lines, etc. Now let's see what this tube is like .
It is th e first tube in the "IlCA Transmitting
Tubes" technical book series. That's just a
num bering accident, but makes it easy to find.
"May be used to 2.500 me at full input", this
book says. That should cover 2 meters all
right! Then we see on the third line "Trans
conductance equals 24,000," Going back to
the AHRL "Radio Amateurs Handbook" for
the definition of transconductance. we find
"The best all-around indication of the effec
tiveness of a tube as an amplifier is its grid
plate transconductance." "Trnnscod uctance is
the change in plate current divided by the
change in grid voltage that causes that p late
current change" with fixed plate voltage. The
transconductance of some comparative tubes
follows: 2E26, 3.500 ; 832, 3.500; 807, 6000;
6146, 7000; 829, 8.500; 6969, 10.500; 6CL6,
11000; 4 17A, 24000; 6897 (2C39 type )
24800. The only tube that is in amateur use
I know of that has a greater transconductance
is the 416B gold-plated triode, a special re
ceiving or low-power transmitter ttlbe, at some
30,000 to 40,000. (when new! )

Bear carefully in mind though. that a
2C39 must be used in a grounded cathode
grid drice circu it in order to use that Gm of
24,000.
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So we find ourselves today with practically
nothing about triode neutralizing for VIII" in
the amateur handbooks. This in spite of the
fact th at there is a 100 watt triode with a
transconductance of 24,000 micromhos wi th
full ratiugs to 2.500 megacycles, that you can
buy for as low as $4..50 surplus.

What does th e old reliable HCA handbook
have to say? No help there either.

Plenty of dope on how to neutralize an
amplifier that is already built, and a few
words on neutra lization in general, triodes and
pentodes, but nothing on VHF. What gives?
Are some people that determined to sell $20
peutodes to lads who just cannot lay out that
kind of dough?

c;'ETER JACKS <.
~ ..... + 200-400 HV

& 250" ~ r
~ \-=1h ~6V_~,J

500 I

Fig. 1. 144 me linear ampli f ier.

Let's look in 13i1l Orr's VHF Handbook.
Plenty of real good dope in there on lots of
VHF problems. A good 3); pages entitled
"Analysis of neutralizing circuits", Starts right
in with a tetrode tube. No mention of triodes
there. Further along in the book under
"The grounded -grid rf amplifier" we find "One
of the undesirable characteristics of the con
ventional triode rf amplifier is that the stage
must be neutralized to prevent self-oscilla
tion", «As the frequency of operation is raised
the stage becomes increasingly difficu lt to neu
tra lize , . ", Then there are several para
graphs on th e ad vantages of the grounded
grid ampli fier. No diagrams are shown of a
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Circuit Detail
Basically there are two trough lines: one

grid line and one plate line, with a common
ground wall in between . This wall has two
holes in it , one for the tube, the other for
the neutralizing circuit. Electrons flow from
the grid to th e plate through th e first ( inside
the tube of course ) , and reversed phase elec
t romagnetic energy ( f1ot electrons) comes
back to the grid through th e second hole.

Fig . 2 . Filame nt pl ug .
Fig. 3. Cathode ring connecto r. T hese f inge rs
turn in onto the ca thode.
Fig . 4 . Side view of g rid connec to r ring and
tu be e nd of grid li ne.
Fig . 5. Pla te ring connector. These f ingers
turn bock on the p late ring .

Tube connections may be made with sur
pl us rings, fin gers, straps, or "sockets". See
Figs. 2 to 5.

The (J volt fi lament "plug" in the small end
of the tube can be holted to an insulating
plate of bakelite which in turn is bolted to
the wa ll of the cavity. This will hold th e tube
in pl ace pretty well. Figs. 2 , 3 , 4, and 5
show some rough details of the connectors
that I used . These are obtailiable from the
Instrument Specialties Co., Little Falls, N. J.

The whole rig appears to be a "natural" for
rf grounding. A bypass on th e 6 volt connector
made no differen ce to the opera tion. I put it
in anyway. Inductors. Using one inch copper
strap creates a high Q for several reasons.
F irst, th ere is plenty of copper surface for
the electromagnetic momentum to work on,
and second. this copper is "in line" and pro
tected from rad iation by the trough line .
G ranted a cylind rical cavity where all rf paths
are equal len gth, with 100% shield ing. is bet-

rig he can step up from a Two'er to 30-40
watts. More with a blower.

•,_ 7-114 I-

I
3 -1/4 10 C)

Be lieve It Or Not Dept
1l.1.0.:\T ., today, afte r many years of VH F

and UH F and even microwaves, we VHF
UHF amateurs do not have the proper tubes
to work with! As you can see from F ig. 1,
the grid and th e cathode have to "go
through each other" to get where they belong.
Admittedly, the 9C39 was not designed for
grounded grid service. But what else have we
got that will do the same job at anything
like the price?

I like pen todes too, but not at $00 for the
budding young VH F-UHF lad . lie's st ill got
to build his power supply. At least with th is

Fig . I b. Box detail. All copper clod boke li te
inside .

Connect ions
The next th ing special about the 2C39 is

the connections. No p ins, no leads. Just sur
faces! While cylind rical cavit ies are fine an d
a real must around 1296 and Up. you can get
along ok on 2 meters with properly used
trough Jines. Using a one inch st rap for the
grid and pl ate cond uctors ( one for each ) or
lines, you can cut out a semi-circle in the end
of the strap, sec Fig. 4, and get a large area
con nection right onto the plate and also the
grid , through. of course. the flexible ring con
nectors with fi ngers which are also large area.

\ Vhat does this do for you? As an example I
quote again from F .C . Jones Handbook, "T he
6146 is not too efficient at 144 me: ' "This
tube has to be neutralized by series tuning
the screen grid lead inductance . . : ' His
circuit shows a 4 turn plate coil with series
tuning, as in a half wave circuit. now look at
the 2C39 circuit in F ig. I. Parallel tuning.
high Q, and how is it tuned? With a 25 mmfd
capacitor between plate and ground . And
what does it do? At half power capability (50
wa tts ) it lights a 2,5 watt bulb to fnII b ril
liance, when d riven by, of all things, a stand 
ard unmodified Two'er!

It appears th at almost any of the 2C39
"family" works fine on 2. meters. I have used
2C39, 2C39A and B, glass or ceramic, the
3CXIOOA,5, the 2C39W A, and th e 3X100
Al l. In fact, th ere arc probabl y even more of
them I don't know about!
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ter, but the effort is not justified on 2 meters.
Look what you're get ting as is! The Q is so
high now that large capacitors in parallel can
be used to tune to 144 megacycles. High C
is of course a standard way of getting rid
of parasitics, harmonics, etc., but generally
not possible on VHF. It is possible here
thoogh , and does a good job. It also makes
available Jaw impedance input and output cir
cuits for 50 ohm cables .

The one inch strap lines are grounded for
rf at the far end of the trough lines with feed
through capacitors. I d idn't have a high
enough value so had to add on more discs.
Again, not critica l. Just don't bypass modula
tion out of the plate line. That is. in case you
wanted to have more fun and use a high-level
modulator on the tube later on. As a linear of
course, there is no modulation across those
bypasses. This is a downright unique feature
of this amplifier, it is really uncri tical through
out. You can do almost anything to it and it
still keeps on working. I even had a contact
the other nigh t with no B plus on the plate
line, just audio, but that's another story.

The tuning capaci tors are Hammarlund 2.5
mmfd units. They have an additional ground
ing strap soldered to the rotor spider. It is
possible that w ith a blower and 600 volts,
the p late tuning capacitor should have a big
ger spacing. We'll check this uni t a nt for the
full 100 watts and perhaps a high level modu
lator to go with it later. Hight now it does very
fb as a linear.

N eutrali z ing
If a line (p iece of heavy wire in this case )

is introduced into the plate tank circuit.
grounded at the plate end and open at the
other end, it should pick up and produce en
ergy out of ph ase with the p late voltage on
the tube. It doesl This out of phase voltage
is sent through the common wall to the neu
tralizing capacitor en which is just about
the rated grid -plate capacity of 2 mmfd. T hat
is, the Cn is about .8 to 4 mmfd, and the
setting used looks like 2 mmfd. To set this
neutralizing capaci tor, plug a tuned rf power
detector into the plate circuit output jack with
the 2C39 filament turned on and plate volt
age off, with the Two'er feeding rf (all of
its ;!& watt ) into the grid circuit. The neutraliz
ing null setting is immediately evident and
effect ive. Remove the detector and plug in a
15 to 2,5 watt bulb, turn on the plate voltage,
200 to 400 volts, and tune up. W ith the cir
cuit dimensions as shown you may get some
self oscillation but only when you tune the
plate circuit near 200 me. When it's all tuned

up and loaded even this d isappears. After
neutralization as per above, grid current does
not vary a t all, not even one black lines worth,
when the plate is tuned through 144 me. What
more do you want?

Blower
For higher power, if desired, some small

holes in the far (cold) end of the plate
trough line with a small blower attached and
a piece of p lastic or card board over the top
of the trough line should allow plenty of
cooling. In fact, the air could be sent through
the grid trough line at the same time . Some
would circulate anyway through the tube
hole.

Operation a s 0 Lineor A M A m p lif ie r
Here is where this little powerhouse shines.

As a rugged low-cost, non-critical triode, in a
highly efficient amplifier, it allows very easy
tune up. In fact it should work immediately.
It did for me. Granted an A~ I linear is quoted
as being "not quite» so efficient as a class C
amplifier but what does this difference amount
to anyway? RCA transmitting tube handbook
says «The efficiency varies from approximately
33 per cent for an unmodulated carrier (who
needs one) to 66 p er cent for a fully modu
lated carrier: ' You want more than 66% effi
ciency on 2 meters? It will cost you a little
more in money, time, and effort.

Furth ermore let's say you use a converted
old TV power supply. I found a hal f dozen of
these you know where! If you're that fussy,
go to the local TV repair a nd sales shop with
a few dollars in your pocket. But why pay
money for them?

New Gimmick De p t
\ Ve claim a first here ( until someone shows

up with a copy of Sleeper's Radio, 1932, with
one in ). This is the use of grid rectified bias
for a linear. The simple gimmick is a large,
really large cap acitor, of several hundred
mfd ( not mmfd ) across the grid resistor. This
provides the «stiff" bias recommended for use
with linear service, and needed. \ Vithout it
you get downward modulation. \ Vith it you
can get upward modulation and the differ
ence in audio is quite noticeable. I checked
many times, here, and on the air, between
battery bias, (ideal) and the one shown in
Fig. I , and so far no one has been able to
detect any difference.

Incidentall y the 2C39 grid is so d esigned
that no protective bias is needed in case of
excitation failure ( such as the Two'er stopping
op eration) . fie careful of this with other tubes.
Some, like the 8 11 typ es, are so designed that
they take very little mils when not biased.



Fig . 6 . Note : This is a temporary circu it
that requires both switches to be thrown .

Switching
For the moment we will leave you on your

own with switching ideas. A good antenna
change-over switch has been rebuilt for use
on 432 mc and works good there, so it has
to work good on 2 meters. An ordinary por
celain wafer switch was taken apart and a
"ground plane" of copper-clad bakelite in
stalled very close to the back of the wafer.
RG-58/ U cable is cut close and installed on
this ground plane also. A simple possible dia
gram of send -receive switching is show n in
Fig. 6. This is with 2 switches to throw. A
more automatic job ( one switch to throw )
would pnt a sensitive relay ($ 1.95 Radio La
fayette ) in, or on, the Two'er, controlling an
exterior relay on the amplifier.

Other tubes will run away and that's that.
So in this circuit the cathode is grounded both
for rf and for de. Without bias of any kind,
the 2C39 takes about 90 miles at 400 volts on
the plate. With 500 to 600 it may need a
little protective bias.

Cable Matching
With the circnit as shown, matching be

tween the Two'er and the linear amplifier is
pretty good. You may have to retune the
Twc'er plate output circuit, in combination
with Cl and C2 for maximum grid mils. I
found a round 20 to 30 grid mils, with a maxi
mum of 40 without any grid resistor. Do not
run the amp lifier that way. After preliminary
tune-up, recheck the neutralization. D o this
also after fin al plate tuning In fact, do it
several times. Gradually all adjustments,
Two'er tank, C I, C2, C3, C4, and Cn will
come into line. This is recommended in the
handbooks incidentally. It is also the natural
way to do it.

On The Air Tests
On the bench with tuned diode detector,

transistor audio amplifier, and "Ht-Fi" padded
earphones it sounded good. It sounded even
better than the Two'er driving it! There conld
be sound reasons for this possibility, but at
least the modulation of the Two'ers is plenty
inte ll igible as is, as far as voice goes. With
still no modification of any kind to the origi
nal Two'er kit. built by someone else, and
putting out at the most l< of a watt, I plugged
it into the rf input phono jack of the linear
ampl.fier. Into the output jack went my favor
ite test antenna, the little 2 over 2 four ele
ment, the same one I use mobile on the
car. It barely clears the roof top of the house
here, in fact , does not clear a chimney top
mainly because I have a 14 element 432 me
beam on top. Ground level here is only 100
feet above sea level. So, thinking «what
have I got to lose", I called a CQ. By 8 :30
pm had worked six stations w ith plenty of
carrier, stabili ty, and modulation checks, par
ticnlarly the last. Varying both the bias and
the plate voltage while on the air did not
affect the modulation adversely. Evidently that
easy method of obtaining linear bias works
fb. In one test an S unit was gained on the
d istan t receiver (3 1 miles ) by going from 80
mils at 400 volts to 100 mils at 500 volts, 50
watts. So what if S meters aren't always ex
actly db power meters? Sounds good to hear
it anyway.

On the subject of power, not yet having a
blower on the 2C39, and feeliog the hot ai r
coming up from it into my face as I man ipu
lated the various switches on the bench , I ran
it most of the time at about 30 watts input
and about 15 watts out. With exception of one
or two step ups to 50 watts just for fun for a
minute or so. For all I know the 2C39
might take the 25 watts dissipation withont
a blower continuously, but I Jove those tubes
and only have about seven of them on hand
here right now. Am getting real interested in
putting a blower and 100 watts on it! Still
driven by that Two'er!

Modulation reports were good: "Could not
tell it apart from a Two'er"; "Quality is tre
mendous"; "Modulation real nice sounding.
Very interested in how you connect it to the
T ' "wa er .

Th ere is an error in the schematic of the linear on
pnge 8 in the September 73. The negat ive terminal o f the
250 mfd grid capacitor should be connected to the junc
tion of the 40 K resistor and the grid inductance.
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Rol RECEIVER. 10 channel crystal controlled. 200-400
me. 115 volt 60 cycle power supply. Navy surplus and
made to highest standards. Cost $2.500.00 each. We
offer brand new units, original boxed, with antenna,
plugs. schematic and crystal figuring data. Shipping
wgt. 235 Ibs.

SNIPERSCoPE, M·3, late model. permits viewing in
total darkness. Ready to use. includes 20.000 volt
power supply. You furnish 6 volts DC to operate. Used,
checked out. Rifle shown in picture not included.

$225.00

1. 5x4.8 inches $1.50 3.5x4.8 inches $2.50
Without tran sistor SOc w.thout transistor $1.00

115VoLT AC RELAY

OPOT Enclosed. plug-in $1.50

PoLYFOAM COAX CABLE

RG 8A/U 100 ft. $9.00
RG58A/U 100 It. $5.00
RG59A/U 100 It. $5.00

HEAT SINK. ALUMINUM. DOUBLE FIN. With 150 watt
transistor 2N277

CIRCUIT BOARD
(as used in 73)

Copper one side.
Approx 4 x 10 B/$1.00

$125.00

88 MH TOROIUS. Two types avail
able. Open and potted. Used for
many applications such as power
supplies and teletype.

Open style 50c each. 12/ $10.00
Potted style 65c each. 12/$11.00

FL·5 NAVY BEAM FILTER.
used as 1.000 cycle filter.
Wonderful for CW use. These
are brand new, boxed, with
cord & PL·55 phone plug.

$3.00

PNP POWER TRANSISTOR

Terrific "Buy" for the ham. experimenter. and commercial user. PNP 15 amp. 80 volt power
transi stor, guaranteed OK and up to specs. 2N174 can be used in almost all commercial 2 way
radios as well as ship-shore radio as power transistor and in most cases will be even better n
than original equipment. Most 01 these we have are made to JAN SPECS. This is also a good /j t1 S
one lor transistorized ignition systems. 2N174 $1.50 ea. $125.00 per 100

SILICON PLANAR EPITAXIAL PASSIVATED TRANSISTOR

400mc. 360 MW. Excellent for transmitters or con
verters. New, boxed.

2N914 $1.00 ea.

TElETYPE PUNCH TAPE
Carton 40 Rolls $5.00

Buy 2. save on shipping
SPECIAL, 6 cartons $25.00

SILICON DIODES

2 Amp 1.000 PIV

$1.00 each

12 for $10.00

D·. -
2N35 General Purpose transistor. We bot up a iarge
batch of them and after checking random samples
find they are of good quality. Long leads. Bag of 20
only $1.00.

# 2N35 $1.00

Meshna's new Winter catalog now ready. Send 20c

for yours before they are all gone.

MESHNA
19 ALLERTON ST.• LYNN. MASS.

All Material F.O.B. Lynn, Mass.
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So m ethinq for th e

VIV [an«.

40 Watt 6 Volt

DC to DC

Converter
Bruce Pa ckham W 3 UWV
Box 383, Route 2
Cockeysville , Maryland

Fig. 2 shows the pertinent data a ll th is
supply. Note that for maximum efficiency, the
supp ly should be loaded heavily to 40 watts.
Ileavy loadin g: and maximum efficiency go
hand in hand for all de to de converters.
\Vhen the output load exceeds 150 ru n, outp ut
ceases entirely. \Vh en the outp ut load ex
ceeds 140 ina, the converter becomes a cranky
starter under load. The practical maximum

BILL OF MATER I AL S
- 2 N 174 or 2N I358
- Ch icago FH-25

2.5 VeT @ 6.6 A mps t o 115-230 V
Ch ica go RH ·2120
2 H y @ 120 )'Ia.
10 oh ms @ 2 W atts
10 ohms @ 25 W att s
10 oh ms @ ~ W a tt
150K @ 2 W a t ts
0.007 mfd. @ 1600 V
20-40 :\IFD @ 450WVDC
IS Amp SloBlo FUSE
IN540 or equiv.
VE:\IALI NE 60 7I-4B B or DELTo\ XC

421
5 x 7 x 2 Aluminum

R5
Ian
1/ 2 w

6
•

•

•
R6 I

150K 2W

OUTPUT

20"40
4 50

C2

007
16QOV.

FIG . I

2 NI74
0,

RI Ion

R2 Io n

02
FI 2NI74
15AMP

+ G VO LT
DC INPUT

RI , R 2
RJ , R4
RS
R 6
CI
C2
F.
DI -D4
H eat Sink

Cha ssi s

QI, Q 2
T!

L.

1 had jus t such a problem in locating a
suitable design for my mobile rig power sup 
ply. My car is of foreign make and uses a
six volt battery. 1 was not able to fi nd an
appropriate design , so I set about concocting
the one shown in th e photograph s and sche
matically in Fig. 1.

A large number of magazine art icles have
appeared in recent years on how to d esign and
construct de to de converters working from a
12 volt source. Most of these articles have a
statement i ll them somewhere to the effect:
'Of course th e supply will work on 6 volts
input, but the output voltage will be halved '.
If you happen to own an automobile with a
six volt battery, or otherwise have to work
fro m a 6 VUe source, these words are not
exactly what you have been waiting to read.
Furthermore, the output power is usually less
than half of th e 12 volt value when the sup
pl y is operated 0 11 6 volts.
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A LL- B A ND RECEI V E R
BAR GAIN : Cootlnuou.
tunlne !l~0 ke to 43 me
Voice. CWo MCW. It -451
AltR-1 hat 2 . t ar e, RF.
2 at' eu 455 ke IF.
leoar.te Local e sc. ",/ VR
AF.8-)[eter. :Softe-Llm 
Iter. Cryl ta l & noo
crYltal IF P al' In 6 pa..
ae:ect10nl. Le.. pwr l Ob'
hut w/pwr Iply dwe.
C(ltnolete Handbook. and much other dat a. Checked 149 50
100,.. perfect. fob Loa Aneeles . Ollb' •

Add $30 l or I U { 230 'I" ~O / 60 ey pwr sply. Add $20 l or
mo<l lflcatlon by us to s~n by addition of l'TOduct Detector.

TIM E PA Y PLAN: ,\ ny purchase totallne $160.00 10%
or more , down pay ment only

AR C- :; u - s'er !l evr HlO-550 kc w/85 ke IF"•. Vi e at 2nd
converter l or ahore or other r cVY•. Checked eieeut-
nib'• • / lots of teen data. ", / splloe knob. 9 Ibl 14.95
fob Loll Ane . .. .. . .

( Ar!<t "3 for ertn -elean selected unit.'
NAVY 'S PRIDE, RB S RE CEIVER 2-20 me 14-1ube l uper het •

checked &. ready to uee, W /OwT sply. t ech data, 69 50
lob f"harltllton. S . C. , . . _____ -

AN /APR . 4 RE CEI VIN G S ET: Tune 38 to 1000 me. Inl'ludel
T:S-16. 11. IS/APR 4: plue : handbook; eheeked. 17950
ert ct OK. fob Loa Aneele. . _ •

Adct S60 for T!II"-19. 91~-2200 me : add $125 101' TN-54. 2115
4000 me : add S30 for AM/FM nllion of the r CTr . '11/60 ey
pwr . ply ; add $90 for 60 ey Panadapter 30 me ..... llAi me fp
111 : adct S125 for RDT' P lnactapt er "'/5~ CR. 30 me :::!: 5 me.
FM RCV R / XM TR 30-4 0 me. 50 W P o. 120'1". 60 ey. AN I

FRC-6A; In rack cabinet 'II /meters. I Pb-. ete. 79.50
Xlnt _ __" , ...

LM FREQ. METER 125 kc to 20 me ft combtn. heter. t ree.
meter &. a1e nal eeurce. ew or AM. accuraey . 0 1 ~. xU
nUb. Clun. checked. 100% md. w/ plue , data. 57.50
16 Ihllobl.A . _ _ _.

Adct $22 for L~I .ob' w/ o1u&1. data. or $10 for EAO. con'l"l'rU
for 1.:\.1 w/oarU . data . In.cl uctf'd .
TS-3 23/UR . 20-400 me. IIm11ar GE RTSCH FM-1. Cl1ltal.

001%. W I handbook supplement el'l"tne lupplemental1 rtl
('h....k oolnt~ Ie Instruct. to " • . . clOiely approach CT7l t al
aC('1lraey. " W / t<'h..eeeuc. lnatruct. • p"r ~ob' dat a. 19950
('I..a n. ('hfOeko><1 . 1f1f1 40 «ltd. rob 1.0" AnI". _ ___ -

BER KELEY COUNT E R .:t~~11 11 baale 0 -2 me fre:lc metee
plul eXlender to 42 me lOO~ OK atd. ,,/book. /9500
foh l..oa .lneel". ODlY . _____ •

PW R SPL Y FOR ART-IS & OTHER XMTRS. 7950
11:;' !'itl/Illl "' ID both HV' I out. Ne" •

TEST SCOPE TS ·S-4/AP 40 ey-3 me ± 3 db. 3950
l A' n~ ~ l mn l a tlll 5~ MTMn. Read1 to ule •

FIG. 2

load should be considered to be 130 rna . It is
entirely probable that the use of another type
of transformer will change these basic charac
teristics somewhat.

The transformer I used is rather expensive
and fra nkly, any 2.5 volt at 5 ampere center
tapped filament transformer would probably
be alright to use . Because of the type of
steel in these transformers and the p rimary
inductance (about 5 mhy ) , the frequency of
oscilla tion ranges from 70 to 100 cps.

Use No. 14 gauge stranded wire for hook
lip to avoid excess voltage d rops. Use a good
heat sink to keep the temperature of the
transistors to a respectable value. Do not de
pend on the 5 X 7 X 2 inch chassis to p ro
vide a suitable sink .. . it won't. With the
heat sink specified, the transistors never get
more than warm to the touch.

Mount the components and, in fact, the sup 
ply itself where there is some air circulation.

Unlike the authors of 12 volt converter ar
ticles, I will close by saying; of course this
supply can be connected to 12 vdc, but it
will cook the wax right out of the trans
former.

IA NllloRY l Q ~l;

• • . W3UWV

TEKTRONI X SCOPES ~td OK '" «Ort:eoUI . "/booln : ~~14A:
O~ to In me ; ~Ilnal t. !O mT/em; ."eeo eal fb. 39500
lJT/em : nUh _ ctllneetton _ _ _.. . . .. . . .. . .. •
:t5I4AO h u m.. olnl Video Dola, Li ne 450.00
:tt~ 1 3 : H\' U"('''1. for PUll" , 20 me oau 4!15.00
=t31:;n 3· aeope add. ft'lJ' 110" I_oa S95. 0t!

HEWLETT _PA CKARO GOODIES atd OK '" .... / bookl:
ttlOOD ~..t'Ont'lalJ' Lew FreQ. 8tandard , . . . . . . . . . . . 2115.00
....202A 1 ", - F'req Function Generator 2g5.00
tt410A an-PIIT'»OAt . VTnt up to 100 me 150.00
- 520A f"Hon .l.. ~"I ler chanee' 10 me to 100 kt.
.... It i'fI:('hmldt Trlne1' add..d . how ntee t , . ..... 295.00
ft400 D ac 'I"t'l"m plua I nd. Contr. :tt200A de : me eonrerter

enahhll ae &: de VI VM use down to .. low ..
1 m'l" full aeale. AI ,.alr 265.00

LP SIGNAL GENERATOR 9% me to ~O me 19950
14 . nllb, Ve to I .' 1'. Comtifete . eo>rtttllld •

rS_411A/U SIGNAL GEN•.015-40 me 1". xU 279.50
l"lIlIh, , Vn nllb, to 1.0 '1". Certlf.

GE N. RADIO :tt80S- C MICROVOLTER 16 ke to 50 me .
2 'I" Into sn~ ohml. Like new, 100"" ertd. 750.00
w/hnnk, Re~lar $2250 . onl,

MEAS. CORP. :tt1l0 SI GNAL GE N. 2-400 me, 'JiI'S . 375.00
Vo nUb. to 100 .000 U1'. Certified .

NAVY LAE·2 MICROVOLTER ~20- 1300 me. new. 129.50
w/ a ll ..hart l . cordi . hook

C_BA ND Mld'IlOVOLTER AN/URM-S~. 4.45-8 kme. - 100
to 0 ctbm. w/an pulse mod. npabllltiM . I nternal 295.00
4nll ,., f)'" IPly . . "

BOONTON jt202 . F MICROVOLTER 115-225 me, 27500
11 11 to f1 .2 'I" CW/ AM / ll'M. new . with book _ •

BOONTON ft l52A CITIZEN ' S BAND MICROVOLTER 1·5
me l or IF. 20 -28 me for R I". AM '" F)I. ,,/5 mod.
l req. Up to 100.000 U'l". T erminated eere, lIWT 225.00
_nIT, hook. ertd

X- BANO MICROVOLTER TS.7J9B /UPM .10. 8.5- 39500
lUI km.. f'Wtnl /PM . -83 te +30 dbm •

WESTON INDUSTRIAL-TYPE TUBE ANALYZER Mnd.
6116 Type 98 hal 6 m..ters , 42 eontrcl• . W/hook, 17950
exe. f'9oo.. re/fUlar $ Il flfl. anI' _ .

NEW LOW PRICE on un£Taded SILICOS DIODES. 'I"lrlnu~

rrv'l '" Curnntt. lome nod. aome bad. YOU aade 295
them -.Ith I nt tructlon Included. 100 ror onb' .. . . •

PLENTY MORE WONOERFUL MATERIALI Ask r.r )"tVl'
lI~edll We ALSO BUY ~ur neess mdse .

R. E. GOODHEART CO., INC.
BOI 122D-CC BEVERLY HillS, CALIF. 90213

Phones: Area 213, otllce 272-5707, messagel 27!1-5342•
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,t test report:

The

Heath

SB-200
Charles Leedham WA2TDH

T here comes a time in every ham's life when
the siren call of power is heard , pegging the
meter and coming in Q.5. It has been beckon
ing to me, 10 these long years, but I had always
managed to resist it. Going along with the
theory that good signals can be got out with
low power, tinkering, and a dash of cunning, I
have put in my QRP apprenticeship. I have
tuned lines, wrapped bnluns, trimmed ele
ments, tap ped loads, climbed towers. I have
put up beams , ground p lanes, coaxials, quads,
dipoles, long-wires, inverted V's. inverted V
beams, and just about every other kind of
antenna that will conceivab ly fit on an apart
ment house roof.

Even operating from one of the world's rot
tenest locations- midtown Mnnhattan-T h ave
managed to put out a respectable signal, get
ting just about as much oomph as could rea
sonabIy be gotten out of a given small input.
Rut when the real test came, getting through
in the clutch to the good D X or holding up
through the QR~I for a phone patch, it was
never quite enough. Know the feeling? Ever
have your little peashooter trampled to death
by the hob-nailed boots of a kilowatt just when
you were about to snag that little S2 DX sta
tion? The high -power bug was nibblin g, and
finally it bit , and hard, when the ads fi rst ap
peared for the H eath Sll-200, an incredible
KW on CW and 1200 PEP on ssn, and all
for only $200. It was just too much to resist.

From the beginning, the Sll-200 is an im
pressive little package. Two packages, rather,
because the massive transformer is mailed in
a separa te small box of its own-spresumnbly
because it is so heavy it wo uld smash other
components, however well packed, to Hinders
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if it were packed in the main box and that
box got joggled much ill the post. The major
components themselves are a pleasure to U Il 

pack and contemp late because you can almost
fee l all that high power surging through them.

In construction, the linear is st raightforward
and easy, I didn't keep track, but it was some
thing like ten or twelve hours, and this of
very slow, very careful construction. I had no
desire to run an unsuccessful smoke test at
2,400 vo lts, and so checked and rechecked
every step . The only point I found that re
quires any watching at all is the fact that a
sma ll coax cavity and driver element (for the
SWH bridge ) ate installed inside the back
apron towards the end, and after a number of
wires have been laid in the same general area.
If you've ignored the manual's earlier inst ruc
tion s about routing those wires, you might
have considerable trou ble getting the cavity in
place. It is a minor point, and if you follow
the manual carefullv, won't bother von at all.

• •
The power supply section is a breeze. Six-

teen silicon diodes, six filter capacitors, plus
equalizing and bleeder resistors all slip into a
circuit board, leaving nothing much else to do
ill the power section bu t put in that husky
transformer and hook a few leads to the rest
of the un it.

T he rest of it goes right a long smoothly.
Then at the end, there are exactly two re
sistance checks to make before putting the
linear into operation . Heath has prudently
avoided any voltage checks, confining itself to
repeated warnings through out the manual on
the lethal potentialities of 2 .4 kilovolts, and
supplying nice red Danger stickers to be put
here and there. If you've never handled high

n ~.6. r..6. 7 I N f



65e

$ 1 9. 5 0

FAMOUS 8C-645 TRANSCEIVER

1 5 Tubes 435 to 500 MC
Can be mod ified for 2-way comm unlea 
lion. mice or code. on ha m band
4:!0 -K.0 me. cl tluna radio 460-410
me. filed and mobll l'! 450-460 me.
te terfeecn exper fmen tal 41'0-500 me.
15 lubes (tubes alone worth more than
sale pr fee I j : !--i Fi. 4-7111. 2
"';6, 2~F6. 2-955 and l-WE
316A. :'\"ow covers 460 to 490 me.
Hrand new BC-645 with tubes. leu
power supply In factory carton.
l"hlppinJt" wei ght 25 lbs. SPE CIAL ! .. _ .
PE- IOIC Dynamotor. 12/ 24Y Input _ _ $7. 95
UHF Antenna Assembly _ 2.45
Complete set of 10 Plugs 5.50
c entre t Box 2.25

SP ECIAL " PACKAGE" OFFER:
IIC - 11 4" Transceiver. Dynamotor lind all acceSBorles above.

~~!w~' r~~:Jc~s 1~~t~.I~ ..~~.'~'.' $29.50

G & G RADIO SUPPLY CO.
Telephone : CO 7-4605

75-G Leonard St. New York 13, N. Y.

SCR.274 COMMAND EQUIPMENT
ALL CO MP LETE WIT H TUBES Li ke B RA ND

Type Descripti on Used New NEW
BC· 453 Recei ver

190-550 Kc. . $14.95 $18.95 P .U . R,
BC_454 Rece iver 3·6 Mc• . . . . . $1 5.95 $19.50 P .U .R.
BC-455 Rece iver 6-9 Me $1S.9 5 $19•.50 P .U . R.
BC946 Receiver 550·] 500 K c Complele with all tubes, Brand
:\"ew. In orl Jt" inal park lnlt . . P .U . R.
1,5 to 3 MC Receiver Brand New P.U .R.

11 0 Volt AC Power Supply Kit for a ll 274-S a nd
AHC-5 jteeerrers. Complete wltb metal case, $8 95
l rutructlons .. .... . .........•• ......• . . . . . . •
F actor)" wired. t ested . r eady 10 o~rate .....•• .$12. .50

SPLINED TUNING KNOB for 274·N and ARC-S
In:CEI YE RS. F lu n C-453. n C-454 and ot hers. 4 9 c
Only ........ ................... ..•. ... . . . ....

ARC·R TRANSMITTER
Co mpanion unit for a bove tunes 100 to 156 MC on a ny 8 pre
selecte d channels. 9 tubes, crystal controlled, provid es tone and
voice modu lation. 28V DC P ower Input. Complete with all
Tubes : 3·6V6, 2-832A, 1-12SH7. 1· 615, 2 ·6 L6. axe. $18 95
Used _ Only •
Like new condition _ _ pit.!In
A RC-3 PUS HBUTTON CO NT ROL BOX . . . . . _ $5.95

@-.
~•

2. 1 to 3 Mc Transmit ter, B rand x ew $12.95
BC·457 TRANSMITTER- oj -S.3 xre. complete $ 1 0 7 5
with aU t ubes and crYsta l, BRAJIo"D KEW •
I.l ke Xew ' $7.95
HC- U 8 TRANSM ITTER - 5.3 to t a re. Complete with all
tll tlel an d cr)'s ta l. $12 95
n UAXD :s~:w •
I. lke New " . . " . . . . . . . . ......... . ... . $7.95
HC-fl96 TnA:KS~IITTER 3-4 lol l.' Complete with $11 95
AU T uhes & Cryst al. I.ike New _....... •
llC-456 Mod ulator . .. _.... , _. USED 3.45 NEW 5.9 5

AU, ACCES SORI ES AVAU.ABLE FOR ABOVE

ARC·3 RECEIVER!
Complete with All tubes Exc. Used . $ 21 50

Like NEW _ $33.50 •
Crys tal· cont rolled 17-tube super het . tunes from 100 to 1.56
MC., AM•• on any 8 preselected cha nnels. 28·volt DC power
Inp ut , Tubes : 1-9002. 6·6AKS , 1-12SH7. 3·12SG7. 1-9001.
1-12H 6. 2-12SN7. 1_1 2SL7. 1-12A 6.
110 V A.C . P ower Supply Kit for above 15.00
Factory Wired and Tested ..................•......... 19.95

SCHEMATIC D1A.~G::R;;.A::M:::;;S~~~no~~"'hm,,' :,!!S:a~~~ i:a~~nt
Pl ease Ind ude 25% Deposit with order-Balance C.O .D .•
or Remittance In Full . SOC Handling Charge on all ordlln
under $5.00. All shi pments F ,O.B , Our Warehouse, N.Y.C.
All Menhandi se subject to Prior Sale a nd Price Change,

MICROP HO NES Chllcked Out, Perfect
T_17 Carbon Hand Mike.
":IC. Used $4.45 . . , B rand N ew $7.95
RS-38 :'\"af)' 'rm e Car bon Hand M ike,
":xc. Used $3.95 Like New $5.75

1$29.5 0 1

LORAN APN-4

Like New,
Tested

!"et of ] 5 Reels, Ar my Code peact tce IA"s
sons. BRA:'\"D :'\"t;W, original packing

P .U.H.

APN-12 3 -INCH SCOPE
Has vertical and horl lOntal sweep with focus
and intensity controls. cou la l a ntenna change
over motor . Comp let e with II tubes a nd 3JPl
CR Tu ba. For u s V. 400 cycle AC a nd 24
V DC. Circuit di agram included. LI KE NEW .

$14.95

Che cked out , perfect working order . r.olllpll't l'
with all oae u . xxeeuent Comlltlon. $1450
LIIU ; Xt;W I Each •

AN /APR·4Y FM & AM RADIO RECEIVER
H igh nreenren lab Inst rument. sutteble for monitoring and
measur lne freq uency and relaUve dgnal stre nCf,h of Ilenall
from 38 to 4000 xre. . in 5 t uning unit ra ne es. For 110 V
60 cycle AC opera non, built-in power BUPPIy. $ 7 9 50
LIKE :"";W, SPECIAL _ •
T:'\" -16. TX-I1, TX-18. TX-19 and Tro; -M .
T uning Uni ta for above In Btock P .U.n.

AN/ART-13 100-WATT XMTR
11 CHANNELS
200-1500 Ke
2 to 18.1 Me

FINE QUALITY
NAVI GATI ONA L EQU IPME NT

Deter mlno exact geographic posit ion of r cur hoat or plano, I n
dtcatoe and recet ver complete with a ll t ulles and crystal.
I NDI CAT OR ID·6B /A P N-4, and RECE IVE R R·9B/ AP N-4,
mmpli'l e with tu hes. };xc. Used . $69.50
NEW ! AI' :" - 4'\ u eceteer -J ndtcetor u above, cna nceu 10 oper
ate same as AI':-;"4 - H for Improved per formance . XEW $88.50
Shock Mount for a bon $2.9 5
INVERTER POWER SUPPLY tor above .'\ 1':'\" - 4. I l'" P t:T : 24
\. ncoOUT I'L"T : 115 \ - AC. 800 c)"cln. Like l'\ew $22.50
12_Volt Inverler Power Supply for above AI':'\" -4 .
Like x ew. P .U .R_
We car ry a complete line of r epl acement parh a nd accessor ies
for abo ve.

EE-8 FIELD PHONES

LM FREQUENCY METER
Crystal rallbrated modulated. Hetercdme, J 2~ KC to 20,000

~~IPi:~~. ~:i~br~:n .~~ .. _ _ _.'.. _$79.50
LM Frequenc)' Meter IS ebore. ecm pletely cheeked out. with
tuhe; and (,f)' stal, less ca libration book. t :xc. Used, d ean $34.50

TG-34A COOE KEYER
sett-eeetetnec a utomatic unit. reproduces
code prac tice . Ignals recorded on paper
t ape. By usa of built-in s peaker . pr'tIVides
eece-nraet tee s igna ls to one or more per
sons at speeds from 5 to 25 WPM,

8C-22 1 FREQUENCY METER
Equ ipped with oril inal calibrati on eharb. 125 Kc to 20.000 Ke
with crystl l ch eek points in a ll ranges. Euel. Used .. Ith ori,.
inal Calibrati on Book. emili, and a ll t abl es. CHECKED OUT I
l:nmOtlula ted $89.50 Mooulated P .U.R.
AC I'ower S UI'Ply for n C 221 . checked ou t _$24.50
S C· 221 1000 Ke Crysta l Brand Xew .. _ _. $8. 95
Be22 1 FREQ. METER CASE, a luminum. with rcn. reg,
sup ply, Shock mounted . B HAXD :SEW $2.95

0 -16 Low Freq. o se. Coil for ART.1 3 7.95
24V Dynamotor for ART-13 .. _ __ __ 11.95

We car ry a comple te line of s pare par ts for abon .

complate with Tubes
Famous Colllni Autotune Alrcrlft Transmit ter. AM, CW
:MC"·. Quick cha nge to any of len prel et channell or manu ai
tuni ng. Speech amplifi er /clipper uses carbon or meeneue mike.
H ighly stable, hlehly accurate VFO. Built In X UI controlled
catt bra tcr. PP81 la modu late 813 in final up to 90% class "B'-'
A Ueal ·'n OT" R am bUY at our low price I
AN /ART ·1 3 XMTR, as a bove. In LI KE NEW $8950
condition, with all t ubes a nd crys ta l _ •

• • u" ...v ........



voltages before. this is no time to start-and
in any case you won't have to. because the
thing works flawlessly. Screw on the top plate
of the heavy shield ing, drop the hinged top of
the cabinet into place, hook it up to your
exciter. and you're in business. No tuning of
coils, no fussing, no neutrali zing. no nothing.
Jlist power.

In circuitry, the SB-200 is onlv a little more• •

complicated than an electric light. The signal
from the exciter comes in through pre-tu ned
input coils for each band (80 through 10 )
and is applied straight to the cathodes of the
two paralleled power tubes running in ground
ed grid configuration . These are either 572-B's
or T-WO-L's. It matters not at all which tube
you get, for they are identical tubes except
for name.

Input of the SB-200 is a full , round kilowatt
on CW and 1,200 watts on sideband. Input
drive required to reach full output is 100 watts,
easilv available from most current exciters. ,
and naturally enough supplied by Heath's
companion transmitter/ exciter, the SD-400.
input impedance is 52 ohms, and the input
itsel f is so broad-band that no tuning is re
quired there. Output is 50 to 75 pi-network.
and Heath strongly recommends not working
into an SWR of more than 2 :1. You can talk
on SSB from now until next week. pausing:
only for breath. and not overheat an ything,
and hold the key down for up to five minutes.
so no fear of blowing something if it takes you
a little long to get tuned up. Especially since
tuning is a matter of Hve to ten seconds once
you know which 1."1101> is which.

There are three hook-ups to the exciter
ALC from linear to exci ter, the rf cable, and
one for carrying a grounded condition to the
linear relay wh en your exciter relay closes on
transmit. The fourth hook-up is to the wall,
and you can take either 120 or 240 volts to
make the S13-200 work. The primary of the
power transformer is split, and a simple change
of hridging connections inside the linear al
lows yOll to change your power source if you
want to-and the connections are made to
screw terminals. not soldered, thus making
power changes almost instant. Peak power
draw is 16 amps at 120 volts, 8 at 240. I've
got the thing hooked up to 240 volts from an
air-cond itioner outlet near the operating
bench, figuring that 16 amps on the single
l Su-volt line in the room would be a bit
much. considering the fact that everything
else ( transmitter, receiver, lights and such
are alread y quite enough . What will happen
come summer I'm not at all sure. The line
cord comes with a three-prong grounding plug,

.n

plus an adapter for a normal wall plug if your
house or apartment isn't equipped with
grounding sockets. But be sure you use the
grounding connection of that adapter. onto
the screw of the socket! That kind of voltage
is nothing to have around ungrounded . Or, if
like me, you plan to plug it into a 240-mlt
source. make sure you have a proper plug on
hand for that socket. Most if not all air
conditioner and other 240-volt sockets take
completely different types of plugs, so get
one when you put in your S5-200 order. or
start looking for aile . Then just clip off the
plu g supplied with the line cord, wire on
your new plug (CAHEFULLYI) and you're in
business.

The linear. incidentally. is not fused but has
two button-resettable circuit breakers and the
buttons are accessible at the top. after lifting
the piano hinged top of the cabinet and re
spectfully observing the big DANGER label
on the shielding. Whether the breakers work
or not I couldn't say, as nothing has ever
popped-which is quite a good recommenda
tion for the linear. But I imagine they do.
There is also very little apparent heat from
the two big tubes. They are fan-cooled, and
the fan moves the heat out very smoothly. so
that a hand held over the top of the cabinet
feels hardly anything. Still, heed Heath's cau
tions about putting it in a well-ventilated area.

Actual operation is totally painless. First.
you peak up your exciter using the relative
power setting of the linear's meter. Here. in
cidentally, somebody at Benton H arbor has
been doing some good thinking. The meter
reads relative power of the exciter when the
linear is switched off, and then of the linear
when it is on. Also. more thinking-there is an
SWR setting for the meter which reads the
SWR of the exciter, linear off, or the SWR
of the whole affair. With the exciter tuned, it
needs only to touch up the tunin g and loading
of the S13-200, and you're ready to p ut out
those lovely big watts. Switching from exciter
to linear is almost instantaneous. Shove the
big rocker switch on the front panel and the
instant-heating tubes start boosting your sig
nal within two or three seconds . And that's
all there is to it.

Operation with this tabletop powerhouse is
pure pleasure. I have always stayed pretty
much out of the pile-ups in the past. knowing
full well that the power boys would beat
me out almost every time. and I've settled for
working the DX that 1 happened to hear first
and early. But once the SD-200 was in place
I could n't resist the temptation. Within the
first few hours of operating. 1 walked happily
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Space Electronics
41 78 P a rk A v e. Bx. N . Y . , CY 9 ·0300

P
OlY T E RMS : Rend check. money order . Add

postage-c-avg, \\'L pe r pa k 1 lb. R ated net
30 davs . con 25% deposit.

AKS P .O. BOX 942 A, S O. LYNNFIELD , MAS S.
" P A K. K ING" of t he world

WANTED

GIANT SPRING CATALOG ON : 0 PARTSo RECTIF IERS 0 TR AN SISTO RS 0 SCRS

WANTED

FREE

R-390A/URR
RECEIVERS

Any quan tity, any condition
Top pr ices paid. Call collect

SEMICONDUCTOR SALE

New "PANCAKE"
TRANSISTORS IN THE NEW

MICRO CASES for as 'ow as
* Si licon Epi taxial P la nars * 70'% off* Only 1/ 16'" hi gh * Gold Nova r leads

Like W. VCB· HF V F REQmc SALE
o 2N706 .4 20 20 200 $ 1.00o 2N708 .36 20 30 480 1.00o 2N807 .S 60 120· 80 1.00o 2N99S·· .36 IS 140· 100 1.00
D 2N996u .36 12 100· 120 1.00o 2N I6 13 .8 SO 120· 80 1.49
:J 2NI893 .8 100 120· 70 1.69
Cl 2N2049 .8 SO 300· 85 1.69o 2 N2645 .5 SO 300· 85 1.49o 2N2695 .36 25 130· 100 1.00
· Maxi mums u P NP's

. . . WA2TDH

nto three good struggles for some interesting
)X, and came away with the contact. Heh
ieh , Of course. some of . the low cunning
recessarily developed in the years of trying to
~et through with low power helped, but it was
he pure brute power of the kilowatt that
urned the trick. Things look a great deal dif
erent fro m behind a kilowatt. Cross my heart.
'rn not going to trample my way into any
nore pile-ups, but better you should get an
)13-200 just in self defense in case I weaken .

The SB-200, I thi nk, is going to be one of the
-ery hottest items H eath ever came lip with ,
md they have a long history of some very
~ood stuff . I haven't had a moment's t rouble
rom it, fro m the fi rst time I hit the switch. The
mtput is clean, and on-the-air reports fro m
orne very critical people have been universal
y excellent as to q uality. And no TVl , either,
a far as I know. And the price! Any time
'au can buy yourself one thousands watts for
i200-that's all of 20c per watt- that is the
ime to break open the piggy bank. I hear
hat orders for the SB-200 are piling up like
tu tu m n leaves out there in Benton Harbor, so
ietter get yours in quick. Very highl y recom
nended.

Solution to Ham X-Word

Reyco Multibond Antenno Coils
Traps for dipoles .. . high st reng th . . . moisture
proof gua ranteed to handle a full KW.
Mode l KW-40 coils wi ll, with a 108 foot a nt enna,
provide operation on 10-1 5 -20-40-80 . $12.50 set.

For information on oth er model s write :
FRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,

Rochester 19, New York

Answe r to question on p. 65 : NE- 2

$1.29

$5.95
$5.25
$3.95
$3.25

$2.95

$2.25

50c
$2.00

$17.50

$15.00

$5.50

UTC
S-47
2350v
NOT CT

2 to 8
henry

J·38

HS-33A
ANB·H1A
HS-33
ANB·Hl

HS-23

R-14

CO-307
6099

(l00 to 10 rna swtnetne choke. 250
ohms D C resistance: 3800v RM!'l t est.
Caseo , 4th.. dla. x 6" plu~ %" t er
mlnal. I S :it (tOO) . NEW.

AI1 orders, except In emer ge ncy or I'm at a ham reat, shipped
same day received. F or free " GOOD I E " sheet, send seIr ad
-Ircssed sta mped en\·elop e-PLEAST~. P I. EASF..-include SUffi
cient for postage & Insur ance. Any excess r eturned with order.

S C Electronics
Te lephone CAlumet 5-2235

2333 S. Mich igon Ave. Chicog o 16, Illin ois

BANG!
to start the YEAR with . Lucky find s, scarce items.

PRICED RIGHT,
'I'r-anxtnl ttlng keys, use d excellent, on
erenre . comple te on bl bakelite base.
600 ohm. dynamic (s peaker) headsets ,
hi -!!. response to 15,000 cycle, on
II n · 7. ex. use d. ca.
300 ohm receiver uni ts. for aheve ,
Le ss liB · ; headband. Ex. used , pair
600 ohm. magn etic (diaphgra m) head 
sets. on Jl B - ' headband. Used, excel
lent. checked out.
300 ohm magnet Ic receivers. fo r above.
Less B B-, headband , Rx. used , pair
8.0 00 ohm, magnetic (dl aphgr am) head
set on IIB - ' band . Used, excel.
checke d out. Eaeb
4,000 oh m magn etic receivers, for
above. Less lIB - 7, Llke new, ch ecked
out. pro
Ex tenalon cor d . [or all above. 5 foot.
with PL-55 & J K -26. Unused. 69c
ea . 3 / $1.95, wit h headsct
Mili tary 6J6, ba lanced plate cur rent,
hrand new. 6 for

Building a K\V transmitter or linear? Here are power supply
component! at the prices you want to PIlY. ( ) stock as of
Nov. 1. :it shipping weight.
PI.ATfo: T RANSFOIUfF.RS-ALL P RIM AR I ES 115v 60 Cycle.

1250 or 1500 -0 -1500 or 1250 at 300
rna. F rom new military sets. like ne w.
30 :it. 6% x G x 6, plus %" t er m. (4)

~[Il spec 325 rna. good for 1 amn.
Casco . 6% x 6* x t . ntus *" t er 
mi nals. 35 :i±. (10). B RAND NEW.
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E. Robson 5Z4ERR
P.O. Box 30077
Nairob i, Kenya

How To Fish For DX
You don't have to be a rich man to go fish

ing for fish or OX. The urchin is often the
one who gets home with th e biggest trout,
caugh t with a worm all a bent pin .

I can righ tly claim to know most of th e
DX boys and whilst many of the past and
present honor roll experts have superb equip
ment now, they certainly did not to begin
with and like any hobby you grad ually im
prove and accumulate your equipment.

I joined the Phone Honor Roll in April
1948 and like WIFH and W2BXA I'm still
in it and during this time have discussed
"Fishing for OX" with all types includ ing the
top ten and would like to pass on this collect
ed information and advice to those who de
light in collecting new countries.

Many of my friends were hams who came to
Kenya for a three year tour-worked 100 coun
tries or more and then went on to Uganda or
Tanganyika or the \ Vest Indies to work a
succession of new "100" DX Certificates. To
tal va lue of eq uipment carried usually valued
at $300! But like all hobbies, if you can afford
good equipment-buy it.

To get into the Honor Rolls- you requi re
certain essential equipment admittedly- such
as

1. A first class, properly calib rated receiv
er-s table and sensitive.

2. A good monoband beam or quad-at least
three elements for 14 megs.

3 . An ssb Transmitter 150 watt PEP.
Further down the list-whether you make or

huy them, come
I. A PA to follow th e above Tx.
2. Antenna rotators and ind icators and more

antennas.
3 . SWR Bridge with Input/Output meter,

FS meter, etc. are all fun to build and useful.
4 . If you have a permanent location a tower

is well worth making or buying. Get a mini
mum height of forty feet and a steel 2" mast
through the top will add on ten feet . Your
tovver will last longer th an Y0 '--l, and requires
no upkeep and is easier to climb .

5 . A workshop bench and tools.
To the above desirable things which help

so much and which help you to see at a glance
if your 'power' is going out and in which
direction I would add a reallv comfortable

chair and operating bench.
Whether you buy or build it is queer how

one guy buys a good Rx and uses any old
an tenna and another does the opposite.

Even lesser ills such as an uncomfortable
chair, a table too hi gh or low, poor light ing,
contribute to ti ring a chap, so do too many
switches, just out of reach.

Having got your equipment lip to the best
standard you can or will afford, comes the
question of how to use it.

Check that th e antenna system is all bolted
down well and all joints and connections
weatherproofed and before you leave it, bor
row a S\V bridge and get the an tennae im
pedance matched up to the Tx. Then unless
you have a really modern Rx it will pay
you to match the Hx up to the 52 ohm feeder.
My old 75AI was miles off 52 ohms .

Now you are read y- wi th a good setup but
there is a certain amount of thought and know
how, rules. habits, cus toms and methods which
are worth studying.

In the front end of vour call book vou will, .
find a list of countries with plus or minus
G MT .

It is labelled :
"Standard Time throughout the World".
Most of us don't know it is even there. You

are looking for some country. fin e, you can
spend your evenings or week-end afternoons
searching but it is no good looking for a coun
try at 3 a.m . his time. It is his time that
matters and you must arrange to look for hirr
in the evenings-his evening time, not yours.
On Saturdays and Sundays look for him in
th e afternoon and mornings but his afternoon
time. Study his habits and if you know some
body who worked h im collect th e t imes G~IT

when he was act ive.
You then get a pattern wi th perhaps a most

active time of 1900 GMT on Fridays or Sat
urdays. Dcgiu to look for him a li ttle before
and you have also got his usual frequency, sc
listen and try and get in quickly before the
kilowatts get busy. You have got 10 minutes
or if luckv 20 minutes at the most before
the frequency gets swamped. If you are luckc
and have two receivers put your ground plan e:
on one and use if for casual searching. You
mav miss a weak DX station if your quad OI



SELECTRONICS
UO MC TRANSCEIVERS DO IT YOURSELF
rhe some as one we sold for $34.95 except th e Yl 
)l'Oton, 5894A, cables and mike are missing, Most of th e
mall tubes e re included. These units are exce llent for
,t ripp ing ond using th e tripier-amplifier chossis to get on
120 me with about 2-3 wotts drive on 2 meters. Type
l29B tubes ma y be substi tuted for th e 5894 at red uced
lutput. Cat. #5·7129. Price . .. . , .. $9.95

K.W. Si licon Rectifier assembly ki t- consis ting of diodes
a nd resistor capacitor network. Fu ll a ssembly inst ructions
included. Con be used in e it he r full wove center tap or
fuJI wove bridge configuration-up to 3500 volts a t I
a mp ,." .. , ,. $1 9.95
High er powe r kits or cust om bui lt units eveuebre on
requ est.

,894A TUBES
• •n ee _ . $7 .95 eo. or 2 /$1 5.00

BRUTE POWER SOLID STATE
SUPPLY KIT

MOBILE MIKE
ihure Dynamic hig h impedonce push to tal k wit h 5'
:oi ted card lJ 4 pin Amphenol Mike Connec tor.

Price: $2 .95
).M . Speak er in 5lh " Round Meta l Case 6-8 Ohms.
I.C. MIKE (1 SPEAK ER combination. Price : 53. 50

MODEL WR-36A
' reduces block and white dots, co lor ra inbow pattern ,
md a 3.58 mc subca rrier for al ignm ent and ad justment
If co lor receivers. Has RF outp ut for insert ion of signal
nto receiver antenna t erminals and video out put.
n exce llent condition. Shpg. Wt ., 30 jbs.
: a t . No. S-6998A , , , . __ $24.95

NAVY SUPERSONIC SELECTOR UNIT

Husky mil. spec. transformer-choke combination to supply
HI b lOW Voltage at plenty of current for any of the
modern 150-300 Watt P.E.P. Transceivers or Exciters.
At full rated current (300 mils or better! regula tion
better t han 10 % . Full instuc t ions a nd sch ematic included .
PRICE: $19.95.

TUBE REPLACEMENTS
DIRECT PLUG IN REPLACEM ENT. NO RE -WIRINC NEC
ESSARY. At least 60 V more B+ and current capabilities
up t o 1 amp. D.C. for i tem # SA.
Replace t he following tube types #5Y3 , SU4, 5Y3C,
5Y3CT, 5V4, 5V4GT, 5AU4, 514, 5W4, 5Z4, 5AW4,
5V3, 5AS4, 5AX4, 5AZ4.
PRICE: $1.95. ITEM #SA

STUD MOUNT SILICON TYPE 1032

$6.95

1206 S. Napa Street
Philadelphia, Pa.
HO 8-7891 - HO 8-4645

FILAMENT TRANSFORMERS
Pri : 115 or 230 v, 60 cy. Sec: 6.3 v.c .t . at 6.50 . Ca t.
# S- 7 11 9. Price . ,. . .. . .. ... , $1.00

BRAND NEW-mod e for banks for encodinCi saving s ac 
co unts passbooks. A GADCET EERS DEl IC HT.
Pa rtial list of po rts :
Dual Hi gh Volt age Power Supp ly using H. V. SEl ENIUM
rectifiers approx . 2000 V.D.C., t iming motors, rock and
pinion drive w st em, 2 proiection lamps and se- ke ts, ob 
jective eve piece lens, fib re optics, com timer, pilot
lights, relays e t c.
All thi s in a betutiful NEW sloping a lum inum cabinet.
Shpt. wt. 50# _ Price : S14.95

$4.95

$3.95

39c eo.
49c eo.
69c ea .
84c eo .

$1.99 ea .

MA max. leakage.
price 11 ceo.
pric e T4c eo .
price 24c ea.
price Hc eo.
price 36c ea .
price 38<: ea .
pr ice 49c ea .

All 5 amps.
200-400 V price
400-600 V price

700 V price
800 V price

1000 V price

TOP HAT TYPE SILICON
RECTIFIER UNITS

I I amp.) @ 1
100-200 PIV
200-400 PIV
400 -600 PIV

600 PIV
700 PIV
800 PIV

1000 PIV

FIRING SOLENOID

ELECTROFAX SIGNA GUARD

115 V 60 cycle 1.5 amp 11,4" t hrow .
Shpg . wr.. 20 tbs.
Cot. No. 5-6723 .

FIRING SOLENOID
MK 21 mod el 1.
115 V 60 cycl e 1.5 amp 1 ~" Throw
Shpg . Wt., 20 lbs .
Cat. No. S-6724 . . , _ .

{ ere is on exce llent unit for you radio control b ugs . Con-
•ist s of a 10 cha nne l se lec tor using 125H7 amplifiers and
ld justable tuned circuits at the following frequencies: 20 ,
!7.5, 35 , 42.5 , 50, 57.5, 72.5 , 87.5, 102.5, 117.5 cys.
\150 conta ins 10 SPST 3300 ohm t el ephone type relay
md 10 12SH7 tubes. Case siz e 11" H x 12 ;-4" W x 63/~" D.
ihpg . Wt., 30 Ibs.
:at. No. S-6394

REMOTE CONTROL AMPLIFIER

rype CAY-23381 of model T OE 2 radio equi pment. Con tains
-he following parts :

Small , jewel ed , bayonet -type pilot lig ht with one
12 V bulb.

- Toggle switch.
, - Standard phone jacks, ~".

- Dual control mike jack .
ihpg . Wt., 4 Ibs.
:a t . No. S-6303 ea ch $1.50

:anta ins th e following ports : 1 dynamotor input 27V.
.75 amps. DC. Output 285 V. at .075 amps. DC. 3 t ubes
md 1 ba llacast, 88 IRC prec ision wire wou nd resistors,
% ac curacy, 5 relays, 2 oi l fill ed cops. 6 x 600 VDe.

\ weal th of por ts for th e price.
ihpg. Wt., 30 Ibs.
:at. No. 5-6308 $4.95

All n- tees are F.O .B . our warehouse P hiladelph Ia , Pa.

WEATHER-PROOFED CONTROL BOX

:OMPUTER - BRAND NEW

Jrc nd new. Type CAY-23304A , Pow er req 'd 117 VAC-DC
37 Watts.

\ud io power out put 1.3 Watts 600 Ohms 250 -350 cycles
+ 2 OV8.

Ixcetlent for use a t inte rco m maste r st a tion or sma ll
paging syst em.

:ont a ins t eleph one t ype mike (1 earphone .
"'ew, with spore parts $12.95
"'ew, less spore ports 10.95

\ 11 Ul(' rl'handlse aeeurate as to eescrt oncn to the heH of our
knowledRe.

Tour purch,,!" mon!")" refunded If not ~ 1It 1~ f1 !"d.

~[I nlmum eruer - "3.00

SELECTRONICS
.,



beam IS a good one and highly directional.
\Vhen you have found the station, tum your
beam onto him and "blast him" as they say,
Both Hx must be coupled up to mute and to
short Qut at the antenna terminals.

\ Vhen you find him, you may find he is
working on 14150 and listening on 14270 up
wards. Put your beam and Tx and Rx onto
14270 and the other Hx on the ground plane
onto his frequency and listen to him talking
to find out when to call h im. Soon you will
catch the station talking to him and vfo onto
that station or if very crowded- just off fre
quency-a few kcs only.

By keeping an eye on both him and the
station he is working you can move in quick
with split second timing . Slip in your own
call sign quickly-once or perhaps twice, talk
quickly and clearly. The split second timing
is important, most of these expedition hams
are very good operators and appreciate good
timing and short calls and know their own
call signs quite well-cit's you r call sign they
want. During a QSO at a "change-over-to
you" it is quite legitimate to slip in your call
short and quick-and if he says "stand-by" just
wait and he will always, nearly always, call

•you m.
I have been at "both ends" VQ1 , VQ3, VQ4,

VQ9, giving ssb for the first time in some
cases and speak from experience. The U.S.A.
hams and the U.K. boys were the best oper
ators-listen to H onor Hall gang for tip-top
know-how and slick operating. You never hear
them calling long and loud or persisting in
calling when they are not sure if the DX is
talking or not. They don't hog the frequency
and yet they always get their man-in and
alit quickly to make way for the next man.
After getting him, move right off the frequen
cy at least 10 kcs up or down and if you are
likely to be called by someone, say as you
finish 73's and "moving down 10 kcs".

Bad operating is a pain in the neck and
slows up everything. Don't ask the guy for
his QRA-you'll hear him give it sooner or
later and you can get it from someone else
and don't tell him all the details of your shack
-get off his frequency and keep it short if
there is a queue waiting.

Very often, slipping in quick calls, you will
be heard by other stations who will mention
it to the DX sta tion as they sign off and
you may get a direct call and that's fine, but
you may miss the tip-off to get ready w ith
onls] one Rx.

Gelling quickly off the mark and getting in
quickly is essential. You can say "he will be
on the whole week". 'Til look for him later"

••

7
and you may be right and work him easily
when the heat is off but my motto is work
him as soon as possible, generator trouble, loss
of voice, failure of equipment, have often ter
minated or handicapped expeditions.

Your manners? Tut! Tut ! Listen to the top
liners. Most are poli te and a pleasure to listen
to-very few lids or hogs among these chaps
and someone usually puts them in their place
if they get too excited and hog the frequency.

It is no good calling the stat ion until you
can really hear him. Sometimes the strain and
excitement gets the better of the DX hunter
and we occasionally hear "1 think you came
back to me OM-yon are 3 & 3-lots of QI\~I"

etc., meantime the OX is talking to someone
else. These imaginary QSO's are rather stupid
even if they are genuine errors.

Wait and listen or try later on when the
band is more open to the DX area.

You will find others keen on DX and you
can subscribe to various clubs who air-mail out
a weekly bulletin of DX.

As soon as hams know you are collecting
countries they will drop in on the frequency
to discuss DX with you. You can keep up-to
date and on the alert by listening to many
people like PY2CK, 4X4DK, TI2HP, W4ECI,
~IP411CC , MP411BW, who are keen on DX
and spon sor DX in some cases. I get most of
my help and news from my rivals and I try
and give them as much news and help as
I can- it's good fun but take it easy and live
and let live. Take your holidays and go trav
elling with the family and work in the DX
the best you can without penalizing your fam
ily and friends and in case you don't know
it- yourself in the long run.

On QSL's-if you are in a hurry send an
addressed envelope with enough coupons for
air mail postage. You can put U.S.A. stamps
on self addressed envelopes if the DX station
has a U.S.A. QSL manager. Buying stamps
is much cheaper than buying 6 or 7 coupons
which is necessary for 1st class air mail in
many countries.

If you are a foreign country like me you
can, when corresponding, economize by writ
ing and using aerogramme forms at six pence
and tacking a 2.5 cents U.S.A. air mail stamp
inside for return postage and perhaps a small
gummed self addressed slip which makes it
easier for the QSL manager. Always quote
your QSO's in G~ IT. I shall always remember
Dick KV4AA giving me hell about it and
saying "I ought to know better". How right
he was. Checking up thousands of QSL's for
Danny would drive you nuts if all QSL's used
their local times.



AMATEUR TELEVISION
Test Pattern Genera t ing Tube

BUY OF THE MONTH
NEW RCA Type 16 9 8 Monatton

Only $9.95

postpa id U.S,A.

With instructions on how to
build a simple vid eo Test
Pattern generator using th is
tube plus Q few parts from
your junk box.

5 {} 6
000-:-0 '
o o zs 1 ~
02340

708
Pottern Generated

Use for test purposes in
ploce of your TV comero or
flying spot sca nner.

FREE CATALOG

Denson Electronics
Corp.

Rockville, Connecticut

I cannot close this message without allusion
to Gus. I hope for the sake of posterity some
) I1C has taped 30 minutes of Gus working the
pile up on CW and SSIl. Some magazine
should rent out a tape to all those about to
embark on OX expeditions on how to handle
a pile up.

To listen to Gus opera ting is to listen at the
feet of a master of DX operating. 1 shall al
ways remember him saying, "Ok, Ok, Ok,
chaps all stations up-ten-all sta tions up-ten".

The heavy metal brigade moved up ten and
called long and loud and 1 heard Gus mutter
"that will take care of the lids" and he pro
ceeded to pick off stations at 3 a minute any
where except ten up . \Vork it out. I was try
ing to work Gus hut I collapsed in laughter
as soon as I worked it out.

If you are a bit DX yourself you must learn
to control the pile ups, right from the start
and keep a firm grip . It's kinder and quicker
and is appreciated by the good operators.

If you are at say VQ9 for a spell you will
ge t perhaps 500 calls on your tail within
minutes.

Just say "W I's only, between 14270-80" and
then W2's and so on . They wi ll be delighted
and quietly wait their turn ( most of them ) .
The only ones to grumble will be the W9 and
W0 especially if the band weakens, in which
case only work a dozen of each . Don't give
your QRA name, Hig, etc., excep t occasionally
- Jet them listen and fi nd out. You can work
at peak openings, three a minute on SSB if
you cut out the trimmings- t reat it like a con
test.

I know it's a chore and lots of people
don't like rubber stamp QSO's but there arc
plenty who do and are grateful for a new
country and 20 seconds of your t ime. To the
persisten t rag chewer just say "can't stop 'scuse
me' " and go ahead with the next one. 1
have never heard Gus get ruffled or cross
always even tempered and smooth and efficient
but he controls the band like an astronaut.

Comparisons are odious but I must also men
t ion W0~ILY Dick, Dann y, Angus, and other
experienced as tronauts-it 's the only word for
them! Dick , An gus and Gus have broken into
a QSO, apologized for the interruption "just
wanted to give you a new count ry, Robby,
hope you don't mind" and then literally dis
appeared under a welter of QR~I , but only for
a moment. They wait and they dicta te their
terms to the mob and are in control in a few
minutes. That last method of working a new
country-being called by one- is of course the
best way of all, why don't you try it !

The old hands who may have read so far
will I'm sure, be agreed on these DX prob
lems and the beginner may learn a few things
but there are still severa l things we can do
to help.

1. Listen before you call CQ and rag chew,
a nd keep away, when rag chewing, fro m DX
activity and the popular DX sections of the
band .

2. 14100 to 14130 is virtually ssb plus ssb
DX. Don't rag chew just there, move up to
14160 and 14200. The am boys are fad ing
out hut respect the die herds. There is a core
of them betwecn 14130 and 14160.

3. On 14200 and 14250 a lot of U.S.A. am
hams are still found-let them alone and don't
go down there on ssb too often-just yet.

4. 14300 and area is still quite a DX spot
and so is 14270. Why not contact your pal
and move up 14330 say. You'll notice I don't
mention other bands on which these prob
lems don't arise often and have solved them
selves but 14 megs is a precious band and
needs care to keep it so.

.5. \ Vhen you cross-talk, across town or state
why not move onto 28, 21, or 7 or 3.5 megs
or VHF, wh ichever snits and keep off 14 megs.

6. Some U.S.A. DX Clubs have "VHF call
links" to swap DX news and information. That
is smart and thoughtful , a nd the)' help each
other to net DX fish . . . . 5Z4ERR
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ONE OF A KIND
OS-51 J USM -24 Oscilloscope Field t ype synchronous scop e
used for checki ng rodor communica t ion eq uip ment .

$195.00 or will t rode

TS-148/Up · SPECTRUM ANALYZER
Checks frequency of signa l generators TR & RT boxes,
osci lla tors & ma gnetrons $195.00 or will trade

LAE RF SIGNAL GENERATOR
Used in a l igning UHF receivers and in measu ring work
whe n on accura te known RF voltage is requ ired .

$75.00 or will trad e

LAF RF SIGNAL GENERATOR
Use~ in align ing, testing and se rvici ng rad io {, rodor
recewers $100.00 or will trode

MODEL 84 Measurements Carp.
UHF Signa l generator with a pulse modul ation thot ma y
be sync hron ized with a n exte rna l source

$175.00 or will t rade

TS-155-C/U Signal Generator
Used in checking receiver se nsitivity a nd power out put
of transmitters with exte rnal trigger pulses . . .. $75.00

TS-147 D Test Set
Adjusting bea con equipment (, radar systems. A lso meas
ures frequ ency power spec t rum wid th, frequency Huxua 
t ion, etc. excellent cond o $250 .00 or will trade

Hammerlund Super Pro
SP-400 w it h power supp ly ... . $195.00 or will t rade

NOVICE AND SURPLUS RIGS GO MOBILE
w;,h TRP-50A

All tra nsistor modulato r and 50 watt power supply com
binat ion . Supplies SOD volts 100 ma: 250 vol ts IDa rna. 35
watts audio for mod ulation. 6 t ransistors. Carbon or 10
Z mike. 12 volts negative ground. 8lh x 3lh x 6lh.
5lh tbs.

Herbert Saleh and Co . Woodsboro, Texas

WE HAVE MOVED TO NEW QUARTERS. STILL ON
SOUTH MICHIGAN AVE. JUST TWO BLOCKS NORTH
AT 2244. DO STOP IN AND SEE OUR NEW STORE.
JENNINGS VACUUM VARIABLE CAPACITORS-

Type UCSF 12·500uuf , 10KV less tu ning screw. New $34.95
Type UCS lO·300uu f , 15KV with moun t . shafts, ins. fl ex.
coupl ing & 20 turn dial. $49 .50

24v C.T. 10AMP TRANSFORMER-11 7v 60cy ptl. Double
shell & long wi re leads. Brand New $6.95

BC·442 ANTENNA RELAY & POWER METER-Complete less
Vacuum Capacitor . Used, Good $1.45

902A CATHODE RAY TUBE-2" Face , 6.3v Fil., Octal base.
Brand New $3.95

3AP1 CATHODE RAY TUBE- Wit h 2.5v Fi l. Xfmr. Xlnt for
Modulation monitor, SCope & etc. New $2.95

HIGH VOLTAGE PROBE-Rated for 50KV with YOM or
VTVM. Has SOD meg Hi.Voltage resistor. A large size
probe that sells for over $12.00. Brand New $2.95

2 METER FiElD STRENGTH METER Ul(!o1 56MC. Takes 1.5v
& 45v Batter ies. Used , Excellent. $5.95

WRITE FOR BULLETIN # 4 1- LO ADS Of BARGAINS

Send Check or Money Ord er-Minim um Order $2.50
PLEASE INCLUDE POSTAGE-Excess promptly ref unded

Minimum C.O.D. Order $10.00 with 25 % Deposit

R. W. ELECTRONICS, INC.
2244 So. Michigan Ave . Dept . 73 1
Chicago. illinois 60616 Phone CAlumet 5-1281

OLEVETTI 4 PIECE
TELETYPE SET

consisting of I typing unit
I reperforator
I power supply
lTD

$250.00 per set or will trade

AC RATIOMETER MFG. BY
ELECTRO INSTRUMENT
Late t ype ... . . $195.00 or wi ll t ra de

TS-323/UR FREQUENCY METER
20 t o 450 Me . . $195.00

TS-I72/up ECHO BOX
Plug in unit w i th out case $29.50

Terms,
FOB our warehouse. L.A. Ca l. 25% deposit
with COO order. Calif. buyers add 4% tax.
Mi nimum order $5.00.

J. J. GLASS ELECTRONICS

1624 SOUTH MAIN STREET
LOS ANGELES 15,

CALIFORNIA
Telephone, RI·91179

New Products

HQ-145A X

Hammarlund has announced a new version
of their very popular HQ-145A. the general
coverage 540 kc-30 me receiver with cali
brated electrical bandspread on 80·40-20-15-10
meters, dual conversion above 10 me. six posi
tion crystal fil ter, slot filter, etc. The new ..x..
mod el gives a cho ice of 11 crystal controlled
channels selectable from the front panel for
any frequency in the receiver's tuning range .
This will certainly be of interest to amateurs
who are interested in such fi xed ch annels as
~IARS , CAP, \\'\\'V, CnD, and regular nets.
Price $349. Info? W rite Hammarlund, Mars
Hill , N. C.



lC/VRW-7 WIRE RECORDER
Used to record pilots voic e during f light. Cood tor use
around hom shock or mobile. Works on 24 volts $7.95 £! O.

RA-62 AC POWER SUPPLY
Orig ina lly designed for SC R-522, but ..... ill .....ork as well
for ARC- 3, ARC -4, ARC~5, etc. ,.... . . . $29 .50 ea .

DIRECTIONAL LOOP ANTENNA
Approx ima tely 8" diameter, new ... $1.95 eo.

DRONE RECE IVER
Ra dio cont rolled recei ve r, 5 circui ts relay opera ted . Fre 
Quency rang e 57 MC to 76 Me. Will make g ood 6 meter
receiver comp lete ..... it h rela ys (j tu bes .. .. $7.95 eo .

RECTIFIER GERMANIUM DIODE
Mounted in heat sink. 200 volts at 10 a mps severe ! con
be conne: ted for high er voltage & a mpera ge.

Price per eac h $1.49

1-210 ALIGNMENT INDICATOR
Vacuum volt oge indica tor, powe red by external dry bat -
teries , new $3.95 ; used $2.95

SELSYNS
11 0 V, 60 cycle 3 Y.z" d iam e te r $4.95 a pctr

BC-l000 TRANSCEIVER
18 t ube, dry batteries, FM , por tab le radio. Frequency
ra nge 40·48MC. Ea sily put on 6 meters $29.50 eo.

TCS MOBILE POWER SUPPLY
12 volt duol dyna motor, full y filtered . Will opera t e
SeR 522, ARC- 3, ARC- 4, ARC - 5. et c. . new, $9.95 eo .

1000 KC CRYSTAL
For lM or BC 221 frequency meter new $4.95 ea.

MOBILE WONDER
100 KC CRYSTAL
In metal sea led ho lder, ne commercial $4.95 ea.

12 volts in, 24 volts out at 4 amps for operat ing 24
volt equipment on your 12 volt cor ba ttery. 10" x4" x6" .
Wate r u hoist ure proof . .. , . $9.99 TUBE CHECKING METER

3" micromhos. Also ha s ohm sca le for measuring resist a nce
- new .. . only $2.95 eo .

ARN-6 RECEIVER
DF 100-1750 KC. Bu ilt in vib ra tor powe r supp ly. Good
for direct ion fi nder for boats, ete., in good condo

$1 9.95 ea .

TCS SPEAKER
5" diameter, heavy duty PM spea ke r housed in a steel
ca se. Also conta in ing 8 to 600 ohm tra nsformer. 500
ohm bridg ed -T pad, mfg . by Jenson . ..... $4.95 ea .

88 MH TOROID COILS
. , .5 for $1.25... . .. .... , . ... .Potted, cosy to mount

GONSET G-151 FOR TRADE ONLY
FM 2 meter tran sceiver. Operates on 12 volts DC or
11 0 VAC. Complete with power supply. Needs work.

SOUND POWERED
TELEPHONE HANDSETS
Censists of 2 sound powered ha ndse ts and 200' of wire.
light, compact and new all for .... .. . . .. $9.95

24 VOLT GENERATOR
10" long by 6" diamet er . Produces 28 volts DC at 25
a mps New $7 .95 ea .

AUTOMATIC KEYER
KY-65 /ARA-26 Complet e keying mecha nism it h codi ng
wheels, for keyi ng tra nsmitters $3.95 e a.

VARIACS
3 a mps, 125 volt s, 60 cycle, in g ood condit ion $6.95 ea .

2 VOLT RECHARGEABLE
20 amp hours, new .

BATTERY
.. $2.49

HANDSET HOLDER FOR T-17
or other type mikes for mobile use . Keeps mike locked in
place. New 97c e o.
811 A tubes-late dote . . . _ 53.50 ea .
PE-98-SCR 522-12 volt dyna motor, new $6.95 ea .

GE IGER COUNTER
Uses fam ous Geiger Mueller tubes, which detects gamma
radiation. Comes comp lete with earphone and battery.
New , $4.95 ca .

GONSET S METER
I Yl" squa re---new ... . 52.95 ea .

16 MM MOVIE CAMERA
Ma gazin e load t ype. Comp lete with I %;" F3.5 lens mfd.
by Fairchild . Batte ry ope ra ted. excellent ..... $9.95 ea .

Terms:
FOB our warehouse, L.A. Cal. 25% deposit
with COO order, Cal if. buyers add 4% lax.
Minimum order $5.00.

POWER SUPPLY
Prima ry 11 0 volt AC Second a ry 160 volt DC 100 mo.
Mounted on chassis with tube new conditi on ., $2.95 ea .

NAVY BEAM FILTER
1020 cycles, sa me as Fl- 8 wit h co rd Ir Pl-55 (j switc hing
cont rol. Slan t Pane l for cosy viewi ng $1.95 eo .

J . J. GLASS ELECTRONICS

1624 SOUTH MAIN STREET
l OS ANGELES 15,

CALIFORNIA
Telephone, RI -91179

R7
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Model # 6 3 All-Transistor Audio Signal Generator
Price - $59.25
Range - 10 cps to 100,000 cps in 4 bands.
Outputs - 1) sine wave.

2 ) triggered square wave.
Accuracv - within 5%. not affected bv batten'. - -

voltage.
Output level - I volt POp ± I db; automatic

thermal control.
Attenuators - 3 position step nttenuntor, con

tinuous variable attenuator calibrated in mv;
accurate within 3% of output voltage.

Dimensions - 6~" x 4~" x 2~" .

Weight - less than 2 pounds.
Controls - frequen cy, sine-square wave, range,

step attenuator, mv attenuator, output jacks.

New Path Signal Generators

Anyone who works with electronics knows
how necessary signal generators are . Path prod
ucts have announced two very nice generators
made by the famous Nombrex company of
England that will cover the test and experi
menting needs of virtually all hams (not to
mention labs, service technicians, field engi
neers and hobbyists ) . Roth are light, compact.
durable and stable. Doth operate from common
9 volt batteries and are in handsome steel
cases with aluminum panels. They are wired ,
tested and calibrated at the factory, yet sell
for no more than tube type generators . The
prices include test leads, instructions and bat
tery, Service is provided under the guarantee
of Path Products. De sure to notice the wide
coverage of both generators. For information,
write to Path Products Corp., 5.5 Halley Street,
Yonkers, N. Y.

Model # 2 7 All Transistor Wide Range RF
Signal Generator

Price - $36.25
Range - 150 kc to 350 me, conti nuous tunin g.
Accuracy-better than 2%.
Mod ulation - 30% from internal 400 CPS oSC.
Outputs - I ) RF : 0.0.5 volts into 75 ohm load.

2 ) AF: I volt, 400 CPS, sine wave.
Frequency stability - less than 0.2% max. fre

quency shift due to changes in load ; less
than 0.4% with battery at 7.,5 volts.

Dimensions - 6%" x 4%" x 2%".
Weight - less than 2 pounds.
Controls - tuning, range, off-RF-mod ll lation

AF, RF attenua tor, RF out, AF out .

Cleveland, Ohio 441094791 Memphis Ave.

SG 93 /URM15 5-2:10me S ic & S ....eep Gen. W / X la I.Mod. E X 6i. HI
Manuals (4) (or ~U93 t r-nnec Com. T )'tle H - I1~j) E X ~ . j' 5
T6IA /AXT2 TV X'mittr. Like Nary tJ'pe ATJ ·ATK. NEW 1'1'.50
R65/APN 9 Loran Receiver a nd Ind icator. wj Lens EX 57.00
R23 /ARCS 190·550T t e. The " Q:H r" .... . .G OO D 11 .75
MTIA Mountinl for one A lle S u eeetver _. _.. E X 1.50
S A325 /U Coul .l Relay. S PoIT. ' y / 28 ' ''"DC :Motor E X %.U
UG210 /U COlli II Plugs for S A325 n e ll Y. used .... EX 8 11 .00
CU1I9A Coupler. W /13 I- t ube amplll l.m. t ubes E X t .75
RT821AP X6 Converts to 1215-1296 me X'~lte r . . . :-:KW 21.75
CU48/ARA6 50 ohm coa x to t win- line coupler.. . NEW 2.25
TS726/UPM 8 'reat e AI'X 6 \\' / 27 T llh e ~ . 10 D iodes GOOH 11.50
UP M8 Manual N a nhlp9 91537A ., .. " ." .Po t pald :SEW 2.90
RTI S/A RCI IUO · 15r.lll c x cctvr. W / t ubet & DN9 _ GOOD 19. 75
MT230/A RC Mountin, for ARCl, ARC4 and ARC1! EX 2.85
C732/ A RC2 Control Box for AIle ! T ransceiver Ell: 1.85
C45 Control BOll: for ARCI an,l AH C I2 X'ee tvers GOOn 1.35
T465/ A LT7 Xmltt r 168-352me W /2 -6 161. , 100W out. EX 22.50
Sehematic for T465/ALT7 ith parU n lue. . . 1.00
Tube T ype 61 6 1 w / I' tate, Grid . Carhode, H eater Conne('lorl .

10Q waUl c'pur to 900mc. 63 watts to 2000mc. .. . E X 1 .50
SWR Brid,. , lflcromatch-Renectomete r. 50 -1000me. EX I.~

Blower. A.I ....n. Type 60 C. F . n . • 12-24V. AC /DC EX 4.15
Set of 120 Xtals. Type FT24! 56, 5 Ilc uu u 8650 Ilc In

25 ke IllC"n!menU . US tested & paaed 120/11.15
HV Probe 50 KV I ns ul a tion. 500 mel: lerlea rea. . NEW 2.45
Meter. Weston Model 843 500·0 ·500 m lcroamp. 3" EX 3.85
Meter. Phao51ron. 2"i,·. 100-0-1 00 m lcrolmps .... Goon 4.00
Meter. Burli n,ton, 2". 0- 150 fOltS AC . .. GOOn 2.25
RE2/ARC5 Ant Relay W .f),[eler &. Vaeuum Capacllor EX 1.15
Tl9· S.75 T20-4 .15 T21 -4.15 T22-8 .75 ALL GOOD
A PX I len tubes. 30Iba of high Quill, parU 0000 2.15
Tunln, Unit for APXI with 3 tuDes . . . . GOOD 1.00
AP N I Xeeivf 420me W /WobuJ.tor. IAlII t ubes GOOn 1 .85
R I22A /A R N I2 75 me S uper het w / 9 tUDeR &. dal E X 3.85
IC /VRW 7 Wire Recorder. 28 VIlC. w r'rutes GOOn 4.50
U P M II A AF C Chani. W /8 tuhea.\ achematlc NEW 3.'15

E. C. HAYDEN BOX 294 Bay Saint Louis
Mississippi

Shipment : FOB Bay Sa int Louis. Terms: Net, Cosh.

BUT HE CAN 'T UNDERSTAND HOW ANYONE CAN PAY
SUCH HIGH PRICES WITHOUT BEING COMMITTED.
LENNY AND PAUL KEEP INSISTING THEY CAN STILL
MEET OR BEAT ANYONE'S OFFERS.
CRAZY? HURRY AN D FINO OUT!

SG-1, 2, 3, 12, URM-25, 26 , 48, TS, BC·312, 342,
610, 669, ARC-27 , 34, 52, TED, res, TRe-1, 8, SP·600,
R-388, R-390, CV-43 fAPR-9, TN-1 311 APR-9 RT-66, 67,
68 fG RC, R·108, 109, lIO/ GRC, RT-70 /GRC, PRC-6, 8,
9 and 10 and any other military elect ronic gear that
you may have to sell or trade.

JEFF. IRONieS

Model 26, with 115 volt 60 cyc le synchronous motors,
cover, and paper holder. Very good condit ion.

$75.00 FOB Cleveland.

CV·57 RTTY converte r, 455Kc. Input. Ve ry good condo
one only @ $85.00.

aC·22! Technical Manuals. 3 different books avai l
able. Specify (Models N, AAl; (Models P, T. AF, AHJ;
(Model AKl . $2.00 each book, postpaid.

ARC·! TRANSCEIVER 100-156 Me., 25 walls AM. Makes
fine 2·meter station. Wi th 28 tubes, schematic & con
version info for 2-meters. Less xtals & dyn. Vy good
used condo45 Ibs. $24.95 FOB Cleveland.

r ~

PSYCHIATRIST FOUND

COLUMBIA ELECTRONICS
4365 WEST PICO BLVD., LOS ANGELES 19, CALI F.. ..,

••



ANOTHER FIRST FROM
QUAKER

QUAKER AMATEUR BAND
CRYSTAL KITS

An assortment of FT-243 and HC-6 / U crystals for t he
amateur bands at the lowest pr ices in the USA. All are
fully guaranteed. Only Quaker can offer t his deal.

ANY 3 OF THE ABOVE KITS FO R $5.00

All kits are post paid USA

Kit #5 6-Assorted crys tals coveri ng 6 amateur bands
$2.10

Kit # 3 6-Assorted crystals in the 6 meter band
$2.10

$2.10

6-Assorted crysta ls in the 40 meter CW band
$2.10

6_Assorte d crystals in the 40 meter phone band
$2.10

Kit # 1

Kit # 2

Kit #4 6-Assorted crysta ls in t he 2 meter band

VHF Transceive rs
Hallicrafters has announced the SR-42 for

two meters and the SR-46 for six meters. They
both have nuvistor front ends, superhet re
ceivers with dual conversion and a crystal con
trolled second oscillator, automatic noise limit
ers, S-meters, and push-to-talk. Both are p ow
ered by a combination 115 vac and 12 vdc
supply. Both are reasonably priced at $189.95.
F urther info is available from Hallicrafters,
Chicago, Ill. 60624.

New Amperex Varacto r
The Amperex H4A varactor with a cut-off

frequency of 60 Gc (60,000 me ) , offers high
p ower handling capabilities due to its high
breakd own voltage of 175 volts and low series
resistance. As a frequency tripler the H4A can
deliver 25 watts into a 50 ohm load at 144 me
with an efficiency of 60% and 13 watts at 432
mc with an efficiency of 50%. The price is h alf
that of a 5894 or 2C39 and no socket, external
power or modulator is required. See October
73 for more information on these fabulous
varactors.

Application Report #5- 121 "Frequency Mul
t ipliers with Varaetor D iodes" is available to
designers. This report covers theoretical con
siderations of doublers and higher multipliers
and as wi th all of the excellent Amperex re
ports, also discusses a number of p ractical cir
cuits with circuit d iagrams, graphs and photos
of layouts.

More information can be obtained from
Amperex Semiconductor and Receiving Tube
Division, Providence Pike, Slatersville, R. I.

specific f requencies

These kit s contai n our assortment. Do not request

-"-

$22.50

$24.50
$1.49

$20.00

HUNLOCK CREEK, PA.P.O. BOX 215

ARROW SALES-CHICAGO, INC.
2534 S. MIC H IGAN AVENUE

CH ICAGO 16, ILLI NOI S

Panadapter- IP69C/ ALA2-New-20#
VHF-Receiver-Tunable l1S·14SMC-

Exc.- 12# $29.95

Tubes 304TH.TL-$27.50 Tubes
2C39 - $5.00 807 - $1.00 902PI - $3.00
2E26 _ 2.00 808 - 1.00 5763 - 1.00
3B24 - 1.00 813 - 9.00 58£'4 - 12.00
5R4GY - 1.00 815 - 2.50 6146 - 2.00
6L6G - 1.00 832A - 4.00 6360 - 2.00
4X150A - 6.50 416B - 5.00 866AX - 2.50

2C39-Tripler Cavity-Less Tube-New-3# $3.00
ARCl - 2 Meter Transceiver with Tubes

Exc.-50#
Nicad Batteries-l#
" X" Band Signal Generator with Tubes- 75#

Send for Cata log # 131
All orders FOB Ch lcaga-

Subject prior Sale.
Il linois Residents add 4%

NEW TCS DYNAMOTOR
12 \I dc input. 400 \I dc @ 200 rna output.

We ight 12 fbs.
$3 .95 postpaid west of De nver.
$4.95 postpaid east of De nver.

Dow Trading Company
N. Dowdell W6LR 11 1 spanner Street
Elliott 7-3981 Monrovia, Cal. 91016

QUAKER ELECTRONICS

I
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YEAR END CLEARANCE SALE

TRANSMITTERS & RECEIVERS

4.00
7.00
3.00

59.00
65.00
89.00

49.00
125.00
115.00

89.00

159.00
115.00
49.00

Gonset, Commun'cator ll, 6 Mtr. Transceiver . $135.00
Central Electronics 20·A, SSB Exciter & Central

Elec. VFD .. .. . 139.00
Gonset Com mander, 1.7·54 M.C. , 30·50 watt . . 39.00
Eimac AF·68, 80 Thru 6 Mt rs . 60 wa tt, 6-12-

11 5V, Brand new .. .. ..
Viking Ranger, 160 Thru. 10 Mtrs., 65·75 watt
Viking Mobile, 80 Thru 10 Mtrs., 60 watt
Globe Chief Deluxe, 80 Thru 10 Mtrs., 75-90

watt ....... .. ..... ........ .. 39.00
Viki ng ll, 160 Thru 10 Mtrs., 135·180 watt .. 115.00
Eldico TR·75, 80 Th ru 10 Mtrs., 60 watt .. 24.00
Globe Chief 90·A, 160 Th ru 10 Mt rs., 75·90

watt .. . . . . 35.00
El mac AF-67, 160 Thru 10 Mtrs. .. . . 79.00
Eico Model 720, 80 Thru 10 Mtrs., 90 W ... 59.00
Lafayette HE·50, 10 Mtr. Transceiver, Mic. &

2 cords .. .. .. . . . .. ..... .
Mosley CM·I, SSB Receiver, brand new
Hammarlund H.Q·129, .540 KC·31 MC
National NC·125, .550 KC·36 MC .
Lafayette HE·30, .55·30 MC. SSB, AM, CW, Q.

Mu lti. ..
Harvey Weils R9·A, 80 Thru 10 Mtrs.
Halli cralter S·108, 3.5-33 MC also B'cast, . .
National NC·303, 80 Thru 10 Mtrs., SSB, AM,

CW .. .. .. .. . . .. .. .. 220.00
Heath HR·lO, 80 Thru 10 meters .. .. .. 49.00
Hammarlund HQ-110, 160 Thru 6 Mtr., ciock

& matching Sp 'kr. .. .. .. .. .. 135.00
Heath HR·20, 80 Thru 10, SSB, CW, AM., wi th

115 V. supply .. .. .... ... .. .. .. 125.00
Elmac PMR·7, 160 Thru 10, & B'cast, 6·12 V.

supply S meter . . . . . . . .. 75.00
RCACRU-IA, 450 MC, FM Receiver, Brand new 35.00
Hail icralter S·107, .54·31 MC & 48·54.5 MC 49.00
Lafayette HE·IO, .55-30 M.C. ..... .. .. 49.00
National NC-60, BC-lO Mtrs. .. 35.00
National SW·54, .55·30 M.C. . ..... 24.00
200 watt Resistors @ $1.00 each-2500 ohms, 3500,

4000, 4500, 5000, 6000, 9000, 10,000, 14,000
20,000, 100,000 ohms.

200 watt adjustable resistors @ $1.50 each-50 ohm,
100, 150, 250, 750, 7500, 5000, 10,000 ohms.

Lettine Transmitter transformer in stock, power,
mod ulator, driver, chokes, etc.

Fi l. Transf. , 5.1 V. CT.·15 Amp.
Oi l Capacitor, 4 MFD.·4000 V. .
Oil Capacitor, 10 MFD.·1500 V.

BRAND NEW PARTS
Vacuum Variable Capacitor, Jennings USC-400,

10-400 mmf. 10 KV . 39.00
Blower, Rotron Series 320 AS, Heavy duty . 7.00
4-400 Eimac Air cooled socket SK-400 & Ohlm-

ney, SK-406, both fo r .. . 9.00
Transformer, 230 V. Primary, 3150 V. D.C. 500

ma., 2625 V. DC . 600 ma., 100 lb. . . . . .. 29.00
Auto Transformer, 115·120 V. and 208·230 V.

at 10 Amp. .. .. .. .. .. .. 9.00
Fil. Transf. 6.4 V. . 6.6 Amp., 6.1 V. 3.5 Amp. 4.00
Choke, 10 Hen ry 110 ma. . .. . . . . . . . . . . . .. 1.00
Fil. Transf. , 5.63 V. CT., 14.5 Amp., 5.35 V.

CT.·13 Amp. .. .. .. . . . . .. .. 6.00
Dual Choke, 5.03 Hy.·600 ma., 3.48 Hy.·600 mao 7.00

TEST EQUIPMENT
V.T.V.M.-Ballantine Modei 300, AC volts, full

sca le .01V to 100V . $49.00
Freq. Meter-Navy L M type, with original Ca l.

book .. .. .. .. .. 49.00
Scopes-5 inch Dumont ;;303-$90.00; ;;241

-$49.00; ;;208 .. .. .. .. .. 45.00
Scope-Tektronix 511·A with delay li ne .... 149.00
Scope-5 inch Browning ON·5. Oscillosynchro-

scope .. . . . .. .. . . .. .. . . . . . . . .. 59.00
Tube Tester-Precise ;;116, quick read ing type 49.00
Signal Gen., Marconi Type No. 148-017 2·4

MC Top quality .. .. .. .. .. ... .. 45.00
Aud io Gen., Teletronics LAI ·3, 20·20 Kcycles . 49.00
Recording V.M.-made by General Electric

0·140 V A.C. . . .. .. . 35.00
Berkley Mod. 1000, counting rate computor . 49.00
Dumont #215, Linear time base generato r . 39.00
General Radio 700-A, 50 cy-5 M.C., BFO 75_00
General Radio 561·0, Vacuum tube Bridge .... 65.00
Signal Ge nerator, LAO 2700-2900 M.C. 29_00
Freq. Meter, BC 638·A, 100-155 M.C_ 24.00
General Radio P·522·A, 50·100 MC 75.00
Sig. Generator, 1-208, FM, 1.9-4.5 MC & 19-45

MC (less meter) 39_00
Signal Gen. '·222-A, 8-15 MC & 135·230 MC 35.00
Freq. Meter 906-0, absorbtion type, 150-225 MC 12.00
Biddle 500 V. Megger, insulation tester, etc. 59.00
Miilivac MV·17B, D.C. volt meter, 25 micro, V.

1 0 . . . . . .. .. . . 49.00
Mil livac MV·22A, A.C. Micro-volt, 300 micro . V.

I KV .. .. .. .. .. .. .. .. .. .. .. 49.00
Megger, Assoc. Research ;;218 Vibratest, port-

able insulation tester, etc. .. . 24.00
Sylvania model 501 , TV marker generator 29.00

WANTED - rest equ ipment. uansmitters. receivers. etc.
also equ ipment made by Generad Radio , Hewlett-Packard.
Boonton , Measurmene Corp. ere, etc. & ocher leading
MEgrs.. products new or used. Also URM-25 . URM-26 .
R-; 90. ere.
Give m ake. model. condition and price of items you
have: for sale or trade.

We are authorized d isrri burors for- Air D ux, Ameco,
COlumbia, Cornell -Dubilier, Cush-Cratr. Dow-Key, Elmac,
Gam, Hi -Par, New-Tronics. Polvrronics, Sonar, Texas,
Utica . Ward eu;., etc.

Get our low prices o n their products.
We take Trade-In's.

ALGERADIO ELECTRONICS CO. PHONE AREA CODE 516 IV-9-0808
37 GREENWICH ST., HEMPSTEAD, N. Y.
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YEAR END CLEARANCE SALE

CONDENSERS
500 V. $1.50
GOO V. 1.25
600 V. 1.00

1000 V. .75
5000 V. 1.50
600 V. .75
600 V. 1.50

OIL
8-8·8 mfd.
8·8 mfd.
10 mfd.
4 mfd.
.4 mfd.
4 mfd.
4-4-4·2·1 mId.

ELECTROLYTIC CO NDENSERS
9000 mfd. 12 V. $1.00
6000 mfd. 10 V. 1.00
5000 mfd. 50 V. 2.00
4000 mfd. 18 V. 1.50
400 mfd. 25 V. .75

Amplifier, G.E. 6 tube 25 watt .. 12.00
TG·J4 Keyer-for code practice .. . 19.00
Norelco #100, portable tape recorder, new .. 35.00
Lafayette RK·1 33, portable tape recorder, new 18.00
Sperry #810, Wattmeter, 200 ohm operation .. 15.00
Kay, Megger Pipper . . 10.00
Variac G.R. 7.5 Amp. 400 cycle, new 4.50
Teletype, models 14 & IS Printers, keyboards,

carriage assemblies, motors, covers, etc.
What do you need?
FIG-H·7000·165

MAR, Automatic tuning unit with plug-in crystal
oven .. .. . . 9.00

Coax Cable RG-IIIU, 72 ohm, 100 ft. 7.50
Geiger Counter, RCA, less geiger tube & bat-

teries .. ..... .......... .. .. ....... 5.95
Geiger Counter, same as above, but less meter 2.95
Frequency Meter, Navy LM type, new but in-

complete, less tubes, Xtal , Cond., Case . . . . 7.00
Aircraft Torpedo Camera, type I .. ..... .. 19.00
QJB, Echo ranging equipment- new in crates,

write for details

POWER SUPPLIES
PE·I03, 6·12 V., 500 V.·160 mao $ 8.00
RA·87, Teletype, 115 V. DC, 115 V. AC . . . . 9.00
Leece-Neville, heavy duty 6 v. supply . . . .. 18_00
TCS Supply for Xmitter & Receiver, 12 V.,

440V.·200 ma., 220 V.·IOO mao ... . . . . . 9.00
Ameco P5-3, 600 V.·3OO ma., 300 v-ioo ma.,

12 V. 3 Amp. or 6 V.-4 Amp 28.00
P.E.·219, Battery Charger, 6·12·24 V., new 12.00
RA·142, Regulated 30 V. & Regulated 180 V. 24.00
Canadian RCA, 10·0/3501 power supply, 500 V.'

400 rna ., 420 V.·240 rna., 180 V.·240 ma.,
180 V.·60 ma., also 12 V. Brand new in
crates. Approx. 100 Ibs. .. 39.00

Lambda PS·33 supply, regulated 1OG-200 V.
DC-300 ma., 6 V. CT·5 Amp. Reg. & Unreg. 39.00

am-
.. $1 2.00

10.00
12.00
15.00
18.00

SPECIAL
Linear Amplifier, I KW P.E.P. !commercial rat-

ing) 2·30 Me., continuous tuning, in floor
type rack cabi net. Local only, cannot ship.
Original cost near $2000.00. Our price ... $495.00

ANT. COUPLER, CU·362/ FRT, I KW, 2·30 me.,
continuous tuning, 50 ohm coax to balanced
line .. .. .. 75.00

MISCELLANEO US

MISC. XMITTERS & RECEIVERS
Polycomm, model II, Citizen band transceiver 59.00
Starcaster, Citizen band transceiver 35.00
Pierce-Simpson, Citizen band transceiver 59.00
Polycomm type N, Citizen band, Brand new . 139.00
Lettine, model #240 or #246 Xmitt. each 39.00
TBS, 60·80 MC., 100 watts, 6 Mtr. 24.00
Mark II , B·29 Xmitter, with 12 V. supply . . . . 29.00
Sonar, SR T·120, Xmitter .. 59.00
Heath 0-35, for 6 meters only .. .. 29.00
res transmitter or receiver .. .. 19.00
GF·1I or 12 Xmitter, with 3 coil sets . . .. 9.00
Wilcox F·3 transmitter .. 9.00
MAR, 2 meter portable .. ' . . . . . . . . . . . . 24.00
Arc. 5, 5.3·7 Xmitter, new .. 9.00
BC 620, FM Xmitter-Rece iver, 20·27.9 me. .. 19.00
Arc. 5, Xmitter fo r 2 meters .. 14.00
Modulator, RCA MI. No. 22565, 345-485 watts 49.00
BC 611, Army Handy-Talky 25.00
Tecraft 2 meter converter & 110 V. supply 24.00
Sonar CFC, 80-40 Mlr. Exci ter & VFO 19.00
BC 342, Receiver, less power supply . . 40.00
RBS-RBM, 2·20 me. Receiver, 110 V. suppiy .. 39.00
BC 433, Radio Compass Receiver 15.00
APR-4, High Frequency Receiver .. .. 49.00
Military type HRO Receiver, with 3 coil sets 45.00
RAK and RAL Receivers .. 39.00
APR·I Tuning UNITS .. .. 9.00
MN·26, Radio Compass Receiver 15.00
Navy RUtype Receiver, with 3 coil sets . . . . . 9.00
Teletype, 11 tube Receiver, with 110 V. supply

by Press Wireless ..... .. ..... . 15.00
ARKAY short-wave Receiver Kit, 53·18 MC .. 15.00
RDZ, 200·400 MC Receiver, with Ant.·like new 49.00
FM·AM • Stereo 80 watt receiver, Crosby R·80

facto ry close-outs, orig. cost. $375.00, our
price 175.00

Brush Development Co. # OAI Recording
plifier ..... .. ... . ... .. .. . . ...

Signal Generator 1·72·J, 100 KC·32 MC . .
RT·12/ ARC·Z, Transmitt er only .. .. . .
Keyer, TG·IO·F code . .
Lettine, Antenna Tuner, new .. .. .. .. . ..

Give second & th ird choice if possible in case first choice
is sold our.

Avo id delay,
Min imum order $' .00.

enclose sufficient postage,
refunded.

excess will be
Orderi ng Information :

All items are F.O.B. Hempstead.
25 % requ ired with COD orders.

All merchand ise guaranteed to be as
represented .

ALGERADIO ELECTRONICS CO. PHONE AREA CODE 516 IV-9-0S0S
37 GREENWICH ST., HEMPSTEAD, N. Y.
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The 432' l"!' neeewer
VH F Tunabl.e Oscttlators
2 MctE'r Transistor Rl'c" I\'" r
Sqol'lc h fo r T ransislu!' HfCCfCi\"l'r
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MODULATION

Sp"cch Cornp r{'ssor
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R .... '
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Mobi le Phoot' Pat"h
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HAM T V
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Eur op.. On $2000 per Da y
Hig It r is lIunlt' bre " ·, 0 :'>'
G.. tllng Publlc ily
A1 da bra
San M.. rino
W6AE E A"'''rd
Ama teur RadIO
H. S. T .
Hobbyis t ? wrue AtXlUt It
DX Titans Ml'O'l
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VH f Duye r's Guide
A!a"'ka Earthqua ke
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Pola roid Pr inl Coarc r Protec ts
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C IRCUITS

Well Ground"d
Inter-Elt·IHent conducuvuv
Tw<> Elenwn l Ph;IS.'d A r ra y
"'l or... 01\ t ho Magic T R Switch
Pra ctical G round Sy>; tpms
Z L Spo.'C ia l for 40
Trans m l"'5 ion LInE'S
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Tunable Anlffi na fo r 432
S\['rru Cur t,, !n for 2
Hi _Q 80 . 40 M.·t .. r V.. rtica l
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14 EI"m..., t Ya gi for 432
Ba mboo Blrdca ge
Tholl El us i" " SWR
Shor t f oldl'd Dipol l"5

Loudspeak.. r s and F:nclos ur ..s
SI){'cch Compress or
Class D Amp. ( dot>1; I\'1 ...·o rk)
Really High Gain
Mikes , Handsets , Phones , Spkrll
Mobile Phone Patc h
Rt'1J'I ir T hOIt Mike

Neut r a li 7."UOII
New mae C i rc uit
EIKlron ic t' i1t ., r Capa ct tor
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T EST RE PORTS

2 Meter SSB Rig . Fe b 6
6M SSB _ AM HII: from T5IA/ ARQ8 Jcn 6
2M SSB- AM Rig from T28/ APTI June 52
2 Band Trans istor Trans mitt t' r Aug 6
S8 10 and ARC 2 sept 68
Ho .... to Design Phase Shift x eis Nov 66
Mobtle Receiver Dee 6
Chnp Pair of Socks Dec 10
ssa With 6:" 2 Dec: 68

S URP LUS CONVERSIONS

Sf'pt 42
SEopt 56
Oct 13
Oc t 32
Oc t 52
Nov 24
nee 10
Dec 40
Dec 58

July 42
Aug 30
No... 10

Jun~ 66
J ul y 8
J ul y 22
J ul y 26
J uly 36
J ul y 42

YFO

T w t'd Line Ta nk Circuits
Va rlcap I'tw;(' Modula tor
Simple 160 Meter Rig
432'er Trans m itter
Va ractor Tripie r to 432 Me .
6 Mete r VFO Rig
Chea p PaIr of Socks
2 M l.'ler 008 A dapter
RK 7l 5~B on 6 Meters

6 Ml't l'r v ro the Easy Wa y
Transistor AM- FM vro
Transistor SSB vro

tr) 2 Mete r SSB RJIt" Feb 6
(T) Li ttle Punch (2 1\.1 Transmitter) Mar 6
(C) 2 M T ransistor c onve r te r Mar 18
{C) 6M Transistor n ee etver- Mar 22
Los Angele s 6101 R<'IH'atl' r Apr 6
{C) 1296 Mc RF Amp Ap r 14
(C) Vnd('r the Noise Apr 20
Wavt'g\lidt' Simplified Apr 52
Ve r Uca l J An tt' nlWl Apr 82
(C) F1ying xctee Loc:k Syst t'fll Ma y 6
Matching "'1f F Antennas May 12
The Quad-Quad for 2 May 20
Alo re on tht' Vertical J May 62
(T) 6101 AM-SSB Rig from T5IA/ARQ8 Jun 6
(T) 220 Trans ve r te r from ARC TV 10 Jun ... 20
(T) 'rercenecm e 1462-AI on 220 Jun 41
(T) 2 Mt>It'r AM-SSB from T28 / APT Jun 52
IC) 416 _B a nd 8058's In the

C FN- 46 ADT on 432 Mc .
(C) 432'e r Rec eiver-
T he BH.2 2 Meter An tenna
2300 Mc Waveme te r
(C) VHF Tunable Oscillators
(rr) 6 Meter VFO The Easy Way
Lo... Cost VHF Yag1s from T V

Antennas July 44
VHF Buyers Guid... July 18
(C) 2 Mete r T rans is tor Rcvr Aug 14
Beacon for 144, 432 , and 1296 Aug 22
fTl T 1IfO' t>r Llnea r St'pt 6
(Tl Slx'er Llnt>a r Sept II
Por table 6101 Station Icorreo No... 13) Sopt 16
Tuned Line Ta nk Circuits Sept 42
Getting On 6 Sept 50
(C) Low Noise 432 Prea mp Oct 18
(T) 432'er T r ans mitter Oct 32
Heath 'rener to Sill Oct 51
(T) Va rarlo r Trlpl t' r 10 432 oer 52
(T) C rystal Refrigerator Oct 64
(C) All About Noise Figure Oct 66
Tht' APX-6 to 1296 Mc Oct 76
Log Periodic Antenna Nov 6
Tunable Antmna for 432 Nov 16
432 't'r SLation Asst'mbl.y Nov 18
(T) 6 Me ter VFO Transmitt... r Nov 24
sterba Curtain Antenna for 2 No... 30
2 Mett'r Mobilt' Ant enna Specia l Nov 38
(T) UHF T ransistor Circuitry Nov 48
6 Meter QRP Station Nov 54
14 EI. Ya gl fo r 432 Dec 16
(T) 2 Me ter ooB Adapte r Dec 40
(T) RK '1 15 B On 6 Meters nee 58
Unit Powe r- Oscillators Dei: '18

VHF _ UHF (T ..Transmltters C"con... t'rters,
Reeeive rs, and Preamps)

J :an 74
Apr 24
A ug 66
Sept 6.01
Sept 82
Oct 30
Oct 92
Nov 74
Nov 80
Nov 84
pee 64
oec 84

Fe b :16
Ft'b 68
Fe b 6
Ma r 40
Apr :18
Apr 42
Ma y 78
A... 6
Aug 3 4
Aug 82
Sept 6
St'pt 11
Sept 32

Jan 18
Jan 36
Ft' b 30
Fe b 36
Fe b 62
Mar 14
Ma r 18
Ma r 22
M<l.r 58
Apr 26
Apr 42
May 26
A... 6
Aug 14
Aug 20
Aug 22
Aug 28
Aug 29
Aug 30
Aug 34
Aug 44
Aug 46
Aug 54
Aug 62
Aug '16
Aug 82
Aug 84
Sept 16
Sept 56
Oct 52
Nov 10
Nov 36
Nov 48

Hn th HW-22
Ha lUc n. ftel'5 5R· 160
" Path SBJOO
" pa th S B400
Gonllet Sidewinder
P & H 2-1 50
NC L_2000
La wrence Modific ation Kit
Ampltdynf' 621
Heath Applicati on Ser ies
Clegg v enus
Hea th Tunnel Dip""'f

TRANSCErvERS

TRANSISTORS

HF Receiver
Let's Keep it Simpl ...
Be Tuner
2 Wa lt 7 Mc Tra nsmitte r
Bro
RTTY Convt' r te r
2 Mett'r ceevertee
6 M...ter neeewee
Supt' r ht' t o r Regen ?
Ar mstr ong sw...epee
60 Watts on '15
Class D Am plifier (doesn ' t wor k)
2 Band SSB 'rranem tuer
2 Me te r n ecet ve r
St r ipping Trans is tor IilldlOB
Simple Beac on for 144 , 432 , 1296
Squt'lch
'rboee Fra.gilt' Tra nsis tors
AM_fM VFO
40 Meter Final Amp
Signal Helper
Communications n ee etvee
Slmpltfted T rans is tor Bluing
Transistors fo r Ham uee
Another Ke yer
Important T rans is tor Design Hin ts
The Beast fo r 10
6 M Station Icoe rec Nov '13)
va r tcap Phase Modu lato r
Varac tor Tripier to 4:12
VFO for SSB
T ransistor AFSK
UH F Circuitry

T ransc('iving Ht-L('...('I Mjx('r Ma r 48
220 Mc Transverter from TV - I0 June 20
Portolble 6 M Station Ices- r eo Nov 13) Sep 16
Heath T en t' r to Sill Oct 51
APX 6 to 1296 Oct 16
6 Met t' r QRP Station Nov 54

TRAN"S MITTERS and TRANSMITTING

2 Watt 40 1.1 Transistor Rig
Nl'\ItraIizatioa
LltUe Punch (2 Mete rs)
Me di um Power Mobile Rig
Naughty Pi _Net Icorrec, J une 84)
60 Wa tts on '15
Novice Rig (cor r<'<:. J uly 14)
2 Band Transis tor SSB Rig
A T ransis tor Final Amp for 40
T ra Mislo r Tra ns mitters
Linears Fo r 'rwc ' e r
Linears For Stx'er
6DQ5 NotC5

Jan 39
Mar 6
Nov 36
oec ,.

Feb 14
Fe b 42
Feb 68
Apr 60
June '16
Oet 66
Nov 66
Dec 102

June 87
July 26
J ul y 58
Aug 22
Aug 92
Oct 48
Oct 56
Nov 22
Nov 31
Dec '18

Going Rtty Pari 1
Transis torized RTTY Converter
T ransis torized AFSK
Going RTTY Part 2

BTTY

SSB

T EC HNICAL

Sim plifi t' d n ee etver Dt'slgn
Look At Test Equipment
St'Utralization
Voltage Regulation
Rl"gU1ated Power Supplies
Noise Figure
Phase ShUt Networks
Bandpass Coupler Deetgn

T EST EQUIPMENT

6101 AM-SSB Rig from T 5 IA/ ARQ 8 June 6
ARB Receiver J une 16
Addi ng SSB to the ARR-7 J une 18
ARC T V-I0 a nd T V_lOA J une 20
ARR _15 J une 24
R_44/ARR_5 June 2 6
Dynamotor Set June 30
IP-6~'ALA-2 Paniubptt' r June 40
Telechrom... 1462 _AI on 220 June 47
2M AM-SSB Rig from T - 28/ APT-l Junt' 52
CPS 46AIrr to 432 Preamp June 66
Mikes, Handsets, Phonl'$ , Spkrs June H
Regulated Supply for LM Mete r June 83
TS- 1I8A/AP Wa ttm eter Isee J ul 14) June 8'1
Be -348 June 88
Souping up TCS Audio Sept 55
SB 10 and ARC-2 St'pt 68
Power fo r OC Moto rs Sept '16
APX- 6 to 1296 Mc Oct 76

Long Look a t Test Equipment Feb 42
Rx Audio Probe F l'b 66
Tracer Apr 23
Armstrong Sweeper (cor r ee. Aug 12) Apr 26
IF Spotte r Apr 34
f r('(juency Stanmrd Ma y 61
TS_118A/ AP Wa ttmeter

Co r rec tion July 14)
2:100 M c Wa ...em...t"'r
T - Pad
BNcOll for 144, 432, 1296
Dtodt' 'res ter
Fa nc y 100 Kc Ca libra to r
Blow Up That Mete r
Pr<,<:is lon Audi o Attenuator
EI<'<:trolytic Sa ve r
Unit Power Oscillators

EAST COAST ELECTRONICS
Plate Xformer 11 7 VAC 60 eye output 400-0-400

@ 200 maoOpen frame, new. 12 Ibs. $4.00
60 me video if amplifier. 7-6AK5, 1·6J6. Com-

plete. $4.50
3 tube video amplifier (I ncludes 2 diodes.! $1.00
61 46 pullout-good $1.25
2E26 new $1.75
4-125A pullout-good $6.00
5B94A pullout-good $6.50
Minimum order $2_50 Include sufficient postage

EAST COAST ELECTRONICS
t23 Sf. Boniface Rd. Boffalo 25, New York

Phone TX 5-4691

HUNDREDS OF TOP ~UAUTY
ITEMS- Becefrers, Transmlttl'r~ .

~1l ('rOll hoo"'s , I Ol"... r ters , I'owt' r S up 
p:l ...s, :\I e t l'rs , I'bones . An tenna s , In 
dtcetors . P tners . 'rransrcrmers . A m
plif ie rs , lIea d st' l s . Cnnl"erte rs , Control
Han s, Dyna motora, Tt'st EQul pm...nt ,
.\[otors , Hlowen , Cable , xerees.
(" mk es , I"' n<l " (' t ~ . S wi tches. NC., etc.
Send t or Free Cat aleg-e-Dopt. ; 3 .
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CAVEAT
We've had so many requests from 73 readers

for a want ad section that we're starting one
against our be tte r judgment . Afte r a ll , we' re
dreadfully overworked now a nd are bound to have
even more of a hea dache handling all those tiny
ads. But you say you want it , so please follow
these instructions when you submit ads :

* Pri ce-$2 for non-comme rcia l ads; $5 for bus i
ness ventures. No display ods o r agency dis
count. Include your check with o rde r.* Type copy on standard size paper. Phrase and
punc tua te exact ly a s you wish it to a ppear.
No o il -capitol ods. Include your signa ture with
orde r.* We can only accept ads re lated to hom rodio.
W e will be the judge of suitabi li ty of ads. Our
responsib ility fo r errors ex tends o nly to print
ing a correct ad in a late r issu e.

* For $ 1 ext ra a nd on SASE, we can ma intain a
reply box for you.

* We ca nnot check into each a dvert iser, so Caveat
Emptor . . .

Q SL'S ? WPE'S ? CB'S ? P ersona lized made-to-o rde r one
day service. L argest variety of samples 25c. DeLuxe 35c.
( r efunded) Sackkers, ' V8 D E D, Box 218. H olland , "tich.
( Rel ig ious Q SL samples 25c.)

Clegg 9ger in excellent condition, $99. Box 154. 73 ~faga

zine, Peterborou gh, X. H .

/
EMPTOR?

Q SL's $1.75 / 100. E ye-cutcning, d ifferen t. Spa rkling gold
or silver printed on six exc it ing II i·Gloss card stock colors.
Samples 5c. Xu -Print . D ept. A . 322 Page Boulevard ,
Spring field, Mass.

P icture QS L Cards of your shack , etc. made fr om yo ur
photograph , 500 $14 .50. Also unu sual no-picture de signs.
Samples 20c. Ra um 's , 4154 Fifth Street, P hiladelphia . 1914 0

SPECI AL in new ami used amateur gear. W e have it
at an exceptional savings. 'V rite or call Bob Gr imes, 89
Aspen Road , Swampscott , .Massachusett s, 617-598-2530.

Prin ted circuit boards. F or many differen t projects. II ams,
E xper imenters. Send for catalog 10c. Dealer inquiries in
vited. P IM ELECTRONICS. Box 6288 Seattle, W ash 
ington 98188.

CHRI STIAN H am Fellowship now beinl{ organized (non 
profit undenominational fellowship organiza t ion for hams ) .
Christian Ham Callbook $1. W r ite Rus Sakkers. W8DED,
P .O. Box 218, H olland. ~Iichigan .

CENTRAL ELECTRONICS 100V AND 600L L INEA R.
good cond it ion , both for $650 cash. Wilberu Kolouch , J r.
K1 D ZI , 509 H ighland St., W ethersfield , Conn. T el.
203 -529 ·4433.

Glob e Sidebander package : Includes Gl obe VOX 10,
W R L 755A VFO, a stea l at $59. T ecraft CC I44 6 tube
2 meter convert er. Less tubes a nd crystal, $ 10. 100 kc
calibra tor for XC 300 , $10. L'V 2 meter converter , $5.
Transcom 10, 10 meter mob ile tr-arrsrnit t er- cor rverter-, $10.
AXT-2 TV xmt r. New $15, part iall y conver ted , $12. I n
clude postage. " ' A 1CC n , 1 H igh St. , Peterborough, N . H .

INDEX TO ADVERTISERS
Oct. 64 Afco Sept. 64 FM Ham Sales Oct. 64 P &H
90, 91 Algerad io 37 Ga laxy &1 Poly-Paks
Aug. 64 Alliance Dec. 64 Gem Elect ronics Sept. 64 Propagation Products
Dec. 64 All t ronics-Howard 52 Gift Shop 89 Quaker
Dec. 64 Ameco 79 G&G 50 Quement
Dec. 64 Ampl idyne 63, 86, 87 Glass, J. J. 81 Reyco
52 Amrad 15 Gonset 4 Rohn
Sept. 64 Antenna Specialists 77 Goodheart 86 RW Elect ronics
Dec. 64 Arrow Elect ronics 52 Government Warehouse 89 Saleh
89 Arrow Sales, Chi. 53 Graham Radio Dec . 64 saxton
Oct. 64 Atlantic Dec. 64 Hammarlund Aug. 64 Scient ific Assoc .
60 ATV Research 88 Hayden 83 setectron tcs
41 Aztec Aug. 64 Heed Dec. 64 Sideband Engineers
Dec. 64 Barrett Dec. 64 Heffron Dec . 64 Skylane
81 BC El ectronics 43 Henry 81 Space
27 Budwig 53 Hi-Par Sept. 64 Spencer
54, 55 Burghardt Nov. 64 Hi-Way Dec. 64 Spitz
53 Bursteln-Acplebee Aug. 64 Hornet Oct. 64 Squire-Sanders
23, 51,63 B & W Dec. 64 Hy Gain 51 Subsc ript ions
25 Ca llbaok 3 Internationa l Crystal Dec. 64 Super-Q
Dec. 64 C& H Oct. 64 Jaro Dec. 64 Swan
88 Columbia 88 Jerttrcntcs 95 TAB
13 ccmen-pubu ier 59 Juge Dec. 64 Technical Material
66 Cubex Nov. 64 Justin Sept. 64 Technical syst .
46, 47 Cushcraft Aug. 64 Kit-Kraft Sept. 64 relemenne
Nov. 64 Denver Crystals Sept . 64 lafayette, N. H. 26, 35. 69 Telrex
85 Denson Dec. 64 lafayette Radio Sept. 64 Teltrol
Nov. 64 Digication Sept. 64 lawrence Eng Dec. 64 Tepabaco
19 Dow Key 5 linear Systems 45 Texas Crystal
89 Dow Trad ing Sept. 64 Mann Oct. 64 Topaz
Dec. 64 Drake 41 Marina Cec. 64 Transistors Ult.
93 East Coast Dec. 64 Master Mobile Dec. 64 Tri-Elt
35 Editors & Engineer 75 Meshna Sept. 64 Tucker
61 Edwards Sept. 64 Mini-Products Cove r II U. 1. C.
52 trectronfcratt 57 Mission 33 Vanguard
Dec. 64 El ectronic spec'austs Dec. 64 Mor-Gain 29 Vi king
59 Evans Dec. 64 M& W 11 Waters
Oct. 64 E·Z Etch Dec. 64 Mosley 53 Weste rn (Cal if.)
93 Fair Cover IV Nationa l 52 Western (Neb.)
39 Fichter 21, 62, 65 Newtronics Oct. 64 Western sa les
8 Finney 53 Parks Cover III , 51 World Radio labs
Dec. 64 '-M Dec. 64 Path Dec. 64 Vatter
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" T A B" FOR THE BEST KITS !

~•

200 PlY
140Rms

.24

.85

.15
2.00
3.15
8. 75

150Plv
I05Rms

. 11

.10

.50
1.50
2.50
5. 705

10Watt / S% Toleran ce $2 @,

50P ly
35R ms

.08
.30
.20
.10

1.65
' .75

DC
AMP,

12

'"as
100
240

Untes ted
Untested
uetestee
Untested
4 for 51
Untested Pwr Studs up to 12Amp 12 for $1

D.C. Power Supply 11 5v /60 t o 800
C)'1. Output 330 : Ta p 165V UP t o
ISO Ma. Cased-Size-SP ECIA L $5
@ , 2 for $9

S i LIC ON POW E R DI ODES · ST UDS
P . F . •

100P iv
70 R ms

. 14

.55

.30
1.00
2. 05
4. 75

" T AS" • TRA NS ISTORS '" SCR's '"
D IODES!!

GTD .' FACTORY TESTED -
FULL LEADS.

PNP IOOWatt /1 5Amp HiPower
T036 Case ! 2 N44 ' , 442. 277 .
278. DS50 1 up to 50 Volis /
VCBO $1.25 @ , 5 for $5.
2N278, 443. 174 UP t o 80V
53 @ , 2 for $5.
P NP 30 Watt, 2N 155. 156, 235, 242.
254, 255, 256, 257, 301 , 392, 35c e .
4 for $ 1.
PNP 2 N6711 /300Mw 35c e. 4 for $1
PNP 2 N67 1/ I Watt Sill' @ , 3 for $1
PNP 2SWj TO 2 N538• .539, 540, 2 for $ 1
2NI038 6/$ 1, 1039 4 / $1. 1040 51
P NP / T 0 5 S IG NA L up to 350Mw 25c @ .
6 for $1
NPN /T 0 5 S IG NA L I F, R F. OSC 25c @ .
II 'or $'
Si licon P NP /T05 & TO l 8 Case 25c @.
5 for ~I
2N 1046 /SI.4tl @,3 /$4. 2N 1907 /S2 (ii1 , 4/S r.
P ower Heat Sink Finned Equal to 100
Sq'" Surface 51 @ , 6 for $5
T036. TOl , TO IO Min Mtg Pckg 30c @ ,
4 /$1
Diode Po...er Stud Mica Mt , Pckg lOc @.
4/$1
ZE NERS up to IWall 6 t o aecv 70c @,
3 /$2
2 ENER S UP t o 10Walt 6 t o t sev $1.45 @ .
4 /$5
ZENER S IWatt /S% 'rcter enee $ 1.25 @ .
S/ $3
ZEN ER S
S/$ .5
ZENER Ki t Autd up to fOw S for $ 1
ST A B IST ORS up to Iwall 5 for $ 1

TRA NSI STOR S-TO O MA NY !
NO CA N T EST!

Pwr Dlamonds / T03 10 for $1
TOl6 UP 10 100 Watis 3 for $1
TOS/SIGNAL/ $istor$. 211 for $1
Power Di odes UP 10 35 Amp

- - _. .- --_ .. ..-- - - -

" T A B" • SILICO N 750M A DIODES
NElf~EST TYPE! LOlf' LEAKA GE

Piv/ Rms P iY/Rml , p jv /Rms Piy/Rms
50/ 35 100/70 200/ 14{I 300/210

.05 .09 . 12 ,14. . . . __ . ------_._---- _.-- -----
P iy/ Rm s Piv/Rms Piy/Rms Plv/Rm s
400/280 500 /350 600/420 700 /490

. 15 . 19 . 23 . 27-- - - - - - ---- -_. ._----_ .. -- ---_.
P iv / Rm s P lv/Rms IP iv/ R ms Ply/ Rms
800 /560 900 / 630 1000/700 1100 /770

.35 .45 .65 . 75
GT D ALL TE STS AC/O C & LOAD I

1700 P iY/1 200 R ms @ 750 Ma / $ 1.20 @ .
10 / $ 10

Sam e 1100 P lv/no Rms 75c @ , 16/ $1I
3 Kv/2100 Rms @ 200 Ma/ $l.SO @ ,

6 /$1 0
6 Kv/4200 Rm s @ 200 Ma $4 @ .

3 for $10

DC 300Piy 400Piv 500 P iy 600 P iv
AMP 21 0 Rms 280 R m$ 350 Rm s 420Rms

3 .29 .30 .40 . 4S
12 1.00 1.35 1.45 1.70
IS'" 1.00 I.SO Query QuerY
35 2. 15 2.4.5 2.75 3.S3

100 3. 75 4.60 .5.50 S.OO
240 11 .70 17.10 23 .94 29 .70

· P . F, PRESS·FI T AUTO MOTIVE TYP EI

l i S Amp P ress F it UP 10 2110 Piv 4/ $ 1
2 to 3 Am p Studs up 10 600Piy 6 /$ 1
305 Am D S tud$ 1.50 to 200 P ly 5 for $5

If/e Buy, Sell & Trade
SE ND 25c FOR CAT A LOG

Ter ms Min Order $3"TAB" FOB New Yor k.10 Day Gtd.
Our 18t h Year.

Il I NJ LI berty St.. N. Y. 6. N.Y . Re 2·6245

807 1.10
5 /$5.

THAT"S A Buv
"TAB"

" T AB" T ubes Faft ory Tested , Inspct d.
Six Monlhs Guaranleedl No a ejeets t Boxed!
GOVT & MF GR S Surplus ! new & Used
OA2 .89 6827 . 1. 25 43 .'1"5
OA3 .SO 6C4 . 4.~ 45 Q
0 8 2 .65 6C5 .69 50L6 .. . 69
OC3 . '1" 0 6C6 1.0S RK 59 . 1.3!l
0 03 .50 6C8 i .na R K60 . 1.1'1"
024 . '1"9 We T r ad e ! HY 69 . 2.20
IA 7 .90 6C B6 . .89 75 .. .81
18 3 .iI!1 6CD6 . 1. 49 HY75 . 5 ,00
IL 4 . 1l2 6C F6 . .85 83V . . . . 95
I R4 .. 5 /$ 1 6C L6 . 1.40

W e S....ap 'rures t What Ho/ T: H n e r
I R5 .r8 6CBG .89 I P R6 I1 A 3' . 50
IS4 .r8 6CG8 . 1.12 4.124A 2t .50
IS S .68 6C M6 . . • 9 4XI 50G 15.00
114 .85 6CS6 . . 70 4X250S 41. 00
In .95 6C U6 . 1.29 4·400A 41.r 5
1U4 .. 6/$1 60 6 .!19 4E27A 39.00
1U5 .r5 6 E5 .19 250T L 19,45
IX2 . .99 6F4 2. 49 307A 2/$1
2C39A . Q 6F 5 .63 316A Q
2C40 5..50 6 F6 .99 V R92 5/$1

Send 25c for Cala log !
2C43 6.50 6F7 .09 3S8 A 3/$ 1
2C51 2.00 6 F8 1.3!1 350 A 2.45
202 1 .65 6 H6 .50 350B 1.15
2E22 Q 6J4 1.72 3718 .sn
2E24 Q 6J5 .59 6 146 a.sn
2 E25 2.50 6J6 .59 41 68 .. 16.00
2E26 Q 6J7 .99 450TH 43,00
2[30 Q 6J 8 1. 39 450T L 43.00
2E35 1. 60 6K6 .59 460 11. 50
2K 2S 9.75 6K7 .t 9

All T ube s S t ocked a l Loy; P rices !
2K 26 .34. 00 6KS .. .99 703 A Q
2K 28 .30. 00 6 LG .. 1.19 707S .. 3.50
2V3 .. . 2/$1 6S N7 . . 72 715C . 10.!10
2X2 . 48 6T8 .es 717 A . 5/$1
3A4 . '1" 0 6V6GT .90 723A8 5.00
3A5 .. 1.00 GX5 .. .49 725A .. 2 .'1"5
3AP I Q 12AT6 .59 803 3.50
38P I Q 12A17 .89 804 8.8.5
3C24 . . 3 .50 12AU 6 .63 805 C.OO
3D23 3.95 12AU7 .en We T rade '

W e B uy l We Sell ! .
3 E29 . . 6 .0B 12A X7 . 79
3Q4 68 12AY 7 1,:W
3Q5 .86 12B4 . .95
4. 65A . 13.50 128 A6 .65
4. 125A 27.50 128A 7 .119 8 11 ... Q
4. 250A 34.00 1280 6 . !HI 811 A . . (I
4XI 50A Q /28 EG .59 812 Q
:X250 36. 011 12B H6 . 79 813 9.95

X5OO . Q 12B H7 .99 8 15 1.r5
5A P I . 2.95 12B Y7 1. 011 826 Q

wanted T est Sell and E qufpment
5B P I .. Q 1 128 Z7 .99 828 ... 9.00
.58 P4 . '1" .95 12 H6 . . . 5 829 B .. 8.00
5C P I .. Q 12J5 .. .69 832A .. 6.00
5C P 7 . 9. 00 12J7 .. .69 833 A 36.00
5R4 1.00 12J 8 .. 1.35 837 ... Q
ST4 .90 12K8 .89 866A 2.2!i
5U4 .99 12SA7 .69 954 ... Q
5V4 . 89 12SC7 . 119 955 3 /$1
5Y3 .60 12SF 5 .69 957 ... 3 / $1
52 3 .89 12S G7 .89 958 A . . un

Rend 25c tor Cata log!
15GP 22 89.00 f2S H7 . 11 9 991 . , 5/$1
6A7 . . 1. 00 12S J 7 . .15 16 14 ., 2. 15

~~t4 :g~ : ~~N :~g : ~~g .. ~~~ ~
6AC7 . '1" 2 12SN 7 .69 1626 . 3 /$1
6AG 5 .65 12S Q7 .69 1626 . . 5 /$1
6AG7 . 75 12S R7 .69 1629 4/$1
6A K5 .69 15E . . 1.19 1050 . . 1.25
6A L5 .55 I SR 4/$1 5517 .. 1.2.5
6A0 5 .66 FGI7 Q 5608 3.95

Top U$ for 304TL. 81t A. 812A, 813
GA R6 . 1.95 19T5 .. 1.1 6 56 18 3.25
6AS7 . 3.49 24G ... Q 565 1 1.35
6AT6 . 2/$1 25A6 1.19 5654 1.20
6A UG .r9 25 A7 2.19 5656 4. 25
6B8 1. 35 25 C5 .. .81 5663 1.1 5
68 A6 .59 25 1 6 .. .'1"2 5670 .90
6B E6 .59 25T ... 4.00 5686 1..5
6 BG6 1049 252 5 .. .72 5687 J.15
6B HG . .19 2526 .. . 75 569 1 4.'1"0
6BJ 6 .. . '1"2 26A7 . 3.69 5725 1.95

TOD 11$ Paid tor X 1\ITTR T ube s !
6BK7 .99 F G27 . 8 .28 5732 2. 110
6BL7 1. 35 HV 27 . 19.39 5736 8:;. 1l1l
6B N4 .69 2807 . .89 5749 1.95
6B N6 1.08 F G33 . 1 ~ . 0 0 5750 2.'1"5
68N7 U J!l ELl 4 3. 4!1 575 1 . . 1. 25
68Q6 1.19 35A5 .69 5814 . 1, 211
68Q7 .99 35lG .59 5879 .. 1. 20
6B X7 1.11 35T ... 4.49 5894 12. 00
6BY5 1.1 9 352 5 1.25 No See-
6B26 .91 RK39 2 9f1 Wr it e !

.~

" A
'.00
3.45
3.90
4.80
5.65

]A
2. 70
3.00
3.7S
4.7S
5.45

1A
.60

1.00
1.60
1.95
2.20

PRY
25
10

100
110
200

U NTESTED "SC R" Up to 25 A mps
6 for $2
Gla ss Diodes IN 34, 48 , 60, 64 20 for $ 1

" SC R" S IL iCO N C ONT RO LL ED
R ECT I F I E RS !

16A PR Y
1.00 260
1.35 300
2.1 5 400
2.4.5 SOO
2.80 600

no 3'11 " /M eter /RD f 800M a $4 ee, 2/ $7
DC 21(1· Meter fRD /IOOM a SS @
DC 2'11· MfterfR O f3 0VDC $S @ , 2 /$5
AC 3'/~ · Mtter 'RD " 30VDC $5 liOl , 2 /$9
DC 4· Met er /RD II Ma /SS @ , 2/ $9

Miea Condsr .006 @ 2500 V 4 1$ 1
Snooperseope Tube e- $5 @ . 2/$9
Mlnl · Fan 6 or 12Vac /60C)'1 $2 @ , 3 /$5
4XI 50 Ceram ic Lokta l $1.2S @ . 2 /$2
Line F ilte r 20n Am p lf30V AC Sl8 @
Line Filter 50Amp / 25QV AC $ 10 @

T rll nsform ers All Inpt I ISy / 60Cys 1100
VCT @ 250Ma, 6V/8A / 5V /3 A $6, 2/$ 10
n 8VCT @ 200 M8, 5V / SA, 6V / 5A $4 @
3 /$ 10 •
20V AC Taps /4, 8, 12, 16, 20V /4A •• @
3 /$10 '
32VCT II A or 2X I6V at IA each $3 @
2 / $5 •
lin.. Fil ter 4.5A @ 11 5VAC 4 for $1
I i"e Fill..... SA @ 125VAC 2 for $1
Converte r Filter 400 Ma @ 28 V DC 4 for $1
Connrter FlIter Inpt / SA @ SOVDC
4 for $1
2.5MH P IWound Choke / Nati onal :I for $1

" VO LT. TAB" 600WaU Speed Conlrol
& Light Dimm er, 11 5VAC $4.50 @ ,
2 for $8

----------------~~~~~~~~ ~~~~~~~~

Battery c nareer 6& 12V Ctlar ges up
to 5Amp " A pDro vcd" Hea VY Dut y De.
s ign with Klixon Ci rc uit Breaker.
Operates 220 or I IOVAC @ 50 or
60 C)'1 $8

866A Xfmr 2.5V IIOA /IOKyllnsl •• @
2 /$6 '
Ballentine ~300 AC /Lab Mtr. . $54
W.E. Choke 4 Hy / 0.SA /270hms •• @
2/ $7 '
" VA R IACS" L /N 0· 135yl7.5A $IS
" VA RIACS" L/N 0·135y / SA $10
TWO 866A's & Fil. Xfmr• . . . . . . .... $6

S ILICON TU8 E REP LACEME NTS
024 U NIVERSA L $1.75 @. 21 $3
SU4 1l 20Rms /1600 1nv 53 @, 2/$5
5R4 1900 Rm s /28001nv $9 @ , 2 / $ 15
866 SKy/ Rms . IO.4 Ky Iny

$ 11 @ , 21 $20
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GMT-

7

Propagation Chart

EASTERN UNITED STATES TO:
00 02 0 4 06 DB 10 12 14 16 Ie 20 22

AL ASKA , , r t , 3 s " " 14 14 14

ARGENTINA " " "
, , , 14 14 14 21 21 14

AUSTRAL IA 14 " " " t , , 14 14 14 14 14

CANAL ZONE , , t , , t , 14 14 14 14 14

ENGLAND t , 3 3 , , 14 14 14 14 "
,

HAWA II 14 "
, , , , ,

" 14 ... 21 21

INDIA , ,
" " " " 14 14 " " "

,
JAPAN 7' " " 7 3' 3' 7 7 " " " 14

ME XICO 7 7 7 7 7 7 7 14 14 14' 14 14

PHILIPPINES 7' " " " " 7 3 7 " " " 7

PUERTO RICO 7 , 7 7 7 7 7' 14 14 14 14 14

SOUTH AFRICA 7 7 7 " " " 14 21 21 14 14 7'

U. S. S. R. 7 3' 3 , 7 " 7' 14 7' " " 7

WEST COAST 14 7 7 7 7 7 7 14 14 21 21 14

CENTRAL UNITED STATES TO :

ALASKA 14 7 7 7 7 3 3 3 " 14 14 14'

ARGENTINA 14 " " 7 7 7 7' 14 14 21 21 14

AUSTRA LIA 14 " " "
, 7 7 7 14 14 14 14'

CANAL ZON E 7 7 7 7 7 7 7 14 14 ... 14 14

EN GL AND 7 7 3 3 3 , 7 14 14 14 " "
HAWAII 14 " 7 7 7 7 7 7 14 14 21 21

INOlA 7 7 " " 3f 3f " 7' 7 " " 7

JAPAN 14 " " " " 3' 7 7 7 " " 14

MEXICO 7 7 3 7 7 7 7 7 14 14 14 14

PHILIPPINES 14 " " " " 7 3 7 7 " " "PUE RTO RICO 7 7 7 7 7 7 7' 14 14 14 14 14

SOUTH A FRI CA 7 7 7 " " " 14 14 21 21 14 14

U. S. S. R. 7 3 3 3 7 -u " 14 7' " " 7

WESTERN UNITED STATES TO:

ALASKA 14 7' 7 3 3 a 3 3 7 14 14 14'

ARGE NTINA 14 " " 7 7 7 " 14 14 21 21 21

AUSTRALIA ar- 14 14 " 7 7 7 7 14 14 14 ie-

CANAL ZONE 14 7 7 7 7 7 7 14 14' 21 14" 14

EN GLAND 7 7 3 s 3 7 " " 14 14 " "HAWA II 21 14 7 7 7 7 7 7 14 14 21 21

INOlA " 14 " " 3f 3f 7 7 7' " " "
JAPAN 14 14 " " 7 7 , , 7 " " 14

MEXICO 14 7 , , 7 7 7 , 14 14 14 14

PHILIPPINES 14 14 " " " 7 7 7 7 " " 14

PU ERTO RICO 14 7 7 7 7 7 7 14 14 14 ... 14

SOUT H AFRICA 14 7 7 " " " " 14 14 14" 14' 14

U. 5.5. R. "
, 3 , 3 3f 3f 7' 7 " " "EAST COAST 14 7 7 , 7 7 7 14 14 21 21 14

# Very diff icult c ircuit this hour.
* Next h igher frequency may be useful th is hour .

Good: 3-5, 8-10, 12-16, 21, 22,
24-31

Fa;" 1,2,6,11,17,19,23
Poor : 7, 18,20
Es: 4, 8, 15, 16, 26

•

J . H. Nelson
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only
$39.95

kit

- Selec t i ve - 20 KC @ 60B points
- 49-54 M c coverage

oQ- =

TECH-CEIVER 6A
Low eest, c om p ac l , 6 m eter tran scei ver

St able su pe rhet rece iv er . 5 w att
t ransm itt er , fea t u r ing PTT, u s ing std .
(Ft 243) 8 M e range xta l s , non -c r tt tca r
coi l s , p la t e m odu lat ion , power a nd
m od u lat ion ind icat ors, 10 t ube per
formance. St ep-by-ste p m an ua l inctud 
ed . Wt . 9 Ibs . 11 5 VAC Powe r su pply
(kit) - 15.95.

- 5 Wall input
- Sensit i .... ity - better than 1 UV

I

•
I
•

II

Lee I. M~ y ~ r$O"

W¢'GFO

I~
IWVG MARK

All BAND
I VERTICAL

I ~~~o~~ N~elf -s up-
porti ng 10· 80 m et er

l a n t e n n a . T u n e s 3. 5
- 30 M c w it h ma n
ua l tap adjust men t.

I Fe e d w i th 52 o hm
coax . Qu iCk installa 
tion . Amazin g e lfi ·

I c iency f or OX o r lo
c a l conta cts . U sed

I
as portab le antenna
also.

$15.95 ~I Postpaid \ i'
Con ti nen t a l U SAI M ECHANICA L SPECS:
Overall h t . - IS' . Tub-

l ing diameter - 1 1/4"
to 7/16" . M ax. unguyed

I
w ind survival- 50 mp,h .
- M t g . bracket fo r 1 Ye"
mast . Wt. 5 Ibs.

I ELECTRICAL SPECS:
M ax im um power: 1000
watts AM o r CW - 2

I KW PEP. Om nidirection ·
a t. Ve rtical po la r ized .

I
I
I
I

----------------.• PSA -6 3 POWER SUPPLY
Un ive rsa l Power Supp ly: Powers m ost •
AM rig s up t o 100 watts. SS B units -
up t o 200 watts. PEP. Silicon rect if ie rs
prov ide bot h 300 VDe & GOO voe @ I
300 Ma .• leA S (2 10 watt s tct e n . pl us .:. ~.::. . .:.
6 VAC @ lOA or 12 VAC @ SA, plus .. ~
9 5 VAC @ 10 Ma . Size I liA "" x 4 3/. " ~ . . _ •

x 6" . WI. 15 Ibs. K it - 24.95, W ired - " ,
39 .95. Opt"! c a bi net - 4.95. ' ;'

• Use with 30·200 w att XMTRS-XCVRS I
• Du al voltage B + Fil. p ower-bia s

·=t=e:';i~va::le..;:x;. I
DUO-DOUBL ET 84 I

-~------"""'=ll='=tl "'<=<'"'=l"""~ I , I I I I I , ~

• ' •NEW 80-40 m et er d iapo le us ing proven pa ra ll el 80AO Meter Dia pole

•

d ia po le p r inci pl e t o resona t e on both ban ds. Re - One Feed l ine •
qu i res on ly one 52 oh m feed line (coa x not sup-
plied ) . K it inc lud es w i re , insu lato rs, cente r c on -

I nector & full inst ructions . Com pl ete f orm u la su p ' I
p lied & quic k g ra p h c ha rt f or easy adjust ment .
May be used on 15 m et ers a lso. SWR: Better

r - - - -.., t ha n 2 :1 a t resona nce - 80 / 40. M ax . lengt h - •

cf-
123 ft .; 140 tt . for lowest CW range . Easy to in -

WRL'S 12R sta l l. Wt. 4 '/2 Ibs. Shipped Parce l Post .I GE NERATOR " • -I
Int ' l 11 5 VAC P.S. AN TENN A TUNER S p ec i f ic a ll y de -

I • \ - 'W!!P PI UR S into Co ll ins I MM-100 s ig ned t o m atc h I
$149.95 . '- , \T- 75S·1, KWM ·2 & en d -fed lon g wi re

o t hers . Use wit h w h ich is lh w ave• •

I • re c e i v ers hav ing . o r mu lt i pl e s
C 40 4 55KC -I F: AC or t h ereo f . t o 50

DC powered . Ad j . o h m t r e n s rnn -
I • S5-3 " Q" sele ctivity : 3 001 ......- -- te rs . Pane l lam p I

c y . t o 1 0 K C . indica tor. Fo r In -
MU LT IPLIER Sharp r e j e ct i on puts up t o 150 I

•
- N ot ch and ( SOD B ) n u l l f or i ~ - w att s SS B. 10 0

peak het rodynes. 6 ';" " ..."' . w a t t s C W. 75

•

- Self Pow ered x 4 '/. ' x 4 3,4 " . w atts AM . 4 x 5 •
_ One sim p le I $ x 4 s tee l c a s e.

rece tver $15.95 10 .95 Redu ces TV!._ ...a. c•••t= k it I. _ "':it ..-

, WORLD RADIO L AB ORATO RIES, INC. I
-, " r.-. fIto,-.... ~ 1 34 15 Wes t Broadway..t \\:-::...nf\ Council B lu ffs. I owa 5 1504

IJ~@ U~I Ru sh me FREE! •
:J_.: i~Itrrt_!~ 0 WRL 19 65 0 Reconditioned

WRL NUVISTOR PREAMP PRINTED. c atatce Spec ia ls ! •
CIRCUITS .
PASO.2 Stage p rea m p l ifie r f or 6 m e. Please rush m e I tem_~ _
t ers . Use 2 RCA 6CW4 nuvistors. High· I Enclosed is 0 Cash 0 Charge OO COD (25 % cash w/Order) .
est g rade g lass e poxy board. Assem· f
ble d a nd pre-aligned for 50 oh m inpu t . - If new c ustomer, sen d credit in 0 w ith your c h arge o rder
output . Req u i res 60- 120 V DC @ 10 • IMA. & 6.3 VAC N am e _

Size 2 3;" " x 2 1;' '' . W ired $6.37 I I
PA· 144 Sa me as a bove excep t on ly 1 Address _
6CW4 nuvrstc r IJ. f or 2 m et ers. Wired

• $4.98 ( less 6C W4 t ubes) . ----------.:.ity Sta te Zip= :-c= =-c=----
___________ en. & Ma il _

I Shiel ded ignit ion . 1250
Watts, 115 VAC, 60 cv.,

I 77 lbs,
(FO B M ilw au kee,
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• National oITers six of the world's finest receivers to meet your partic-
ular requirement.

Receiver number one provides greater amateur band performance and
features than any amateur receiver ever built. _ Receiver number two has
the widest freq uency range (from 5 Kc to 30 Me) of any general coverage
communications receiver ever built for lab or commercial applicat ion.
_ Receiver number three is completely solid-state for high reliability, ver
satility and portability. It operates from 12/24 V.D.C. or 115/230 V.A.C.
This receiver draws less current than a couple of dial lamps (when its dial
lamps are switched oIT), and provides instant-on operation. - Receiver num
ber four incorpora tes specific features for high selectivity and has a six-pole
filter to provide built-in steep-skirted 500 cps, 2.5 Kc, 5.0 Kc, and 8 Kc
bandwidths with passband tuning for CW and SSE. Also AGC threshold
control to knock out background QRM. Also a 50 db notch filter. _ Receiver
number five has a phase-locked frequency synthesizer to replace conventional
high frequency oscillator crystals for superior stability and over-all calibra
t ion. - Receiver number six oITers frequency meter performance with 1 Kc
dial calibration and accuracy over it s entire tun ing range, 24 feet of band
spread per megacycle, and 10 Kc per turn tuning rate.

Each of these receivers is called the HR O-500. National's new HRO
500, at $1295, is the fi nest to tal receiver you can buy ... at any price. Inter
ested in trying out National's new sixpack? See your National dealer for
an opener.

NATIONAL RADIO COMPANY, INC.~37 WASHINGTON STREET, MELROSE. MASS. 02176
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