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CUSHCRAFT

FIRST!
SQUALO i, (] full holf wove, horizontally polarized .
omni -directional onlenno . Outstanding 0 11 around per 
formance is achieved through o 360 " pottern with no
deep nulls . The square shope allows full electrica l
length in compaci dimensions Direct 52 o h m Reddi
Motch feed provides ease of tuning end brood bond
(overege .

The 6 meter Squolos e re completely universal for
mounting anywhere. They Oft' packoged with rubber
suction cups for cor top mounting and c horizontol
cen ler supp ort for most or tower mounting _ The 10 
15-20 and 40 meter Squolos ore designed for mait
o r to w er mo u n ting . Squalo is ideal for net control,
moni to ri ng. or general coverage.

MAKE YOURS A

• • •

REAL SIGNAL
use a CUSH CRAFT ANTENNA!

Design a complete multi band o n 
tenn a system to meet your own
requirements . Squatos ca n be
mounted o n e above the other or
above elllisting beams on a sin
gle most . The Sqccle tree is a
hori zon tally polarized, omnidi
rectional system in any co rn .
bination of the 6 through 40
me ter amateur bonds . Th e
Squalo t re e tokes a min imum
amount of space. and does
not re q u ire extrc radials.
g round wires. or rotators
com mo n to most multi
band syst e ms .

MO DEL NUMBER DESCRIPTION NET PR ICE
450·2 2 Meter to" square $ 8.45
ASO·& 6 Meter 30" square 12.50
ASO·10 I. Meter 50" square 19.50
eSQ.·11 11 Meter 50" square 19.50
ASO·IS is Meter 65" square 23 .50
ASQ.·20 2. Meter 100" squire 29.50
.5Q-40 4. Meter 192" square 6&.50

A SIGNAL THAT
WHEN YOU BUY

THE ANTENNAS

IN

YOU Will HAVE
REAllY RADIATES
CUSH CRAFT . . .

WITH A " PA TTERN OF FIRSTS"
AMATEUR COMMUNICATIONS.

... you w ill do it better , more
eff ic ient ly, and at a lower cost with

a CUSH CRAFT ANTENNA.

Whether you are .•.

• TRACKING SATELLITES

• MOON BOUNCING

• DX-ING

• RAG CHEWING

• WINNING CONTESTS
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de W2NSD!1
never say die

OK fellows, I've got you right where I
want you. While I've been pot sh ott in g away
at the ARHL from lip here in the wilds of
New Hampshire from my lofty perch on 73
Mountain, my cohorts have been busy making
arrangements for me to step in and take over
the League and run amateur radio as mv own-personal em p ire.

'\( y ma n on the ARHL Executive Committee
has th rown dust in the other eyes . . . a
simple matter, really . . . and that detested
Article 12 of the ARRL Articles of Association
has been thrown out the window. I thought we
might have a battle getting it dumped, but
there was nothing to it. I sa t up here telling
them how awful it would be to have Dnnnals
Oil the Board of Directors and they went ahead
and moved heaven and earth and got him on .

Article 12? Oh, that was that old hangover
from the earlv davs of ham radio when everv-. . "

one worried that someone would use the
League for com mercial purposes.

Article 12 states : "No person shall be eligible
for the office of Director, Vice-Director or
President who is commercia lly engaged in the
manufac ture, sale or rental of radio apparatus
capable of being used in radio communication
or commercially engaged in the publication of
rad io literature intend ed in whole or in pa rt
for consum p tion by rad io amateurs,"

So I had to wait until thev threw that one
out before I could announce for Director,
and scheme my way. with some insid e help,
onto the E xecutive Comm ittee. H e, he.

Article ] 2 stood in the way of Dannals being
accep ted, so Article 12 got the axe in stead of
Dannals. Now. as seems absoluteIv certa in if- ,
the Board of Directors sea ts Dannal s as the
Hudson D ivision Director at the May Board
meetin g, the rule will have been complete ly
bypassed. Daunals, you see, works for Sperry
Gyroscope at Lake Success, New York. Accord
ing to the Electronic Engineer's Master, Sperry
makes the foBowing radio appara tus capable of
being used in radio communication: Aircraft

2

communica tions systems, airport traffic centre
systems, microwave communications systems
telemetering systems, microwave transmitten
radar transmitters, telemetry transmitters, VLF
UH F and VHF transmitters, beacon, com
mnnd, direction finding. interrogation loran
microwave and UH F/ VHF receivers. Obvious
ly Dannals is intimately engaged in the spe
cific activity that is prohibited by Article 12
OK, so the Directors have a choice of throwim
out either Dannals or Article 12. How abou
that Vice-Director, Stan Zak K2SJO? Well
Stan works for Madam BeB, that ubiquitou
gal who is even more involved in manufactur
ing, sale and rental of radio communication:
equipment than Sperry. \Vith over 7% of th(
Hudson Division members of the League drop
ping out last year, perhaps they don't need an)
representation anyway.

K6BX Really Does It
For some months now I have been devotiu j

quite a few spare moments to a comp ilatior
of facts which are under the working title 0

the "ARRL Black Paper ." This accumulatior
of data, letters, bulletins, sta tements, etc ., al
document in considerable detail events whicl
the League headquarters is trying despera te ly
to keep secret. Few ama teurs reali ze the ex
tent that the ARRL is ruled by commercia"
interests, for instance .

So along comes a twenty-two page expose 01
ARHL management from Clif Evans K6RX
that makes my effor t look puny. Clif, in his
usually pungent style, quotes at length from
confidential letters written by directors to
other directors and assistant directors, expos
ing plots and events that would be considered
comple tely unbelievable if they were oot
thoroughly documented. This is an incredible
tale of corruption and callous disregard for the
ARRL membership that will shake the League
to its core .

Frankly, 1 would like to print some of the
material here so you could see the fantasti c
extent that things have gone, but Clif has the

Cont inued on p. 86.
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scar III Special Robe rt N. Tellefsen, W 7 SMCj 6
2778 Tyre lla
Mounta in View, California 94041

Europe on Two?

Oscar III will make a number of firsts pos
ble . Will a trans-Atlantic QSO in the 2-meter
and be one of them? There is a chance that
lis will be possible wi th the help of this arna
sur Telstar.

\Vhen Oscar's I and II were in orbit, their
Ititudes were about 250 and 270 miles, re
pectively, and they were heard by tracking
rations at distances of m ore than 1000 miles.
f they had been repeating satellites , contacts
zould have been possible between stations
tore than 2000 miles apart ; how much more
; difficult to estimate . Analysis of observation
eports on Oscar's I and II shows that Oscar I
"as heard by sta tions Oil the east and west
oasts at the same instan t, giving a range of
bout 2200 miles.

How does this make trans-Atlantic 2-meter
ontact s possible? The range prediction for
Jscar II I, more than 2000 m iles, is based on
he Oscar's I and II observat ion reports, and
III the assumption that the alt itude of the
Jscar III orbit will he similar to the altitudes
If the Oscar's I and II orbits. These represent
lear minimum altitudes, since a satellite placed
n a lower orbit would not remain there long.
.Iscar II , with an apogee of 249 miles, re
mtered the earth's atmosphere before com
aletiug 300 orbits .

Obviously more alt itude will be necessarv• •

'o enable contacts between the U. S. and Eu
-opc, but not much more, since the distance
'rom New England to Great Britain is be
:ween 2500 and 3000 miles. A 300-m ile high
orbit wonld do it. If the Oscar III orbit is
righer than those of its predecessors, or if the
Oscar III orbit is simila r in altitude to the
Oscar's I and II orbits but more ellip tical,
'runs-Atlan tic contacts should be possible.

The contacts would be at extreme range
and so would be short, probably similar to

,,"PRIL 1965

meteor scatter contacts, lasting perhaps a min
ute or so at a guess . Prearranged schedules
would be a necessity for contacts, but a nyone
monitoring the satellite output frequencies
might be a ble to hear a European or two,
most likely ill England, Scotland, or Ireland .

A kilowatt would be helpful , as would a
good antenna mounted high with a good view
of the Atlantic horizon . The a ntenna need only
rotate ill azimuth, as the satellite will be trav
elling along the horizon.

The Osca r III frequencies are as follows:
inpnt pass band 144.075 to 144.12.5 rnc, out
put pass band 145.875 to 145.925 me, tele
metry transmitter output 145.85 me, and the
coherent beacon output 145.95 me. Frequency
inversion takes place within th e satellite, so a
signa l a t the low end of the input pass band
will come out at the high end of the output
pass band. A signal entering the satelli te at
144.080 me would come out at 145.920 me,
and so on. Also, due to the frequency inver
sion, signals passing through the sa tellite will
have their sidebands reversed , Upper-sideband
SSB will come out as lower sideband, 31HI

RTTY signals would have their mark and
space frequencies reversed when using fre
quency-shift keying.

To determine when Oscar II I will be in
common view of an English and a U. S. sta
tion, see the article on an orb it predictor in
the March issue of 73 . As a line between the
two sta tions becomes more perpendicular to
the path of the sa tellite track across the sur
face of the earth, the possible length of con
tact will increase .

No-one call promise that trans-Atlantic con
tacts will take place, but the possibility is
there. ' Vill you be the fi rst to work Europe on
2 meters?

W7SMc/6

3



ROHN has these 6 IMPORTANT POINTS:

K7ASK

TWO CATEGOR IES TO CHOOSE FROM

Peb. 5, 196 5
Dechencholing, B h urar

I suppose m any of th e D X gang h as been wonderini
abou t why I d id n ot show up in A C land b efore n ow
W ell that' s a st ory all b y it self. Y ou a sk an yon e whr
ever t ried t o get t ha t all importan t " Innerline P er mit. '
A bout a ll I can say is this wa s the toughest o ne t hat I
have ever tackled. P egg y and I .....ere a t the point of Iea v
ing Calcutta a ny nu mber of times b ecau se it .....as really
touch a nd g o all t he way, even though t hi n gs I th oug ht
had been p retty well fixed a long time hef ore we left the
U .S.A. I n fact I though t t hey were all OK even before
t depa rted from here early la st Spring. \ Vell many thing!
have b een happen in g in th is sect ion of t he world, and
many of these th in g s have a strong t end en cy t o n ot en 
coura ge permits t o b e issued to v isitors , even thou gh I
had been here before and h ad mad e good friends ..... ith
ma ny o f the high officia ls. It 's a very lon g story , m u ch
too long to t ell in a fe w .....ords. E ventually I hope to get
a roun d to the wh ole work s.

W ell we ar r ived at P hu n t sch oli ng, B h u tan on t he 2 1st .
of J a n . with no eq u ip men t. ~t y equipmen t was due tc
arr ive from N. Y. 0 11 about the 27th. To th is day it is
st ill not here. \Ve departed from P hu nt scholin g , B hu ta n
for here on F eb. 1st. \Ve a rrived here on the 2nd. B oy,
ma y wife P egg y almo st had a fit on t h at moun tain road .
If you can pict ure a n a rrow unpaved mountain road
t ha t 's only 127 miles, that t akes 2 d ay s t o cover you may
have some idea of .....h at she wen t through even though
she had tak en 2 t ranq u ilizer s, a spir in s, and a Ie..... o ther
nerve con troll in g medicines. \ Vh en you leave P h un t scholing
you g o abou t one city block a nd " Sla m Bang" you a re in
the mountain s. T he road star ts b y g oing u phill, wit h ha ir
p in cu r ves abou t every 100 feet , and it just k eeps on
g oing up a nd up a nd up, with t he sheer drop o ils getting
deeper all the t ime. Every t ime I have made this t rip it
seems to give m e another t hrill and I h ave n ow made it
7 times. I am on th e a ir with A C 5PN' s transceiver wh ich
will tun e just 2 k e from my opera t in g frequency. I a m
ex pec t in g my g ood equipment a n yt ime n ow.

T ell the fellow s to call me ver y close to m y frequency ,
ca ll d own the band but not over 3 kc at the most. I w ill
indicate when to call me Iurther than this. \ ViII b e on 7
me a nd 3.5 me in a Ie..... days with a good a n tenn a. B oy
th e band sure is st inko. B u t it's s t ill W 3CR A S8 .....h en
the other fello .....s a re at t he b est S 4 or 5. It has b een
L ong P a th from 114 5 to 1330 G:\I T . N o \V6's or 7' s yet
a t all . I am r eally g oing to work on my antenna and try
to get a bet ter signal. I a m surrounded b y mounta ins,
being in th e m iddle of t he T h imphu Valley. L ong path
look s good so far. T r ying 0 100 to 0300 G :\JT- also but
no soap yet . Two V ES's only.

Letter from Gus

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

standard

Heavy Duty S.lf Supporting
a nd Guyed in He ighti of
37 - S4 feet ISS)
71 - 88 f••t (g uyed)

ROHN
sets the

i
E'

Standard Duty Guyed in
Heighh of 3 7 - 54 - 88 . lOS
and 122 feet

Eo,. of Operation - roller guides between sec tions assure
easy. safe, frict ion-free raising and lowering. St, e nuth
welded tubula r steel sections overlap 3 feet at maxi
mum heigh t for extra sturdiness and stre ngth. Unique
R OH N raising procedure roi, e, all . edions toge th er- u ni·
formly wit h an equal section overlap a t all heights!
Venatility - designed t o su pport t he lar ges t ante nn ae
with complete safety and assurance at any height d.,i~!
Simple Installation- insta ll it yourselfc-use ei ther flat
base or special tilting base (illustrated above) depend
in g on you r needs, Rated and Te$ted - en t ire li ne engi
neered so you ca n get exactly the right size a nd properly
ra ted tower for your a ntenna . T he HOHN line of towers
is complete. Zinc Golvoniud- hot dipped galvani zin g a
s tandard-not an extra-cwith all HOHN t owers! P rices
s tart at less than $100.

" World's Largest EXCL US IVE Manufacturer
of Tou-ers; designers, engineers, and ind allers

of complete communication tou'er systems."

Gus' Trave ls a nd T ribula t ions

This is the fi rst installment on Gus' cur
rent activities. We hope. mail service per
mitting, to have a letter every month from
Gus tellin g what he is hearing and what is
going on in the DX world . In addition to
this letter we will start next month with
a regular series of articles on Gus' adven
hires. 73, the new DX magazine.

-
001:;;

••

p, O. 101< 2000

SE ND FOR ROHN TOWER HA N D BOO~ :
-$1.25 Volue :
- ONLY $100 postpaid ( special to readers :

of th is magaeine}, Nearest ~
sou rce o r supply sent o n req uest . R e p re - :
sen tatlves worl d -..... ide to serve you . \\ ri t e :
today to: =.....~__..a

ROHN Manufacturing Co.
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NTERNATIONAL FREQUENCY METERS

,

•
•

FO-2410 AI.

• • •

less escn
$375.00

C-128 FREQUENCY METER For Citizens Band Servicing
This ext remely portable secondary f requency standard is a sell contained unit
f or servic ing radio t ransmitters and receivers used i n the 27 mc Citi zens Band.
The meter is capable of holding 24 crystals and comes with 23 crystals installed.
The 23 crystals cover Channell through 23. The freq uency stabili ty 01 the C-128
is ~ .0025% 32' to l25'F, .0015% SO' to l OO·F. Other features include a transis
torized frequency counter circuit, AM percentage modulation checker and power
ou tput meter. . . '

C·128 complete wi th PK (pick -off) box, dummy load and con necting cable, cry stals
and batter ies. Shipping weight: 9 Ibs. Cat . No. 620-101 , •• •••• $300.00

C-12M FREQUENCY METER For Marine Band Servicing
The International C·12M is a port able secondary standard for serv icing radio
transmitters and receivers used in the 2 mc to 15 mc range. The meter has sockets
for 24 crystals. The frequency stability is --: .0025% 32' to l 25cF, = .0015% 50' to
100'F. The C-12M has a built-in transistorized f requency counter circui t, AM
percentage modulation checker and modu la tion ca rrier and relative percentage
field strength. ,
C-12M complete wi th PK (pick-off) box and connecting ca ble , batteries, but less
crystal s. Shi ppi ng weight: 9 Ibs. Cat. No. 620-104 .•.•• • __ . $235.00
Crystals f or C-12M (speci fy frequency) $5.00 ea.

Equip your lab or service bench with the linest

Discover new operating convenience.

FM-5000 FREQUENCY METER 25 MC to 470 MC
The FM·5000 is a beat f requency measuring device incorporating a transistor
counter circuit, low RF ou tput for receiver checking, t ransmitter keying ci rcui t,
audio oscillator, self contained batteries, plug-in oscillators with heating ci rcui ts
covering freq uencies from 100 kc to 60 me. Stability: ;t; .00025% -f 85° to +9S' F,
± .0005% + 50° t o +lOO'F, :!: .001% + 32' to +120' F, A separate osci llator (FO·2410)
housing 24 crystals and a heater circui t is available. Dimensions: FM-SOOO,
10"" x S" Jt 7lf.!".

C-12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR

FM ·5000 with batteries, accessories and co mplete instruction manua l,
ra ters, and crystals . Shi ppi ng weight : 18 Ibs. Cat . No. 620-103 . . .•
Plug-in oscillators wi th crystal $16.00 to $50.00

The International C·12 alignment oscillator provides a standard for al ignment of
IF and RF circuits 200 kc to 60 mc. It makes the 12 most used f requencies
instantly available. t hrough 12 crystal positions 200 kc to 15,000 kc. Specia l
osc illators are avai lable for use at t he higher frequencies to 60 mc. Maximum
ou tput .6 volt. Power requirements: 115 vee.

C-12 complet e. but less cryst als . Shi pping weight : 9 Ibs. Cat. No. 620-1 00 . . $69.50

KEE PING YOU O N FREQUENC Y IS OUR SUS/NE SS ...

18 NORTH LEE OKLAHOMA CITY, OKLAHOMA

APD II 196 '\ 5,
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1 KW PEP
Whit De;ly W 9EWL/O
44 1 I Forest Park Blvd
St. Lou is 8, Missouri

-

In an amazingly short number of years, the
emphasis on amateur radio gear has changed
from "the bigger the better" to "let's have it
nea t and compact as possible ," This amplifier
was designed primarily to be used with one
of the many fi ne tranceive rs on ti le market to
day. For this use, we felt that certa in require
ments were definitely in order : 1. The ampli
fier should be small and neat in appearance
so as not to disrupt the order of the household .
2. It should be easily driven by and compatible
with the transceiver. 3 . It should run enough
power to make it worthwhile . 4. It should be
baudswitchiug. 5 . It should be inexpensive
and practical to build. 6. Last but not least, it
should be challenging but not impossible to
build. This amplifier is the size of the SR-150;
is driven to full output with about 30 watts ;

runs 500 watts DC input ( that's 1000 watt:
PEP ) ; is fully bundswitching: uses commor
parts; has a total cost under 100 dollars; anc
is certainly not beyond the scope of the average
builder with a little ingenui ty.

The adequate d riving power of most trans
ceivers suggests grounded grid operation. The
81l A is a proven favorite and it has estab
lished a reputation as a lot of tube for the
money. The B&\V tapped coil was chosen be
cause it is compact, relativel y inexpensive, pro
vides an acceptable Q on all bands, and is a
very easy way around the problem of band
switching. One could lise a roller inductor
coil , but this necessitates the need for a coun
ter d ial. However, the nice thin g about usi ng
the roller inductor is that L-C ratios can be
juggled to have optimum operating efficiency
on each band .

The loading condenser is a five ga ng, 425 pf
per section variable condenser that was ob
tained at the local surplus house. This con
denser has been advertised by many of the
surplus houses across the nation and should
not be difficult to obtain. Three gang broad
cast variables are readily ava ilable from any
supply house and could be used, but some
loading flexibility would be sacri ficed. The
fi ve gang variable is set up in such a way as
to provide using two sections alone or a total
of five sections after switching in the other
three sections when more output capacitance
is required. This gives a tunable capacitance
range of 850 or 2125 pfd and eliminates th e
need for messy switchable capacitors. A B&\V
FC-15 filament choke is used to isolate the
filament transformer so that the drivin g power
is applied directly to the filaments (cathode)

1-
Top view of Small Fry.
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T2 • TELEVISION POWER TR ANSFORMER

Sma ll F",.

hrough a .01 mf disc ceramic. The metering
s in the negative side of the plate supply and
.crves as a check on the operating conditions
,f the amp lifier.

It seems that the rage today is to pull a KW
mt of an old TV power transfonner and a
mndful of petite, inexpensive silicon diodes.
~ K\V is questionable ; but at 500 watts D C
input, the transformer that was used barely
L!;ets warm. This transformer is from an old
Philco twin-chassis TV set and is rated a t
something like 540 volts a t 360 rna and has
th ree Hlarnent windings of considerable am
perage, which were not used in order to lessen
core saturation when h igh amperage is drawn
from the transformer. Most any old TV power
transformer could p robably be used, and old
TV sets are available for almos t a dime a dozen .
One word of caution : Color coding of the
transformer leads are different on the trans
formers in different sets, so take note when
removing the transformer or check out the
windings with an ohmmeter beforc automati
ca lly wiring it up using sta ndard color codes.

The diodes used in this instance ( beca use
they happened to be on sale) were 400 PIV
at 500 rna. Six diodes were used in each leg
of the voltage doubler. The diodes were rated
by the manufacturer at 140 volts nns. 6 X 140

equals 840 volts which gives more than enough
safety factor for the diodes. 470k-if walt re
sisto rs and .01 pJ 1000 wv disc ceramics are
connected across each diode in order to corn
pensate for variations in the characteristics of
the different diodes. The 50 ohm-20 walt
resistor ill se ries with each leg provides pro
tection for the diodes from abnormal surge
currents such as those encountered when first
turning on the high voltage with the filter
capacitors in an uncharged state. Four 100 pJ
450 wv electrolytics are used, and this gives a
quite respectable value of 25 pJ ou the output
of the power supply. 25k-20 watt resistors
across each electrolytic work as both eq ualizing
resistors and as a bleeder. No, we didn't forget
the filte r choke. It is certainly not needed,
particularly with a voltage doubler. The volt
age delivered is 540 X 2.82 ( peak AC voltage
factor for a voltage doubler ) which is 1523
volts theoretically. Actually, there is about
1550 volts delivered from this particular trans
fanner; and this drops to about 1400 volts un
der a 350 ma load. A fused plug is incorporat
ed with 8 amp fuses in each leg of the AC line .

Construct ion
It must be confessed that the cabinet was

the starting point for construction. It is always
more fun (and also more work) to start with a

.--.. ........ 7
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Const ruction of sh ie ld box. Top view of a cabinet .

certa in size box and then try to cram every
thin g into it. The cabinet used in this instance
was the same as that used to house the Hnlli
crafte rs SR-150. It should be no problem to
have a good sheet metal man construct a
cabinet from light weight steel or to build a
cabinet using Reynolds' %" angle stock and
do-it-yourself perforated aluminum. Styling is
up to you.

The front panel and the chassis plate were
cut from 3/ 16" aluminum plate stock. Stand,
ard W' aluminum panel available in any supply
house sho uld he fine though. The front panel
and the bottom plate are mated with a piece
o f ~" aluminum an gle. It was su rp rising, but
more than adeq ua te strength was present in
this instance without the lise of side braces.

The initial problem of shield ing the grid and
filament circuit was solved by the sheet metal
man down the street ( at a cost of $2.50 ) . The
L shaped box was constructed of light sheet
aluminum as shown in the drawing. This box
is mounted to the bottom plate with }f'·6/32
screws tapped into the bottom plate.

At this point , may it be noted that instead of
using nuts on the mounting screws, the holes
in the bottom plate were tapped with a 6-30

or 8-32 tap so that protruding nuts on the
bottom would not prevent the assembly from
easily slid ing into the cabinet .

This L shaped box p rovides just enough
room for the filament choke, the fil ament trans
former and the tube sockets. The leads from
the filament transformer (AC primary, pilot
light, and center-tap) are passed through
rubber grommets on the side facing the power
transform er. The coax connector for the input
to the amplifier is mounted on the back side
of the box. The grids of the 811A's are di
rectly grounded by bending the pin down and

soldering to the frame of the tube socket . Thr
box is flanged as noted, and an aluminum plate
is fastened to this flange by small ~" meta
screws to complete the top.

The power transformer is mounted directly
in front of this L-box using two lengths 01
8,32 threaded stock through the core to the
bottom plate. By using the L shaped custom
aluminum box, we have a cutout just large
enough to hold the four electrolytic condensers
and their equalizing resistors that have pre
viously been mounted on a 3~~" X 5~~" X 1/1 6'1
phenolic hoard . The resistors are mounted on
the phenolic board facing the outside in order
that they might have adequate ventilation.
This condenser-resistor assembly is mounted by
using a small piece of aluminum angle to the
bottom plate and is braced at the top by a
small ~~" aluminum strap connected to the
Lvbox. There is just enough room between the
power transformer and the front panel to pro
vide space for the filam ent and plate switches,
the pilot lights, and the plate meter.

The top plate on the L shaped aluminum box
is used for the mountin g of the surge resistors
and the bank of silicon diodes. A piece of
1/16" phenolic board is again used with the
diodes mounted on the top side and the 470K
ohm eq ualizing resistors and the .Ol mfd ca
pacitors mounted on the underside. This as
sembly is mounted on four one inch porcelain
standoff insulators. The 8 l 1A's are mounted
horizontally as shown in the photograph with
the plate choke mounted horizontally and
somewhat below the tubes. The blocking ca
pacitor is mounted on a porcelain insulator
that is fastened to the bottom plate . The tuning
condenser, plate coil, and loading condenser
are mounted side by side as shown in the
photograph . The two condensers are mounted

• '7::1 UAr. .... .,. ...re



NOW • .. 48 HOUR SHIPMENT

D ivision o f

•.. with New
TRANSISTOR
OSCILLATOR

CIRCUITS

send for New FREE
CRYSTAL
CATALOG

AND
4117 W . J effe r s on Blvd.
L OS A N GELES , C A LIF.
Phone 213-731 -2258

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM·MADE
NON-OVEN CRYSTALS

Top performan ce a ss u red with quality can.
trolled throue:hout manufacture. Gold o r s ilve r
plat ing acts as el ec trodes. C rystals are s p r ing
m ou nted snd sealed under vacuum or filled
w ith inert gas. Very high frequency s t a bility .
Mall . c u r r e n t capacity is 10 milliwatts- 5 for
overtone type. Conformity to military s pe ci fi
cations guranteed .
JOOOK C t o l 600KC ( F u n d. Freq . ) _ _..__._._...._

. P rice s on R equest
1601KC t o 2000KC ( F u nd. F r eq . ) _ _$5.00 ee ,
2001 K C t o 2500KC (Fu nd. F r eq. ) __ 4 .0 0 ea,
250 1K C t o 5000KC ( Fun d. Fre q . ) __ 3 .50 ea•
5 0 01 KC t o 7000 KC ( F u nd. F r e q . ) _ 3 .90 ea,
7001 KC to 10 .000KC ( F u nd. F req . ) __ 3 .25 ea,
J o.o01 KC t o 15.000KC (Fu nd. Freq. ) 3.75 ea.
15 MC to 20M C ( F u n d. F req. ) _ ..__.. 5 .0 0 ea.

OVERTONE CRYSTALS
1 5 MC to 30MC T hird Overtone. $3.85 ea,
30MC t o 40MC Third Over tone 4 .10 ea.
40MC t o 65 MC T hird or Fif t h Over tone 4.5 0 ea.
65MC t o 10 0MC Fif t h Overtone __ 6 .00 ea.

DRA KE 2·B Receiver Crystals $4.00
(All Channels-Order by Freq .)

OVEN·TYPE CRYSTALS
Fo r Motorola, GE. Gonset, Bend ix, etc.
Add $2.00 per crystal to above prices

SUB ·MINIATURE PRICES slightly higher
• •

CITIZEN BAND Class "D" Crys tals' ~. .$ 2 .9 5
O ver 50,000 en c rys t als i n s toc k for all sets
a n d cha nnels . both HC6(, U a nd mi n ia tu re types.
T o insu re prope r co r re a tio n a nd co r rect f r eq ,
o pe rat ion . o rder by ma nufa cturer m o d el num 
b er and c ha n ne l.

A L L TEXAS CRYSTALS a r e made t o exacting
spec ifications , quali ty checked . and uncondi

.tion a lly gu a rant ee d !

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

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS!t
DEPT. 73-4
10 0 0 Crysta.l D r iv e
F ORT M YERS , FLORDA
Phon e 8 13 WE 6·2 10 9

1 aluminum spacers in order that the shafts
ill all be at the same level. There is just
laugh room directly above the loading con
enser to mount the ceramic switch for switch
19 the ganged sections of the loading con
enser. Copper strap (actually the outside
iield of RG-59U coax pressed flat ) is used to
mn ect the plate tuning components together.
short piece of RG 8U coax is used to connect

ie coax connector on the back aluminum
late to the B&\V coil. This runs close to the
ottom plate and under the tubes and RF
lake.
A small phonograph motor with a three

.ch fan blade is mo unted on the cab inet and
lows d irectly on the tops of the 811A's to pro
ide ventilation and cooling. A series of ~"

Dies are drilled into the bottom plate directly
nder the tubes to provide for additional air
ow. Heat dissipating type connectors are al
l used to help keep the tubes cool.
Check for parasitic oscillations on twenty

nd fifteen meters. We finall y wound up with
ve turns of #16 enamel wire around two 100
hm 2 wa tt resistors in parallel for parasitic
aokes in the 811A plate leads. One may have
) experiment with the number of turns on
re resistors but the least number that one
m get by with is best. This amplifier is cer
unly wild without the chokes in the plate
stds though .

The static plate current for the 811A's un
er these conditions is approximately 60 rna.
'he amplifier should be loaded as heavily as
ossible into the ante nna and then talked up
) 300 to 350 rna p late current wise wh ich is
te op timum fuJI load opera ting cond ition.
late meter readings are sometimes confusing
ut are no t much good for tuning purposes. It
: suggested than an SWR bridge or output
ieter be used for tuning and everything tuned
)r maximum output.

In using the amplifier with a transceiver, a
-ansfer svvitch is needed. We used an old
)PDT relay with ceramic insulation and about
o amp contacts. This is mounted in a small
tud mini-box and the coaxial leads brought
ut directly to coax connectors that connect to
he transceiver, the amplifier, and the antenna
r SWR bridge. We have encountered no
.iffieulty with this lashup and it works fine.
Ve would have liked to mount the relay in the
nal but there just was not room. The ampli
.er has been in use for a coup le of months,
s very adequately driven by the Sfi-33 and has
;iven a good account for itself on all bands. \ Ve
lave even given up on perhaps seeing the
ittle silicon diodes go up in a whiff of smoke!

. .. W9EWL/0
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Bi ll Hoisington K1eLI
Peterborough, N. H.

6 Meter Heterodyne VFO

Transmitter

Compactron tubes have many advantages
for ham use. They were developed for com
mercial applica tions where their main advan
tage is economy : They are squat tubes with
12 pins, set in an all-glass envelope. Because
of the large number of pins, most Compactrons
c-ontain more than one un it. For instance, the
6J I I has two completely separate and shield
ed high gain if pentodcs, each with a Gm of
14,000. That is high , Compare it with 4300
for the 6BA6! The 6DlO has ll< 12AT7's in it.
That's three good triodes of 2J1 watts dissipa
tion each . The 6~ 1 1l has two of these
(J2AT7 ) triodes and a 14k Gm type 6EW6 as
well. III add ition, the Compactrons have a
large p ill circle diam eter for more insulation
and higher plate voltage. T ube leads are also
short and direct for good high frequency
performance. You call see the many possibili
ties for amateur use .

I built a two tu be VFO heterod yne trans
mit ter using one Compactron. The fi nal tube
is a n old 815, but could easily be one of the
Compnctron power tubes. The most interest ing
part of the circui t is the heterodyne, or con
version, VFO, where a stable 3 to -4 .\Ic vari
able oscillator is added to a 47 Xl c crystal
oscillato r in a mixer. This avoids multiplying
the VFO output, so the mixer output on 50
.\Ic will be very stable as the crystal oscillator
can easily be made drift-free.

I started the transmitter with a BAr il ,
which has a triode and a 6CX8 in it. This
tube is very useful for the heterodyne cir
cuit. As soon as I put the 12 pin socket in oll e
hole, wired up one fil ament lead and soldered
three cathode tabs to the tube ring, I began
to appreciate the eco nomy of labor involved
with Compactrons. I cheeked the various sec
tions of the 6AF l l , which has two good tri
odes and a super-deeper video type pentode
with five watt dissipat ion (almost a 5763 ) .
These tube people may be nervous about tran
sistors, hut they're not surrendering peacefully.

10

Those triodes are good ! The 47 .\Ic crysta
oscillator starts off with only 8 volts plate volt
age. And the pentode section puts out OO(

wa tt of stable six meter energy even thougl
it is act ing as a mixer. All this is one sma I
hottle for $2.

"ow to the details. I used the highest gail
triode for the 47 Me oscillator, since it need:
the gain. \ Vhen I build an oscillator, I alway:
set up a good tuned plate circuit and pick ul
the least amount of out-of-phase energy possfbh
to the grid , It has always worked well for me
Fig. 1 shows the circuit. Simple, isn't it? L2 i!
inserted in Ll. The coupli ng may be variec
for tests but it is not critical. It is impor
tant to keep the plate voltage below 100 volts
You can lise a voltage regulator if you like, but
I didn 't find one necessarv.

•

The Variable Oscillator
Here again, a good plate circu it is set up

After all , it's the plate that genera tes the pow
er. An airwound coil is used, tuned to 3 to 4
megacycles. There are some who maintain thai
the plate shonld he grounded to avoid "heal
expansion trouble ." They perhaps forget tc
mention that the plate-grid capaci ty is stir
p resent and would cause frequency shift it
the plate did expand with heat. This one II
stable, as is.

An air capacitor is used as a parallel pad
to set the freq uency on the dial. Here also
you are interested in a certain amount of
power. Don't forget, this is a transmitting cir
cuit. C4 is a Ilammarlund MAPC-IOO with a
screwdriver sha ft. C3 is a Ham marlund MAPC
l OOn with ~~ inch shaft. They are air capaci
tors so they "ill not vary with temperature. C5
spreads the frequency out on the d ial. The
variable frequency control portion ma y be
made a lot more fancy if you like, with slow
motion di al, switching for every half mega
cycle, etc. I just bron ght the sh aft out wi th
an insulating extender and p ut a long pointer
knob on it.
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Fig . 1. 6 Meter Heterodyn e Transm itte r.

L ' . 7 turns airwound, 16 turns per inch
5/ S in. d iameter. B & W 3003, Air Dux
41 6T.

L2. 6 tu rns of plas t ic cove red No. 22, Y4
in . 0 .0., 3/ 8 in. long . Inside L1.

L3 . 2 in. of V2 in . dlu . 32 tu rns per In .
S & W 3004. Air Dux 43 2T.

L4. 15 turns of No . 28 dcc wound on cold
end of LS.

L5. 13 turns airwound 8 tpi.
L6 . 2 turn a djusta ble lin k over cold end of

L5.
L7 . On e turn link near cente r of L2 .

L8 . 4 turns No. 14 ena mel, I Y4 in. 0 .0. I
in . lon g.

L9 . 6 turns No. 14 , 3/4 in. 0 .0., I Yz in.
long .

L1O. 2 tu rns near cente r of L3 .
C I . Homma rlund MAC-20 .
C2 . 1- 5 pf mica trimmer.
C3 . Hommarlund MAPC- 10 0B . " Tune."
C4 . Hammarlund MAPC- 100 . "Set. "
C5 . 10 0 pf silve r mica .
C6. Ha mma rlund MAPC -2 5S.
C7 . Homma rl und BFC- 12.
C8 . Hammarlund BFC - 12 .

The crys tal osci llator is fed into the grid of
l C pentode mixer through C2, a 1 to ,5 p l
rica compression capacitor. For ad justment of
:2 first open it up and get the crystal oscil
i tor running properly, with a grad ual increase
1 grid current (open the grou nd end of the
rid resistor and put in a milliammeter ) Oil

ne side of resonance, and an abrupt d rop 011

re other. The presence of the regenera tive
oil ( L2) makes the operation much less crit i
al, as vou ca n check. As vou increase the

• •

eed back of L2 you wil l see a greater region
f power out and less abrupt drop. C l
hould tunc to resonance near the middle of
:s ra nge. With the oscilla tor runnin g proper
r, increase C2, putting more power into the
tixer grid . Too much C2 will knock out the
rysta l oscillator and ca use self-oscillation of
he pentode. It is very stable over the useful
ange though .

The variable oscillator is coupled into the
nixer screen with a 50 pf capaci tor. This sec
ion worked perfectly right away and has not
[rifted since. It is very uncrit ical and very
table .

The mixer plate is simply another good 50
11<: coil, tuned with a Hammarlund MAPC
2513 air capacitor. With both oscillators run
ning, 47 ~ Ic and 3 Me, peaks of energy will
be found a t ·H, 47, and 50 megacycles, the
sum and the difference of the two oscillators,
and their fundamentals. The 3 Me fundamen
tal natura ll y docs not show up in a 50 11c
plate circui t. I obtained about one watt out
of the plate on 50 Me. Do not ever lise this on
the ai r with out at least two more tuned cir
cults, as the 47 11c energy is only some 10 db
down. Link coup ling over to the final grid
circuit of an rf amplifier, such as an 81 5,
plus a good plate circuit on the 815, will re
sult in the 47 and 44 ~Ic energy being way
\Va\' down .

•

The RF Stage
Almost any good tube that wiII put out 25

watts or more and opera te on I watt input
on 50 11c will do. I used my oid favorite, the
815. It neutra lizes easily and can be bought
for as low as $1.75 surplus. Fig. 1 shows the
circuit. It is q uite standard ; tunes up easily;
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Concl us ion

Some interesting comments were heard. Th
appearance of a new home-brew rig on th
air seems to be a rarity these days. And a
for a single tube double-oscillator-converte
VFO ; well, very few that I talked to had au'
idea of what it was, even after I explained ii
Apparently tod ay the home-brewer type (0
rigs, that is ) is really scarce. The old divisioi
of customers into two distinct classes is be
coming sharper. Class 1. Young lads, time 01

their hands to build, not enough money tl
buy ready-made gear. Class 2. The workiru
type, busy making money, no time to build
This change over seems to be accompanied b~

the acquisition of an XYL and numerous junio
oscillators I noticed this consistently whet
building beams, ( UHF Resonator Co., Rye
N. Y., 1946 to 1950 ) . Class I types wou ld asl
for dimensions. Class 2 types would sene
checks for beams. Today with the heavy pres
sure on a young lad to get his educat ion thi:
deal is accentua ted . He doesn't have mud
money while learning , and he has less t ime
now as well. So maybe some new ideas or
low-cost, easy-to-build, circuits, rigs, anc
beams going from 50 to 1296 megacycles mal
help. I'm trying anyway. And it's fun too!

.. . K1CLl

On T h e Air T est s
This was interesting. I started about 3 pm

on a weekday and everything was fin e while
ta lking to the student types (it was summer )
and retired lads. "No drift," "FB,' etc. About
5 p.m some working type operators began to
show up on the band, with more money and
thus more selective receivers. Some of these
had sharp receivers and reported a slight but
steady drift. So, off the air again and back to
the bench. I checked the variable 3 Xlc section.
No drift.

I checked the crystal. Drift ! Why the crystal
oscillator? Well, as I have said many times,
these VHF crystals will not stand over 100
volts on the plate of the triode. I put my volt
meter on the ll-plus and sure enough, I 50
volts . ~l y own fault. Increasing the dropping
resis tor and lowering the volts on the plate
to 100 took out the drift nicelv and no more
drift has been reported since. .

For frequency spotti ng, the 6AFll power
supply is switched on without the final. It

The Modulotor
Fig. 2 shows the modulator circuit. It works,

and works good enough so that the modulation
reports were "better than average," "clear as a
bell," and "no trash or hash of any kind."

After getting the 6C4 driver stage running,
I put another 6C4 in front and plugged in
my low-cost Astatic mike. Immediatel y, rf
feedback. This time I was able to cure it with
an rf choke and two 130 pf capacitors between
the mike jack and the grid. No feedback at any
time since. The two 6C4's just about do the
job, but only just. I'm going to put in a
6AT6, which has a much greater amplifica
tion factor.

Fig . 2. Modu lator.

and the neutra lizing holds "once and for all." puts a large signal into the receiver, but witl
It is essentially the same as the "Six Meter a beam antenna on the receiver you can hea
Linear" described in 73, with a change in the the desired carrier through it.
grid bias and modulator connections. The next job was to get the entire "station

assembled on three shelves with a h andle fo
portability. The top shelf has the conversio,
VFO, final and the transmit-receive switch
The middle shelf holds the modulator, an,
down below are the two power supplies . I too'
it lip to 73 Mountain near Peterborough, N. H
for a 6 haul' work-out. No drift reported at arr
time from a number of sharp receivers, an;
all modulation reports good to excellent.



m s a out the
new 6 meter base station

antenna
• • •

"I do a lot of 6 meter work since I act as net control [or
the Michigan, Ohio, Pennsylvania SSB N et and in addi
tion, stations from other midwestern and eas tern states
check in. My 10 element commercial beam with a 24'
boom has met with several accidents due to high winds."

"Recently, I purchased and installed your new Coveya-6
beam antenna. To make a com parison with my previons
10 element beam I went on th e air without revealing the
change. You'll be glad to know that the results surpassed
the performance of 10 element beam and besides, I ob
tained these additional advantages:

1. Better front to back ratio for receiving - at least
25 DB.

2. An improved forward pattern.
3. Much wider coverage of forward pattern on trans

mit, thus eliminating moving the antenna often.
4. V ery low VSTVR - 1.1 to 1 across entire band.
5. Com pletely w eath erproofed assembly makinq

weatherproofing spmy unnecessary."

"My greatest satisfaction was the ability of th e Coveya-6
to reach out and get the long distance ground wave sta
tions. A ll com parison checks in the log book were very
favorab le to the Coveya-6."

Elmer D. Sauers, TVA8AUZ, Akron, Ohio

.t-.. ~-------..



Chuck Ma cCluer W8MQ'II
3080 Lakewood
Ann A rbor, Mich igan

A Kostless Keyer
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used, the polarity of C1 • C2 , and E must
be reversed. I Iowever, good condenser:
must be used for C1 and C1, (for instance
the Sprague T E 1300 for C") . As a rougl
guide, pick 10 to .50 wvdc types, not electro.
Iytics. As for the speed control Ro and H, ',
they must work on the same shaft and call
be foun d surplus for less than .50¢; a distinct
improvement would he the use of logarithmic
tapers but this is not necessary.

The relay is the only rub. Whatever relay
is used , it must have a coil resistance ol
6 k to 8.7 k, and a closing current of .6 ma o
The upper limit of 3.5 wpm is d ue to the
slowness of the suggested Advance relay. On
the other hand, this slowness provides a pleas
ing weight to the characters, although a weigh t
control of a 20 k pot across L would be an
improvement.

Ad justments of the ratio control and a
means of constructing a cheap key are de
scribed in the 63 ARRL Handbook, page 2.53.
T he current drawn fro m the battery when
the key is closed is at most 1 rna , depending
on the speed, and .02. rna when the key is
open ( battery li fe is long indeed ) . As for
the choice of dimensions of the box to enclose
the Kostless Keyer, 1 leave that to the builder's
taste and steadiness of hand .

. .. \vSMQW
•

to: key is closed.
t. : a ttains clos ing cu rren t .
te: L closes a nd keys t ransmitter .
h : release cur ren t, tra nsmitte r is off .
t. : relay arm makes contact with open con

tact and the cycle repeats.

•
,

All of liS at one tim e or another have
had a hankering to own a keyer. Some of
us resisted the impulse because the cost out
weighed the need. The circuit shown in Fig.
1 is m y compromise. Although 11 0 claim is
made that this keyer will replace a TO keyer,
it does make self completing dots and dashes
of uniform length at speeds from 9 to 35
wpm. Moreover, as ide from the sensit ive type
relay L, most of the parts can be found in
an average junk box.

The theory of operation is based on the
fact that good condensers charge very fast.
(See Fig. 1. ) As the key is closed connecting
the common and dot terminals, C 1 charges
instantly (almost ) to 9 volts, thus applying
a charge to the base of T 1. causing current
to How through T 1 and closing the relay. But
then as L closes, the 9 volts across C1 is
disconnected, allowing C 1 to discharge slowly
and at a controllable rate across the speed
control n, (See Fig. 2.)

Now for practical deta ils. Many transistors
were tried for T 1 and T 2, all with success.
For instance, 2N168A and other general p ur
pose types worked. However, if PNP's are

,.



The accepted standard-Drake IB·3
the complete Sideband Transceiver with

o 0 0 $79.95

on both sidebands

REMOTE VFO
M odel RV-3
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MATCHING SPEAKER
Model MS-3 0 • 0 $19.95

MOBILE MOUNTING KIT
Model MMK-3 . •. $6.95

POWER SUPPLIES
AC Power Supply Model AC·3 $79.95

DC Power Supp ly Model DC-3 $129.95

Fllll BAND
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FUll FREQUENCY COVERAGE all amateur bands 10 thru 80 mtrs
UPPER and LOWER SIDEBAND on all bands
300 WATTS P.E.P. on SSB
CONTROLLED CARRIER SCREEN MOOULATOR for AM built -In

TWO SPECIAL 9 Me CRYSTAL FilTERS for sideband selection
VOX or PTT
OUTPUT IMPEDANCE ADJUSTABLE with pi -network
SHIFTED CARRIER CW, 260 watts input

LINEAR PERMEABILITY TUNEO VFO
SEPARATE RF and AF GAIN CONTROLS
FULL AGe with Drake dual time consta nt system

2.1 KC PASSBANO
100 KC CRYSTAL CALIBRATOR built -in

SEPARATE RECEIVER S·METER and
TRANSMITIER PLATE AMMETER

ONLY ONE OPOl RElAY USED - RF switching limited to antenna

NOTE: A new t rans ce iver m ode l TR-4 w ill be announced soon. Thi s unit wi ll have all of t he TR·3 features. plus
a transisto rized p .T.a ., an AM d etector, CW s fdeton e. sem i break-i n CW and vox o r push -to-talk AM. The
a mateu r net price on the TR·4 wi ll be $585.00 . All TR·3 a cces so rie s a re usable with the TR-4 . Fo r more info r
m at ion, write to:

R. L. DRAKE COMPANY MIAMISBURG, OHIO , 45342
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, Peter A. Love lock K21CFj6
807 Fourth s-,
Santo Monico, Calif.

The Double Hula

Under the influence of zoning restrictions,
TVI, cliff dwelling and unsympathetic land 
lords, many metropolitan hams have dem
onstrated frenzied ingenuity in contriving new
designs for compact, inconspicuous antennas.
Often enough, alas, paying the price of high
losses, reduced capture area and low radiation
efficiency, resulting in gallop ing frustrati on in
trying to combat their fu ll sized country cous
ins on our crowded bands.

A recent commercial innovation that offers
remarkable possibilities to the huddled ham
masses of suburbia and city is the 'Hula Hoop '.
This new concept of radiator has already
been introduced in several publica tions, and
is known bv the more conserva tive title of
Direction al Discontinuity Hing Hadiator, a
unique vertically polarized an tenna utilizing a
horizontal element mounted at almost zero
height above its operating ground , In prin
ciple the Hula Hoop functions Eke a leaky
waveguide,

In its originally reported form the Hula
Hoop cons ists of a continuously circular ra
diating element, the circumference of which
is equivalent to a quarter wave at the highest
operating frequency. The circular element is
mounted in a plane parallel to the operat
ing ground-plane. A section of the radiator
extends at 90 degrees to the plane of the circle
at the d riven end to form a short vertical leg,
the length of which is shown as 'h' in Fig . 1,

16

and the length of which is equivalent to the
height above ground . The diameter of the
hoop may be expressed as 28 electrical de
grees a t the highest operating frequency,
while the vertical leg 'h' is 2.5 degrees. The
radiator may be resonated downwards in fre
quency by increasing the series capacitance
'C' between the terminal end of the element
and ground. In p ractice the H ula H oop may
be tuned over a 2: 1 frequency range, per
mitting two band operation. However efficien
cy decreases sharply as resonance is lowered.

According to commercial tests the H ula
Hoop is capable of radiating a fi eld strength
only 3 db less than a fu ll size q uarter wave
vertical operating against the same ground
plane. At one hal f the uorm nl frequency. when
resoanted by the appropriate series capaci
tance, field strength drops as much as 15 db
from that by a q uarter wave vertical. Even
this is not so bad when the efficiency of some
'loaded' verticals used successfully for mobile
operation are taken as a comparison.

While physically resembling it's cousin the
half-wave, horizontally rad iating 'Halo', be
loved of six meter mobile enthusiasts, the Hula
Hoop's functional characteristics are far from
similar. The q uarter-wave loop, in close phys
ical and electrical relationship to a ground
plane, results in complete cancellation of a
horizontally polarized field . The discontinu ity
effect of the radiating clements circular con-

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



Fig . I . Totol radiator length L + h = V4
wove a t highest frequency. C = added res
on a ting ca pacito r to lower frequency.
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image with a physical twin. Why not, in fact,
furnish a second H ula Hoop spaced 2h below
the primary element and electrically connect
ed by a common vertical leg. A doublet Hula?

No time was lost in acquiring a roll of auto
motive copper tubing % inch in diameter, and
retiring to the basement to p ound this into two
parallel hoops spaced 6 inches ap art by poly
styrene rods. The mounting assembly shown
in Fig. 2, was fabricated from a 10" X X ,,9
~" masonite board, to which the common ver
tical leg and hoop end were rigid ly mounted
with clamps made from H" copper strip. Vari
able capacitance was added to the terminal
end of each hoop by 3" lengths of copper
strip extended from the mounting clamps ad
jacent to the vertical leg. The shell of a
female coax connector was sweated to the
mid -point of the vert ical leg, and the center
conductor connected by a short length of
# 14 gauge wire to a copper clamp spaced
approximately 4" along the upper hoop, to
provide the required gamma match for the
coaxial feedline .

The entire assembly was then wrestled to
the roof of the station building ( known to
other family members as house ) and was
mounted with the traditional Usclarnps to the
mid-point of a rugged 12 foot mast that also
supports the family TV antenna as shown in
the photo.

As was expected the massive bulk of the
TV antenna di rectly above the D ouble Hula
had undesirable results on its radiation p at
tern, as apparently did the vertical mast ex
tending both above and below the hoops,
in the place of radiation. However this
initial mounting did permit tune-up and
matching adjustments, and close up photo
graphing.

nrrntion causes it to act as a leaky wave
ride' with a highly effi cient vertically polar
ed fi eld.
One published construction article 3 de.

r ibes the application of the H ula Hoop for
obile operation on ten meters or CD band,
ilizing the car roof as an effective ground
ane, This Hula Hoop is only 27 inches in
ameter with height above roof (h ) being a
ere 3 inches. It is claimed to have outper
rmed a quarter wave whip mounted on the
me vehicle.
For the suburbanite the Hula Hoop brings
e opportunity of low-frequency operation on
e current 75 and 40 meter DX bands, with
It having to erect a vertical radiator, the
-ight and appearance of which will unleash
e wrath of neighbors and local officialdom.
enough real estate is available to nccom-

odnte a Hoop diameter of from nine to eigh
en feet, supported one to two feet above
ound, the surrounding community may not
'en be aware he has an antenna. Or if they
e. will conclude it to be the supporting
ructure for a plastic swimming pool.
For the compact crowd , the Hula Hoop may

ell be exploited on the higher frequencies,
'ooid ing an adequate groundplane is avail.
sle. Even at 20 meters the hoop diameter is
rly a paltry 54 inches.
The author's own experiments with a car

p , ten meter prototype were extremely can
oeing. H alf a dozen stations worked on
ound-wave reported no discernible differ
Ice on their S-meters between the hula and
comparison mobile whip. The darn thing

arks.
But what of the city-dweller without a con

mient ground-plane to hook his hula to . Or
'en his country cousin who w ishes to hoist the
ila to dizzy heights without comp romising
; compact qualities with bulky ground-plane
ements . And let it be understood, on the
ound, or in the air, the Hula Hoop requires
highly effective ground -plane, so cast out
ose slender ground rods and roll out the
ucken wire, you low-frequency D'X'ers.
But wait, there is a solution. At K2ICF fixed

cat.on, where it was desired to take the ad
mtage of height for ten meter RACES oper
ion over hilly terrain, top-of-the-mast oper
ion was the d ilemma. Then came the blind 
g inspiration for a ground-planeless Hula
oop and the Double Hula came into being.
Since the conventional H ula-Hoop perched

I its vertical leg a t height 'h' above the
'ound-plane sees a mirror-image of itself in
e ground from which it derives its phase
g characteristics, why not replace the mirror

' b tl 1 0 ':c 17



Fig . 2 Doublo Hu la mount ing assembly.
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Now suppose we mounted another Doubl
Hula spaced 0.2 wavelengths behind the first
could this be phased to act as a parasitic re
Sector. Visions of a full efficiency 20 mete
beam comprising of three sets of <ear-rings
with a turning radius limited only by boon
length danced through my mind. Unfortunate
ly at this juncture the author ran out of time
and with none foreseeable in the reason
able future, decided to turn the whole concep
over to those of the fraternity who have th
freedom of hours to run amuck on roof-tops
At least it had been proved that vertical 0

horizontal the Double Hula works and offer
lots of opportunity for the experimentall
minded, as well as practical joy for those wh.
are underprivileged in space .

A few words of caution . Excepting for th
basic dimensions of the 10 meter hulas, th
author has not attempted to determine exnc
dimensions for other frequencies, and thes
should not be critical considering the capa
bili ty of series capacitance resonance. How
ever length of the circular elements shouk
not exceed a quarter wave at the highest oper
ating frequency desired, or capacit ive res
onance will not be possible. Height of th
vertical leg ( h) is approximately 3 inches fo
10 and 11 meters and may be multiplied di
reetly for lower ham bands. The Q of th
hula is high, and thus the bandwidth some
what narrow. The Double IIula displayed .
broader bandwidth. and when resonant a
28.7 me, could be operated from 28.5 t,
29.3 with less than 2: 1 swr. The mechanicall
minded may contrive ways of tuning such an
tennas remotely for wide frequency coverage:

The % inch copper tubing used for can
structing my D ouble H ula was found to b
reasonably adequate in mechanical strengf
for several weeks. However there is sam
doubt to its survival in high winds or Ice
storms. More rugged material is suggested fa
permanent use and especially for lower Fre
quency versions. . . . K2ICl

,
)'"""'"'"' ,,,"

t

o

I

l AUO~.T 'N GI STAI",

o 0

The assembly was resonated with a grid-dip
meter by varying the proximity of the copper
tuning strips to the vertical leg. Final pruning
was accomplished by touching up the copper
strips, using a long fibreglass rod, to obtain
minimum standing wave ratio at the oper
ating frequency of 28.7 mc. When this was
accomplished the Gamma Mutch was adjusted
to bring the swr close to 1: 1.

Since initial tests ind icated the Double
Hula wasn't doing so well under its TV um
brella, it was then raised on an auxiliary mast
section to a position located some 4 feet above
the TV antenna. A recheck showed no sign ifi
cant change in resonance or swr.

But now ground wave signals were heard
from New York City and Long Island some
35 miles away. as were strong skip signals
from South America. Excellent contacts were
had with mobiles at distances up to 40 miles
using a ten watt transmitter, and locals re
ported improvement in signal strength over a
commercial hi-band trap vertical mounted on
the roof peak.

About this time, came a second blinding
Hash. If the Double Hula was functioning like
a vertical half wave, wo uld it work as a
horizontal dipole if its plane was rotated 90
degrees, like a wheel on edge. After a struggle
this new orientation was effected. Still no
change in resonance or swr, and what's more
it worked. Now we had the effect of a 16 ft.
horizontal dipole packed into a compact wheel
configuration only 27" high and 6" in length .
At a pinch it could be made to work on 20
meters. Ilut the equivalent of a 35 foot doublet
would only be 54" high and 1 ft. 'long.'

TElREX ROTATOR·INDICATOR SYSTEM MODEL TS250-RIS
Mast Feeds Thru Rotator $2500 0
For Safe, Easier, Installation \\Y SWfdY F.O.B .

• 1300 IN/ LBS ROTATION TORQUE O~~~O?\~tl\t~10?. ALSO:
• SELf LOCKINGBY STURDY WORM GEARS ? S'(SH.tlI.- TS325·R1S $325.00
• SELSYN AZIMUTH INDICATION t.\odih"d TS435·RIS $435.00
• ACCOMMOOATES 2" 0.0. MASTING N~ Rotatorl TS535-R IS $535.00
• MALLEABLE CAST MASTING CLAMP SUPPLIED ne~iqn ed ~:I\O~t \ TS585·RIS $585.00
• OUTPUT SPEED APPROX. 1 RPM \ Qul·teflont'. - TELREX LABS
• WILL fIT INTO OR ONTO A6" SIDED TOWER _ •
Writ. fo r FREE Pl65 De,cr ibing Rotolon and Antenno ' ASBURY PARK, N.J.
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Stronger Signals! Stronger Construction!

NEW AUTO-MATCH
the Stronger Mobile Antenna

$13.45
$1 2.75
$11.95
$11.95

Mast 370-1 .. . .
Rad iator Tip 370-2 .
Coil 370-75 .. . __ .
Coil 370-40 . . __ ..

With Waters new AUTO-MATCH, you' ll get the signal strength out that's engineered into your
modern, compact transceiver. Every precious DB of it! And AUTO-MATC H is built to endure
wi th its stainless steel tapered radiator t ip and tough aircraft aluminum mast. It operates
on any band with a simple change of top-center loading coils. (Coils are sea led in protective,
low-loss EpoxyJ AUTo-MATCH-the permanent so lution to your mobile antenna problems!

PRICES
$12.95 Coil 370-20
$ 9.95 Coi l 370-15
$15.95 Coi l 370-11
$14.95 Coil 370-10

I
I

•

CLiPREAMp™• • • •

to increase your "talk power"

Model 372 . . . $21.95
(less battery)

A solid s ta te clipper-preamplifie r, the brand ne w W a 
rers CLII' ln;AM I' will Increase your Intelll e: l bilUy and
ta lk- power up to 4 times when blind conditions are
toughl Belf-pcwered and welc hlng but 6% ounces,
CLlPU EAloU' inst lll i eltemally be tween m icrophone
and trans mitter In I matter or minutes. Front panel
con tro ls s"' i(ch CLII'I{EA~lP 1:'\ or O UT, OFF or OX.
I nd pe rmit Ccmpress len-Le r el adjustment to Indiv idua l
r eqU1J'ementi. Input : l OOK ohms ; Output : ~OK ohms;
Volta ge Oaln : 10 DB nominal; P ower : a-ecu battery.

''''',-
j'

( Introducing

'i9 0'-
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Propagation Chart

April 1965
J . H. Nelson

E A S T E R N U N I T E D STATES T O:

ALASKA H 7' , , ; , , , , ,. , ,.
ARGENTIN A 14 117" 7 , . 14 H ZI ZI ZI ' U

A USTRALIA 14":'70,.:: " "10 10

C A N A L ZO N E Hl' 7':'14 1OUUUU

EN O LAN D 7"77:' 10 101< 10 10 10

HA",AII 141470':" : '14 1014 14

IHDI A 7 """7' ''1014141414'

H 1f 70 1. :. :. , , T ,. H It

On 6 Meters:
Full 4 Elements
I- Fclded Dipole
1- Reflector
z-tnrectors

CENTRAL UNITED STATES TO:

14'" ":: : ' U H lilt U

II 7f 7' ,. 70 " 70 1 7 , 7f II

7' II II I i ' ZI 21 ' 21;

7777'7"10 11

,7" IOlill1l14

"' 101410111414

, . 7 ' I I i4 i 4 14 Ii II I I

, 7 70 14 I I 14 14 11 7

r ,

" ,

" ;

, ,

, ,

2i 1l 1l'

ALA SKA H

U. S . S. R . ,

ARGENTiNA

P UERT O RI C O I I

MEX I C O

PH ILIP P INE S

WE ST CO A S T "

SOU T H AFRI CA , .

MODEL A·62 . 300 OHM
On 2 M eters :

18 Elements
l -Folded Dipole Plus Special

Phasing St ub
}-3 Element Colinear Reflector
4·3 Element eonneer Directors

Am ateur Net $33.00
Stacking Kit 5 2 .19----

I I II 11 10 7' 7 7 , 1 71 II 11

CANAL lONE I I II 1 1 7 7 11 11 11 21 ZI 21

ENOLAN1> 7 7 1 1 7 7 ' Ii Ii I~ 14 H II

H A\1'All 14 1. II H 10 1 7 : , . 1I It 11

I NIll A 1 "7' 1O " 1<70 Hli .. 1I1

JAPAN 14 147' 70 " 7"" " 1. \.

M EXI C O .. t , , , , 7 7 ' I I I. 14 14

I I H l' ,. , . 7' l' ,

PUERT O lO C O 10 II 7

" II
,,

I . .. U U I i Ii,

,

,

,
r
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,
;,

PH ILIPPINE S

U. S . S. H.

S OU TH AfRI CA " 1

WESTERN UNITED STATES TO:

II It I I I I 10 7f T , 7 " 14 Ii

2 1' U ' H H 11 7 1 T T 10 H I.
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H II 10 ; ' , . 7f 7 ' 70 r- 14 II II

21 H," ',"1.1114' 21

11 14 U ,

It II' T 7 T ' , '7' 14 1411

"7' 7' 707' 11 11 1411

14 If 1

ENG LAND

ALASKA

HA'.'A ll

C A N A L ZO N E

AR OENTINA

A USTHA LIA

JA PAN

P U][IITO III C O 14'

PHILlPPI!<ES I.

MEXII.:O

IN 01 A

EAST CO AS T

SOUTH Arlll CA ; '

u.•. •. II . :.

;: Very diff icult ci rcuit th is hour.
• Next higher frequency may be

MODEL A·62 GMC . 50 OHM
On 2 M eters : On 6 Meters:
Equivalent 10 18 Elements 4 Elements
I -Gamma-Matched Dipole t-aamma.Metched Dipole
1-3 Element Colinear Reflector t -Rettector
4-3 Element Colinear Directors 2-Directors

Amateur Net $ 34.50
Stacking Kit S18.00

MODELAB·62 GMC

On 2 Meters : On 6 Meters:
Equivalent to 30 Elements EQUivalent to 6 Elements

Amateur Net . .. . 552.50

Also:
5 New 6 Meter Beams
3 New 2 Meter Beams
1 New Hi Meter Beams1- - - - - - --~--

Cold Corodized for Protection Against Corrosion

See Your Fineo Oistributor or write lor Catalog 20-226

The FINNEY Company - Bedford. Ohio

Good : 1,2,4-6, 13-17, 19-26,30
Fair: 3, 7 , 9 , 10, 18,27-29
Poor : 8, 11, 12
VHF Dx : 4, 13, 14,30
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TRI ·EX TOWER CORPORATION
OPENS FACTORY-DIRECT PROGRAM

Tri-Ex Tower Corporat ion has inaugu
rated a new policy of factory-d irect
cons ume r sa les. it was announced
today.

" Tri- Ex has always been ded icated
to building th e best towers available
anywhere at any pr ice." said A_J. F.
Clement. W6KPC. president. " Now we
will also offer t he very best in service
to Tri-Ex tower owners.

" By factory-direct sa les a number
of advan tages wi ll be acc rued by new
tower owners . First . each factory-d irect
order is assured of faster serv ice. Sec
ond. th e very f inest professional engi 
neerin g ass ista nce is i mm ed iately
avai lable. Third ALL Tri-Ex towers are
now hot·dipped galvanized afte r fabri 
cat ion (rust-tree), at new lower prices,
(f inancing available). Fou rth. it is well
known that Tri -Ex Tower Corp. engi 
neered and developed t he cra nk- up
tower fro m its infancy. Research and
developm ent in the crank-up tower f ield
cont inues unabated as evidenced by
the new (LM·470) seventy foot free
sta nding tower recent ly marketed. The
LM·470 is a minimum cost insta lla t ion.
requi ring only a single base mount.

"Since most key personnel at Tri-Ex
are active Radio Amateurs . they are
very well quali fied t o assist you in
se lecting th e most appropr iate tower
to f it your part icula r requ irement. "

Th e below l isted mem ber s of the
Tr i-Ex sta f f are always avai lable to
answer any questions t hat you may
have.

Mart in Blackstone.
WA6M FY/ VR30
Clyde Blyleven, WA60NZ
Frank Clement. W6KPC
John Hultquist . W6QMC

Contact us now for your free catalog
describi ng Tri -Ex' s comp lete line of
free standing towers. guyed telescop
ing towers. and f ixed height towers.
Write to Tr i-Ex Tower Corp.. P.O. Box
298. Tulare, Calif .• or ca ll (209) 686·
34 11.

Another F irst
[rom. TRI-EX!

ALL·WEATHER

MAINTENANCE

FREE. . .

PERMANENT!

TRI ·EX

Absolutely
freestanding.
Capable of
withstand ing 60 mph
winds at fu ll 70 ft.
height. with up to 16

~, sq. ft. of antenna.
Rust free. All
Tri-Ex towers are•, hot-dipped galvanized
after fabrication.
Unusual strength due
to high strength
steel tubing. solid
steel bracing.
all-electric welded
by cert i fied welders.
L owest possible
wind drag.

STARTS AT

$995

LM 470

TILT·OVER AND OTHER

ACCESSORIES AVAILABLE.

WRITE FOR FREE BROCHURE

ri-Ex TOWER CORPORATION
127 EAST INYO ST. • TULARE. CALIF.

NEW 70-FT.

~[ffi~~STANDI NG

21



Part of Swa n main assembly li ne .

HF SSB Transce ivers
Two years ago we ran our fi rst sideband

transceiver special section in 73. The reader
response was so enthusiastic that I decided to
repeat the section every year. Then, last year,
with the amateur equipment sales at a ten year
low due to the panic over the ARRL Executive

Committee's submission of R~t -499 to the
FCC, there seemed to be little need for a buy
ing guide. Things look m uch better this year.
Quite promising. 16% of our readers told us
that they intended to buy a sideband transceiv
er in the near future . That's a lot of transceiv
ers.
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Those of you that have an April 1963 issue
}f 73 handy can whip it out and compare it
vith this one. It is very interesting to see what
.hanges have come about during the past two
le a l'S .

Starting at the top of the list 1 find that
: ollins is still selling their KW}'I-2, originally
orough t out in 1959. Six years production on
me model is a recent record, isn 't it? Next we
Ind Davco. At long last, the ingenious D avco
-ecetve» is in production . The last I heard they
lad finally stopped pushing the state-of-the-art
rhead in design and were ship ping their first
crod uction units. The transmitter half of the
combo is still a few months off, 1 believe. My
imp ression of the receiver was that Jim Lovette
K41lXO was not going to sell the thing until
he had crammed something like the 75A4 into
] 3 x 5 file box, transistorized.

The Drake TR-3, first announced in our
transceiver section in 1963, has proven to be
1 real winner. It certa inly had a lot to do with
more and more five-band transceivers coming
on the market. Bob named it after his T riumph
TH-3. I think Bob must have a new Triumph
because I understand they will soon announce
a new model transceiver, the TR-4.

The Elmac ATR-4 never really materialized.
One of the fellows that works here has one, but
I haven't seen any others around.

The Hallicrafters SH-150, introduced in
1962, is still going strong and has been joined
b y the SR-16O, a three-bander. The F PM-200

was a nice rig, but I guess it was too expens ive
for us hams.

The Heath transceivers are now history.
Their fi rst unveiling was in our transceiver sur
vey.

National followed up their NCX-3, which
had just barely come out in 1963, with the
NCX-5 five-bander and a beaut of a linear.
We'll run a special linear section later on for
you.

Sideband Engineers is still going strong.
Their SII-33 made quite a hit and their SII-34
seems to be doing it all over again.

Sonar. Hrnmm. . . 1 think they have sett led
into selling commercial units and are not really
trying to do much ham business. I haven't
heard a nything from them in the last two years.

Swan, the one who sta rted this whole thing,
is still giving everyone else in the field a hard
run for the cus tomers with their new Swan-350
with five bands and a $400 price tag.

Transceivers Inc. Their imitation Swan trans
ceiver never actually made it into p roduction.

Galaxy has a new one out, the V. You'll read
more about that one in my review of it else
where in thi s issue . Their amazingly low price
has not hurt their popularity one bit.

\Vhile three manufacturers have d ropped out
of the transceiver field, only two have recently
entered it: Eico and Transcom.

Sideband is here . . . it has grown up . Our
recent survey showed that 51% of 73's readers
are on SSn. And 35.5% have a rig in their car .
Got yours yet?
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Cedar Rapids, Iowa

ColM-2

Unmatched for versatility, dependability a nd
mobility, the Collins K\V~1-2 maintains a repu
tation of outstand ing performance in mobile
and fixed station applications.

The KWM-2 power input is 175 wa tts PEP
Oil SSB or 160 watts on C\V. It transmits on
voice or CW with a nominal output of 100
watts for complete coverage on 80 through 10
meters. Crystals are p rovided for all HF bands
except 10 meters, where one crystal is supplied
with provision for two additional crystals.

The transceiver is finished in light gray
enamel with a simulated leather front panel
to ma tch the S/ Line.

The first available amateur mobile SSB trans
ceiver was in the Collins K'V~I series. The
KW},I-2 continues to lead the field with the
following features: Filter type SSE generation
p rovid ing unsurpassed performance on both
transm it and receive.

Automatic load control which keeps the
signal level adjusted to its rated PEP, resulting
in an increase in average talk power.

Inverse rf feedback which improves linearity
and reduces distortion products, giving the
cleanest signal on the air.

Permeability-tuned Variable oscillator with
linearity and stability providing the best fre-

queucy calibration ava ilable .
One kc division on all bands, eliminating

frequency searching and allowing you to meet
anyone on sked, on any band 80 th rough 10
meters.

Com pactness and efficiency of the K\V~I-2

are achieved through Collins' advanced design
of having all tuned circuits and several tubes
funct ion in the dual role of transmi tting and
receiving. The same oscillators, mechanical
filter and rf amplifier serve both the transmitter
and receiver. C\ V break-in and monitoring side
tone circuits arc buil t in .

Easily accessible con trols on the front panel
of the KW~I-2 include the OFF-Ol"\-NB-CAL
SW ITC H, E XCIT ER TUN ING, ZERO SET,
I'A T UNI KG, LOADING, MIC GAIN, BAND
SWITCH , AF GAIN, RF GAIN, EMISSION
and ~IETER SW ITCH.

The K\V~I-2A is an extended frequency ver
sion of the KW~I-2 for ~IARS ( ~ I i l i ta ry

Affiliate Hadio Service ) and military applica
tions. The KW~I-2A has an additional crystal
board permitting the operator to add 14 crys
ta ls to cover frequencies outside the amateur
bands. T he KW~I-2A has a front panel switch
and indicator, allowing instant switching be
tween the two crystal hoards.
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TR-3

R. L. Drake Co.
M iamisburg, Oh io
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The Drake TR-3 is designed to be a CO~ I 

pLETE SSB transceiver. All ham frequencies,
80 through 10 meters are covered completely
with all crysta ls furnished. Included also, are
both sidebands, selectab le as desired, dual
metering of transmitter plate, and ALC and
receiver S meter. The linear permeability tuned
PTO covers 600 kc on each range. It is reset
able to less than 1 kc if the dial is ca libra ted
at the closest 100 kc. Amplified AGC is pro
vided for receiving and amplified ALC is used
to minimize flat-topping on SSB transmission.
The 100 kc calib rator is built in . Vox, push to
talk SSB, controlled carrier A~I (260 watts
PEP ) , and CW (260 watts PEP ) functions
are p rovided. 300 watts PEP input on SSE
provides more than auequa te output for uriving
the largest linear. This extra power was provid
ed because a transceiver is often used as a
complete station, mobile or portable, with an
tennas that arc less efficient than in home sta
tions . Accessories available are the AC-3 Power
Supply for 120 or 240 volt, 50-60 cycle opera
tion; the DC-3 Power Supply for 12 volt D C
battery operation; the MMK-3 Mobile Mount
ing Kit; the ~I S-3 Speaker Assembly (provides
space for AC-3 Power Supply ); and the RV-3
separate PTO, speaker and power supply en
closure . The RV-3 provides independent trans
mittin g and receiving frequency control for
working OX an d other independent uses.
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III and V

The Galaxy III and V transceivers have
many features. They are easily adapted to
mobile operation because of their small size.
They use the EZ Vue dial for minimum visual
read-out error in mobile use. Their receivers
arc very sensitive: better than 0.5 JLv for 10 db
5/1\ . They have dual attack and release AVC
to make the receiver virtually block proof.
They have eight to ten db of ALC for in
creased power and minimum fia t-topping and
distortion. They have selectable upper and
lower sidebanels. They are manufactured un
der the strictest possible quality control. They
have sh ifted carrier C\V for best operation.
Accessories available include a Deluxe console
at $99.95 with 24 hour clock, S\I'R bridge,
speaker, phone patch and a meter calibrated
in S\I'R and VU. The Remote \'FO is $59 .95
gives full ra nge coverage. The Standard
Speaker Console is $19.95.
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Galaxy Electronics

10 South 34th St.

Council Bluffs, Iowa
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SR-150 and SR-160

Hallicrafters Co.

5th and Kastner

Ch icago, III.

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

T he Hallicrafters Model SIl-150 T ransceiver
is a p recision-built, compact , high-performance
radio equipment of advanced design . This
transceiver utilizes 19 tubes and a dual con
version if to p rovide fo r the t ransmission and
reception of single-sideband (SSB) and con
tinuous wave (CW) signals on the 80, 40, 20,
15, and 10 meter bands. The SIl-160 is a three
band single conversion transceiver covering
the 80, 40 and 20 meter bands. Both the SIl
150 and SIl-160 feature AALC for improved
ta lk-power and thi rd and fifth order distortion
products down 30 db.

The versatility this eq uip ment permits it to
he operated as a fixed sta t ion or as a mobile
eq uip ment. A 1l7-volt , 50/60-cycle, AC power
supp ly, complete with speaker is available for
fixed-station use; a 12-volt DC power supply
and a mobile mounting rack are available
when the tra nsceiver is to be used in a mobile
con fi gu ra tiou .

An advanced feature of these transceivers
is the Receiver Incremental Tuning ( RIT)
control. This control enables the operator to
unlock the receiver freq uency and tune the re
ceiver approximately two kc either side of the
transmitter frequency. Flipping the RIT switch
off automatically returns the eq uipment to the
transceiver condition .

27
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-12, 22, 32

Heath Company
Benton Harbor, Mich.

28

The three Heath single band SSIl trnnsceiv
ers are neatly styled units providing complete
transceiving facilities suitable for mobile or
fixed opera tio n. Features include a deluxe four
teen tube superheterodyne circuit for receive
that provides a sensitivity of 1 microvolt and
selectivity of 2.7 kc at 6 db and 6 .0 kc at 50
db. Drift is less than 200 c/ hour after warm up .
T ransmitter final input is 200 watts PEP. The
VFO operates on 1.5 to 1.8 mc. PTT and VOX
are built in, and provision for a linear ampli
fier is provided. An optional 100 kc crys tal cali
brator is availab le.

Assembly is easy with over 90% of the com
ponents mounting 0 11 a heavy circuit hoard.
A pre-cut, cabled wiring harness and easy-to
follow instructions further simplify assembly.
Alignment is easy as all critical stages are pre
tuned. The gimbel mounting bracket is in
cluded .
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NCX-3, NCX-5

The ;\fCX-,~ is National's 5 band SSll trans
ceiver. It has digital counter tuning readout
accura te to 1 kc w ith dial calibration to 100
cycles. The NCX-5 uses a solid state VFO with
"0 warm-up drift; it is virtually unaffected by
large variations in input voltage. The upper
md lower sidebands are switch selectable with
no retuning. National's new 6.0218 me 8 pole
crystal lattice filter has a shape factor of 1.7:1
and a 6 db bandwidth of 2.8 kc. The Trans
ceive Vernier control allows ±5 kc receiver
separat ion from the transmit frequency. 10 db
of ALC minim izes flat-topping. Among other
meatures are two receiver rf stages to provide
0.5 /-Lv sensitivity for 10 db SI N ratio; separate
A~I detector; VFO input for optional VFO
console; choice of built-in VOX, PTT or ~IOX
(manual control) ; and break-in grid block CW o

The 0:CX-3 Triband 55 transceiver provides
complete coverage of the 80, 40 and 20 meter
phone and CW bands, VOX or PTT, grid
block break-in CW, product detector for CWI
55B and triode detector for A~I and geared
planetary tuning dial. The handsome front
panel is anodized for maximum protection
against wear.

National Radio

Company
Melrose, Mass.
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58-34

Sideband Engineers

317 Roebling Rd.

S. San Francisco, Calif.
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The SB-34 is a four hand SSB transceiver us
ing 23 transistors, 18 diodes, 1 varactor, I
zener diode and three tubes. Using transistors
so extensively results in lower current drain,
cooler operation, longer life and sma ll size.
Performance is equivalent to or better than
comparable tube-type transceivers. For ex
ample. receiver sensitivity is I p.v for 10 db
SIN. 2.1 kc selectivity is provided by the Col
lins mechanical fi lter.

The SB-34 uses bilateral amplifiers and mix
ers throughout, on both transmit and receive.
They operate by controlling the direction of
amplification. This reduces circuit complexity,
reduces the number of materials required,
simplifies ad justments and eliminates the need
for transmit-receive relays. Tuneup and opera
tion of the SB-34 is simple; a unique pcrmea
bilttv tuning slug mechanism eliminates sepa
rate coil sets for each hand. An ingenious
Geneva movement combines bandswitch and
excite r tuning fun ctions in a single knob. The
loudspeaker and both ae and 12 v dc power
supplies are built in. Drift is very low: less than
100 cycles in any 30 minute period under any
normal am bient condition.
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350 and 400

Oceanside, Cal.

Swan Eectronics

Swan Electronics is currently marketing
two 5 band transceivers. Each is rated con
servatively a t 400 W alls PEP input. These
models, the 350 and the 400, are outgrowths
of the original SSB single band transceivers
and the very popular model 240 tribandcr.

Swan's outs tand ing reputation for high per
formance quality and dependability at a rea
sonable cost has been built over a relatively
short period and these two add itions to the line
will undoubted ly enhance this reputation.

The 400 is the deluxe model in the Swan line.
An external VFO with no built-in heat source
provides excep tional stab ility and calib rat ion.
Warm-up drift is negligible and the unit is
rockstable after the first few minutes . This unit
is readily adaptable for use on Mars frequen
cies or commercial freq uencies without loss of
ham bands.

The standard model 350 transceiver includes
all necessary features for ei ther fixed or mobile
opera tion on all bands and permits inclusion
of non-essential but nice "fea tures" at nominal
kit cost . It features the same high quality and
reliability of the 400 and other Swan trans
ceivers, and it is priced reasonably.
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loAR News

Something new has been added for IOAR
membership! A new low membership fee has
been announced as yearly dues of the IOAR.
There's something tangible in it for you, too.
Here's how it works-for $7 .00, now you can
have an active part in supporting the IOAR as
a full member and receive 73 Magazine, too .
There's no distinction as to membership levels
dependent upon the class of YOlIr amateur
radio license.

How about those that are already IOAR
members and receive the magazine and want
to get in on the combined arrangement? Easy!
Send in your 37.00 for IOAR and 73, and
your membership will be extended through
your current 73 subscription and then will
run con current with the added 12 issues of
the magazine . ( No adjustments either way.
please.)

Now-how about the fe llow who is a current
subscriber to 73 only? Send in your S7.00.
Your IOAH membership will sta rt immediately
and will remain through your present sub
scription until expired and then will auto
matically continue for the additional 12 issues
of 73 until the concurrent expiration of mem
bership and 73. All conditions soon come into
adjustment. We call it "togetherness." Simple,
isn't it?

O. K. fellows, now let's build, Build, n UlLO
MEMBERSH IP! ( Later, arrangements are an
ticipated to be worked out on a club affi liated
membership basis. ) Let's get that treasury
swelling so we can allocate emergency funds
to cover amateur radio contingencies as they
occur. rOAR wants to be ready to assist where
necessary.

If you did n't already recognize it-it is a
fact that 73 is the official organ of the IOAH.
Not the entire magazine, but those number
of pages carrying the rOAR News and other
features pert inent to IOAR.

The constitution and by-laws are forthcom
ing. They are about ready to be released
through our own official news media ( rOAR
News that is ) in 73 Magazine. All IOAR mem
bers will have a chance to ratify the rules.
Unlike other organizations of similar intent,
IOAH will be democratic. Let us all keep it
that way. It may take a little longer, but mem
bers will have their say.
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The IOAR is not and will not become a
publishing house. Its prime interest will co~

tinue to be devoted to the amateur radio
fraternity. 73 Magazine is quite capable .of
disseminating all official IOAR matters With
its national and international wide range of
distribution reaching IOAR members and non
members alike all over the world. In this con
nection it is sound business management to
captivate the largest field of absorption (73 is
widespread and influential ) on matters of the
IOAR to all in terested amateur licensees of all
classes whether they are members or not.

Get set soon for a voluminous and complex
FCC proposal for rule making affect ing, ~o

some degree, most all classes of amateur radio
licen sees. Some of you won't like it . It is an
ticipated that a sizable minority group will
not be affected (again) .

Looking on all sides of the problems and
haying had measured the R~I-499 officia! file
of dissenters, the proposal probably won t be
ident ical to this mad, mad, mad approach . n ut
don't be too self assured-read the fine print
carefully-rumor-strictly rumor has it that the
old guard has rallied again. ?on't r.ule out. ~he
possibil ity that the W4HLS I' oy Gmnn petition
may have been studied with all of its thousands
of Joiners in Petition . The FCC certainly has
had enough elapsed time to ponder and come
lip with something really good ( we hope ) as
opposed to the one organization's approach
over a year ago.

A lot of you remember FCC's Docket 929.5
of the 1949 era. The ARRL, not content with
the commission's "Basis and Purpose" and a
trulv realistic incentive licensing plan, chose
to I;ack away for the protection of the old Class
A to avoid their losing opera ting privileges
because the FCC proposed placing them into
the General Class bracket (I wonder what it
will be this time ) . Well-that was a long tim e
ago-the battle won but the wa r was lost
could the ARRL have been remiss?

]f you support or disagree w ith the "new
approach" (The FCC proposal ), carefully ob
serve the deadline date for fi ling and get those
good reasons of yours off to the FCC in an
OR IGINAL plus Fourteen ( 14) additional cop
ies substantiating your comments pro or con.

Yes-the IOAR has stamps. They arc a
brilliant orange-red and self-adhesive. Perhaps
vou have seen them . Request your stamps
today with vour membership application-JOIN
IOAR-BOOST IOAR-PUSH !OAR.

E. ~1. Schaad WA4PDX/W9AIY
Director

.., ,. ..
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John Sokellokis W8GXU
233 9 South Taylor
Cleveland 18, Ohio

A Versatile Code Monitor
with bonus [ea iures-«

As every C\V operator knows, a code mont
tor independent of the station receiver helps
in clean sending and in maintaining the re
ceiver tuned to that always elusive signal.
During my ten years on CW, I have tried
every published circuit on monitors without
Finding one to complete ly satisfy me. Most
required stealing power from the receiver,
practically all were dependent on some con
nection to the transmitter and others utilized
plug-in coils to cover more than one band.
I finally decided to build my own and the
result is a transistorized self powered monitor
that works on all bands without tuned RF
circuits and needs no attachments or proximity
to the transmitter. It can be used as a field
strength meter, code practi ce oscillator, in
the home, the car or in the field . T he cost
of all new components excep t the meter runs
well under ten dollars.

The Ci rcu it
The complete schematic is shown in Fig. 1.

The heart of the circuit is the comp lementary
high gain DC amplifier made up of Q! and
Q" which precedes the Colpitts oscillator Q".
Potentiometer R:? se ts the operating point of
the DC amplifier to a threshold condition with
diode D" Q1 and Q, barely conducting. Under
these conditions the collector of Q2 rests at
near ground potential. The oscillator transistor
Q3 receives its base bias from a tap on the Q:!

collector load made lip of H. and 1\, . W ith the
collector of Q2 sitting on ground, the oscillator
is biased off. Interceptinn of RF energy by the
five foot length of wire used as antenna, causes
additional current to flow through 0 1 and the
base of Q1' This current is amplified by Q, and
Q;t, resulting in saturation of Q:!. which now
has its collector at near supply voltage. Q:~

now is properly biased and oscillates . W ith
the values shown the frequency is 500 cycles,
a very clean sine wave, and the volume is
sufficient to annoy the XYL.

A meter in series with potent iometer HI;,
placed hetween the collector of Q, and ground,
adds a fi eld strength fun ction to the unit.
Since the meter is at the output of the DC
amplifier a rather inexpensive movement can
be used. I lise a u-I rna meter, hut anything
up to 10 ma can be used.

A 9-\"0It transistor battery is used to power
the unit . No ON-OFF switch is used, With
the oscillator off, the drain on the battery is
only 1/10 ma., and the battery should last its
shelf life.

Construction
A home made printed circuit board is used to

mount all components except the two paten.
tiometers, jack, meter. and speaker which
mount on the face of 5" X 5" X 7" box. The
printed circuit pattern is shown to size in Fig.
2. Lacking a printed circuit board. any con-
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Up-to-the -m inute
sou rce book covering
th e use of Trans ist ors
in a ll ty pes of
Co m mun icat ions
Equipment ci rc ui try.

a valuable book by
Donald L. Stoner, W6TNS

Lest er A. Earnshaw, l UAAX

EDITORS and ENGINEERS, Ltd.

Bui ld Practical Equ ipment :
• New amplif ier designs
• New tran sm itters
• New receivers,

t ransceivers

HERE'S THE NEWEST KNOW·HOW ON

Transistorized
Communications

Equipment!

Get the latest "How-to-Build" data in the

Famous RADIO HANDBOOK

Book No. 044 At your dis tributor ..
(foreign $5.50)

Here's the handbook providing the latest data
on the design, construct ion , and operation of
communications equipment using the solid 
state circuitry. Covers equipment for both
amateur rad io and commercia l ap plicat ions.
Provides a t horough understand ing of basic
theory. and offers a comprehensive series of
practical construction projects, incl uding
ampl ifiers. VHF equ ipment. s ingle sideband
exciters. and a co mplete 5.5.8. transceiver.
Th is is a book every amateur. bu ilder, and
designer will want in his library.

.ook No. "6 $9 50At your
distributor . . .
(Foreign $1 0.50)

Gives extensive. simplified theory. Provides
latest design and const ruct ion data for a wide
range of advanced amateu r equipment . All
data is original and up- to-date. Clearly ln
dexed: illustrated; hardbound. 805 pages. N~
other book like it for bu ilders and designers!

ORDER FR OM YOUR ELECTRON IC PARTS DISTR IBUTOR
1/ h e can n ot IfUPP(II. ,end u. hi. name an-li) yo", «milton« and ure will ,hip .

New Augusta. Ind iana

Dealer s: Electronic distributors, order from us. Bookstores.
libraries, newsdea lers , ord er fr om Baker & Ta yl or ce..
Hillside, N.J_or Mom ence, III. Export (except Canada), order
from H. M. Snyder Co., 440 Park Ave . South , New York 10016.

coPPEI? SIIJE

. . . W SGX U

Printed ci rcui t layout.

construction method can be used. Since no RF
tuned circuits are used, no particular care
need be exercized in layout of components.
Make sure that the right outp ut tap is used
for the speaker impedance you are usin g.

Operation
To use the monitor, advance pot R2 until

some broadcas t band chatter is heard on the
speaker, back off a hair, and you are ready to
monitor your transmissions. W ith m y 100 watt
transmitter in tune position, positive, chirplcss
keying is obtained on all bands. If you like
QRP. use a longer hank of wire as antenna .

To use the field strength meter, advance
pot R2 until the oscillator is on. Ad just pot
Ho; to brin g tbe meter full scale . Leave Ho;
alone and use R2 as the only sensitivity
control. Keep the meter reading below 7/10 01
fu ll scale . By carefully ad just ing H2 , it is pos
sible to obtain audible changes from the os
cillator as the transmitter is tuned for maxi
mum output. This feature may be used by the
blind amateur as a means of tuning the
tra nsmitter.

After you go Q HT, plug in a key in jack
Jl and let the harmonics practice for that long
awaited novice license.
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"We're moving soon to a bigger and better location, here

in Milwaukee. At our present location we're bursting at

the seams with Brand New Factory-Sealed Equipment. It

would cost us too mucf fo move our giant stocks-so ...
we're having this Giant Moving Sale, and passing the

savings on to you. Until we move, we'll be trading wilder

than ever. If you've been thinking about trading up to

some New Equipment, now is the time to get our quote.

You'll never get a better deal! Use handy coupon below!
There is no obligation."

Proprietor

TERRY STERMAN

W 9DIA

~I~G OF TRADERS

•
Ian

Trade or No-Trade/Cash or Terms
SAVE BIG MONEY on
NEW CLEGG EQUIPMENT E~~~p~fr::-...i'c~

- e ~0~:!.;:~

~•••••••••••••~
• ',. •
• To, STERMAN ELECTRONIC SUPPLY •
• 4828 W e st Fond d u lee Ave., •
• MILWAUKEE. WISCONSIN 53216 7 •

• I am interested in the foll ow ing new items: •

• •• •• •• •
• I have the foll owing to trade: •

• •• •• •• •• Rush me your SPEC IAL MOVING SALE TRAD E· IN DEAL •
• by return mail. I understand I am under no obl igat ion . •

• Name •

• Address •

• C· , •
•

, y . •
Z,p• 51.,.' Cod.'___ •

•
0 Send latest Reconditioned Equipment BUlletin..

•••••••••••••

We stock the entire
CLEGG Line
STERMAN

ELECTRONIC
SUPPLY
4828 West Fond du Lac Ave.

MILWAUKEE, WISCONSIN S3216
Telephone (414) 442-4200

NOTE: O.r finn was fonnerly known as

AMATEUR ELECTRONIC SUPPLY
We've changed the name ... THAT'S ALL!

VISIT our Bronch Stores, located at:
6450 Milwoukee Avenue 19 Azalea Pk. Shopping err.
CHICAGO, ILLINOIS ORLANDO, FLORIDA
Phone (312) 763-1030 Phone (305) 277-8231
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RAY
K9KH W
Mgr. Moil

Order Dept.

Uif you are considering
purchasing , WITHOUT
TRADE-either Cash
or Financed-any NEW
Equipment , Antennas,
Towers , or Station Acce s
sorie s , e tc .- Yo u will want to
get our Special NO-TRADE
MOVING SALE DEAL. You
know th at the Manufacturers
would frown upon our a d ver
tising a Discount ... So, tell us what
you are intere sted in on the Coupon
below, and w e 'll call you Long Distance
(at our ex pens e), t o let you know
how we c an sav e you BIG MONEY.
You are und er no obligation! Sorry,
we c annot accept Collect C all s-we'll
c all you ."

II.
..

SQUIRES
SANDERS

SS- IR Receiver (32.13) $895.00
SS- IRS Speaker (1.08) 35.00
SS- IS Silencer (4.69) 135.00
SS- IV Scanner Tobe announced

SS- IT Xmtr. To be announced

CLEGG

Zeus Xmtr. (26.72) $745.00
Interceptor BRec.(17.69) 495.00
Allbander Tuner (4.51) 129.95
22'er 2m Xcv r. (8.46) 239.50
99'er 6m Xcvr. (6.31) 179.95
Thor 6 RF Unit (9.20) 260.00
Thor 6 AC Su p. (4.87) 139.95
Tho r 6 DC Sup. (5.95) 159.95
Venus 6m SS B (17.69) 495.00
Venus AC Sup. (3.79) 110.00
Apol lo 6 Li n. (8.75) 247.50
SS Booster (3.34) 97.50
372 Filter 14.95 ~••••

• • •=To: STERMAN ELECTRONIC SUPPLY ·
4828 West Fond d u l ac Ave ., •

• MILWAUKEE, WISCONSIN 53216 7 •

•
I am seriously consideri ng purchasing the fOllOwing .
new equipment without trad e-in:

• •• •• •• •
• r understand you will phone me long distance (at .

•
you r expen se) and tell me how I ca n save money •
during your MOVING SALE:

• My home phone # is: My ph one # at work is: •

• Best time t o call : Best t ime to call: •

• •• •• My area code is •

• Nam e •

• Addre ss •

• C;ty •

• ZiP .
• Stat, CO" •

•
0 Send latest Recondit ioned Equipment BuJletin __. -

NEW SS
BOOSTE R

FOR
VENUS

THOR

SS- IR

•
• - 4l•

•
•

..

~• -
The above monthly payments are
shown for $5.00 down-regular price
no trade-for 36 m o nt hs.

Of course if you purchase during our
GIANT MOVING SALE-Trade or No
trade •• ' . your monthly payments will
be less.

NEW SQUIRES-SANDERS 22'ER

VENUS

....

NEW!!
for 2

Meters

New superior CLEGG performance at the right price.
Check these f eatu res:
• Ful l 20 watt input. Nuvistori zed Triple Conversion
receiver . Solid sta te AC/DC supply . Full f req uency
coverage for MARS-CO-CAP.
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Honk Olson W6GXN
Stanford Research Inst itute
Menlo Park Californ ia

Calibrated Noise Generator for 432

"
~.

10",,_ n ...

0 ,

K> "', *
,~ .

Fig. 1. Power supply .
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Han of a long, inspired ham construction proj
ect, tells one nothing. Since there are many
pitfalls, the guy who ca n instead say: " it
doesn't have a low enough sputter ratio" is
the one who will persist and, after fixing
the trouble, be on '<states-worked" page.

As pointed out in previous articles- the
temperature-limited no'se diode is the best
tool for measuring the sensitivity of one's re
ceiver. The measurement made with this de
vice is «noise-figure" or «noise-factor" and this
is the magic number by which you can com
pare your VHF or UHF receiver with Joe's
down the street, or Sam's in Massachusetts.
These measurements w ill be comparable be
tween any two receivers because bandwidth,
type of detector, and other miscellaneous fea
tures (d ifferent for each receiver ) do not
affect the measurement, if it's carefully made
( that is, if one's measurement of 3 db power
increase, when the diode is turned on, is
true ) ,

Past amateur articles on noise-diodes and
their use in noise-factor measurement have

RF Ci rcui try .

Now that the lid is off the 420-450 me
band as far as power restriction goes, many
hams are reaching for the moon-bounce mode
on this band, where available transmitting
tubes can be used. Groups of 4X150's,
4X250's, 2C39's and such tubes can actually
be made to work at 432 me at the kilowatt
inpu t level. Also, the receiver problem isn't
qu ite as hectic as it is at 1296 me; nuvistors
or WE 416B tubes will perform fairly well.
Even paramps can be constructed more easily
at 432 mc than at 1296 me, because the pump
ing source can be of a lower frequ ency. It
sounds as if it is going to be easy to get on,
doesn't it, but don't anticipate the world-wide
lunar QR~I yet-there are some things to be
done.

The hams who are going to be successful
at 432 moonbounce, are the hams who equip
themselves to make measurements . The re
port, " It d idn't seem to work" at the termina-
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spectrum-just as we want it to be.
The WE 708A tube was recently available

from a Los Angeles surplus emporium at the
price of 39 cents each or ten for a dollar. We
bought a buck's worth, figuring some would
be NC , but all were perfect and sa turated
well. One was lost in initial test, when we
applied too much filament vol tage; it was sub
sequently hack-sawed open to find out the
details of its construction and to confirm con
nections. The details learned are presented in
Figure 3 along with its saturation curve.

The filament is a single, fine, straight, tung
sten wire through the grid helix. The grid
helix is perhaps 1/16" diameter and is welded
every turn to the shell. All this adds up to:
good cylindrical diode configura tion, close
cathode-grid spacing to cut down transit time,
and low grid to case inductance. In short, we
have a nearly ideal noise diode for a dime a
piece.

Construction details: The rf section of the
generator is constructed on an aluminum
plate bent in to an L, the W E 708A protrudes
through a 1'8" round hole to expose its fila
ment pins next to where the UC58A/U con
nector is mounted on the other side of the L.
The WE 708A is held in place by five 8-32
binding-head screws that are tapp ed into the
plate. The UC58A/U has four 2000, If w re
sis tors soldered to it each at 90° to its neigh
bors to form a less inductive load, approximat
ing a resistive sheet. These resistors are

L1262A
R62 12

6144
CV2171

I

Philco:
RCA :
Bendix :
Marconi :

Table

"rl - v

-± ,
-

<" t-
i= "<,

Z_!I p ~ C,

• •

W[ 70....

The tube I used is a triode, a \Vestern
Electric 708A, originally designed for ground
ed-grid UHF amplifier service. The grid and
filament are used as the diode elements, ignor
ing the plate altogether; the plate, if used,
co uld only increase transit time and shunt
capacity. The tube is used, as it was intended
to be used, with the metal shell (grid)
grounded. The 50 fl load is connected in the
filament cricuit; the filament power is fed in
by means of a concentric inductor, which also
tu nes out the stray capacity of the tube.

C" a small "tweaker," adds in a tiny addi
tional capacity to make adjustment to 432
me easier; it makes tuning to anywhere in
the 420 to 450 mc band possible. L t is con
structed of a l ~" length of ~" copper tubing
and has a piece of No. 20 teflon insulated
wire inside it. The use of teflon insulated wire
is only necessary because teflon will withstand
the heat of soldering.

The effective circuit, then, is as in Figure

Fig . 2 . Basic noise genera tor circuit.

only shown how to construct units for up to
about 200 me. The no.se generators described
previously, for ama teur use, have used the
5722, the d iode wired 24C (3C24) , or the
diode wired 801A, as their tungsten-filament
diodes. The 15E and 01A have also heen used
occasionally as diode-wired triodes, too. Com
mercial UH F noise generators use a variety
of tungs ten-filament tubes, all of which are a
bit expensive for most hams. If you can lay
your hands on one of these tubes, used or
otherwise surplus, by all means employ it
in your noise generator. Table I is a list of
such gems.

2.
At 432 me, if Cgk + C t = 3 mmfd, then

L must be 0.04 fLh to be parallel resonant.
The reactance of either Cgk + C t or L t is
about 100 fl, so the system has a Q of Jf, and
hence will be rather broad in its noise output

FI G. 3

Fig . 3. Connections of 708A and graph of
re lationship between "plate" current ond
filament voltage.
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Fig . 4 . Ci rcuit of d iode noise gene ro to r.
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* * * You are not making enough solid
contacts or working as much OX as
you should!

** * You are picking up far too much
QRM with your receiver!

* * * Your transmitted signal hasn't got
enough punch and is too broad!

You can solve them all by adding a BAND
FILTER to your present rig!! NOTHING
ELSE LIKE IT ON THE MARKET!!

CHANCES AREic ic ic

soldered to the UG58/U before it is mounted
to the aluminum sheet to make soldering easier
( less heat required ). Then L} is formed and
soldered from the WE 708A fi lament pin to
C3 . The cente r filament lead of L, is fed
through and soldered to the other filament pin
and to G t • C::, is then soldered in; be sure
this is the type called for or a similar low in
ductance stand-off ceramic. The res t is stra ight
forward. Diode and power supp ly were each
built in an L~lB 141 box chass is . The details
of wiring the diode circuitry are shown III

Fig. 4,
A word about II , ( the "fine" adjust ) IS

worthwh ile. Make Sli fe this one is a 2w typ e
A.n. (oh mite) molded carbon pot , if not both
R1 and H:!. This will make smooth di ode
plate current adjustment easy; a wire wound
pot will cause the plate curren t to vary in
steps because of the effect of the pot's slid ing
contact seq uencially contacting each wire ( the
same applies if you use a Variac ) .

To align on 432 me, C:! is temporarily re
moved and a UH F grid dip meter coupled
to L" loosely. C, is adj usted for a dip at 432
me. Then C:! is reinstalled, and we should he
ready for receiver checks.

The above noise generator was compared
with a Hewlett Packard 3431\ noise di ode us
ing my own 432 me converter as the «to be
measured" device. The results showed less
than 0.5 db d ifference.

The author wishes to thank Gene Howell,
W4 I1 LU, for his photography of the unit.

.. . W 6CXN

-

B A N D F ILT E R--

-

The BAND FILTER processes all transmitted and
received speech components through a unique
miniature solid-state signal generator using,
among other devices, a COLLI NS MECHANICAL
FILTER. In fin itely adjustable steep-skirted selec
t ivity is one very desirable feature. Another fea
ture, the PENETRATIO N CONTROL, makes a 200·
wa tt rig sound like I-kilowatt P.E. P. ; a 2·kilowatt
P.E.P. rig sound li ke ID-kilowatts !!

If you've been listening on 20·meter SSB lately,
you have probably hea rd what the BAND FILTER
does for WINVY's signal.

Only three simple EXTERNAL connections to your
present rig and it's set to go ! ! All necessary
cab les supplied- no soldering or drilling needed ! ! !

MODEl 8-3234 .... .$319.00 complete witb one-
year warranty.

INTERESTED? Space does not permit a technical
description here, so why not send
$2.00 for the INSTRUCTI ON MA NUAl.

L. E. BABCOCK & CO., INC.
85 Nob Hill Drive

Framingham, Moss. 01704

Bibliogra phy
1. J ones, F . "V. U .F . F or t he Radio Amateur," C.Q.

Tech nical Series, p. 178-184.
2. Goodman, n. " Ho w Sensit ive Is Your Receiver, "

Q .S.T., Sept. 1947, p. 13.
J. Geisler, D. T . "Reviewing The Radio Classics." C Q.•

June 1963., p. 40 .
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The revolutiona ry Davco DR-30 oll-tronsistor communications receiver offers t he ultimote

in versa t ility and performonce fo r the ham in a compact package, yet draws less current

than a single f ila ment

-:- COMPLETE COVERAGE
-:- MAXIMUM SENSITIVITY
-:- EXTREME STABILITY
-:- OPTIMUM SELECTIVITY
and the g reatest versatil ity ever provided.

WHAT ARE YOUR
OPERATING REQUIREMENTS?
Whate ver the mode, wh atever the band s,
w hatever the cond itio ns o f no ise and
interfe re nce a nd w eak signals, yo u' ll f ind
you r needs met w ithout compromise in
the so lid-state DAVCD DR-30 receive r.
Sure , it takes 25 transistors, 15 d iodes, 14
crystals, a Co llins mec hanica l filter a nd
much e lse, but check the specifications:
the DR·3D simpl y does things no other
unit can do l This sensationa l performer
gives you the circuitry and feature s to let
yo u use every bit of yo ur operllting ski ll
on the rea ll y chall enging co ntac ts, li nd
makes the routine o nes simp ler tha n ever.
And use it an yw here , mobil e or fixed; the
un ique capa bili t ies of the DR-3D make it
your very best inve stment in superb
co mmunications equipment.

Ava ilable d irect from facto ry;
insured shipp ing included. A
time payme nt plan is ava ilable.

$337.50

in old fa shioned t ube- ty pe receivers .

COVERAGE - Every kc. of 80. 40, 20, 15, 10 meters
plus 50.0 - 50.550 Me. (6 meters)
plus WWV at 10 Me.
plus expanded coverage for MARS, etc.
plus two more 550 kc. segments YOU

can choose
SELECTIVITY - 2.1 kc. Co ll ins Mechanical Filter fo r sse

plus 200 cycle ultra-sh arp crysta l f ilter
for CW

plus broad IF position for AM
STABILITY crystal first conversion oscillator (10

crystals supplied)
plus transm itter-type tuning VFO
plus crystal BFO·ca rrie r generator
plus a new co ncep t in extruded alumi

num chassis design fo r the most
rigid construction available •

SENSITIVITY - .6 microvolt sensitivity, with tuned RF
stage us ing premi um UHF·type
transistor (2N2495, w ith rated nclse
fig ure of 3db at 50 Me.)

PLUS tu na ble rejection-notch filte r fo r eli mi-
nating heterodynes

..nd b lanking-type noise limiter (p re se lec tivity)
a nd built-in 100 kc. crystal calibrator
and spl it-gear ball-bearing tuning mechanism
and separate AM and product detectors
and plug-in module subassembly construction
and new expanded warra nty ; designed and

manufact ured in USA
a nd tra nsceive compatib ility with companio n

01·20 2()()..watt sse transmitter
il nd Size (1/10 cubic foot) and weight (nine

pounds); installs anywhere

DAVCO ELECTRONICS
Post Office Box 2677
2024 South Monroe St .
Tallahassee , Florida
Phone 305-224-4322

Send fo r fre e brochure e xpla in ing all of the features of this unique rece iver.
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12V DC / 117V AC POWER SUPPLY IS BUILT·IN!
Connect t he equipment d irectly to t he 12 vol t vehicle battery . ..
or plug it into the 117 volt AC wall outlet. (Two power cables
are provided-one for AC- a second for DC operat ion).

ONLY 500 MILLS

STANDBY DRAIN FROM

VEHICLE BATTERY

~

"I
",,'

Drai n-saving panel switch
turns off t ransmitter

tube t ilaments and power supply

for casual listening.

EXPANDED

FREQUENCY CDVERAGE

250 k c , 80 -40 -20 -15 ,
with overlaps cove ri ng
MARS, out-at -band OX.

DELTA

RECEIVER TUNING

Receiver is t un abl e
several ki locycle s +
transmitter frequency.

SOLlD·STATE

DIAL CORRECTOR

Va ractor ci rc ui t sets
tran smitter frequ ency
t o dia l ca l ib r at ion .

SOLID-STATE

SWITCHING

Recei ve t o t ran smit
switch ing is a ll so lid
state. No t roublesome
re lays. A breakt hrough!

OTHER FEATURES: SINGLE-KNOB, DU AL-SPEED TUN ING · LOW FREQUENCY DRIFT •
VOX AND 100 KC CRYSTAL CALI BRATOR AVAILABLE AS ACCESSORIES. (SB-34 is pre
wired to accept VOX and Cal i brator- has receptacles on rear of the chassis for this purpose).

I 5 EI E I SIDEBAND ENGINEERS 317 ROEBLING ROAD, SOUTH SAN FRANCISCO, CALIF.



Now .. . from SB E ... a complete ly new SSB transceiver,
SB-34. All of the design features introduced orig inally in
the S8-33, and now well proved. have been retained ... and
an ent irel y new series of "p lus performance" features have
been added . S8-34 is handsome equi pment-conservat ively
styled, attractive ly appointed . . . comes in a physical " pack
age" even smaller than S6-33. Transistors and diodes
replace vacuum tubes throughout except in RF driver and
Final Ampli f ier stages for substant ia l reduction in current
drain-eooler operation-long li fe expectancy.

Suggested price. (InclUding
buil t-in ACt DC power supply)

$395

I5 eEl 317 Roebling Road, Sout h San Francisco, Cali f.

Please send data sheet on 58·34 transceive r

BI·LATERAL

MIXERS/AMPLIFIERS
Same transistors oper
ate both transmi t /re
ceive by switching di
rect ionof amp Iifi cat ion.

COLLINS

MECHANICAL FILTER
Used both t ransmitter
an d re c e i ve r - gi ves
stee p slopes . . . c lean,
sharp tran smit ted sigs.

PANEL SWITCH

SELECTS USB or LSB
Side bands are locked
to carr ier-no dial shi f t.

SIMPLE TUNE·UP

ANO OPERATION

One knob cont rols band
swi tch/exci ter tun ing.

NAME

HIGHLIGHTS: 135 watts p.e.p. input (sl ight ly
lower on 15). Freq. range: 3775-4025 kc, 7050
7300 kc, 14.1·14.35 me, 21.2·21.45 me. 23 trans
istors , 18 di odes, I -zener diode, l-varactor
diode. 2-6G65's PA, 1-12DQ7 driver. Speaker

NUMBER STREEr

"l TV ZONE STATE



Charles E. Spitz W4API
1420 S. Randolph St.
Arl ington 4 , Va .

The KWS-l as an SSB Exciter
for

VHF Heterodyne Converters
Judging by the number of SSB signals now

coming lip on the VH F frequencies, this is
rap:dly becoming one of the most popular
modes of operation. SSB can do on VHF
and UHF what it has done on the lower fre
quencies: provide more reliable extended range
communica tions. Most transmitting converters
marketed are designed for low power exciters,
with the higher power ranges requiring attenu
ation. The KWS-I is still at the top of the
art for high quality ssn, but the high cost of
this transmitter has discouraged most experi
menters from modifying it.

It is possible to extract the required low
level SSB from the KWS-I on the band of
your choice without drilling any holes or
soldering internal connections. The attachment
may he removed at any time with out signs
of ever having been present!

The left rear of the rf cabinet has a large
plug button which can be removed. It was
placed there should it he necessary to remove
th e band change switch shaft. Note the "be
fore" photograph where the shaft extends
above and between the plate coils of the paral
lel 6C L6's which are the rf drivers to the final
4CX2501l"s. This photograph was taken with
the bottom pan of the chassis removed. To
make room for the coax jack th e shaft must be
shortened. The shaft is of a non-brittle lami
nated fibre and saws easily with a hack saw

•

l

KWS-l before modification.

blade. Not much need be removed, about
1~ inches will do . Removing this piece will
not interfere with the original purpose of the
hole behind it .

The "after" photograph shows th e shaft end
removed and th e coax plug mounted in the
shaft remova l hole. Either the UG-1094/U or
the UG-625/U single hole mount female
sockets fi t the original hole perfectly. The
mating plug for this is the commonly used
llI\'C connector.

A two turn link is wound around the coil
of your choice as shown in the photograph.
Some converters call for a 14 me input, and
others for 28 mc. It must be remembered that
the direction of wind is the same as the
original coil, and that it is placed adjacent to
the cold side of the coil which is nearest the
chassis pan. The "coldest" end of th e link goes
to a lug placed under the coax socket nut for
a ground and the hot side to the inner con
ductor of the coax socket.

No retuning of the 6CL6 coils was found
necessary, and when this exci ter function is de
sired, th;' KWS-l high voltage plate switch is
turned off, and 4CX250n filament fuse is re
moved. When you return to normal HF opera
tion, simply return the fuse and remove the
coax plug. That is all there is to it.

... W4API

KWS- 1 after modifi cation.
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I

795

MMM·75
MO UNT

795
NET

Giant 0-11
BASE STATION

CUBICAL QUAD
Fo. elus o. 27-mc o p••al io n
lI g ht bu' r UY9~d. " i"cre u e l
C8 range SPEC IFICATIONS 8
db Forwa rd Ga"n; "0 db F,on,
to eack; 52 ohm coax Feed ;
norizonl.1 or verl,~ .1 po larou ·
I,on ; tong e st Elem~n l. 9'3 " ;
Boo m, 65'h "

D
B C

C8·S GROUND PLANE

-

A

SEND FOR "ANTENNA BUYER'S GUIDE"
with over 200 Antennas. Irs FREEl

(Nol Show n) 100· 1035 Slalnless Stee l tea- wh ip 6 95
w ith :lIa" slud '''''eaded 10 I iI 11 11 mo unts

RANGE

DEPT. 73
4125 W, JEFFER SON BLVD.
LOS ANGELES" CALIF. 90016
AREA 213, 731·2251

B CBS·3 11 mou nls on to p . lender o r trunk lid . 52
o hms, 60 wailS , RG 58 or e qui... ., 1.5 me min ..
1.1 to 1 al 'e sonan t fr equency . Fo r aul o. plane
or boal ,

o SR·600· 11 bese Sllll ion monopole fo , I I me te rs
Rlldi",n.g li nd g round plane e lements gr ounde d 10 2450

reduce lig h ln,ng damage . Wrile for ' specs ,

E SR·500·11 3·e lement beam II n1enna w 'fh power g a,n
approx . 2 112 (8 o B) in fO, ward d.recnon - aboul 24'5
10 10 1 inte rference reduction from sides and
rear. Handles up '0 1 Kw inpu l , I I Me Iers

C FG· l 0 3 un i... e 'sa l 103" f iberglass whip w ,lh :1,;, " x 695
24 threed bu e fill ing _

A CB·l Air Se ntry "Sho rly" - 23" o...e rall w ,lh 18 " 1 O'S
wh ip - lOP loaded f ,berg lass - comple te wilh
spr ing , mounl and 12 h . coax cable , For e ctc CB use

KWM-lon

LSB

One of the finest values in used equipment
on the market today is the KWJ-l-1 selling
for about $300 to $350. It is, without a doubt,
one of the most rugged, sensitive transceivers
ever built. It has a couple of faults, it covers
only 10-15 and 20 meter bands, but the sun
spot cycle will be bringing back the 10 and 15
meter bands in a coup le of years. The other
is its inability to operate on lower side-band
when the QRM gets tough, this can be easily
corrected.

With apologies to Louis Weber, K6GHU,
(P. 60 December 1963, 73 MAG ), and his
excellent article on the KWJ-I-1, I for one
always hesitate to actually modify a mfrs.
outfit, but Mr. Weber did give me an excel
lent idea on how to work my KWM-1 on low
er side-band without any modifications. First
remove the B.F.a. XTAL ( the one up front
near the p.T.a. ) and check its frequency.
Next, subtract 455kc from the crystal fre
quency. Take this remainder from 455kc and
you have the frequency of the XTAL you
need to get on lower side-band .

As Mr. W eber pointed out, the crystal must
be calibrated to .01% as measured into 32
mrnfd input capacity. To go on lower side
band, all you have to do is change crystals. 1
took a piece of Polystyrene rod about 3" long
and ~ inch in diameter and notched each end
so the XTAL's just fit into the notches.

With a couple of turns of "scotch" tape to
hold the XTAL's in place in their notches,
and a small cork on the top XTAL to hold it
firmly in place, when the lid is lowered, it's
not much of an effort to lift the lid-remove
the cork, swap the rod end for end to insert
the other crystal, put the cork back on the
opposite crystal and close the lid. The dial
will tune off frequen cy about 3kc from where
it normally tunes. I obtained my crystal from
R. E. Woods Electronics, 216~ North Parkwav

•
Drive, EI Monte, California.

• • • W3AQY
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Ken Morgan K01 EG/6

200 watts with a Swan 240
The Swan Engineering Co. model 240 is a 3

band (3.8-7. 2-14.2 me ) transceiver capable
of a SSB output of 100 walls pep or more.
Adding another 6DQ5 or replacing the 6DQ5's
with 6HF5's can double the output.

1. Remove the cover by removing the 3
metal screws on each side of the chassis; re
move the screws on the shield pl ate of the
power amplifier cage; remove the back wrap
around the shield across the rear of the unit.

2. Il ernove the 6DQ5 tube and unsolder the
red lead to the small capacitor on the PA
deck; unsolder the brown-white lead to the
meter light above the 0-400 rna meter; un
solder the rf choke that runs from the terminal
strip on the chassis to the tube socket; remove
the 2 6/32 bolts and nuts that retain the
socket,

3 . Use a Greenlee H~" diameter chassis
punch to punch the new hole . The hole for
the new socket should be up enough to per
mit insertion of the tube without having to
file off part of the base. The punch should be
positioned in the hole from which the red
lead was rem oved, as near to the chassis as
possible. The female part of th e punch should
be in the PA cage and the tube socket with
the components should be positioned dear of
the male part of the punch; use a 7/IR" open
end wrench to turn the socket pnn ch bolt.

4 . Position the socket in the new hole and
use a # 27 drill to make the new holes for
the socket mounting. Caution! Use a smaller
size drill to start the hole or th e bit may dam
age the components by drifting off the center
punch indentations. Remount the socket and
insert the 6DQ5 to check for any errors.

SB-33 on MARS
I imagine there are at least a couple of

guys interested in 4.025 me MARS operation
with their SB33·s. The modification is simple,
easy to do, has only six parts and it does a
good job.

The smalI toggle switch, a Unimax Sub
Minia ture Snap Acting Switch # lSB-l , is
mounted in the upper left hand corner of the
front panel just above the dial plate. The sili
con diode can be almost any standard type, a
I N456 does a good job.
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5. Punch a 2nd hole and drill the mounting
holes and mount the 2nd (upper) tube socket.

6. Hesold er all of the lead , and leng then
them as necessary. Check the instruction
book schematic and parallel the necessary pins
from the lower tube socket to the upper tube
socket ( except the filament wiring ) . Connect
20 wa tt resistor in series with the upper tube
filament pins, grounding one side and dressing
the lead to the rear of th e 12 volt filament
sup ply and the male power pIng. Add another
braid and plate cap for the upper tube. Re
place all the shields, blow out all of the metal
crumbs, and check the dress of the added
wiring against the pin numbers of the sche
matic for addi tional confidence.

7. Connect a power supply of 800/900
vdc @ 400/ 600 rna . Adjust the bias to the
proper level- 25 volts, Place a 1% resistor
across the meter terminals so the meter reads
400 rna at half scale ( 200) (Total current is
then meter reading times 2 ) . Tune up the
xmtr into dummy antenna on the 75 m posi
tion, wi th a Micrornatch and Termaline pre
ferred . Check the neu tralization as in the
book. Adjust the loading as usual except limit
the current to 225 ma per tube instead of
275 rna.

8 . Connect an outside antenna and with
normal speech your Micromatch should peak
to 200 on a sho rt sustained ahhhhh which
is a good healthy signal on any man's hand .
Values of resistances for the filament circuit
and meter shunt have purposely been omitted
to give the reader a l il ' mental exercise.

. .. K0 lEG/ 6

'"SILICON OIOOE

.......
""'<

s~~_.-J

""
'000

1. Close 5I adj vfo trim to 4 me
2. Open 51 set dial to marke r post 4 me
3. Adj pot until 0 .025 zeros in on marker

past 4 me
... W 6PDD



SERVICE
TESTED

EQUIPMENT

269.00
539.00
265.00

65.00
159.00

39.00
15.00
95.00

219.00
49.00
55.00

199.00
219.00
119.00

99.00
595.00

Heutcratters H1-32 .. _ .
uatucratters HT·J2B (like new) .
Hetucratters H1-37 .
Hall icrafters H1-40 . , .
Heath "Apache" .
Heath DX-40 .
Heath OX-GO .
Heath OX·l OO , .
Heath HA-IO Warrior .
Heath MT·} . . .
Johnson " Challenger" . . . . . .. . .
Johnson " Val iant " .
J h "C · " (I· ' )o nson oUrler I e new . . . . . .. . _...
Joh nson "Pacemaker" ..... . . . .. .. . . .
Johnson " Navigator" __ . . . .
Johnson Desk " Kilowatt" . .. . .

TRANSCEIVERS
Ga laxy II I tdemc) $299.00
Gonset G-76 ' . _. . .. .. .. _. . . .. .. 199.00
Heutcratters SR- 150 .. _ . , . , . . . . . . 459.00
Ha llicrafters SR-150 AC PIS .,. 15.00
Heath HW·22 (l i ke new) . . . . . . .. . 125.00
National NCX3 (li ke new) , , . . . . . . . . . . 215.00
SBE SB-33 (demo) . . . . . . . . . 269.00
Swan SW·120 , ,. , _ 159.00
Swan SW·140 . 159.00
Swan SW-175 , . , 159.00

VHF EQUIPMENT
Clegg " Ve nus" _$459.00
Clegg "Interceptor " 339 .00
Gonset Comm II 2M (c lean) . 129.00
Gonset Comm II 6M 99.00
Gonset Comm 111 2M . . .. . 189.00
Gonset Comm III 6M 159.00
Gonset Comm IV 2M 279.00
Gonset Comm IV 6M .. 229.00
Gonset Comm 6M linear . • . . . . . . . . . . . . . .. 99.00
Gonset Model 3112 (220 Me) 219.00
Johnson 6N2 Xmtr . . 109.00
lafayette HE45B . . _. . . . 99.00
lincoln 6M Transceiver 59.00
Poly-comm-e . . 259.00
Poly-Dornm 6-2 Transceiver . . 239 .00

ORDERS PREPAID WITH CASH REMITTANCE IN CONTINENTAL U. S.

RECEIVERS
Coll ins 75S1 _ ,$369.00
Elmac M-I070 PI S , .' ., , 49.00
Elmac PMR·6A . . . . . . . . . . . . . . . . .. . .. ,. . ... 39.00
Gonset G66 . .. _. . . . . .. , , . ..' 69.00
Gonset G66B . . , . . . . . . . . 79.00
Go nset 3 way PIS , . . . . . . . . . . 15.00
Gonset Super 6 Convertors 19.00
Hallicra fters S-85 65.00
aautcret tera SX-62A .. 249.00
Harti cra fters SX-S9 _. . . . . . . 84.00
Harti crafters $X·10lA . 189.00
aautcratters SX-lll . 169.00
Hammarlund HQl29X . .. . 85.00
Ha mmar lund HQ145 . 199.00
Hammarlund HQl70C . .. . . _ .. . .. . .. 209.00
Mosley CM-l W I spkr (l ike new) .. 129.00
Nat ional HRO-60 (w 15 cons) . 239.00
National NC-60 . . . .. ... . 39.00
National NC·1 73 15.00
Nattonal NC-183-0 . . 179.00
National NC-270 (l ike new) 165.00
Nati onal NC·300 w I carib. 189.00
Nat ional NC-303 w/ ceub . . _. 259.00
RM E 4350A '.. , ., 129.00
RME 6900 _.. . .. . .. . . 189.00
RME OB-23 , .. . . 21.50

TRANSMITTERS
B & W 5100 $139.00
B & W 5100 w 15lSB .. .. 269.00
B & W lPA·1 linear ... . . . . .. 229.00
CE 20A (factory-wired) 119.00
CE Delu xe 458 VFO (160-15M) . . . . . . . . . . . . .. . . . 29.50
CE Compo AMF GC-1 . .. 38.00
CE Slicer Model "B" 27.00
CE Q-Mult iplier #OQ _........ 17.00
Collins 30l-1 linear . 315 .00
Elmac A·54H .. .. . . . . .. 29.00
ttmac AF67 . . . , . . . . .. 49.00
Globe AT-4 Matchbox _. . . . . . . . . .. 34.00
Globe LA-I linear , , . . . 59 .00
Gonset GSB-IOO 199.00

ORDER
TODAY

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

Zip .

.Call

: MISSION HAM SUPPLIES
13316 Main Street, Riverside 3, Calif. 92501

I Attn: Bill Hullqu ist . K6l0S. Please Ship me the follow ing:

I1$ . enc losed. (Cash orders shipped FREE in conttnen-
I tal U. S.)

I§QUOTE t rade all owance and terms .

I
Please send latest HAM flyer.
Put me on your mail ing list.

I
I

NAME .. .. .
(please print )

IAdd ress

1City . ,Zone _. . .. State
I (Calif. orders add 4% tax)

1----------------

3316 Main Street
Riverside 3. California 92501

Phone 683-0523 (area code 714)

MISSION HAM
SUPPLIES

..----------------------
a ...... ~ ....... 47
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Cleanliness and a gentle touch ore necessi
ties when repairing a meter.

Cartoons by W ayne Pierce K3SUK

Jack Bayha VV8BPY
1475 VV;lson Mills Rd.
Chesterland, Ohio

Amateur, Spare that Meter • • •

There are p robably no pieces of electrical
equipment so widely used and so little under
stood as common D' Arsonal meter. :\1 05t
amateurs use them continually without very
much thought as to how they work, and
how to get the most out of them. Wide
misconceptions exist about many aspects of
meter usage, durability, etc.

Most well-designed units can stand a 1000%
overload withou t suffering mechanical dam
age, although with ac units, rectifier damage
may occur. Meters with target type pointers
are, of course, less able to withstand severe
overload rapidly applied. The movement up
scale has very little likelihood of damaging
the target pointer, but the sudden stop at the
end of the travel on a suddenly applied over
load is quite another thing. The target's mass
may bend the pointer.

Mechanical damage by dropping is quite
common, and needs no discussion.

Poor location of meters in equipment is
something few amateurs consider. The meter's
accuracy is entirely dependent on the flux
value in its gap. While the meter designer
uses material of high stability, demagnetizing
can, and does occur. It is customary in a
meter factory to make all units about 10%more

sensitive than required. This excess sensitivity
is then removed by deliberately "aging" or
demagnetizing the fl ux producing element.

This "aging" stabilizes the magnet and as
sures reasonable lack of susceptibility to fur
ther flux reduction under normal conditions.
Close proximity to a strong ac field, such as
that produced by a motor or transformer, is
not considered as «normal." Slow deterioration
may occur with resultant loss in meter sensi
tivity and calibration error.

The use of a soldering gun in dose prox
imity to the magnet will also cause slight flux
loss due to the very high ac field present.
With a properly aged magnet tbis effect is
very small.

The life of a meter can be badly shortened,
if it is not a sealed unit , by environment.
Overly humid storage may cause rusty pivots
and resultant friction. Steel particles small
enough to be airborne can actually accumu
late, over a period of time, enough to cause
sticking action.

Rough handling may not cause readily ob
servable meter deterioration. Quite often it
appears only in the form of friction. This can
be detected by running the meter up scale
slowly, stopping, then tapping the meter-the

.. .... & ... & ........



.. . W8BPY

7 8" '\- 5 6
~

---

An ove rl y humid atmosphere may couse
deteriorat ion o f the meter . . .

half an hour we have it all straightened out,
"as good as new: ' except we now have
wrecked the linearity of the meter, as well
as its calibration at end scale.

Oh yes, that pointer! With great aplomb it
is straightened out. Of course, the meter is
now off poise or balance, and won't read the
same horizontal and vertical. This fault is usu
ally not observed at fi rst, although some fel
lows may wonder why the meter makers put
those «s illy springs" on the pointer base.

Just before the meter front gets put on for
the last time, our friend will discover the lit
tle screw which adjusts the jewel. The usual
reaction to this is to tighten it up just a «hair."
The pointer won't wobble so much that way.
Indeed, it will hardly move at all, due to the
blunted pivot or pierced jewel caused by our

•repairman,
The front will go on for th e last time now.

Actually, it'll go on and off several times,
since the zero adjuster usually will miss the
slot. About this time it's discovered quite
often that the meter won't go to zero. Remem
ber th e spring trouble and the poise?

A few minutes and cuss words later, our
amateur places the meter at arm's length and
admires his work.

amount of motion after tapping bring friction
error. Rough treatment often causes minute
pivot blunting with resultant friction. Friction
is always more of a problem with more sensi
tive meters, as increased sensitivity is usually
achieved in a design by increasing the amount
of wire involved and the flux of the magnet
structure, and by reducing the power of
the springs. The added wire means more
weight, the weaker springs less torque. Re
sult : more friction. The added weight also
makes pivots more subject to blunting, so it
is necessary to handle high sensitivity meters
carefully.

Considerable damage is done to meters by
people with the best of intentions. It's bad
enough to have overloaded a meter by over
1000%, but the real damage wiII occur when
an attempt is made to straighten out the
pointer. Usually such repair jobs come to grief,
and there is great wonderment on the part
of the amateur abruptly turned meter repair
man. Why do meters always go bad when
the most capable amateurs try to become re
pairmen?

The first disaster which will befall a meter
with a bent pointer, occurs when the amateur
sits down at his desk and takes the front off
the meter. Unless a sheet of clean white paper
was placed on the desk top prior to opening
the meter, every tiny speck of steel trash in
the area will jump at once into the meter.
One almost invisible speck on the core wiII
cause the meter to become "sticky."

So the meter that originally had only a bent
pointer, now has an added built-in complica
tion-a tendency towards stickiness.

If our friend did put a sheet of clean paper
dO\\11, he probably forgot to demagnetize and
wipe off all the steel chips from the needle
nose pliers he's using.

If the meter survives thus far, the innate
curiosity disease will surely set in. The first
symptom of this is th e observation, "Say, look
at how they do this in this meter." It is natural
to touch the point involved while making the
observation. Such touching usually ignores the
presence of th e hair spring, and it gets bent.
This seems to be no problem since in about

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

1 KW P.E.P. Mono-Band Kit lKMBlV/81K $19.95*..c under Pat. for TELREX
2 KW P.E.P. Mono-Band Kit 2KMBIVj81K $22.95* 2,576,929 PL 65

-Kit comprises. encapsula~ed . " Balun," co~perweld, Insutatcrs, TEL REX LA B0 RATO RIES
PlUS Installation and adjustment instructions for any Mono-
band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. ASBURY PARK, NEW JERSEY
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"We're moving soon to a bigger and better location, here

in Milwaukee. At our present location we're bursting at

the seams with Brand New Factory-Sealed Equipment. It

would cost us too much to move our giant stocks-so ...

we're having this Giant Moving Sale, and passing the

savings on to you. Until we move, we'll be trading wilder

than ever. If you've been thinking about trading up to

some New Equipment, now is the time to get our quote.

You'll never get a better deal! Use handy coupon below!
There is no obligation."

•
Ian

Trade or No-Trade/Cash or Terms
SAVE BIG MONEY on

NEWGONSET EQUIPMENT
'@ S

~IHG OF TRADE~S

Proprietor

TERRY STERMAN

W9DIA

4828 West Fond du Lac Ave.

MILWAUKEE, WISCONSIN 53216
Telephone (414) 442-4200

VISIT our Bronch Stores, locoted ot:
6450 Milwaukee Avenue 19 Azalea Pk. Shopping (tr.

CHICAGO, ILLINOIS ORLANDO, FLORIDA
Phone (312) 763-1030 Phone (305) 277-8231

NOTE: Our firm was 'ormerlr known as

AMATEUR ELECTRONIC SUPPLY
We've changed the name ... THAT'S All !

We stock the entire
GONSET Line

•

STERMAN
ELECTRONIC

SUPPLY

~•••••••••••••~
• '.. •
• To: STERMAN ELECTRONIC SUPPLY .
• 4828 West Fond du Loc Ave" •
• MILWAUKEE, WISCONSIN 53216 7 •

• I am interested in t he foll owing new items: •

• •• •• •• •
• I have the following to t rade: •

• •• •• •• •• Rush me your SP EC IAL MOVING SALE TRADE-IN DEAL .
• by return mail. I understand I am under no obligation• •

• Name •

• Address •

• •C; ly _

• z;p .
• State COde .

•
0 Send latest Recond itioned Equ ipment BUlleti~.............-

50 .,::1 .. .. ,.. .. .,. . .., C'



IIlf you are considering
purchasing, WITHOUT
TRADE-either Cash
or Financed-any NEW
Equipment, Antennas ,
Towers, or Station Acces
sories, etc.-You will want to
get our Special NO-TRADE RAY
MOVING SALE DEAL. You K9KHW

know that the Manufacturers Mgr. Moil
would frown upon our adver- Order Dept.

tising a Discount ... So, tell us what
you are interested in on the Coupon
below, and we'll call you Long Distance
(at our expense), to let you know
how we can s a v e you BIG MONEY.
You are under no obligation! Sorry,
we cannot accept Collect Calls-we'll
call you. II

$399.50
73.50
79.50

299.00

399.50
73.50
79.50

299.50
409.95
409.95
64.95
12.95

489.95
49.95

89.95

GSB-201 1O-80m Li near ~12.27)

G·50 6m Xcvr, l17VAC ~13.00)

G-50 (CDVersion) ~13.90)

5DB RF Attenua tor .
lODB RF Allenuator ..
15DB RF Allenuator ..
Mobile Mtg. Brackets .
C . M' heramlc ICrop one _ .
Telescop ing Antenna .

GONSET
9000A 2m Sidewinder (SSB, AM, CW) Xcvr. ..(14.26)
!lO lA AC Power Supply for 900A ( 2.25)
902A DC Power Supply for 900A ( 2.70)
903A 500 Wall 2m Li near (10 .65)
910A 6m Sidewinder (SSB ,AM, CW) Xcvr .. ~14.26)

91lA AC Power Supply for 91OA ( 2.52)
912A DC Power Supply for 91OA ( 2.70)
913A 500 Wall 6m Linear (10.65)
3341 2m Communicator IV12VDC+ l17VAC(14.62)
3342 6mCommunicator IV12VDC+ l17VAC (14.62)
3409 Civi l Defense Ki t fo r Comm. IV ( 2.16)
3363 Canvas Carrying Bag .
GA-138 108·138mc Xcvr Ai rcraft ~17.51)

3362 Civ il Air Patrol Kit. ( 1.62)
3357 2, 6, + 1\04 meter VFO J 3.06)

3340
3221
3300CD
3448
3449
3450
3365
3350
621-018

The above monthly payments are
shown for $5,00 down-regular price
no trade-for 36 months.

Of course if you purchase during our
GIANT MOVING SALE-Trade or No
trade .• • your monthly payments will
be less.

-

-."
~ ..
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Ed Souct!s W A 2DJU
Amperex Electron ic Corp.
Sla tersvi ll e, R. I.

Transistor RF Power Amplifier Design

case, some comp romise IS required to attain
these goals.

Both common emitter and common base cir
cuits are used for rf power amplifier designs.
The choice is influenced primarily by operat
ing frequency, power gain and desired hand
wid th .

R,

(1)

RFe

, LFig.2A

R _ (Vee)'
L - 2 . Po

Vcc = collector supply voltage.
Po = power output in watts.

Fig. 1 is a schematic of the familiar Pi net
work. The formulas for calculating the reactive
components C h C2 L and the value of RL are
as follows, assuming Vco = 15v, Po = 0.5 watts,
and QL (loaded Q) = 5, Ro = 50 ohms:

Tonk Circuit Design

The amplifier's output tank circuit must sup
ply a p roper load impedance an~ must not
cons ume too much of the amplifier s power. At
the same time the output tank circuit efficiency
should be high.

Usually the de supply voltage is known in
addition to the desired power output. The load
impedance that the collector will see may then
be calculated from equation (1) (neglecting
VCI~ sat) ·

The amateur will find solid state circuitry
des irable in man y transmit ter applications such
as oscilla tors, frequency multipliers and p ower
amplifiers. Though there are similarities in tube
and semiconductor circuit design, there are
also very important inherent differences be
tween transistors and vacuum tubes which
must be taken into account in circuit design.
Unlike vacuum tubes with high Input and out
put impedance, the transistor is a low imped
ance device . The input impedance, which is
dependent on frequency, may be as low as ten
ohms. Collector output impedances in the fifty
to one hundred -ohm range are ofte n encoun
tered .

Transistor circuits require crysta l controlled
oscillators for maximum frequency stability.
Since the output frequency is often much
higher than the oscillator frequency, several
stages of frequency multiplicat ion may be re
quired.

The number of amplification stages required
to obtain a specified output power is a function
of the power gain of the transistor. The gain
in turn is a function of frequency, supply volt
age, circuit configuration, class of operation and
drive power.

Operation of low level stages in class B or
C is inefficient and results in low power gain
since drive power is necessary to turn the de
vice "on." Therefore low level stages can be
operated in class AB. However, for high drive
level, class C operation is preferred because of
the h igh efficiencies which can be obtained .

The goals to achieve in class C amplifier
design are h igh de efficiency, large power out
put and low drive power. As is generally the

A

•, L e,R, ,
~.1 _ e, RFe e, Ro50n,,
rh

-vee

Fig. 3Fig . 1

RFe

L,
J..-r-c,,,
rh

H MACAZINF



The values o f the reactive components are cal
culated as indicated for Fig. 1.

The Pi network is desirable in applications
in which feed-through of subharmonics is of
no consequence. In many cases, however, in
which the operating Q of the matching net
work is very low the T network shown in Fig .
3 will better meet the needs of the problem.
In such a circuit, the loaded Q is increased by
raising point "A" to an impedance level of 1 k
ohm (or more ) and then transforming down
to the 50 ohm output impedance. Tuning to
resonance is accomplished by means of C1 ;

loading is accomplished by means of C2 .

Assuming Q" =5, Hr. = 75 ohms and Ro is
the output load, the valu es of the components
of the T network can be calculated in follow
ing manner:

1. R =RdQr? + 1) = (50) (5" + 1) =
1300 ohms

X, R R _ 1300
2. = 260 ohms

Qr Qr. - 5

3. Q" = j R = j 1300 =4.2
- RL 75

R 1300
4. X2= Q2 = 4.2 =310 ohms

5. X,. = Q2R" = 4.2(75) = 315 ohms

a, 50
6. XC2 = Q, =5 = 10 ohms

x, ' X, 260 (310)
X X = 960 310 = 140 ohms- l + - :! -' +

L

( 15) 2 _

= " 0 '" = 220 ohms_ X .0

,,
-f , Fig . 4C,

R, ,
R,,

-~ ~

~Co

1
RFC,,

m

1 R
_ VCC

2

. L- 9 P
- 0

2. XCI =~~ = 2~ = 45 ohms

3. XL = X CI = 45 ohms

4 . x,.. = Ro I R L

o 'V Ro (Q2 + 1) - HI.

=50~50 (52:~~ _ 225 = 23 ohms

The output capacitance, Co, can be a prob
lem when designing matching networks for use
at two meters or higher. The capacitance Co
is an appreciable part of C1 when compared to
the calculated value of C I • Since C I and Co are
essentially in p arallel they will add, and a
value of C larger than C I calculated will have
to be accounted for , and may then make the
Pi network as shown in Fig. 1 impractical.
Fig. 2, however, shows as alternate connection
for the Pi network. The combination of Land
C1 is now a variable inductor which is tuned
to resonate with Co at the operating frequency.

RFC

L

L _(-..on TO

n aL .1tl!:_OOC~

R,R,

Fig. 6

ro.
J

Interstoge Couplings
The input network of the following amplifier

must provide coupling between the driving
source and the base to emitter circuit. In most
applications, the load impedance of the driving
stage is much h igher than the input impedance
of the amplifier. The input impedance must
therefore be "transformed up" to the correct
load impedance value for the collector circuit
of the driver stage. Several circuits which will
provide matching between the collector and

Fig. 5

RFC

L,

L
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C

~PR I L 1965



- - -- -............. _ _ .. _ ..... . ....T...... . -- - OUT......, ... -

2N2084 l N20e<l 2N208 4 l N2786 ( 2 ) ZN27116

•
r'
r

AJ383 AI383 """Rj c, n c...
• ..
•

C. • C. ,

n 'J
., • •

~ jl:- r· ~
~ •

~M
c. c,

:\J ,.. ". V "- V ,

rc, ,,-c, ..~ .. "~ M

,,~ " -!, , ~"'r '''.'0

-1- f- o!, 1- , Jc- IT. , •• ... r r U"~ l, , '" '" -
Fig . 7

1:1 voc

L I, 7T .;;20E V4" die, close wound, 2T link
.;:2 4 insu lated at co ld end

L2. 6T "' 18 bus bar, 5/16" die . '/," lang.
to p 3T from g round li nk, 2T #24 Ins .

U , 6T # 18 bus bar, 5/ 16" dio. V, " lang.
co llec to r tap 3 turns, base 1 turn, both
tops from cold end of coil

L4, 2 V2T # 14 , bus bar 7/16" dio . 3/8" long
LS, 6, 2T #14, bu s bar 1/ 4 " die. V4" long

the base-emitter circuit of the following stage
are shown in Fig. 4.

F ig. 4A is a Pi network while Figs. 4B and
4C are ordinary parallel resonant tank circuits.
In Fig. 4C a tap point is p rovided for the col
lector circu it. This point is best determined
experimentally. It should be noted that parallel
tuned circuits provide the best suppression of
subharmonlcs.

In Fig, 4, HI is the collector load impedance,
H:.,: is the input of the next stage and QL is the
operating Q. The values for the reactive com
ponents of Fig. 4A can be obtained bv use of
the following relationships: .

I. x, = R,
Q..

R.,

2. Xc, = j~, (Q" + 1)- 1.,
Frequency Multipliers

A frequency multiplier stage is operated as a
class C amplifier. The power efficiency for a
multiplier (as is the case for any class C am
plifier ) is a function of the conduction angle
of the individual stage, the peak collector cur
rent, 1", and the collector voltage Vcc- A typi
cal frequ ency multiplier stage is shown in Fig.
5. Note that the values of C 1 and L1 are se
lected to resonate at two or three times the
value of fO'

Crystal Oscillator

The power amplifier and multiplier stages
have been discussed and all that remains is to
provide an rf signal to drive the other stages .

C I , 6, 7- 100 pi
C2, 3, 5, 4-25 pi
C4 , 2 - 12 pi
A ll va ria b le ca pacitors a re compression type .

Air dielectr ic type capaci to rs ca n be sub
s t itu te d if des ired.

Heat s in k for the th ree 2N27 8 6 's Wakefield
Engr. # 207 .

A typ ical crystal oscillator is shown ill Fig. 6.
The oscillator is a common base, modified

Colpitts type, with the crystal used in a series
mode. HI> H~ and H;J provide the transistor
biasing, and the feedback is determined by the
ratio of C, to C3 . The values of C" and C3 also
depend upon the power outp ut and frequency
stabil ity desired. Frequency stabil ity is furth er
assured by using a small collector current
swing and loose coupling between the oscil
lator and mul tiplier circuits. The loose coupling
will insure that loading effects of the mu ltiplier
on the oscillator are negligible.

Conclusion

The various stages discussed in the previous
paragraphs have been treated in a somewha t
general manner since individual requirements
such as components, frequ ency, etc. must be
considered .

Fig. 7 is an overall schematic of a complete
C\V transmitter in which the various stages
have been combined. It should be noted that
this design is only representative of how the
final result would appear. The values for the
capacitors and coil data given are for 160 me.
Most ad justments will hit 2 meters without
much trouble.

The output stage is composed of two class
C amplifiers connected in parallel. They are
slightly back biased by the 0.5 ohm resistor in
the emitter circuit. Col and L5 is a series tuned
circuit, resonant at the frequency of the second
mult iplier.

The output network L 6 , C, and the parall el
combination form ing Cij is a T matching net
work which is designed to reject subharmonics
and higher harmonics of the desired frequen cy.

. .. WA2DJ U
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Allow 50r lor
p a ck ing a n d

~hi pping .

Ca lilorn ia resi 
d en ts incl ude
4 " sales t ax.

SAN JOSE. CALI FORNIA

Grey me tal case. 5 V4 " H x l 1J4 " W x 2V4"D ,
with standard f ittings. 1:va" Bright-vue meter,
and detachable. te le sco p ing antenna which ex
te nd s to 1 0~ ". With ins tructio ns a nd schema tic.

THE BEST
VALUE WE

HAVE
EVER

OFFERED!

An excellent combinat ion un it for ei the r ho me
station or mobile use .•• as an accurate Stand ing
Wave Brid ge and a sensi tive Fie ld Strength
Meter. 52 ohm imped ance . wil l take a ful l kilo
wa tt a nd can re ma in in the line a ll of the t ime .

•
S. W. R. BRIDGE and

FiElD STRENGTH METER

95

1000 SOUTH BASCOM

QUEMENT
ELECTRONICS

New Products

New Amperex SSB Tube
By now, most hams know that there is more

to a sideband amplifier than its power outp ut .
Amperex' new 8579 beam tetrode is designed
to give excellent linearity in SSB service up
to 60 me. A special geometry has been used
to keep thi rd order distortion products better
than 30 db down. The 8579 can supply 110
walls PEP in All, SSB CCS service. In class C,
it gives 110 walls output with only 600 volts
on the plate. A~I rating is 94 watts and it
also makes a fine mod ulator. The tube is high
ly efficient and its low drive requirements
simplify driver design. The 8579 has douhle
ended construction, a common basing arrange
ment and a hard glass envelope. Price is
$21.50. Amperex at Hicksville, K Y. can give
more information and data sh eets .

Galaxy Re jector Notch Filter
Galaxy Electronics has introduced the Re

jector, a tunable notch filter. This seven tran
sistor notch filter greatly improves the re
ception on any ham receiver or transceiver.
The Rejector is tunable from 300 to 5000
cycles to suppress heterodynes, QR~I . ignit ion
noise, background noise and other irritating
receiver interference by over 40 db. It con
nects between the receiver output and speaker.
The front panel is reversible for either hori
zontal or vertical mounting. It's only 7J2 x 5~~ x
2Jt Price : $34.95. You can ge t more iuforma
tion from Culaxv. 10 South 34th St., Council
Bluffs, Iowa .
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L. F. Kiner K6VNT
12 13 Pa cif ic St.
Santo Mon ico, Co l.

Some Worthwhile

Seneca Modifications

Having owned and operated a Heath Sen
eca for the past two years the author has
made numerous modifications to the original
unit that have proved rewarding and worth
while.

For those Seneca owners who may wish to
incorporate part or all of these modifications,
the following pages will explain how it is
done.

Audio Stoge Improvements
To preclude the possibility of rf getting into

the audio section of the Seneca, add an rf
choke in series with the .001 mmfd input
capacitor. C28. If you intend to operate pri
marily on two meters, use an Ohmite Z-144,
otherwise a Z-50 should be used.

To reduce hum and incorporate additional
B+ filtering two components are added . Re-

Copper shield around audio sta ge is shown
so ldered in place. Note that shie ld is soldered
direct ly to the choke case.

56

fer to pictorial 14 on page 38 of the Seneca
manual. The following steps are taken :

1. On terminal strip AA remove the orange
jumper between terminals two and four.

2. Replace the orange jumper with a 2-watt
15K or 20K resistor. Solder the connections
at terminal four ( there will still be three wires
on th is terminal) .

3. Solder a 10 to 15 mfd/4.?O w vdc
smallest size possible-electrolytic capacitor to
terminal two (again, there will be three
wires). The negative ( -) side of the capacitor
is soldered to the most convenient ground
point available.

This added filteriog and decoupling will re
duce existing hum and perhaps some improve
ment in the aud io quality will also he no
ticed.

Before making the above additions to the

Note lacing cord tied around grid coil L9
compressing the coil for maximum grid cur
rent.

73 MAGAZ INE



TRANSCEIVER HIT PARADE

- demonstrator -

Box 37A Watertown, So. Oak. Phone 605 866-5749

America's Most Reliable Amateur Dealer.

CASH /NO TRADE

$349.00
39.00
44.00
25 .00
20.00
59.00

7.00
65.00

379.00
229.00
249.00

89.00
109.00

79.00
159.00
159.00
109.00
129 .00

79.00
89.00

9.00
59.00

129.00
159.00
109.00
369.00

29.00
99.00

119 .00
99.00
59 .00
39.00
19.00
65.00
85.00
79 .00

169.00
379 .00

85 .00
39.00

139.00
15.00
35.00
49.00
15.00

"HI-OM! Here is another listing of
Good, Fully Reconditioned and Guar
anteed Gear - At Down to Earth
Prices." 73-Stan Burghardt W<j>BJV

W RI TE FOR LATEST REVISED BULLETIN
ISSUED M ONTH LY

CLEGG VENUS - demon strator 
GLOBE CHIEF Deluxe Transmitter
GLOBE SCOUT 680A Transmitter
GLOBE PSA-63A AC Supply
HAtLiCRAnERS MR·150 Mount for SR·150
HAlllCRAFTERS P·150 DC 12v Supply for SR·15D or SR·1GD
HALLICRAFTERS R46B Speake r
HAlliCRAFTERS S85 Receiver
HAlliCRAFTERS SR·150 Transceiver
HAUICRAFTERS SR·160
HAlliCRAFTERS SR·160 Transceiver
HAlliCRAFTERS SX·71 Receiver
HAlliCRAFTERS SX·96 Receiver
HAlliCRAFTERS SX·99 Receiver
HAlliCRAFTERS SX·l0l MKIII
HAlliCRAFTERS SX·l0l MKIIIA Receiver
HAlliCRAFTERS S·108 - demonstrator - (new)
HAlliCRAfTERS SX·ll0 - demon strat or - (new)
HAlliCRAfTERS CBS CB Tran sceiver
HAMMARlUNO HQ129X and Speaker
HAMMARLUND S-100 Sp eaker
HEATH OX-60 Tran smitter
HEATH OX·l00B Transm itter
HEATH HW·12 & HP·13 Supp ly
HEATH HW32 Transceiver
HUNTER BANOIT 2000A
JOHNSON ADVENTURER
JOHNSON RANGER
JOHNSON RANGER - exce lle nt 
JOHNSON 6N2 Tran smitter
KN IGHT R·l 00
KNIGHT T·60 Tran smitter
KNIGHT Y·44 YFO
NATIONAL NC88 Receiver
NATIONAL NC98 Receiver and Speaker
NATIONAL NC125 Receiver
NATIONAL NC300 and Cal ibrator
NATIONAL NCX·3 and NCXA Transceiver and AC Supply
RME·4300 Receiver
SIMPSON 311 VTVM (new)
SWAN SW11S Transceiver
SYlVANIA Model 140 Tub e Tester
TECRAFT Model 150 Cr iter ion Converter 6mtr 28·30 MC IF (new)
TERADO 50113 12Y to 110W AC 200 watt
WEBSTER BAND SPANNER Antenna

Write for our Special

Transceiver Packet

Use our tailor-made
time payment plan.

COLLINS

KWM 2 Transceiver 1150.00
516 F2 AC Supply 115.00
MP I DC Supply 198.00
351 02 Mobile Mount 120.00

DRAKE

TR 3 Transceiver 550.00
AC 3 AC Supply 79.85
MS 3 Speaker 19.95
DC 3 DC Supply 129.95
Mk 111 6.95
HALLICRAFTERS

SRI60 Transceiver 349.50
PI50 AC Supply/ speaker 99.50
PI50 DC Supply 109.50
MR 160 Mobile Mount 14.50
NATIONAL

NCX-5 Transceiver 685.00
NCX 3 Transceiver 369.00
NCX·A AC Supply/speaker 110.00
NCX-D DC Supply 119.50

SBE

SB 34 39.00
SB 2LA 249.50
SB 2MB 12.50
SB 2VOX 34.50
SB 2XC 24.50
SSE Mike 14.50

SWAN

Swan 350 395.00
Swan 400 Transceivers 375.00
Swan 406 VFO 65.00
Swan 420 VFO 120.00
Swan 1117B AC Supply 75.00
Swan 512 DC Supply 145.00

APR Il 19 ';1;
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The front ponel crystal socket is mounted
di rectly below the power on pilot lamp and
to the left of the mete r switch.

audio stage of the Seneca it may be necessary
to remove the parallel 6.8K resistor and 2
mmfd capacitor. If you do, don't forget to
replace them.

Whatever hum may remai n will undoubted
ly be removed by the followin g:

The low voltage filter choke is located next
to the audio section and is isolated by cutting
some copper sheet stock and completely en
closing the audio section- as shown in the
photo.

Heferri ng to pictorial 18 on page 52 of the
Seneca manual, it can readily be seen that
the choke, 46-22, is a most likely suspect in
the cause of hum. Be sure that your shield is
on the audio section side of the choke and
that it does not short out any components.

Solder the shield directly to the top of the
filter choke and at two or three places on the
chassis that are convenient. The shield will
be mostly self-supporting if cut a little over
sized and forced into position. The sh ield is
quite effective in eliminating hum introduced
by the filter choke.

Lack of Grid Drive?
A number of Seneca owners have com

plained of a lack of grid drive. Adjusting coils
L7, L8 and L9 accordi ng to the manual in
structions may help but in too many cases it
seems that coil L9 wants to be compressed
beyond its capability.

This was the case with the author and sev
eral other local Seneca owners. The solution?

T ake a short length-about 12 inches-of
nylon lacing cord and tie the coil into the
desired compressed position. This is done with
the B+ off of course. A little experimenting
here with the lacing cord position and tension
will disclose the optimum condition which will
deliver grid current plus. Of course you should
first check the 2E26 to be sure your lack of
grid drive is not just a flat or mushy tube.

58

"Dummy" FT-24 3 crystal holder wi th cover
removed to accomodate new leads .

Adding a Front Pane l Crystal Socket
Probably the most inconvenient feature of

the Seneca is that of changing crystals. Al
though this can be done through the top ac
cess cover- (we've done it, but don't recom
mend it)-it certainly leaves much to be de
sired and may cause many gray hairs to
sprout. Crystals may also be replaced by re
moving the chassis itself. Remove the front
panel screws and the rear apron screws and
slide the unit out of the case to make the
crvsta l sockets accessible.

"A simpler and more desirable feature would
he to have a crys ta l socket on the front panel.
Why not? This inolves only about 30 minutes
of labor to mount the crystal socket.

The best posit ion for the crystal socket is
directly below the power on light.

Make yourself a template of the crystal
socket you intend to use and gently center
punch the points to be drilled . Center punch
ing is almost a necessity to avoid the drill
skidding and marring the panel. Before drill
ing, be sure the area directly behind the pro
posed crystal socket is clear or you may find
yourself rewiring the meter switch harness.

After the panel has been drilled and the
socket mounted, it will be necessary to make
the connections to the front panel crystal
socket .

This can be done by wiring directly to
the XTAL-VFO selector switch, or a "dum
my" crystal may be inserted into one of the
original crystal sockets and leads brought up
and soldered to the new crystal socket. This
is made by removing the crystal cover and
insides from an FT-243 crystal holder. Solder
new leads to the pins of the FT-243 "dummy"
of sufficient length to reach the added crystal
socket and solder.

Going to Plate Modulate?
The merits of plate modulation versus con

trolled carrier modulation have been written
about many times so we'll bypass that for

73 MACAZINE
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Fig. 1: Schematic diagram showing modu
la tor connector inserted in 6146 B + line.

Iator connector and solder. (This will be the
connection to the low side of the modulation
transformer secondary) .

3. Connect another lead from terminal 1 of
terminal strip BB to the other pin of the
modulator connector and solder. (This will
be the connection to th e high side of the
modulation transformer secondary ) .

Be sure to use good quality high-voltage
wire, The type used by the author is test lead
cable. This is very good and has a breakdown
of 10KV or better.

With this done the modulator may be con
nected to the Seneca by using a mating plug.
Polarized plug and connector are recommend
ed to insure that correct connections arc
made at all times.

If you decide that you want to revert to
controlled carrier operation, put the 12AX7
and 60E7 back and insert a "shorted" plug
into the modulator connector.

Fig. 1 shows the schematic result after add
ing the modulator connector.

In conclusion, 1 would like to say that I
have made all of the foregoing modifi cations
and am most pleased with the results. There
has been a minimum of alterations to the origi
nal unit and the re-sale price- (if you ever
think of selling the Seneca)-should be main
tained if not improved.

Our thanks to Sal, WA6PMP, for his sug
gestions on improving the audio section and
the red uction of hum. 73.

now. If you want to plate modulate the Sene
ca it will be necessary to do the following:

I. Break the plate Il+ connection to the
6146's and insert the modulator leads.

2. Heplace feed-through capacitor FT-15
with a unit of higher voltage rating-prefer
ably 3KV. The original lKV unit just won't
stand the gaff when plate modulating. This
can be done easily by installing one of the
standard ceramic feed th roughs and by-passing
with a .00 1 mmfd 3 KV capacitor.

3. Installation of a two-pin connector on
the rear apron of the Seneca chassis to accept
a mating plug from th e modulator. The author
installed this connector between the mike con
nector and coaxial connector.

4 . Disable the existing Seneca audio. Th is
is best done by simply removing the 12AX7
and 6DE7 from their respective sockets.

After you have installed the modulator con
nector, refer to pictorial 18 of page 52 of the
Seneca manual.

1. Remove the orange lead between termi
nal 4 of terminal strip DO and terminal 1
of terminal strip BB.

2. Connect a lead from terminal 4 of termi
nal strip DO to one of the pins of th e rnodu-

Connector for modulator is mounted between
the mike connector and coax ia l connector.

Original feed thru capaci tor is replaced with
ceramic feed through and 3KV .0 0 I mmfd
capacitor.

I P O I I 10,cc
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"We're moving soon to a bigger and better location, here

in Milwaukee. At our present location we're bursting at

the seams with Brand New Factory-Sealed Equipment. It

would cost us too much to move our giant stocks-so ...

we're having this Giant Moving Sale, and passing the

savings on to you. Until we move, we'll be trading wilder

than ever. If you've been thinking about trading up to

some New Equipment, now is the time to get our quote.

You'll never get a better deal! Use handy coupon below!
There is no obligation."

. ..

TERRY STERMAN

W 9DIA
Proprietor

~I~G Of TRADERS

•
Ian

Trade or No-Trade/Cash or Terms
SAVE BIG MONEY on

STERMAN

NEWHAlllCRAFTERS Equipment El~~T:p~r-:::-...~IC;o'-

~@ ~0~~:z(

NOTE: Our lirm was lormerly known as
AMATEUR ELECTRONIC SUPPLY
We've chenged the neme .. . THAT'S ALl!

4828 West Fond du Lac Ave.
MILWAUKEE, WISCONSIN S3216

Telephone (414) 442-4200

We stock the entire
Hallicrafters Line

STERMAN
ELECTRONIC

SUPPLY

~•••••••••••••~
• '" •
• To: STERMAN ELECTRONIC SUPPLY •
• 48 28 W e,l Fond d u Lac Ave., •

7• MILWAUKEE, WISCONSIN 53216 •

• 1 am interested in the fol lowing new items: •

• •• •• •• •
• I have t he follow ing to trade : •

• •• •• •• •• Rush me your SPECIAL MOVING SALE TRADE-IN DEAL •
• by return mail. I understand I am under no obligation . •

• Name •

• Add re ss •

• e;ty • VISIT our Branth Stores, lotated at:
• Zip . 6450 Milwaukee Avenue 19 Azalea Pk. Shopping (Ir_

••St~ sene Iatest Roc,"dlll,"'d EqUI~~::' BUII,"n... CHICAGO, ILLINOIS ORLANDO, FLORIDA
••••••••••••• Phone (312) 763-1030 Phone (305) 277-8231

-- 73 MACAZ INE



....... Ulrich L. Rohde
Technical Consultant
German Amateur Radio
Club <DARC )

A Low Noise

Transistorized 2 Meter Converter

L5

UIXEIl
AF 106

11

"

0"

2.7K I K

III 113

Fig. 1. Two meter conve rte r.

co
SOA
ANT.

the mixer transistor. For d istortion free opera
tion high em itter current is used on the
mixer.

The outpu t bandpass filter III the mixer
ou tput a t 29 me has a band width of -to 3 db.

In designing the converter, the most d iffi
cu lt p roblem encountered was the design of
the 116 me oscilla tor. In order for it to op
era te p roperly the frequency accuracy had to
be with in ± 15 cps in the tempera tu re re
gion ± 5°C (41"1' ) and 50 °C (1 22°F ) . The
avera ge p roduction tolerance could not exceed
100 cps and this could only be achieved by
a very expensive crystal made especially for
the set in Germany by a fi rm which only

The elect rica l performance of modern vhf
transistors a nd their low price now encourage
ma ny hams to use them for a number of
applicat ions-especially in vhf converter cir
cu itry for 2 meters.

T he information given here covers some of
the important details of a German 2 meter
converter, fully transistorized 111at has a no ise
fi gure of less than 2 db.

T his converter compa red with one using
the famous 4 17A tube p roved to have not only
a lower noise Rgure but also the ability to
handle h igh input signa ls with amazing lin
earity.

C laucing at F ig . I , one can see that the
input circuit has a transis tor with a se ries
resonance circuit between base and emitter
a nd th is is "grounded" by a capacitive vol
tage divider. Since the emit ter configura tion
requires neutraliza tion, the base configuration
has lower amplifica tion but the compromise
is a good one. This compromise provides bet
ter noise a ttenuation and bett er impedance
matching. F urthermore, the cumbinatio n af
fords a ' means for feed-back compensat ion
and allows stab le operation.

T he diode show n connected to the base of
the A F- 139 transistor is used to p rovide a
d istort ionless signal to the mi xer ; but its main
purpose of course is to reduce cross-mod ula
tion generated m ixer p roducts.

A high Q bandpass coupling circuit is used
between the r f amplifier and the mixer. The
bandwidth of this circuit is -+- 1 me. Mea
sured image rejection is greater than 50 db.

Additive mixing is used applying 170 mv
of rf signal from the oscilla tor to the base of

n MAGA ZI NE
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RAY
K9KHW

Mgr. Moil
Order Depl.

"If you are considering
purchasing, WITHOUT
TRADE-either Cash
or Fi nanced-any NEW
Equipment, Antennas,
Towers, or Station Acces a

sories, etc.-Youwillwantto ~~_~
get our Special NO-TRADE
MOVING SALE DEAL. You
know that the Manufacturers
would frown upon our adver
tising a Discount . • . So, tell us what
you are interested in on the Coupon
below, and we'll call you Long Distance
(at our expense), to let you know
how we can s a ve you BIG MONEY.
You are under no obligation! Sorry,
we cannot accept Collect Calls-we'll
call you."

~••••••••••••~
••• •
• To, STERMAN ELECTRONIC SUPPLY :
• 482 8 West Fond du lac Ave., 7
• MILWAUKEE, WISCONSIN 53216 I
• I am seriously co nsideri ng purchasing t he f olloWing .

new equipmen t without trade-in:

• I
• I
• I
• I
• I understand you will phone me long distance (at •

•
your expe nse) and tel l me how I can save money I
during your MOVING SALE:

• My home phone # is: My phone # at work is: •

• •• Be st t ime to call : Best time t o call: •

• I
• My area code is •

• Name I
• Address I
I City II
I ZipI Slate Cod.,__ _ I

•
0 Send latest Re condit ioned Equipment Bullet in_______.....•....•••-

WIR ED
$ 59.95

49.95
64.95
24.95
24.95
79.95

164.95

HAM
NET

$ 69.95
99.95

149.95
169.95
295.00
19.95

525.00
4.95

s 99.95
109.95
94.95
69.95
69.95

$139.95
1\4.95
109.95
89.95

379.95
24.95

395.00
4.95

365.00
225.00
650.00
349.50
37.95
39.95
14.95
99.50
99.50
79.95
79.95
24.95
12.95
19.95
14.95

189.95
189.95
11.50

225.00

KIT
29.95
29.95
29.95
14.95
14.95
49.95
84.95

(667)
(6.67)

(7.94)

(3.41)
(3.41)
(270)
(270)

Test Equipment:
VTVM
Condenser Tester
Rf Generator
Resistor Decade
Capaci tor Decade
Battery Eliminator
Osci lloscope

•

CRX·2

S- 120

$X-62 B

HALLICRAfTERS
S·120 AC/DC (2. )
S·1\8 5 tu bes (3.42)
S·108 7 tubes (5.23)
SX· 1\O7 tubes (5.95)
SX·122 9 tubes (10.47)
HA·7 Calib
SX·62B 14 tubes (18.77)
H·3 Headphones
Special Receivers:

• CRX· I 30·50 mc (3.42)
CRX·2 151 ·174 mc (3.78)

• •••• CRX·3 Ai rcraft (3.42)
CRX·4 30·50 mc (2.34)
CRX·5 151 ·1 74 mc (2.34)
Ham Band Equipmenl:
SX·140 Rec. (4.87)
SX·140KKit (3.97)
HT·40 Xmtr. (3.78)
HT·40KKit (3.06)
SX· ll7 Rec. (13.53)
HA· lO Tuner
HT·44 Xmtr. (14.08)
CA·44 Cable
HT·45 linear (13.00)
P·45 ACSup. (7.94)
SR·150 Xcvr. (23.29)
SR·160 Xcvr. (12.44)
HA·16 VO X

" ·117 MR·150 Rack
MR·160 Rack
P·150AC Sup.
P·150DC Sup.
HA ·1 Keyer
HA·5 VFO
HA·8 Mod. Ind.
R·47Speaker

"·46 R.48ASpeaker
R·49 Speaker

CB. lO SR·422m Xcvr.
SR·46 6m Xcvr.
MR·40 Rack
HA·32 Rotor
Citizen's Band :
CB·7 6 channel (3.42) $ 99.95

• CB·9 "Deluxe" CB·7 (4.51) 129.95
CB· lO Transistor (5.23) 149.95
P·lO ACSupp ly 29.95

CB· l! CB·3A 8 chan nel (5.59) 159.95
Hand-Held CB Units:
CB·6 100 mw ea. (1.98) $ 59.95
CB·8 I Watt, 2 ch (3.42) 99.25
CB·1\ 100 mw-pr. (2.70) 79.95

VTVM
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produces frequency sta ndards eq uipment. The
crystal used operates a t the 5th overtone and
produces no SP U riO liS signals.

The ul tra low noise figure (better than 2
db ) was achieved by using a special Texas
Instruments transistor type GM-290 (uhf-tv
type ) . Better attenua tion of cross modula tion
and better signal handling capability can be
obtained by using the Fairchild IW-8343
(uhf-silicon) epitaxial-planar type. Amperex
AI 220 is another equivalent.

The mixer and oscilla tor transistors are not
cri tical but should have an fT higher than
250 me, Amperex 2N 2495 or 2N 2496 are
direct equivalents.

The size of the converter is very small,
only 2" X 3 ~8" and weights only 46 grams.
A glance at the photo of the converter with
the 5 mark piece (about the size of the
American half dollar ) shows the neat layout
of all parts on the printed circuit board.

The coils L-I through L-B are special
units. 1'\0 data is given here on the coils for
competitive reasons. You'll have to dip them
if you want to build the converter.

Fig. 2 shows that R-I , B-2 am! R-3 should
be changed for optimum operation when
using different ba ttery voltages. The resistors
in question are circled a ll the diagram.

The overa ll characteristics of this conver
ter arc: Frequency range 144-146 me, oscilla
tor frequency 116 mc, image rejection hetter
than 50 db, spurious signals none, if ( recei
ver ) 28 to 30 m e, noise figure 1.7 KTo,

power gain 25 db, input voltages B, 9 or 12
volts and current 7 milliamperes.

The retail p rice in Germany of the unit is
32 U.S. dollars and can be obtained from the
factory, K. II. Lausen, Funktechnishe Erzeug
nisse, 32 Hildesheim, !lahrfelderstr II , West
Gennany. A distributor for the unit in the
U.S . is being selected .

.. . Rohde

. . . K3SUK

Annll "'L~

by NEW-TRONICS
the home of originals!

HUSTLER is the mobile antenna 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 performa nce, ask any HUSTLER
user .. . there a re thousa nds of th em.

See the HUSTLER at your dealer or write
us for literature.

NEW·TRONICS CORPORATION
" the home 01 originals"

3455 Vega Ave., Cleveland, Ohio 44113



Dear W ayn e :
I w as in t rigued by your article on page 52 of :\Ia rch

"73" :\laga zin e. M r , A ck er son did a nice preseu tnt ion 1 u t
it won't work since the ten diodes in half of the br-idge
will blow o n th e fi rst half cycle, The bottom diodes a re
all reversed . A pparent ly :\Ir. Acker~on thinks along f :c
sante lin es we d o since even t he case, method of moun ting
th e 100 mfd capaci tors and par ts li st are st rangely si milar
to o ur old Model 250 ·AC and la ter 350 ·A C.

B est regard s,
B ernard j . B isnett , P resid en t
L in ear Systems, I n c.

D ea r W ay ne :
1 noticed t ha t t he price of QST has l.cen ra ised t o

60 cent s. I stopped subscribing t o t heir magazine over
4 years ago. One reason for this was that th eir circu its
were so elaborate it .....ould be cheaper to buy com merc ial
g ea r than to bomebrew.

I have successfully built several p ieces of gear fro m
your ma ga zin e, including a SSE transmitter which is
doing a tine job and has since la st Augu st . P lease keep
your mag.azine practical so that the average ham ca n
build eq u ip men t from it.

You r p rice onl y went up 3 cen ts in a zreat number o f
years . . . A fi ne ma l{a7. in e ... keep up t he good work.

Samuel Armstron g WA2jVE
And u-e c-ent up trom 37c to 40c mni ,l1,. bectluJe oj the coi«
lhorttJge wh ich made gif'ing 13c chtJt1ge tJ Jot more diffi cult
thtJt1 a dime .

l ~J ~~1 L~~]QO~J~

I~DIJWfj'@OO

I}Jril1]]Ht&OU~QIDJLl
of the

Dayton Amateur
Radio

Assodation
Saturday, April 10, 1965

Wampler's Ballarena
Dayton, Ohio
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• TECHNICAL SESSIONS

• EXHIBITS

• AWARDS

• FORUMS· VHF· OX • SSB • RTTY •

ANTENNAS· ARMY MARS

• HIDDEN TRANSMITTER HUNT

• WOMEN'S ACTIVITIES

• HOMEBREW CONTEST

FCC EXAM , 0 900 Sc turd c y, April 10 .

G ene ral Class o nly. Make e xam application

in advance to 8 th Distric t En gine er in Detroit.

FCC will issue e x.a m papers.

For in form a tio n, map, a ccom m odations, write :
Da yton Hamvention, De p a rtm e n t T, Box 44,

Dayt on. Ohio 4 540 1

D ear W ayne :
J ust received the Feb. ISsue. It is r eally arear . I

especia lly con cur with you r comments on the stam p. It
is almost an in sult. T couldn' t bel ieve my eyes when I
Srs l sa w the thing.

Kl'ep UJl the e ood work with 73. It is reall y di fferent to
"nd a good ham ma g-a 7. inc in t he ma ilbo x wi th QSl'.

Charles R. Cox , K8TU O /AR EA
Athens, O hio

Dear Sir,
T am onc of you r readers and I a m cm-losing- herewith

a snap of my SS E generator which gives 50 watt s ou t .
ou t on 14, 21 .\ 28 ~r c hand usiug Coll ins mechan ical
filter and 7360 as bal anced modulator. R esult s a re just
wonderful. This is a n 1965 editi on from \ · Li 2C Q . I d o ha ve
t wo other side band generators, on e phnsing t ype an d
'mothe r- h i/{h frequency filte r tvpe.

" Mickey" M o zoo:nder VU 2CQ
B om bay , I nd ia

73 MAGAZ IN E



Dear W ayne ;
I am certain ly not t r ying t o tell you how to run you r

bus iness but that t h ing of " B ig B r other" r e advertising
in the current issue makes me mad. \V h y don't you ask
your r ead ers t o a lways men tion "73" when ordering
equipmen t?

I have just ordered a VEKU S and told them it was
l.ecnuse of the write-up in t he D ec. "73," I also ordered
a "22'er" and told them it was becau se of t he wr it e-up
in the current issue of " 73."

I A L \VA Y S say it was because of " 73" whenever I
wr it e or order-(even if I sa w it in " QST"! !~)

K eep up t he good work !
W ilm er W 5VV
Austin, Texas

Dea r W ayne,
Keep u p the good wo rk and t he fino articles in 73,

I want to belatedly thank you for t he r estora t ion o f t he
p ropaga tion condition forecas ts. And for your information,
an official first day cover for a s tamp is available to
anyone merely by sending the amount of t he stamp and
a self-addressed envelope to the postmaster in t he city of
issue, If one wan t s a cacheted envelope t here are many
commercial firms tha t supp ly them for all comrnemora
tives issued . T he A R H.L statement that "official fi rst-day
covers are availa ble only from t he L eag ue" (italics theirs)
is a lie, I wou ld like t o know how much they made on
t ha t li tt le deal and if they really thought no stamp col
lectors were hams.

William F a rone W SNOK
El Pa so , Texas

Dear Mr. Green :
I am an avid follower o f your ma gazine in the Cha r 

lotte a rea, and I would like to say it fa r surpasses the
other same publicat ions in this field. The content is quite
informat ive fo r the " learning" amateur and com plex
enough for the old " pro." E ven your advertisemen ts
prove very inter esting . I wo uld like t o thank you fo r this
from t he Charlotte hams.

T ed F . Goldthorpe, J r ., W A4VCC

ADDlI r oe e

Dear Wayne,
I have one g ripe. As soon as I o pen you r magazme

a nd I see a hast ily thrown togeth er rig usi ng a 2C39
and g lobs of solder I figure KIC L L has been a t work.
I n general it t end s t o degrade you r otherwise excellen t
magazine and the overall p icture of VH F -UH F con
struction.

K en D ecker WA60SB
San D ieg o, California

Being contrarywise by nature I Jay a m inimum of three
huzzaWI for Bill and hiJ scissors and solder UH F con
strucrio n tecbneqtces, Su ,e, I love the look of that beautifully
mach ined brass equipment, tut I k now that if that is the
only thing I publish we are not going to have m any
felJows on the UHF bands. Bill has shown that anyone
can build UHF gear that w ork s 'well and do it on the
kitchen table,

D ear M r. Green ,
You have often spoken well of t he Swampscott Con 

vention in your magazine. I have been to the H ud son
D ivision Convention and was very d isa ppoin t ed , I am
t h ink ing of driving u p fro m New Yor k if it is worth
t he tr ip. \ Vhat organization do I get In touch with
beforehand?

Bert L ane W 2H B Q
W a ntaugh , N ew York

For H eaven 's Jakel don't miss the biggest convention of
them all at SwamPICOIt'S New Ocean H orn e A pril 24·25th.
I 'lJ be on the Ipeaker's program and have a big booth
there to say hello. Write to Eli Nannis WI HKG , 37 Lowelt
Street, M alden , M aHachusettI for further info and be sure
to come on tip with the family.

Gentlemen:
K 4 N l\fV, 1736 28th Street, Ensley, B in n in g-ha m, Ala 

bama has ava ilable at no charge copies of a callbook of
a mat eu r s belonging to t he Church of Chr ist. Please send
a # 8 stamped self addressed envelope.

K 4NMV
More letters on p . 82.



Tom Lomb K8ERV
1066 Larchwood Rd.
Mansfi eld, Ohio

A Novel AFSK Oscillator

Let's see, this morning I'll build an audio
shift oscilla tor for the expected model 15, and
this afternoon l'll . . . As with most projects,
building a good AFSK oscillator turned out to
be more than a one-morning job.

The standard capacity-switched L-C oscil
lator left much to be desired. Switching a dis
charged condenser into an oscillating circuit
causes a pause in the oscillation , resulting in a
shortened mark pulse. Switching transients
above the normal outp ut level were seen,
which call cause overmodulntion or require
operation at reduced modulation levels. The
switched-C osci llator docs not normally have•
equal mark and space output levels, and can-
not easily be ad justed to exact frequency. It
does have the advantages of simplicity and
excellent stability.

Next 1 tried a Clapp vfo, using a three-gang
variable condenser to permit variable shift and
easy adjustment. The switching transients still
existed and the mark-space output varied
widely.

If the added mark capacity were very small
compared to the normal circuit capacity, the

oscillator circuit Q and impedances would
be nearly constant and there would be no
switching problem. A large shi ft can be ob
tained from a very small added capacity only
if the operating frequency is high, as in a beat
frequency audio oscillator (remember them? ).
Such a shift hfo was tried and produced an
excellent switched waveform having easily ad
justable shifts. Unfortunately even a carefully
designed transistor b fo has very poor long
term drift problems that make it unsuit
able for RTTY work.

But cheer up, don't throwaway your print
ers (unless you throw them my way ) , things
are getting better! There is one type of os
cilla tor ad mirably suited to AFSK service, but
apparently never used . It has good stability,
constant output, shifts instantly and without
transients, and is quite easy to shift and
adjust-the lowly relaxation oscillator!

Look at the characteristics of two relaxa
tion circuits, F ig. 1. The neon bulb is probably
the more familiar, but the unijunction is more
stable and will be used in the oscillator. The
output amplitude is detcnnined bv the device
characteristics, not by the Frequency-deter,
mining Rand C. The frequency is easily
and smoothly shifted if the charging resistance
R is changed. The sawtooth output is easi ly
smoothed into a sine wave by a low-pass fi lter.

Fig. 2 shows the circuit of an AFSK relax
ation oscillator. The unijunction transistor is
an inexpensive and stable solid-state equiv
alent of the neon bulb. Its operation is thor
oughly covered in the General Electric Tren
sistor Manual and will be described only
briefly here.
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FIG. 2

Fig. 2. The novel AFSK oscillator. Connect bottom 3 te rminals of bottom
so tha t the oscilla tor will be on in operate, m a rk & space.
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After fi ltering, the tones are amp lified by
Q3 ' H'I is set to prevent overloading of Q3
at maximum level.

Keying is accomp lished by saturating
( mark) or cutt ing off (space) transistor Q, .
With Q, cut off, Qt oscillates at a space fre
quency determined by the sum of H, through
R•. Diode 0, does not cond uct. With Q. satu
rated, H9 causes D 1 to conduct at a consta~t

6.8 volts regard less of the setting of the shift
pot Ra, and Ql now oscillates at a mark fre
quently d etermined only by H. plus H•. The
shift is adjustable from 100 cps minimum to
850 cps maximum by rotating a potentiom~

eter, but the mark frequency is held at 212.,

Operation

The unijuuction is operated with + 20 volts
on base two. The emitter is an open circuit
for voltages below about 10 (varies with the
transistor ) . As condenser C, charges through
resistors H, through H", its voltage builds up
to 10 v. At this voltage, the emitter to base
one junction breaks down, m uch as the gas in
a neon bulb, and discharges Cr' This cycle
repeats, producing the familiar sawtooth volt
age across Cl ' If the charging resistance is
returned to the same voltage point as base
two, the relaxation frequency is remarkably in
dependent of voltage and temperature vari
ations.

The generated sawtooth voltage is isolated
by emitter-follower Q2 and fed into a low-pass
filter. As seen in Fig. 3, the filter cuts off
above the space frequency ( 2975 cps) and is
almost 40 db down for all harmonics of
both the mark and space frequencies. The
output waveform is a very good sine . The
input resistor, R12 , can be set so that the
output voltage varies less than ~ db over the
range of 2125-2975 cps.

Inductors L1 and L~ are the familiar tele
phone loading toroicls. La is a toroid removed
from a surplus filter. Condensers C2-Cu should
be low loss units such as mica or polystyrene,
selected for proper value on a bridge.
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cps by diode 0 , . Xarrow shift for identifica
tion is provided by push switch 51 or a minia
ture relay for remote ID switching.

Q. is keyed to mark by a one-milliamp
positive input current from any source over
five volts. The change from space to mark is
very sudden and non critical. Diodes D:!-D4

protect QI from loop voltage transients. The
input may be connected across shunt resistors
in the loop ( 100 ohms for 60 rna. loop ; 300
ohms for 20 rna. loop ) or directly to the "cold"
side of a positive voltage keyboard as in
K6IBE's TU-O (HTTY June 1963) .

Col ib roti on
Set S" to mark and ad just R, for a 2125 cps

output. Now set 5~ to space, turn R3 for high
est frequen cy and adjust Hz for 2975 cps. Be
cause of variations in unijunction transistors it
may be necessary to change C 1 to obtain the
proper frequency range. \Vith 52 still in space,
R3 may be ca librated directly in cycles of shift
down to about 100. depending on the exact
characteristics of Q, and 0, . H," is select
ed for constant output as the shift pot is
varied over its range. \Vith the oscillator
connected to the loop, increase R ::!3 just passed
the point where marking occurs. Now turn your
two meter beam towards Ohio and call K8ERV
like mad.

MODEL 102A
169.45 (Add ~7 1.... Sidrl_

- eol'- ",edel)
1.:5 DAY TRIAL

Return Fo r Full Refund If
You Burn It Out O . Are
No t FULLY PLEA. SED
• ~d..~. co...... '" Monil.....l

( u nl r lo IHdlin.e) a . ild ....
• N. TVI or • Fulll..e• •1

s..c:k .ut Inpul
• 30 DB M in. Ga ;n • Bur....1

(10.80 ml ..) Proof
• No Elfec! on • CW Si~t_
Tranami..ion (opt ional)
Writ. for F.u L ite ra t u r .

FICHTER 13 My,tl. Ann..e
C.~.r Gr.,,., N. J.

ELECTRONICS Tel: Cf...'er 9-641Z

HUNDREDS Of TOP QUALITY
ITEMS- Recelver1l . Tr'llJll1ltten.

~IICTophone. . Inver~n. Power Sup
pUe.. l(et Pl" . Phone.. A...Dttnna. . I n
dicators. F Ute n . Tranatormen . Am·
pUntn. lleadaetl . Conn rtt n. Conlrol
Bou . . Dynamoton , Te.t EQulDmenl.
"loton . Blowers. Cable, Ke7en.
Choke., H . ndsels . Swltche. , etc.• etc.
Send tor Free Cata loe-Dtpt. 13.

TRANSTENNA 102A

I",p,ond IOZA Adiu.lahle MUle Ci, cuit
Oru k. Any Xml,_Rn-r Bel .....n Dola ..
D••he, Without Click•• Imp.a ood Semi.
condudor Th,ou ,h-Po,ition Sw i tch
Swi tch... Re.. ni. ... II, 10 Antenna
for Uni t , G. in 6-80 Min.
--- --
IOlO, $59.00 lik. l02A ea•.•e". mulin.

HYE-QUE ANTENNA-FEEDLINE CONNECTOR
New ' ·I n-I m,lded plastlc·and-nletal
flttl n, proyld.. : toal fee der ..nn..•
Uon. haavy eopper lead. tt . 1.,,,, Il1S.
Inten na center support. H~-Q.. I
Connector fib standard PL158. Rei • •
lorced, weather protteted, ultra·lffl·
!I,nt. At )'Our ham .tOI"l. III' 11..5
ppd. Companion I n$ulato~. 1 r... ftc
ppd. Includes complete Instructlen•.

Gus-see p. 4
BUDWIG MFG. CO., P.O. Box97, Ramona, Calif. 92065

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too-can enjoy world renowned TELREX
performance and value! Sen d for PL65 con
densed data and pricing catalog. describing
the lowest priced antennas on the market, in
relation to materials and per formance ! Ex
panded data sheets-including your favortte

band, are also available.

wi th a
MATERIAL DIFFERENCE

-IN USE IN 135 LANDS!

SINCE
1921

COMMUN ICATlON SYSTEM~

rex LABORATORIES
ASBURY PARK 25, NEW JERSEY, U.S.A.

.. ~ u .. r- ........,,,



YOU'VE FOUND IT!

•

Now You Can Have The
Strongest , Sharpest , and
C leanest S ignal on the Band.
Treat Yours elf to the Thri ll
of Owning the Finest.

THE HENRY "2-K"
LINEAR AMPLIFIER

CALL DIREO .. . USE AREA CODe

Butler 1, Missouri 8 16 679·3127
11240 W.Olympic. Los Angeles, Ca li f. 213 4 77 ·670 1
93 1 N. Eucl id . Anaheim, Ca li f. 714 772·9200
43 1 E. Green St., Pasadena, Ca lif. 213 684·0861
6116 N. 27th Ave., Phoenix, Ar iz. 602 AM 4·3895

. .. . $675• • • • • •

CONSOLE or
DESK MODEL .

,



Bill Hoisington K1CLL
Peterborough, N . H.

Low Cost Sol id -State Crystal- Controlled

Modulated Signal Source with Infinite

Attenuator for 2, 220, 432 and 1296 mc

."

Fig . 1. 2 meter c rysta l cont ro ll ed signa l
SOu rce . L l is 7 tu rns a irwound 16 tpi . Ta p
at 4 turns from cold e nd. L2 is 8 tu rns no.
16 coppe r airwound 3/ 16 inch Id, I inch
long . RFC is any good choke resona te be
low 4 8 me .

How It '5 Done
It often takes several new ideas working

together to make a new device. Don't forget,
well-known A and B put together in a certa in
fashion, can make highly patentable C! As
in the following example.

A. A minia turized transistorized, crystal-con
trolled, modulated signa l source small enough
to fi t inside a waveguide (or any rectangular

cross section metal tubing of correct size ) .
B. Metal tubing as per above. whose di 

mensions are such as to present infinite cut-off
for energy on the frequency involved, such
as 144, 220, 432, 1215, or 1296 megacycles.
The length of course must allow for the at
tenuation, which is very high per inch!

C. Metal end caps on the tubing, with a
coaxial connector all one end. and a hole for
a slide-handle or push rod with a graduated
scale on the other.

And that's it. In fi nite attenun tors have been
made before, of course, but usually have re
q uired also fantastic amounts of shielding,
power lead bypassing, etc ., fo r the oscillator.
But this one just slides into the waveguide,
signal source , power supply and all. As long
as it sits well inside the guide, wit h no conduct
ing metal of any kind coming out it works fin e.
This is totally important. I mounted one of
these on a long piece of copper-clad bakelite
which I figured to use also as a push-rod.
The results? l'\ .G.! The signal came right out
on the copper.

If you wa nt to switch it on and off from
the outside vou will have to use a rotan ', .
switch and a wooden dowel extension.

Two Meter Signal Source
Fig. 1 shows this little unit which starts

with a 48 megacycle crys tal. The oscillator
circuit is your present writer's favorite, the
crystal phase reversing job. I have described
this before , so this will be a shortie. If re·
generative connections were used , that would
put the emitter on the coil tap of L1 , with the
base on the end . Degenerative connect.ons. as
used, are the opposite, base tapped up on the
coil, with the emitter on the end . However.
due to the nature of piezo-electricity. the nr
voltage on each end of a crystal is always
180 degrees out of phase, so, it not only os
ciliates but it will not take off anywhere ex-
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These little un its will allow you to do just
about any and all low noise front end work
you can dream up. You can also carry it in
one hand and transport it to your friend's
house and calibra te his low noise super-duper
and compare it with your 41613 , parametric
or wha t have you, for absolute sensitivity.
Resul ts are stable and guaranteed equal to
actual most extreme OX conditions on the air.
including Moon-Bounce. Cut down from 1000
microvolts to 1/20th of a microvolt, 1/100,
and on to absolute zero, on a smooth graduat
ed scale. Sounds too good to be true? Yes, it
does, but it works and we have several here
opera ting F.B !

••
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Postpaid
Complete ly Wir ed
Inc lud es Battery

and Cab le
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ORDER NOW:

PATH PRODUCTS CORP.
55 Halley St. Yonkers 4, N. Y.

Bxct nsiuo Dealers Territories Open

~
SPECIAL

PATH

RF SIGNAL GENERATOR
139.95

ACCURACY

IN THE PALM OF YOUR HANO

tl'£.~\ RG-BU Coaxial Cable

9* pe' loot

Minimum order 100 feet Stock No . 7328

TRANSISTORIZED!

ALSO- we ca n handle yo ur a nten na req uire .
mentsl We stock ANTENNA SPECIALI STS, CUSH·
CRAFT, HY·GAIN, MO SLEY, NEW -TRONICS, &
WEBSTER-both f ixed sta tion & mobile, p lus
cccesso nes,

" Write for Latest Used-

• Battery Powered
• Compact : 1 lb. 12 oz.

6% " x 4%" x 2¥s"
• Wide Range 150 KC to 350 MC
• Guaranteed: one year
• Other Inst rument s Avail able

f or Prepaid Sh ipment Con t ine nta l U. S.
O rd er by above Stock Numbers.

###'##'r####o#"#"#'##'#'#'r.#.#O'###~

cept on the crystal frequency. All other fre
q uencies a re h ighly degenerative.

The transistor used is a RCA 2N384. This
type happens to he several years old but has
always worked ok at 50 megacycles. It also
saves m y better units for 1296 where you real
ly need the best.

The next one is a 2N1023, also RCA. This
is a typ e that goes up past the 2 meter band. It
also was on hand . Any good transistor honestly
labelled UHF or even VHF should do all
righ t in either of these posit ions. Incidentally,
sockets are used . They work p erfectly ok.
Don't forget that germanium transistors should
not really be soldered . With silicon units the
manufacturer yells "W hat in the world are
you using sockets for?" You can even solder
right onto the case!

In spite of my oft -voiced preference for
Ioublin g. triplin g is used here because it
works adequately for the p urpose : a good sig
cal on 2 meters. There is m uch more signal
:han you need for sensitive receiver tests. In
'act , you could lise less battery voltage. I
ust tried it out, between these sentences, and
ind that 6 volts is as low as the unit described
•bove will go. At th at battery voltage the
iutp ut is down to 20 microamperes as com
iared with 500 using a new 12 volt battery.
\ s is however, it is nice for peaking antenna
-oils, rf stages alone, and on indoor antenna
-anges. Outdoors too, if you use a receiver
:01' one end of the range.

The tripler stage uses a 200 ohm emitter
-esistor and a grounded rf choke in the base
vith no d c excitation other than that furnished
)y rectification in the base-emitter circuit.
Fhe stage draws about one mil collector cur
ent while running.

A sm all copper-clad p late 2 X 1 inches is
ised to "launch" the signal into the wave
:uide. Again, there is more signal than need
d for sensitive receivers. You co uld certainly
unit the launching plate. An rf output jack
.llows maximum rf to be obtained for other
est purp oses. You can also use the unit as a
acal oscilla tor chain for a solid state two me
er converter if you want to by changing
he crystal and retuning a little. Use absorp
ion frequency meters or a grid-d ipper to do
his . Better even use both !

Fig . 2 . Detc il of pick- up e nd of o ttenuo tor

r-'- =E"lN~
WAVEGUIDE S-CONNECTOR

~--{~? ( YOUR CHOICE I
PICK-UP . .«
PLATE/ c



Construction of the Attenuotor
As you may have gathered. you can simply

take a piece of aluminum waveguide or alumi
nu m drainpipe about three inches wide and
about two inches high, by some 4 feet long,
tape the signal source to a 2 inch wide by
4 feet long strip of quarter inch plywood,
and push it inside. You'll see immediately
what happens to the signal if you are listen
ing on your low noise superhet. \ Vhen the
source is well inside the guide, that signal
will d isappear!

Actually, a little work on the deal is q u ite
reward ing. First an end cap, coax connector
and "pick-up" plate, pu ts the signal right
where you want it. that is, into the rf jack of
your pre-amp .

Fig. 2 shows detail. The end cap can be
formed of flashi ng copper, if you're good at
making metal boxes. I'm not. The cap can be
fastened on with tape or metal screws. Solder
a small piece of copper clad bakelite to the
coax connector, bakeli te side in, and away you
go .

The real nice feature of this is that instead
of putting: the signa l out in the barn in a tin
can, or over at your neighboring ham's shack,
you now get all the signal you want, or as
litt le as you w ant, right at the input jack of
your receiver.

Believe me, for rf stages th ere is nothing
like it. (Never mind the "government type"
lIP generalors a t $3,000 to $4,000 a throw.
How much money do you think I get for writ
ing ham articles? )

At the other end of the waveguide you
need another end cap, wi th a hole in it for
the "push-rod" handle . I fastened the copper
clad base plate of the generator to a piece of
thin plast ic and then at tached a !f by ;!I inch
strip of wood 4 fee t long. As seen in the photo
this comes out the end, and can be used for
calibration purposes. I 'll leave fancy stuff to

you, such as remote control switch , (use wood
or bakelite ) modulator switch, etc. Just re
member, no metal of any kind. The ground
plane base of the generator has plenty of
signal on it.

Results
I checked out the various detectors, receivers

and converters I have to see their relative
sensit ivit ies in "inches" of push-rod sticking
out.

Now I can really find out about the ab
solute signal sensi tivit ies of the following units
around the shack. A. Crystal mixer, including
noise comparison of all my crystals; B. 6A~ I4

rf stage; C . Ditto 6AN4; D . New 2,000 mega
cycle type transistor stage ( at 432 of course );
E. T he half dozen 416B's that have been
knocking around the shack for some years; F.
~ly 417A's; G. Anything else I can think of.
such as noise reduction by neutralizing.

Using modulation on the generator, a sim
ple absolute reference check can be made by
using a scope on the receiver af outp ut. Syn c
lock provides an exact reference level that is
better than the human ear. Af wave on the
scope versus "grass" of the noise can be used
also . Signal level is varied by moving the push
rod in and out of the waveguide. There is no
use arguing with that set up1 The complete re
ceiver that locks on with the greatest distance
is it ! Don't ch ange the af set-up while testing
rf, of course. Voice recognit ion is another
whole story yet.

Please excuse my not showing 220 mega
cycle units. I t's just that I like to jump to
432. Then of course, you have to jump to
1215 or 1296. 220 should be easy, just put m
another crystal and coils.

So that's all for now, yours for better noise
figures.

. . KI C LL
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EX CLU SIVE

NO TRAPS
66 fOOT MOR-GAIN 75 TH'U 10 Mm. D1 POlE

NO COilS - NO STU BS - NO CAPACITORS
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"THE KID FROM TEXAS" (BRYAN EDWARDS, JR.)

COMPLETELY RECONDITIONED USED EQUIPMENT

BUY WITH CONFIDENCE!
ALL EQUIPMENT GUARANTEED

ADCOM
350·12 s 89
500·12 99
1000· 12 ._ 199
B& W
5100B $139
5ISB·B 99
CENTRAL ELECTRONICS
10·A 5 55
20-A . . _. . 119
QT·I 9
soot, 199
100V . 395
CLEGG
99'er $ 99
Thor 'X'/AC 279
Venus 389
CO l Ur<S
75A· I 5169
75A·2 199
'sA·3 269
75A·4 399
51J·3 429
75S· 1 319
75S·3 479
75S·3B 519
325-1 429
30L! 379
K\X'M-2 849
516F·2 85
516F· l 65
35 ID·I 39
PM·2 99
CC-2 59
516E·I 99
DRAKE
IA $139
2A 179
2B .._..__ 199
2BQ 25
2AC .__ .. _.. .............................. 12
TR·3 439
AC·3 59
DC·3 _......... 89
RV·3 59
ELMAC
AF· j4 29
AF·67 49
PMR·6 29
PM R·7 65
PMR·8 79

GALAX Y
300 $219
PSA300 69
III 299
III AC Supply .................... 59
G LOBE
65A $29
680 39
LA ·1 _ 7 '5
Highbander 69
7'5 '5 A V FO _._ ._ 29
GONSET
G·66 $ 65
G·77 89
G·76 179
G·76DC 49
G5B·tOO _ 2 19
Super 12 29
HAlLlCRAFTERS
HT.20 $ 99
H T·32 279
HT·32A 319
H T·37 269
HT·40 49
HT·41 239
S·40B 39
SX·62 159
SX·96 99
SX·99 79
5X· I00 129
SX· IO I 149
SX· lOI A 199
SX·ll0 85
SX· ll l 149
SX. 117 279
SX· 140 69
SR·1 50 399
SR·160 249
P· 150·AC 69

HAMMARlUND
HQ·lOO $ 99
HQ·ll0C 119
HQ.120 69
HQ·129X 85
HQ.140X 109
HQ·150 139
HQ·1 70C 199
HQ·180C 279
SP·GOO 29'
SP·600 JX·27 399
HX·50 279

HEATH
HX. IO ............ .... . .. .. $259
HX·20 149
HR·20 99
MR·I 44
MT·l 49
D X·35 35
D X·40 39
OX·IOO _.. ......... 79
D X· IOOB 99
TX ·l .._. ._ .. 129
SB·lO 59
RX·I 139
HA·IO .._. __ .. __ . 179
VF·I 9
UT· l 19
HP·20 19
HP· I0 .. _ _.................... 3'5
HP· 13 45
JOH~50N

Adventurer _S 2'5
Chal lenger '59
Courier 139
Pacemaker _ 149
Ranger I 119
Valiant I 1'59
Viking I .__ _.._ _ _.. '59
Viking 11 .._ . ._.. 79
122 V FO 19
KNIGHT
1'·60 $35
T· t '50 7 '5
N ATIONAL
NCX·3 $269
NCX·5 489
N CX·A 79
NCl·2000 489
NC-98 79
NC· I09 89
NC·125 79
NC· 140 129
NC· 173 75
NC·1830 _.. 139
NC·300 139
NC·303 199
SBE
SB.3j 269
SB1·lA 189
D C Supply .......................... 39
5WAN
SW.120 $149
5\X'-140 149
5\'('·17'5 149
5\'('·240 __.__ . 2'59
5\\:'-400 .__ .._ _. 319
5\'\'·3'50 _.._ 319
TCU 79

NATIONALLY KNOWN BRANDS.

CAREFUL RECONDITIONING OF
ALL EQUIPMENT SOLD.

TOP VALUES.

~~.. .... ....

..~~...

E wards
Electron ics
TEL~PHONE POrter 2·8759
1320 19TH S1. / LUBBOCK. TEXAS 79401
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William Ke nnedy W3 ZFJ
1520 James St.
Monroeville, Po.
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The Converted Converter
Turn a Gonset Tribander

into a complete receiv er.

There have been many articles on conver
sion of surplus equipment and a few on con
version of old commercial equipment . Here we
present a conversion of a converte r. I picked
up my old Conset Tribander one evening and
wondered what could be done in the way of
making a receiver out of it. Out came the
paper, slide rule, and coffee pot. I started fi gur
ing gains, bandpass circuits, tracking, and etc .;
and came up with this little gem. This article
is an attempt to show what can be done with
one of these converters after a few evenings

Top view of Converted Converter receiver

at the work bench. This little package, requir
ing only a power supply and speaker to be
complete, can hear anything on tell meters
that my 75A·4 can hear. This is where the
comparison ends however, but in 10 meter
mobile, you need little else.

The Gonset Trlbander with its four tubes,
when installed in the fa mily chariot, required
six or eight tubes in the Be set plus two more
for the noise limiter. That is a lot of tubes
and power, especially if you are interested pri
marily in one band . This receiver requires
only 1S0v to 17Sv at 50 rna and 12v at 1
amp. The circuit in F ig. 2 may be used to
power the receiver from the liOv line, and
the circuit in Fig. 3 may be used in the car.

The receiver circui try is simplicity itsel f. The
tribander was used because I had one on the
shelf but any of the Gonset converters will de
just as wel l. Only the dial, tuning capacitor,
rf coil ( 10m) , oscillator com ponents, anc
the "screw in the upper left hand corner'
were used . The entire chassis is stripped in
cluding tube sockets.

Fig. I will show the circuit is quite con
ventional, consisting of a 6G~16 rf stage, ~

6EA8 pentacle mixer with the triode sectior
as the local oscillator. The if amplifier is an
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The Con verted Converter

«her GG~IG . The iutermcdlate frequency of
l430 kc wa s reta ined. in order to preserve the
» igina l dial ca libra tions and tracking. As you
nay p robably guess, the secret of the phe
romenal sensitivity of thi s receiver is obtained.
ry using high gain tubes in the first three
tagcs. T he 6G~ IG has a transconductance of
3,000 f!mhos and the GEA8 penlode has a
-onversion gm of a bout 4,000 pmhos. This,
oupled with a high Q input circuit, res ults in

lot of gain with a few tu bes. After the de
ector is a silicon diode rate of change noise
miter. followed by a GEB8 fi rst audio and
-ower out-put stage.

The original antenna coil is mounted. on
he variable capacitor (front section ) next to
he antenna trimmer. The ground end is
oldcred to the top of the capacitor frame and
.te antenna tap is one turn down . Once the
utcnna trimmer is tuned for maximum in the
enter of the band, the main tuning will track
ver the entire band.

Note the absence of cathode resistors in the
rst three stages. The bias for an three stages
: made up by their respective grid resistors.
'he values are large enough to p rovide the
roper bias by contact potentia l.

The plate of the rf amplifier is a double
tuned broad band circuit. One coil is peaked
at 29,2 Me and the other at 28.8 Me. The coils
may be purchased already wound but if you
have a coup le fonns of this size, coil winding
data is given . The coils should. be mounted
about ;!in apart.

As mentioned earlier, the origina l oscilla
tor components are used. They must be ca re
fully removed if they arc to be used. I re-

Bottom v iew of receiver

nn, . , n ",..
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power supply

AC power supply

. . W3ZFJ

I could go on about this circuit bur K--l U\VX
described it at grea t length in his article "Sim
ple Squelch" in Nov. '62 of this magazine .

The 6En8 in the audio stage takes the place
of the usual 6AQ5- 12AX7 combina tion in that
it combines power amplifier and voltage ampli
fier in one bottle . The receiver didn't have
quite enough ga in in the audio section so a
7895 nuvis tor was added for more ga in. As you
can see in the photograph, it is mounted under
the chassis up next to the rf stage.

The input connector is an amphenal mini
ature "CP" series 7 pin plug mounted in a
tube socket ring. The tube socket became the
female cable connector. It makes a very small
multi contact connector.

T he slide swi tch on the front panel switches
the 12v to the filaments and to the output
connector to energize a relay in the power
supply. The other hal f of the switch connects
the car speaker either to the receiver or to
the bc set. Incidentall y, if anybody is partial
to the TNS noise limi ter and squelch there is
plenty of room under the chass is if you lise a
pair of silicou diodes and a pair of 6CW 4
nuvistors.

This receiver has performed trouble free for
about 6 months and is still going strong. A
matching transmitter with vfo, screen modula
tor, and a power input of l OOw is under con
struction in another converter case.

Parts List

L1 orig inal antenna coil , a ntenna ta p 1
turn

L2, L3 12T #30 wire on 3/ 16" ceramic
iron slug form, spaced 3fiJ" apart .
or Miller 4300 form or 4306 coils ma y
be used.

L4 original osci lla to r coil
Dl i N 1797 Zener Diode
D2, D3 Texas Inst. I N486 or Hugh es

1N426 silicon diodes
T l 10K to 4 ohms output transformer.

Stoncor A-3879
T2 Miller 13-WI lS00kc if trons.
T3 Mille r 13 -W2 lS00kc if trons.
T4 Thorda rson 21 Fl O
TS Thordarson 21 F09
T6 Thordarsan 26F67

•

6.3'JII.2A

..
on:_c~ ~ \ ,-<"->

SPST
6.3 1lJ3A

r--=c------=- - - -O'

placed the 82 pf and 100 pf negative temp.
capacitors with silver micas; however, I re
ta ined the 2 pf oscillator injection capacitor.
An added refinement is the IN1797-130Y
Zener diode to voltage stabilize the oscillator.
This may be left out, or a YRlD5 may be add
ed in the power supply . A hand set trimmer
is mounted on the variable capaci tor frame
next to the 6E B8.

The variable capaci tor will tune over a
much wider range than we need, so a band
edge stop must be installed. This may easily
be done by removing the dial plate from the
main shaft and replacing the set screw with
a J>" 4-40 bolt. T he bolt will stop at each end
of the band on the shaft of the tuning capaci
tor. Take care to replace the dial in the same
place as it was or you will upset the track
ing. One last poin t in the oscilla tor section;
don't forget the 2 p f osci llator injection capaci
tor to the mixer. I did, and spent several
days trying to find out why the receiver was so
insensitive.

The mixer is a relat ively new tube and
is stra ight-forward circuitry . There is a new
bottle out by RCA 1 will try sometime in the
near future in this circuit. It is a 6KE8 triode
and frame grid pentode. The gm of the pen
tode is 12,000 JLmhos and is designed for high
gain mixer circuits. The if amplifier (only
one ) is conventional.

Now we come to the noise limiter and
squelch circuit. The noise limiter is the Rate
of Change circuit that appeared in Dec. 1962
of 73. Note that the two input resistors have
been increased to 100 k. This gave me more
output and a greater degree of noise supp res
sion. I make no claims that this is an improve
ment, only that it's different.

The squelch is nothing more than a diode
switch. It lets the audio through when conduct
ing and cuts it off when its non-conducting.

73 t.4ACAZINI



YOU SHOULD!
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G A L AX Y I I I W ITH SPEAK ER CONSO L E

THESE GALAXY TRANSCEIVERS
ARE GREAT

~" .-«.
'~'0~w V

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

G A L AXY V

P oi nt for po int t he G a laxy Tr-an 

scievers a re ha rd t o beat. C heck

t hese features • • • 300 watts

SSB /CW • S ma llest in size wi t h

5 or 3 band coverage • N a r row

f il ter ba ndwidt h • Bu ilt-in upper

a nd low er side band . Shifted ca r 

r i e r CW f or " N O - r e t u n e " C W

ope rat ion • A d va nced tra n si s 

torized ci rcuit ry . Built-in ca r rier

s uppressio n • Re d u c e d powe r

tune-up po si t ion. E·Z Vue dial.

Accessory r e m ote V FO

IF YOU HAVE FINANCING PROBLEMS ... CHECK

HENRY RADIO'S EASY TERMS (}J-tltUd~~~)
6 % FINANCE CHARGE • 10 % DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD

RECONDITIONED APPARATUS. Nearl y all mak es and models .
Big savi ng s ! 15 d ay tri a l - 90 da y wa rra nty . 90 da y fu ll

tra d e b a c k o n ne w appa ra t us . W rite fo r bulletin .

CA l l DIRECT .. . USE AREA CO DE

But ler 1, Mi ssouri 8 16 679 ·3127
11240 W.Olympi c, Los Angeles, Ca lif. 2 13 477 ·6701
93 1 N. Euclid, Anaheim, Ca li f . 714 772-9200
431 E. Green st., Pasadena, Ca li f . 213 684-0861
6 116 N. 27t h Ave., Phoeni x, Ariz . 602 AM 4·3895

APRIL 1965

" W o rld s Largest Distributors o f Sh ort Wove Receivers"
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73 Tests

the

Galaxy V

It's driving me out of Illy mind . The V
arrived just a few days ago on loan for evalua
tion . I was quite surprised at how small it was
. . . it looked so big in the ads. Instead of
setting it up down in the ham shack I decided
to put it on a small typewriter table by my
desk and feed the antenna up through the floor.

F rankly, since the Galaxy Y is the lowest
cost fi ve band selectable sideband transceiver,
I expected to be faced with all kinds of
miseries in operation. Not a p roblem of any
sort has turned up .

My fi rst tr y was all 3999 kc, probably the
most aristocratic frequency of all the ham 
hands. After a careful examination of my signal
on their scopes I was admitted to this elite
group and permitted to talk freely with the
assembled 1\1-2's. Bad there been untoward
carrier, unwanted sideband, or distortion I
never would have made the club.

That night I tuned up on twenty me ters .
Oh, by the way, the V is a snap to tune .
even old fumble-fingers me got the hang of it
right off. M y first call was YV5CEI. When we
finished I got trapped by two fellows down
Boston way . . . 73 readers . .. and I got an
other hour behind on my work. This having a
rig by the desk is bad news ... it is too easy
to fl ip it on just to see who is there . . . then
I "ave to call in and say hello to some old
friend. Yes, I do have some friends.

One control that is left off some of the trans
ceivers is the one for switching sidebands .
Sure, you don't need it often, but when you do
you do . One of the first stations I heard on
75 was using the upper sideband instead of
lower and I switched him in with a chuckle to
myself, thinking of all the fellows who could
hear the noise, but couldn't tune it in. Obvious
ly this is quite advantageous on C\V, where at
least one side of the station you are working
has a little less QR~l than the other.

WORLD PREFIX MAP-Fun colOT, 42" x
29'; shows prefixes on each count ry .. •
OX ~o nes t ime zones, cities, cross refer-
ence d tahles .postpatd $1 .00

POLAR PROJECTION MAP_Azi mut~ a' aqul
distant projection. Shows 'p~e fl xes 0."
each count ry, OX zones , ctnes, prefix

index by count ries , 29" xo;t:id $1.00
....................... ............" p P

UNITED STATES MAP- All 50 ~tates with
call areas, prefixes, OX and t ime zones,
FCC frequency all ocatien chart. Pl us
interest ing information on all 50 ~ta tes .
29" x 17" ··,post pald SOc

WORLD ATLAS-On ly Atlas compiled fo.r
amateurs. Polar projection, SIX conn
nents prefi xes on each country .. . f ull
color: 16 pa ges postpaid $1 .00

Complete reference l ibrary of m~ps-"t
of 4 as listed above postpaid $2.50

RADIO AMATEURS
REFERENCE LIBRARY OF MAPS

ORDER YOUR SET TODAY!

PLUS THESE EXTRA FEATURES:
• Great Circle Bearings • "Q" and "I" Signals
• Great Circle Charts • World Time Chart
• Prefixes by Countries • Int'l. Postal Rates

United States Listings•• •$5.00
OX Listings . .....••••••.. 3.00

I' RADIO AMATEUR lib k
~
~' ca ' 00 INC

• < " Dept. B, 4844 W. Fullerton Ave.
, " Chicago. III. 60639

See your favorite dealer or order direct (add 25¢ for mailing)
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294 Bay Saint Louis
Mississippi

Terms : Net, Cas h.

P.O. BOX 444
STI RLI NG, N.J. 07980

2M Con-e x
A rug ged antenna tor 2 meters
tba t wm gl "1'l1 more Iraln and
le-t te r coverage t han a dlpole .
ThO' Con-ex will withsta nd gales
In excess of 100 mph. t ' eereet
for local ne ts . An antenn a every
VIIP ham can afford and ~hould
hare tor local contacts . xrounts
for either ver t ica l or horl1.O Il ta i
Imla r b at ions .

VANBAR dist.

o
UNBELIEVABLE PRICES

TRANSMITTING, AMATEUR,
SPECIAL PURPOSE,

INDUSTRIAL TUBES ! !
ALL BRAND NEW, INDIVIDUALLY BDXED, EIMAC,
RCA, AMPER EX, ETC. NO PULLS, NO SECONDS,

NO JAN. INDUSTRIAL QUALITY
FULLY GUARANTEED

61 46 $2.55 829B $9.00 4X150A $9.90
417A $3.95 304TL $27.50 6J6W $.65

SEND FOR FREE CATALOG
Orders under $4.00 include 40c handling . All ship
men ts FOB Stirling, N .] . I nclude sufficien t post

age, excess refunded.

ELL-CONN PRODUCTS
Box 83. Ellington. Conn. 06029

$8.95pPd In conti nen ta l USA

Shipme nt : FOB Boy Sa int Louis.

E. C. HAYDE N BOX

SG93/ U R M75 4-220mc SiII:nd & S weep Genera tor. Crystal
Ca librator & ~I CKl u l atlon. M anuals. F or 60 cy. »x 61.75

Ballent ine 300 A I' \'T V~ I In 19"' flick nanej .. f: X 38.50
Lambda 28 200-325YDC @ 100ma 1% Ul"g. 6.3V"AC E X 22.50
La mbd a 32 200-32H-l>C @ 300ma 1% R eg. 2X6.3Y AC. EX 31.15
f 61/A XT2 T V X mt r W /" ideo .... Sync Amplifie rs .. :-;t.:W 17.50
RT82/ A PX6 Convem to 1215 - 1296 me X ' ('f' i ver . . . . :SEW 21.75
TS726 Teats APX6.27 Tubn. 10 diodes. For 60 cy. GD 14.50
Msnual tor TS726/ Gl'.\18 above. :"u ships 91537A .. :S f:W 2.90
S W R Bridge .\Uc:romatC:h -Rerlec:tomet er .30-1000me. E X 8.25
R23 / A RC5 T he -us-ee- ' tunable IF. 190-550 ke. GOOD 11.75
q TlS/ A RCI 100 - 156 Xeet ree. "'/ tubes & D:S9 GOOD 19.75
Same less tubes and Dyna motor DX9 FAIR 9.75
T465/ ALT7 Xmlttr 188-352mc: W 12-6 161a. 100W out EX 22.50
Sellemat ie (or T465 /ALT1 with par ta values .. . . 1.00
Tube Typ e 6 161 " -/Pla te , Grid. Cathode lit. H eat er Connecte ra

100 watts o'put to 900mr. 113 wat t s to 2000mc.... F.X 7. 50
S A'25 / U Coada l Relay SP4T W / 28 YDC M ot or .. F.X 2.15
UG210/U Coulal Plugs fo r !"lA:l25 Helay , used . t :X 3/1.00
Set of 120 Xtals Type FT243 .561.5 thru 8650 kc In 25 kc

Increments. CS test ed and packed 120 / 17.50
Tri pier Cavity for 2C39,\ ruhe, Less tube l'a:w 3.00
qF Ampl ifier Cavity for 2C39A . Less t ube N F.W 4.50
C U I 19A Co upler. 13 I -tube amplifiers w/tubes N ";W 4.15
C U48 / A RA6 50 ohm coax to t wrn- t tne coupler . . N E W 2.25
RE2IA RC5 Ant Helay W /:\Il' ter & Vacuum Capacitor ";X 1.85
C45 Control n ox for A UC I and A HC12 Xcetvers . G OO D 1. 3.5
C792 / A RC2 Control B ox for A RC2 Xeelver G OOD 1.85
MT7A Mountln ll: for aile AItS rrrr l"l'l' r . . t;X 1.50
"' eter We~ ton ~Iode l S43 500 · 0-500 mtcroemn s. 3"' EX 3.85
Selen i um Rect if ier . 28nlC @ 4A. full wave :S":W 3 /3. i.5
IC /VRW7 Wire R ero rder 28 YDC W / T ubes GOOD 4. .50
RI 22A /ARN I2 75 me Surwrhl' t w/ tuDes & I t al t: X 3.85
UPMIIA AFC etrassts 11' /8 t ube s & wi rIng dIagram :SEW 3.75

2 METER (a lmast) NON-DIRECTIONAL
ANTENNA

<::\0
;.. -

6 -6-
-

. . . W 2NSD/1

T his brings up another considerable advan
tage of the Galaxy V . . . cwo Many of the
transceivers are designed strictly for SSB ...
some permit C\V, but don't let you tune the
entire C\V part of the ham bands . The V cov
ers not only the entire ham hands, but over
laps enough on most bands to permit ~IARS

operation , reception of C HU, and stuff like
that. Specifica lly it tunes from 3.5-4 .0 mc, 7.0
7.5 me, 14 .0-14.5 me, 21.0-21..5 mc, 28.0-29.0
me. Crysta ls are available to allow the V to
tune other frequencies of course. C\ V ops will
he glad to note that the rig runs 300 watts
and that they've shifted the carrier 1 kc into
the passband to eliminate "leap- fragging:'

Galaxy uses transistors for the audio ampli
fier, driver and output circuits and in the ac
cessory vox plug-in unit. No t caring for vox
myself, I am glad to find it now is optional.
The transistors considerably cut clown on the
size of the unit; good move.

T hough I've been conditioned to rely on
Galaxy's advertised specs, I still wanted to see
if this little black box could really p ut out 200
watts into my d umm y load the way they said
it could . In the C\V posit ion my 'Va ters Dum
my ( no offense ) Load Wattmeter read 200
watts right 0 11 the nose . The wattmeter doesn't
read PEP watts ( whose does? ), but if it will
put ou t 200 C\ V watts r guess it doesn't have
any problem mustering up the 300 SSE watts
input they claim .

Perhaps it isn't even necessary to bring this
up, but the Galaxy V is every hit as stable as
you could ask. I only mention this because
I've gotten tired retuning the fellows I'm talk
ing with after each transmission on another
make transceiver that I've been using . That
one is not in current production, so don't worry
about it . The Galaxy V, even when fres hly
turned on, stays right on frequency. Good
show.
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Max Winte r K2P U
24 4 4 Barke r Avenue
New York 6 7, New York

Across :
1. Colored th read used in wire insula tion to ai d

in identif icat ion
7. Ab brev ia tion for radio bands a t a higher fre 

quency tha n broa dcast
9 . Classi f ied not ices

12. Vac uum tube having a specif ied numbe r of
e lec t rons

13 . Greek lette r ha ving many elect ronic app lica -
t ions

14 . T ype of coil wi nding
15. A squ a re of butter
16 . Clipping ci rcui t in T V rece ive rs
19. The : (Spanish )
2 1. Chal lenges
22. Marine off ice r (cbbr. J
2 3. flde
2 5 . Periods of ti me Iobbr.J
26. One side of a ship
27. Slang for microwave cocx ci rcuit
30. Physics term conce rned with we ight a nd

accelera tion
3 1. Mimic
32. Interj ect ion
34. Reclines
36. Rheto rical compar ison of negat ive a nd positive
4 0 . Nume rical va lue of brown
4 1. Continent (cbbr. J
42. Speake r pa rt s
43. Symbol fo r ce ri um
44. Ad just the bea m in a ca thode - ray tube
4 7 . Cont ine nt (c bbr.)
48. Un its of e lec t romotive force
5 1. Golf ing equ ipment
54. Unive rsity deg ree
55 . Symbol for e rbium
58. Sym bol for te llurium
59. Com pass di rection
60 . W hea tstone ci rcu it used to measure impedance .

Down :
1. Port ion of a hill best suited for microwave

tower
2 Prominen t electronic manufacture r
3. Reduce the st reng th of a n e lectrica l impulse
4. Symbol for coba lt
5. 5Ma n's na me (plura l)
6. Type of f req ue ncy mete r
7 . A rrangement of two e lect rodes used In ea rly

type transmitters
8 . Paths for e lect ric curre nt
9. Lia ble

10 . T ype of tubes
I 1. Method of a rra ng ing c ircu it ports
17 . Chess piece
18 . Like
20. Sources of e lect ric illumi nat ion
23. Temperatu re co nsta nt for a liqu id
24. Electr ical pro tective device (cbbr. }
26. Type of iron core
28 . Metal wi nding in some types of ge ige r tu bes

(c bbr.)
29 . Type of transforme r
30 . Sub-atomic pa rt icle
3 3 . Chemica l e lements in hyd roca rbons
34 . Mount ing device for tubes
3 5. Inte rio r
37 . Ma n' s name
38. Sym bol for tellu rium
39. Q : a bbreviation fo r M iste r
4 4 . Brit ish Sta te Depa rtment (c bb r. ]
4 5 . Heated enclosure for a qua rtz crystal
46 . Ope n impedance pa th between two co nducto rs
49. Unit of weight (c bbr. J
50. Spa nish for Mr.
52. Electronics expert (obbr.J
53 . Summer : French
57. Symbo l for bismuth

Solution on p. 90
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Giant Inventory Reduction Sale!

BIG SAVINGS on " q" ANTENNAS
\j

First come, first served - - Quantities limited

BARGAINS GALORE!
Outstanding barga ins on many other mode ls
too n umerous to men t ion ... including H F and
VHF mobile and base sta t ion antennas a nd
VH F stack ing kits . If we haven 't adverti sed
what you want, send us your requirements . . .
we'll quote rock bottom prices.

J."I-qain MULTIBAND BEAM,;S.,....
Model TH3 THUNDERBIRD
3-Element Tribander
for 1D, 15 & 20 Meters
A high performance multi ba nd
bea m featuring famou s Hy-Ga in solid
state t ra ps . Rugged a ll a luminum
const ruct ion. Complete ly factory pre-tuned . SW H
less t ha n 2:1. Reg. $99.75 HCJ Close-out $75.00

Model TH2 THUNDERBIRD
2-Element Tribander
for 10, 15 & 20 Meters
Co m pact , easy to insta ll. Del ivers
excellent performance. Fea tu res By-Ga in
solid sta te traps a nd rugged a ll al umin um
construction. Rota tes wi t h T V ro tator.
Reg. $69.95 HCl Close-out $50 .00

3-Element 20 Meter Monoband Beam

~~e~~lb:~b3~n 20 meters . .'~/"S;;;~:::
featuring full- sized
s pacing and hea vy duty
a ll alu minum construction .
Deli ve rs 8db forward ga in;
25db FIB ra t io.
Reg. $65.95 HCJ Close-out $47.50

E 6904 Sprague A v e. , Spokane, Wash ington

HAM HEADQUARTERS OF THE NORTHWEST

HC" ELECTRONICS

The 12AVS
for 10, 15 & 20 Meters
Self-supporting trap verti
cal for 10-20 meters. Com
pletely fac tory pre-tuned
with SW R 2:101' less. 13 .5
ft . overal l hei ght. Reg .
$21.95
HCJ Close-ou t $ 16.50

Model 2BDT fo r 40 and 80 'rnf'tMt.
Reg. $19.95 HCJ Close-out $1 4.50

Model 4BOT fo r 10 th ru 40 fllpt"'rc;

Reg. $24.50 HCJ Close-out $17.50

¥: World Famous
14AVS for

10 thru 40 Meters
The world's most
popular vertical 
solid s tate tra ps
completely factory
pre-tuned. De live rs
out s tandi ng lo w
a n gle radiat io n .
Matchless weather-
proof construction.
Reg . $29 .95 HCJ
Close-ou t $22.50

~"I-qain MULTIBAND VERTICALS

J."I.qain MULTIBAND DDUBLETS
Complete multiband doublet antenna systems featur
ing Hy-Gain solid sta te traps for each band ... copper
clad stranded steel \ -ire ... high impact cycclac center
and end insulators 52 ohm coax feedline. Bu ilt to
take unlim ited power withstand winds up to 100 mph.

Mod el SBOT for 10 thru 80 meters
Reg. $34.95 HCJ Close.out $24.50

10 & 80 Meter Trap Kit - Model 2TD
fWD factory tuned solid state, slim line traps with
'iardware for a ttachme nt to a ntenna wire.
Reg. $12.95 HCJ Close-out $9.00

1st Choice _

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,
RUS H M E T H E FOLLOWI NG: Here's my chec k for $ 1

- I
---- 1

NAME _

2nd Choice ADD RESS

CITY _ STATE 1
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~

"



RW APRIL BARGAINS
Letters

(Cont inued from poge 6 5 )

Write Bob Graham for Specia l Dea ls on New and Re
conditio ned used gear. Cash or Budget.

SURPLUS BARGAINS

Graham Radio
Dept. C. , Reading, Mass . Tel: 944·4000.

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

Dear OM,
Yesterday, when I returned home from the U nivers ity

of Iowa , I grabbed up the wa iting Ma rch issue of "73"
a real bombshell. I was really surprised to sec the fi rs t
column and a half in the "de \V2N SD /l " dept. devoted to
"flying sorcerers." Apparently y ou have become interested
enough to dig beneath a veneer of government smoke
screen ing and crackpot fact ions. w elcome to one of the
biggest m ys teries of the twentieth cen t ur y.

The implications of 'the presence with in our a tmosphere
of t hese str ange, unknown objects are overwhelming if
you have the courage t o r eally t h ink about it . And there
is abundant and contin ually accumulating evidence that
the objec ts are r eal, made by and controlled by intelli
gence, and that they do not orig-inate on this planet ; th is
regardless of what t he P en t agon people preach.

Soon er or later, the populace has to find out, and th e
longer the government keeps playing games with the
PfUblic• t he worse it's going t o be when finally it g-et s t oo
big for the P en tagon boy s to sit on.

J ust in case you get more response on the saucers than
on R),I .499, and are stuck for references to reliab le data
on U FOs, may I su a ecst the N ational I nvestigat ion s
Committee 011 Aerial Phenomena, 1536 Connecticut Ave.,
N.\V. , W ashin gton 36, D . C. ? P er haps you have hea rd
NIA P, a privat e member su ppo r ted organization. men
tioned in some of your ser ious discussion s about U FOs.

As you blaze away in t he pages of " 73" against the
woes t hat beset the presen t and future of amateur r ad io,
so has :NICAP been crusading for recognition of the
real it y and t he sign ificance to human ity of t he U FOs.
N ICA P has been plugging a way for over eight years
desp ite the government clamp down of significant data .
and var ious attempt s t o discredit the g roup. N ow t h ing-s
are beginning to payoff , espec ially with t he curren t
height of U FO act ivity in t his country. T he act iv ity
promises to exceed t he m uch publ icized saucer "flaps" of
the early & m id 1950s, although t he lack of news
coverage wouldn 't indicat e this. A nd the \V ash ington
sig ht ings are starting the new year off with a bang, as
yo u well know.

NICA P is in ternat ional in scope, with over 5,000 mem
bers, of wh ich I am one. The group is non- political, non 
profi t ; NICA I' is dedicated to t he belief that there is
something going on in our skies which we shou ld all
know more about, M U CH more about. If you are inter
ested in following t he curren t si tuation, I suggest you
join N ICA P, or at least get a copy of their 1964 publica 
tion, " The U F O E vidence." It is an ou t st anding con
t r ibu t ion in factua l r epor ting, and is the r esul t of years
of investigation a nd evaluation of myraill U F O cases. I
can pretty well guarantee t ha t if yo u r ead the evidence, yo u
will do some profound t h ink ing about t he whole U F O
subject. P er haps "73" will feel disposed t o run a mont hly
column on the subject ; " Green 's Litt le Green M en," or
something. H i !

William H . H unkins
10AR NIC AP
WA5EKQ /WAjJKOM

Dept . 734
Phone CAlumet 5·128 1

2244 Sout h M ich igan A ile.
Chicago, Ill ino is 60616

We have moved to new quarters to st art t he new year
with. Lucky finds and scarce items.

TCS DYNAMOTOR MOBILE POWER SUPPLY
NEW 12 v dc input, 400 v dc @ 200 rna output.
$3.95 postpaid west of Denver. $4.95 postpaid east

Dow Trading Company
N. Dowdell W6LR 2057 E. Huntington
Elliott 7-3981 Duarte, California

TELETYPEWRITER
EQUIPMENT AND COLLINS
51J2, 51J3, R·3£OA/URR Receivers (.50-30.5 MC). Te letype
Printers #14, #15 , # 19, #20, # 26, #28. Kleinschmidt
Printers #TT-4A, TT-76, IT-98. relewrtter Frequency Shift
Converter. Boemhe Keyers for CWo For general information
& equipment list. wr ite

ALLTRONI CS HOWARD CO .,
Bo x 19, Boston 1, Mass. Richmo nd 2-0048.

Be-603 RE CEIVER- 20 to 27.9 Me FM, 10 channel pu sh
button se lector-a lso tuneable, Complete with all tubes
& schemat ic. Used, Excell ent. $34.95

TM 11 ·600 MANUAL for Be-G03 & BC·604. New. $1.50
APR·4 COUNTE R MEASUR ES RECEIVER- 3S to 2,200 Me

cont inuous with 4 plug-In tuning unit s. Il l v 60cy power
supply. Used , Excell ent. $279.50

APR-4Y RECEIVER- Same as above except AM & FM recep-
tion . With 4 tuni ng units 38-2,200 Me & 117v 60cy
powe r supply. Used , Excell ent. $319.50

CARBON COMPRESSION RHEOSTAT-1500W, 0.01 to 2 ohm s.
56 carbon plates 3" x 3". Brand New. $24 .95

T·271 / ART-28 RADAR RELAY TRANSMITTER- Tuneable 460
510 Me. xtnt for Ham-TV. Has two 4X150A final , with
air sockets & axlvane blower; 3E29 sync. mod , 6L6W
video mod. & 11 oth er tubes, two panel metersl four
te n turn dials & Sche matic. Xlnt. :;.45.95

ART·13 SPEECH AMPLIFIER-Has ca rbon & dynam ic mike
inputs. With 12SJ7 & two 6V6 tubes. Used good. $4.95

BC·453 VARIABLE CAPAC ITOR- 3 gang, each 36-346mmf
wi t h 2 a ir trimm ers. BRAND NEW. $1.9 5

WRITE FOR BULLET IN # 41-LOA DS OF BARGAINS

Send Check or Money Ord er-Minimum Order $2.50
PLEASE INCLUDE AMPLE POSTAGE-EXCESS REFUNDED
Min imum C. O.D. Order $10.00 with 25 % Deposit.

R. W. ELECTRONICS, INC.

A fortunate pu rchase allows us to offer these high
priced .computor grade transistors at such ridiculously
low pn c~s . All are mounted on printed circuit boards
along With assorted components such as resis tors,
capacitors and a hos t of other surprises. You pay only
for the transistors , other parts are FREE!
BUY 100 FOR $4.00 or 1000 FOR $35.00 PREPA ID

Gentlemen :
DX -ped it ion may at t imes be a n overworked exp ression ,

but I have one to r epor t which is a "first" in t he P ost
\V orld \V ar II Era from S'l' vland. Andre K. Krzysztofik
S I' SA L G took part in a DX ·ped it ioll fro m P oland via
the xf edlterrnneau to the D ead Sea area ill 4X4·land .
A ndre S PS A LG left h is nat ive la nd on June 9, 1964 with
a home-br-e w 200- watt rig, a D rake 2 ll receiver and a
long -wire gu.mctcr an tenna . After visiting such cou nt r ies
a s S :\I, O Z, D L, PA.0, CN8 and 7X 2 (ex-FA) , his first
t ra nsrnissions enroute wer e from Soussc Tunisia with the
call sig-n 3V8G:\1. A few QSO's wer e wit h \V station"
out of mort then 200 contacts made from Tunisia. En.
route from 3V8 la nd to I srael , he touched on cou nt r-ies
such as O DS, YK, and J Y . W h ile in I sra el he was z r nn t
ell permission t o operate with t he call sig-n S P SALG I
4X4WF.

T ogether with Dr . Eric Fried ma n 4X 4\VF ex-S I' (, \V F,
he operat ed a D X -pcd ition stat ion from th e Dead S ea
a rea with the call sign 4X .0\VF . The prefix 4X.0 was
used for the first tim e in I srael . •An-Ire a nd E r ic opera tee



$99. 50
$3.50

Marina Communications
2912 Industrial Way
Santa Maria , Calif.

.............""'""'"

SBD-3 mobil e power supply:
SBM·J mobile mounting kit:

Bank terms availabl e

NEW FROM TRANSCOM!

5BT·3

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.' .

URGENT, NEED IMMEDIATELY
Very h ig h p rices paid . Freig ht prepa id . AN I GRC : P RC ;
APR ; A PN; ARC ; A LT; U R M ; U P11 ; 1'5. W e also
b u y all m ilita ry an d commercial test , radar , a nd com
m un ication eq u ipmen t.
CALL COLLECT, IT COSTS YOU NOTHING TO
H EAR OUR H I GH OFFER.

SPACE ELECTRONIC S
4178 P ark Ave., Bronx, N, Y . • (212) CY 9- 0300

Transistor
SSB Transceiver

$299.50

Western Radio

COMING SOONI
NEW AMECO 6 and 2 METER VFO
Heterodyne VFO with so l id state osc i llators.
Highest stabil ity- neg lig ible warm-up t ime.

Model VFO-62-$59.95-write for details

Ameco Equipment Corp.
178¥4 Herr lcks Road , Mineola, N. Y. 11 501

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

L _ * Reduces images
.,j * Improves selectivity

* Simply insta lled
* CB model $7.95

A complete ly new SSB t ran sceiver styled an d designed
for mob ile operati on. The sma llest, most compact t ra ns
ceiver and the biggest doll ar-value in the field .
Smallest size: 4~ x 11 ~ x 8¥4. l ow battery drain: 500
rna in rece ive. Big voice: 165 wa tts PEP to 2·8042 instant
heat ing tube s. Solid state SWitching, sol id state circuits.
Simple operation. Full phone coverage of 80, 40 and 20 m.
Stab le: l ess than 100 cps drift in any 15 min period .
Sensit ive re ceiver: .5 uv for 10 db s i n.

1415 Indio Street
San Dieg o 1, California BElmont 9-0361

SP5A LG

4X4WF

Im provin g t he 4 - Ba nd KW M - l '"
) ear W ayn e :

The fo llowing improvements have been made to m y
.x pnn cled K\V~I - l resulting- in a ll controls b eing on t h e
ront panel and 1\0 frequency jump w hen s witch ing s lde
.ands.

R ep lace R· I1S , the anti-trip pot w it h a Centralab F'L.
OK. Use a m at clring- Cen tralab shaft t hru it to actuate
he s witch in t he fina l compartmen t. If you did not align
he t wo, u se a fle xible shaft coupling to connect t hem.

Replace R-92, th e m ike-gain pot , w ith a Centralap F l
OOK and match ing shaft similar to the an t i-n-i p con tr ol.
teplace th e S P DT slide sw itch fo r switching s idebands
rith a D PDT switch same size and same place. Con nect
be center of t he second pole to g r ound an d connec t the
ipp cr sideband contact to a 36 pf capacitor in p arallel
vit h a 4·12 pf t r im m er. Connect the other end of t h e
apacitor and t r immer to p in 7 of V-22.

Connect the slide sw itch actuator to t he shaft thru
t·22 with a piece of piano wire so that you can operate
he switch. \\'i t h a l itt le b ushing or some shim stock
ou can u se the original k nobs on the 3 / 16" shafts. I cu t
iscs for t h e knobs for t he concentric p ots of ~" plexi
'lass. Y ou can p robably get so me concen tr ic TV knobs
) fi t.

\Vhen you are t h roug h , t une in th e calibrate 110le a nd
djust t he t r im m er so t ha t it is zero beat all b oth side
a nds .
* Four b and s on the K \ V::U- l' "73" D ec , 1963 p g . 60

L ou W eb er K 6GH U

4Xj3\V F for 60 hours con t inuously on O ctob er 18, 19 and
20, 1964. Unfortunately, conditions were very poor during
the time that station 4 Xj3\ V F was ill operation j otherwise
ma ny more contacts wou ld have been made. U . S .A . eta
.ions WCfC w ork ed on the 7 a nd 3.5 m eg acycl e bands.
Due to th e depression of the lan d , cond it ion s to Eur ope
and to North America were very p oor. Except for very
neavy Q R .\[ from U stations, con d itions t o O cean ia and
i\ s ia were very fi ne bus iness. T h e p refix 4Xf! Is new for
IV P X . T h is D'X cp edi t ion was a very in terest ing on e from
.he standpoint o f O T H because the D ead Sea is located
1200 fee t belo w sea level.

A couple of days later, A n dre obtained for a call sign
IX4UJ and made scores of contacts from t he C ity of
Haifa. A ndre left I s rael N ovember 2S, 1964 for th e U . S .A .
via such countries as I , E A , 2 H2 an d E A 8. H e no w hopes
o obtain operating p r iv ileg es on the ham b a nds. This s tems
'rom t h e fac t t hat t h e U .S.A. has en tered in to r ecipr oca l
sgreements w ith cou nt ries w hich a llow U.S. rad io amateurs
.he privilege o f operat in g in their respect ive cou ntries. A ll
JSL's will be a nswered 100%; th ese include all Q S O's
nade with ex· S PS A L G , 3V8G~r , S P5A L G f4 X 4WF,
IX0\VF , and 4 X4Uj. P lease address all Q SL' s via
.V 2V L S .

W 2V L S



MECHANICAL FILTERS

Dear Sir :
T he Korean Amateur Radio L eague and th e E ighth

U n it ed S tates A r m)' Radio Club w ilI join tly sponsor a
Field Day from 000 1 GMT 3 J uly to 2400 GMT 4 July
1965. A specinl Q SL card will be issued and all amateurs
are encou raged to participate. Listenin g for 20 met ers
p hone w iII he on 14.200 )oI C an d above and t ransmission
on 14.185 mc and above. O pera t ions will also be on I S,
40 and 80 meters. A )OI , SS B and CW will be utilized . T he
stat ion in each U. S. call a rea contacting th e most il L
or IDI stations will receive a specia l certificate. T he
Kimchi a ward will also be g ranted for two wa y con tacts
wit h five il L stations. Send extract of log s t o HL9U S,
II Q EUSJ\, Signal Officer. A PO San F rancisco 96301.

C. M. Moorfield
HL9KG/K H 6FI G

Ralph Z D8R I-

Dear W ayne :
I n September of 1964 the first licenses for the Amerl

cans on Ascension Island . South Atlantic Ocean were
g ran ted b)· the loca l government. A bou t December we
formed a club called the AA RL ( Ascension A mateur R ad io
League) of .....hich I was elected fi rst president. At
present there are about 15 licensed amateu rs on the island
of which there are about six .....ho are active. I guess you
have heard some ZDS activit y and this is the brief story.

Unfortunately, BC I . Hi-fi ids and t ape recorder in ter
ference has kept most of us fairly Inactive \Ve live in
barracks here and in order to keep peace among our co
workers we d o limit ou r operat ion when we have Inter
ference problems. \\' c 'd like to elim inate th is interference
and mayl.e increase the activity from the OX spot.

Ascen sion Island is about 32 square miles in size. I t is
of volcanic or-igin and the soil that does exist is not very
conductive for grounding purp oses. T he barracks area
is loca ted about 1 m ile from the ocean so there is nc
wa y 10 throw a posit ive g rou nd into t he ocean, T he
ground t ha t we have t o use is an inst r umen tation ground
that is H ill between all the barracks and var ious sites
that arc scat tered all over the isla nd. T his common loop
a nd t ics of g round is fi nally connected to t he ocean at
about 5 places a round the isla nd. T here is also a p ower
ground tha t ru ns to a ll t he l.uildings, which is SUIJI10Se('
t o connec t to the instrumentat ion g round . which dependin g
upon the point it is measured will show a voltage bet weer
this p ower ground an d t he instrumentatio n g- r ou nd . Thi~

is the r eal problem, the ground svstem or lack of ar
efficient one.

I have put much work into t r- ying' to eliminate thi!
interference. ~Iy t ransmitter is a D X -60 ami I have :
Drake 2B also. P resen tly I 'm usin g a long wire with l"

tuner but hams usi ng a dipole with coaxial lead experience
similar dlfficuh ies as I do. \V hi le my station has beer
operated by t he other hams, I have made measurement:
with t he H ea thk it Tunnel D ip per to get an idea of m~

field st rength. I find that I lose the signal or it drop
otT sharpl}· after 100 ft a way from the shack or antenna
th at is until I bring the d ipper near a power line and thet
the sign al shows up strong. I know that the signa
is being transmitted all around the base area t his way a'
you may sny that we have effect ively a floating g roum
system which is being loaded by ou r t ransmitters. Ever
using the five six foot ground that I have outside m:
room this still occurs. One ground rod gave between 201
to 300 ohms difference between it and the base groum
and with the fourth and fifth it r ema ins close to 30 ohm
difference. One of the members seems to reca ll an artic\,
in your magazine about an artificial ground system am
I'd appreciate a copy of t his. if available . so that we ma:
try this and S~ if it helps our si tuat ion any.

)OlayLe I have made this sound a litt le worse than i
a ctually is. There are some sets that have been cured 0
interference by the standard methods of 0.01 across eael
side of the line to ground and also by something like a 101
p f from the first audio to g round, but there a re stil
enough set s t hat still experience in terferen ce and canno
seem to he completely cured by convenuouat methods.

You r help will be appreciated by many and I hope tha
it will enable ZOS land t o become a hit more active. Thnnl
you.

A06 Boo . Air Dr.
T_ple T.....,_, F"'IM

P.._,as-4~)

*Triband
Fiberglon

$99.95
$149.95

• ROTATE WITH Tv ROTOR
• HI GH FIB RATI O
• VERY LOW SW R
• l OW Q BROADLY TUNE D
• HIGH GAIN
• EASY TO HATCH
• l OW NINO RESISTANCE
• ONE fEE D LI NE fROM

XHTIit FOR ALL 3
BANDS NO SWITCHING

•

*Pre·Cul * Pre- Tuned
Bamboo

Two Element.-. $59.95
Thr.. EI.m.nt~ 85.95

IO-IS-20M QUADS

IT'S YOUR QSL CARD
WEAR IT!

YOUR CARD ACTUALLY REPRODUCED IN
PERMANENT METAL. THEN MOUNTED ON A FINE
-'----=----T1£ CLASP -----------'
WEAR YOURS WITH PRIDE. ORDER ONE TODAY!
JUSTSEND VOUfl CARD AND SHIO (P.P. AND H.T . IN Cl.) TO

HE MAY HAVE EVERYTHING, BUT HE DOESN'T HAVE THIS

BOX 73. NORTHFIELD, OHIO 44067 . Gin SHOP

1 kc ba ndwidt h, 105 kc, very good for CW or narrow
shif t RTTY , ., . . . ., , only $5.95

9 kc bandw idth , 300 kc, best thing for VHF re-
ceivers . . . . . . _, , . . . .... only $5.95

AR C-ll IF & Audio, with mech filt ers, mode by RCA,
excellent . , only $18.00

ROBERT WILSON, 419 W. Davis, Nowata, Okla.

--(tei ))--
Rldllttl l.tlri"IMI an' Far ALL A.,t".. Tran. -
Nat.. a. All M.t.. Sllwt IIln.". GllITInt..d rar 100
W,'" R"al--. lIall.. Warld W'tll AM 1200 SSS PI -
Whl. R"a,lI.. StAnI"'. Nit ar Link Olr"t Flld
ella,.... II All Ban•• 1 Lllht. NMt, W..thwllrlll.

Complete a. lbow" total lenetb 102 ft. with 96 ft. 01 12 ohm
balaneed twlnUna. III · Impact molded relOnant trlPt. (Wt. •
0:1. I ' J: Ii' Ion,) . VIII Just tll"l ta del lred bind for belmUke
r. ultll . EJ:eellent for ALL world-wide sbon -wa1"l r8e811"1f1 and
Imlteur trlDllmltten. For :SOVICK Al'ro"D ALL CLASS ..u.f.A·
TEURS I NO EXTRA T UNERS OR OADGETS NEEDIIDI
Eliminate. Ii le pu.te antenn.. with e:reellent performaDee
~Iflnteed . Incon.pleuoll' rer Fuu)' NellhberhlOd.1 NO H AY
WIRE HOUBE APPEARANCE I EAS Y L"\ST A.LLAT I ONI
Complete Instructions.
TIi-40-20-lli-l0 meter bi nds. Cemplete SIIi.1Ii
40-20-U -I0 meter. 54 ·ft_ (belt for .wl·. ) Complete SI4.15

S END ONLY 13.00 (el.h. ct.• mo) Ind [II' [IOItmaD balanee
COD plUl [IOI taae on I nlnl or lend full prlee for [IOItPlld
delh l n'. Com[llete IllI tallaUon .\ technical Instructlolll fur 
nbbed. Free InformaUon on m.n, otber 160-6 meter lI 'tennll.

An n able onb from:
WESTERN RADIO • Dept. A7.4 • Kearne)'. Nebraska



AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD

MODEL 440 TV CAMERA

VANGUARD Model 440

on ly $149.95 less
Vidicon and lens.
F/ 1.9 lens with focusing
" C" mount-$18 .9 5
Type 703 8 Vidicon
Grode A $85 .00
Grode B+ $75.00
Grode B $60.00
Grode C $35 .00

Note : Grade C may be any type
Vidicon new o r used of our cho ice.
Gua ra nteed to give sa tisfactory serv
ice for omoteur use.

$149.95 Save $3.95 . Camero with lens and
Grode A Vidicon only $249.95.

The VANGUARD Model 440 is built to short distances with the output from Modular construction and printed ctr-
the same fugged specifications as our the camera or drive a simple linear cults pe rmit quick repl acement and
Mode l 400 industrial camera and Is amplifie r for an)' power you want. servici ng of major ci rcuits. Weighs 12
com plete wIth se lf-contained synchro- Sensitivity f rom one foot-candle to Ibs.-measures approximately 81/.." x
nizing generators, 4 me. video ampll- bright dayl ight using our vidicon and 6" x 6".
ners, power supply. tripod ba se, and lens. Picture sharpness guaranteed to Model # 440-X with crystal-cont rolled
TV t ransmitter wit h output in the 436· be equal to the best capabilities of horizontal scan available for only
450 me. band. You can transmit over any standard 525· l lne TV receiver. $20.00 more.

Build ing your own TV camera? The follow ing assembled and test ed circuits will save you much t ime and money.
POWER SUPPLY with tripod plate- $28.00. fOCUS COil and DEFLECTION YOKE. Professional Quality
SWEEP and SYNC. GENERATOR. Tested and complete with full shielding and cosine wound yoke. Complete
with tubes- $18.00. with vid icon signal ri ng contact, yoke and tube clamp
VIDEO AMPLIFIER wi-t h MOOULATOR and R.F. STAGE. - $36.00.
for 436-450 mc.
Test ed and complet e wi t h tUbes-$22.00. More part s ava ilab le- send 10c for com plete ca talog.

A ll above converters are supplied w ith 1\lotorola t ype
con nector s. F or t wo 50-239 con nector s instead , add
75c. N . Y.C. residents add 4% sales tax.

o r cash ier's check . COD's mu st incl ude 20 % d epo si t.
~. Y .C. residents add 4% sales tax. I nclude sufficient
posra ze fo r all items except converters and circu it
modules w hich are postpaid .

Available ;n the follow ing modules :

Model Input me. Output me. Price

r~o
144·148 50·54 $12.95 ppd.

2M 300-£ 144·145 .6·1.6 $12.95 ppd.
300-F 144·146 28·30 $12.95 ppd.
30().Q 144·148 14·18 $12.95 ppd.

roo
-
e 50-51 .6-1.6 $1 0.95 ppd.

6M 30C-C 50-54 14-18 $10.95 ppd.
300-J 50-52 28-30 $10.95 ppd.

20M 300-G 14.0-14.35 1.0·1.35 $10.95 ppd.
CB 300-A 26.965·27.255 1.0-1.29 $10.95 ppd.
WWV 300-H 5.0 1.0 $11.95 ppd.
tnt 'I . 300- 1 9.0· 10.0 .6-1.6 $1 1.95 ppd.
CHU 300-K 7.3 1.0 $11.95 ppd.
CHU 300·L 3.35 1.0 $11.95 ppd.
Marine 300·M 2·3 .6· 1.6 $11 .95 ppd.

Aircraft { 300-N4 121-1 22 .6-1.6 $13.95 ppd.
30D·N5 122·123 .6-1.6 $13.95 ppd.

Fire, Pol ice
30D·P 155-156 .6-1.6 $13.95 ppd.etc.

CUSTO M 300·X Choice of 1 input freq . $14.95 ppd.
MADE and 1 output fre~. be-

tween .6 me. an 160
me.

•,

$10.95 up

VANGUARD
TRANSISTORIZED CONVERTERS
New series 300 with 3 VH F -UH F transistors, crystal.
cont rolled oscilla tor, tuned R .F. stage and low noise
mixer. O ne micro volt sensit ivit y. Mor e than 30 high
q uality part s caref ull y a ssembled and tested. 1\feasure
only 3" x 2 ~ " x 2" _ Operat e a t 12 volts DC 4-5 rna.

X llvist or converters a va ila ble from $10. Circuit modules
and g overn ment surplus eq u ipment also available . Send
IOc coin o r stamps for complet e catalog.
For pro mpt sh ipmen t please include postal money order

VANGUARD LABS
Dept. H-4
190-48 99th Avenue
Hollis, N. Y. 11423



TWO
METERS

BIG performance
little money!

The new FULRAD transceiver does the job.
A very hot little superhet recei ver with excelle n t
front end sensi tivi ty a nd a transmitter wit h
audio to spare . We work 200 m iles with them.
Complete with press - to-tolk mike, AC power
su pply a nd f ive crysta ls. Output is mon itored by
RF toke -off to a d iode detector a nd a sens itive
meter . Tune to max imum-one control on ly.
Price-only $ 165 amateur net . We can su pply
a 12 v DC to 11 5 v AC trans istorized power
su pp ly for the a bove un it for $ 25 extra . If
you don't need the DC supply, why shou ld you

hove to pay for it? We g ua ran tee these units
to be a s descri bed or your money back. They
are 0 fine un it .

ARE YOU RUNNING A KW ON TWO?
Very few are, but-

How about getting the signa l OUT?

W e ha ve o n antenna that does thot . With 20
db ove r on the front, we have o n ly 4 S uni ts on
the s ides and 3 S units from the back. By using
a new design in reflectors we push a ll t he sig
na l towards the front end wh ere it can be used.
The beam is a seven eleme nt jo b with two more
refl ectors than usual (for a total o f nine
elements ) with a specia l phasing ca b le that ties
both di poles together . It uses RG- 8 / U 15 2
ohm ) cable.

Get o ne and work that DX sta t ion ! $19.50.

For even better results, get a pair with ma tc h 
ing hardware and harness for o n ly $45.

Send check Or money o rde r. Antennas sh ipped
pre pa id in U.S .A .

Money back gua ra ntee-if they do not work
a s stated.

FULTON ELECTRONICS
Manteca, California

W2NSDj 1 from p. 2 .

letters, not me. and he, not me, is thus immune
from legal action .

If you are interested in gett ing a copy of
the K6BX Extra News Letter #21, twen ty-two
large sized pages typed three columns to the
page with CIif's extra small type, and packed
with dynamite which may sweep the present
headquarters heirarchy out of office, then send
50c for each copy (buy several and get the
word spread ) to K6BX, Box 385, Bonita,
California.

Co lumns in 73? No, no, no , no, no, no !
Yes.
I can't fire 80% of you just because you

disagree with me. and that was the percentage
that answered the February questionnaire
with suggestions for columns. Why you want
me to louse up a good ham magazine with
that sort of junk I can't imagine, hut you do
and I will and you'd darn well better keep
reading the magazine after it gets junked lip .
As a matter of fact , y Oll should make it your
business to talk some friends or enemies into
subscribing to make up for any of the 20%
who wanted the magazine to stay the same
that drop out in medium or low dudgeon .

\ Vhat columns are we going to sprout?
Well, [ really don't know. That all depends
upon our Rnding volunteers to write the
columns. I figure that we really should have
top experts for each field we try to cover.
For instance. our propagation column is pre
pared by John Nelson who is recognized to
be one of the foremost experts in the world
on radio propagation. The Bureau of Stan
durds only wishes that they could predict as
far ahead and as accura te ly as John does in
73 . His predictions have. t ime a fter time. been
startlingly accurate when compared to pre
dictions in other magazines.

Since 40.0% of you have requested a VHF
column we obviously should have something
along this line . I really don't know who should
run the department. I'll try to come up with
someone interes ting. 32.4% requested a column
on transistors. Hmmm. I guess we're in a
good position to turn out something like th is
ourselves. Watch for a transistor column
headed by Paul Franson W AI CCH, who also
masquerades as Assistant Editor around here.

Before you get all excited over 73 filling
lip with all of this special interest stuff. let
me explain what I actually have in mind .
Rather than running two. three or fou r pages
each month on each subject it seemed to me
that we might be able to present the latest
news of interest in something fairl y short and



SA ME CRYSTALS AS AB OV E. S A ME PRI CE. T HI S LI ST
OF CRYST ALS IS AVAILABL E. HOW EVER I CA NNOT
S H IP UNT I L 10 DAYS AFT ER R ECEI VI NG YOU R ORDER .
LISTIN G MAY NOT BE IN ORDER SO DISR EGAR D S E
QU ENCE.

14.0 00:;0.716 61.05033.250

CRYSTA LS IN SUB · MI NIATU RE HERMETI CA LLY SE ALE D
HC·1 8 t U METAL HOLDE RS. Half t he s ize of a HC-6 t U
c:r~tal. These cryllta ls hawe wi re Iu ds ../~ inehes long . CRYS
TALS S ELL. AT 51.05 each post pai d US A. Idul for t r ans
eetvers and limited s pace a ppli cations. All crYstals f ull y guar
ant eed . The foll owing l isted fr equen cies shipped immediate ly.

Quantity ava ilable Frequen cy in Mes .
HL250 llL500 16.,50 17. 000 17.2!i0 17.500
18.000 18. 250 27. 000 21 .250 27 . 500 28.500
29. 000 20.2511 29 .500 29. 750 30. 000 32 ., 5
36. 050 36. 100 3 6. 150 36. 200 36.2::;0 36. 300
36.400 36. ~::;0 36. 500 ~8.050 48 .31'13 48 .11 6
49.383 49.71 6 50. 050 5 1.050 51 .383 5 1. 116
52.383 53. 00;5 53. 050 53.383 53. 25;5 53. 30; 5
53. 11 6 53.15;5 53. 80 ; 5 53.85; 5 53.90;5 53.95,5
55.383 64 .992 65.992 66.992 6t .992 68 .992
.0.992 ; 1.992 .2.992 ; 3 . 000 ; 5 .000 ;8.000
80.000 81. 0(1(1 82.000 83.000 8 4.000 85 .000
87 .000 88. 000 89.000 90. 000 9fl.000 91. 000
99.000 100 .000 101.000 102 ,000 102.86 103. 06

103. 26 103. 41l 103.66 103 .86 104 .011 104 .26
104 .60 10; .000 11 1.000

16.0 00
17.750
28 .t 50
33. 000
36.350
-1 9.050
5 2. 050
53. ;0;5
55.050
69.992
. 9. 000
86.000
98. 00 0

103 .26
104. 4fl

Limit ed quantity.
2" . 750 25. 2,,0 3 2.500

103 .0UOI nst itu t e of A mat eu r Rad io
26 Jan ua r)' 1965

Secretn rj-
Federal Communication s Comm ission
Wa sh ing t on, D . C.

Club Stat ions
The following exchange of letters will be

of interest to all ops who plan to operate a
club station or to operate any mul ti-operator
stat ion in any con tes ts in the future.

concise .. . something quite akin to the Sta
tion Activities segment of QST in looks,
t hough one would certainly hope that it
would be more interesting in content. If we
devote about a hal f page to each column
then the whole works shouldn't take over two
or three pages a bout the same as other maga
ines devote to one single column.

JUST ARRIVED _ CRY STA LS IN FT · 243 TYPE HO LDERS.
_ CR YSTALS SE LL AT 5 1. 05 ~lI eh PIl5tpa Jd US A. Pre
Quency Till. .0 50,;'. All crysta ls full y gu aranteed . Qua nt ity
a...attabte,

19 45
199.')
20 45
209"
214"
2195
224.5
2295
234,'l
2395
2445
2495
2545
2595
26 45
269 .~

2145
279,'l
2845
2895
2950
294"
3045
3 095
3145
3195
3245

Mes.
14.300
14.650
16 .950
17.850
26.250
30 .500
33 .200
33 .!lOll
311 . 85 0
41. 250
41.S5{I
41.900
42 .650
46 .240
53. 4075
54 .383
14 .!ffi2
8 1.992

19 40
1990
211 40
2090
2140
2190
2240
22'l0
2340
2~HI
2440
2 490
254 0
2500
211 40
21190
2740
27 90
210140
21190
2940
299."
30 40
3090
3 140
3190
3240

ehe tee select
1235 1240
1100 111 5
1765 17' 80

1935
1911.'l
2035
2085
213 5
2185
2235
22'15
23.15
238.')
2435
2485
2535
25 11"
2635
2611"
273!i
2185
2835
2885
2935
2990
3035
3085
313:;
3185
3 23 5

HUNLOCK CRE EK, PA.
K IN G

1930
19 !10
2030
20110
2130
21110
2230
22110
2330
2380
2 430
2480
2530
2580
2030
2680
2730
2780
'830
2880
2930

"'''3030
3080
3130
31110
3 230

Fr equency in
14. 200 14 ,2 50
I L~;,O 14.600
14 .!l00 14.950
17 .650 11. 800
2 4. 5fl O 2 4. 7~,0

2ll.250 ao.sso
31. 750 3 :U OO
33. 100 sa.see
36.150 36.1'1flO
41.1 00 41.1 50
41 .UO 41.500
41.800 41.sr,O
42. 450 42.550
4 4.140 45. 50
5.1.2fl':'5 53. 35;5
:.3 .6575 5 4.0.')0
60.050 73 .992
; 9 .992 80.992

F REQUEN CI ES ARE IN

14 .1 50
14.500
14 .850
17.550
2~. 250
28.000
31. 500
33. 60 0
36.700
41 .0 50
41.400
41..50
42.250
42.400
53. 15. 5
53. 60 .5
5; .• 16
; 8.99 2

Quanti ty
14.100
14 . 450
14 .IIUO
H.4 ~,O

24. 000
ar.tnn
31. 25 0
33 .roOO
3!'.650
41.000
41.3 50
41.;00
42.150
42 . 9~,0

r>3. 10' 5
53.5r".~
56 .050
7'1. 992

H .or,o
H . ~OO

14 ., 50
H .350
23. ; 50
26. 7 ~.O

:11. 000
aa. 400
31U iOO
3 6.950
41. 300
4LMO
42.050
42 .850
~,3 .05;5

:;3.50. 5
55. 71l1
;6.992
113.992

QUAKER ElECTRON ICS PO. BOX 215
T HE CRYSTA L

LOW FRE QUENCY CRYST ALS IN FT · 243 TYPE HOLD FRS.
Crysta ls sell at 5 1.05 eaeh postpa id USA . All crystals fu lly
guaran teed .

Li mited quanti fy availab le. Freq. in K n . Gi...e 2nd
1005 1010 1020 ross 1070 10'10 1110 1200
126 5 12;0 1310 13.5 1400 140 :; H 20 1610
1125 1130 1300 13r,0 1355 13SIl 1410 1730
32. 0 3~00 3 430 3 440

1900 1905 1910 1915 1920 1925
19 50 1955 1960 1965 19.0 1915
2000 2005 2010 201 5 2020 2025
2050 2055 2060 2065 2070 20 ; 5
2100 2105 2110 211 5 2120 212.')
21 50 21~ 2160 2165 21.0 2 1 '.~
22 00 2205 2210 22 15 2220 2~2 .~
2250 2255 2260 22 65 22;0 22; 5
2300 2305 2310 2315 2320 232!i
2350 23~.5 2360 23r.5 23 ; 0 23 ; 5
2400 2 405 2 410 2 415 2 420 2 425
2450 2 ~55 2460 2~6.~ 2 4.0 24;5
25 00 2505 25 10 2:;1 ~. 2,,20 2,,2;'
2550 255~, 2560 2:;65 25;0 25.5
26flO :lGO:; 261 0 2615 2 620 asan
2650 26 55 2660 assn 2610 26.5
2700 2105 2 710 2115 2120 2;25
2;50 2;55 21 60 2165 21j0 217'"
2800 2805 28 10 2815 282 0 282:;
2850 2855 21160 2865 28;0 28;5
2900 2905 29 10 2915 2920 2!l25
29 55 2960 2965 29;0 29.5 2980
3000 3005 3010 30 15 3020 3025
3050 3055 3060 3065 3070 30 75
3100 3105 3110 3115 3120 3125
3150 3155 3160 3165 317'0 3115
3200 3205 3 210 321 5 3 220 3225

THE ABOVE LI STED CRYSTAL
KILO CYCLES

A.... il.blc in
14.000
14.350
14. ; 00
17.000
23.500
26. 500
30. 7M
33.300
36.550
36 .900
41. 200
41.600
41 .950
42 ., 50
46 .4 00
53 .45 75
.H.ne
. 5. 992
82. 992

Dea r S ir :
The Institute o f A ma t eu r Radio, I nc., a non-profit X e"

Ha mpsh ir e corporation with so me wha t over 2500 licensed
rma teur members is plnnu lng o n appl)' in ~ for a club
;tatioll l icense wit h myself, the Secreta ry of the I nstitut e,
I S t r us t ee.

~ [ay 1 please ha n ' ynur r1ecision on whet her it will be
egal fur t he I nstit ute to permit opera t ion of t he cl u b
.tarion by operators ot her than the trustee o f t he station
vith the t rust ee not in control of the sta tion ?
~Ia)' I also have y our decision on whet her it will be

egal for the I nstit ute t o permit opera t ion of the club sta
ion by pa id amateur operat ors ?

I a ssume t ha t both o f these are lega l since the prece
lent hns been establi shed b y t he A RRL with their sta t ion
,vL.\ \\' , b u t I want ed to be sure before an)' great inves t 
l1CUtS were malic in equipmen t ami anten na a r rays .

Yours tr uly ,
W a yne G r een W2~SD/ 1
Secretary
I nsti t u te o f A mat eur R ad io

.l r . \Va yn e Gr een, Secretary
nst itu t e of Ama teur Ra d io
' eterbor ough, New H ampshir e

l ear S ir :
T'his is in r eply to you r letter da ted J a n uar y 26. 1965,

o ncer ning operations in t he A mateu r Radio Service.
You are a d vised t hat , to meet his r f'sponsibili t )·,

he t r ust ee o f an a mateur club sta t ion is not r equ ired to
ersonally su p revise an d con trol all oper a tions under t he
lub 's call sig n. In stead, t he t rustee ma y delega te certain
upervi sory act ivities to a stat ion ma na g er or to other
esponsi ble club members. This leeway is per m itted since
he natu re of a club 's sta t ion opera tions often r end er s it
npracticnl fo r the t rustee t o be in a posit ion to exercise
irec t con t rol at all ti mes. T he t rustee is, however , exp ected
) be able to a ssu me d irect con trol o f t he club stat ion if

shou ld prove necessa ry or expedien t . H e should a lso
enerally supervise operations by check ing the stat ion lo g ,
~sting t he equipment, assur ing that the station is Inac
essiblc to unau thor ized persons, et c.

An ama teu r operator who has a pecuniary int erest in h is
cense or who r eceives material co mpensa t ion for opera
'on of an amateur rad io station is in viola tion o f t he
'om missions r u les and is, t herefore, sub ject to th e Irnp o
[t ion of severe administrat ion sanc tions.

V er y t ruly yours ,
Ben F . \Vap le
Secret ary

FEDE RA L CO~DIU :'\ ICAT I OKS

CO ~DnSS I OX

\ Va sh ing t on , D. C.
20554

Februar y 9, 196 5

.,..11 '0""" --



ARROW SPECIALS

B C Electronics
Telephone 312 CAlumet 5-2235

2333 5. Michiga n Ave . Ch icag o, Ill inois 60616

ARROW SALES-CHICAGO, INC.
2534 S, MICH IGA N AVENUE

CHI CAGO 16. ILLI NO IS

Yery tru ly you rs,
W a )" ne G reen W 2 X S D / 1
Secretary
I ns t itu te of Ama teur Radio, I n c.

As you can see, the FCC has decided, in
an interesting exercise of illogic, that although
the licensee of an individ ual ama teur station
must be in control of the station if his call is
to be used, in the case of a dub station the
club call can be used with all operators. even
with the station trustee not present or in con
trol.

Applying this new interpretation of our rules
to contest operations, such as Field Day, we
fi nd that club calls can be used whe re the
club has a license of its own, hut that in cases
where the call of a member wou ld normally
be used the operators must each use their own
ca ll when operating. The ARHL has indicated
that they intend to do battle with the FCC on
their interpretations of the rules because the
new "rules" will cause considerable difficulty
to their contests and awards . Tsk, tsk.

$1 00 Reward
The slides I took while DXpcditioning on

Navassa during the KC4AF opera tion are of
great sentimental value to me and I will pay
$100 for their return , no questions asked .
Last known whereabouts of the slides : CQ
had 'em and refused to part with them .

We Want Ma ney
A letter from one of our authors suggested

that I take a quick survey to find out how
many other authors are owed money by one
of our ham magazines. Apparently one of our
competitors is considerably in arrears. If all of
you who are owed money for published arti
cles will drop me a note giving the name of
the magazine, the month and year p ublished
and the name of the article I will try to put
together an "arrears" figure and publish it in
73. I will not embarrass you by publishing

F ebr uary 12. 1965
Secretary
Federal Commun icat ion Commission
\Vashin g ton, D . C.

D ear Sir :
Your letter o f F ebrua ry 9, 1965 woulJ seem to iudicnte

ra ther unarguably th at an a mat eur mn y not opera te all
amateu r radio s tat ion for pay.

Y et I am faced w it h t he seeming con trad ic t ion o f th e
operat ion o f amateur r adio s tation \VI A\V, the official stn
t ion of t he A m er ica n R ad io Relay L ea g ue, I nc. 'V I ,\ \\' has
been in opera tion for many years w irh , I must a ssume.
paid operators. Of course t her e is always the pos.sibilj t y
t hat some sort of tran sparen t fiction has been used to
circu mvent the la w.

P lease tell me un der what a rran gement \V IA\\, is ab le
to opera te with pa id a m ateu r r adi o opera tors so t ha t
t he I n s t it u te of A mat eu r R ad io. lnc., a non- profit New
l l ampahir-e co rpora ti on fo r t he benefi t uf ama teu r radio, call
establish it s o wn offi c ia l club st at iun fo r u se ill t ra n sm itt ing
code pract ice and messages of specific interest to all radio
amateurs.

$17 _50

$17.50

$25.00

$10.00

29c ea.

waf" r s t n-k et , for 832,

190 -550 K C' rec . u. "d, ,·ery d ean,
with D~1 · 3 2'\ , 2h Jl(' d}'namotor

100-156 n C' . !l l"hannel. l"rystal ron
t rollN! ree. with tubes, In ternally
complete. & schemat ic, es. used.

I OO - I.~ 6 n (' , 8 channel. ery sta l ron
t rolled. trammllter , with t wo 832,\ .
a ll t ub..~ , eche ma rte, ..~ . used

l OO -15tJ ,\IC , 8 channel, ern ul con
trolled , u-anscctver (2 -er). I nternatly
comnr-te, two 832.\ , a ll t ubes , leu
d yna uroter . With schemat ic . convers ion
htKlk l,' t, " X used

T ranstWlnder, Gel on 1215 me qulrki}·.
Excellent used, less all tubes.

Collapslhle . t sect iun. t to 10':;:". 'IS"
taperlnC. Cnmme IIlaled. Fur fie ld
st renKth meter . fran<btor radio ;
uuaxn xew 4 for $ 1.1 0

7 mn. ('t'ra l" lc
S vr•. X EW

7 mn. a ~ ahun ' . lak e-o uts , X AT'L.

Antenna

RT18! ARC·1

5000 mrd, 35, D C In lr . ;! ~ dia . ~ ~~ high, take -ouU.
50c ell ; 6/$2. 75

9 ruu. sh le hl ba se, reramtc mlntuture sot-kata, N t;W.
23e ell : 5/ $ 1.00

!) ntn. Shie ld hllse, TEFLON , min iatu re sockets, Nt;W,
29c ca : 4 /$ 1.10

829, 1126. etc,
79. 4 /$3.00

SOc ea : 4/ $1.85

R77/ ARC-3

T67! ARC·3

RT82! APX-6

TUBE OV ER STOCK

tse urea of look ln at 'em t Bigger su ln,ts.
60 Q5" was $1.75---n"w' $1.35 : 5933 " ( ~O ; W) was st .se-new

$ 1.2S; 1616 WIS $I OOW' age
w'..re 89c-oow 79c or 4 for S3

6AG7" ; SR4GY"; 5T4: S992 00.000 IlUur 6Y6 ) : S75 1"; 58 14
were zee -nc w 6ge or 4 ror $2.50

VR -I OS: VR -I 50 ; OA 2~ ; 082" ; 565 ' ~ ; 6AQSW/ 6005" :
12A X7": 12A7WA

were 6lle-no" 59c or 4 for $2.25
6A K5" ; 6AG5" ; 6AL 5" : 6AQ 5' ; 6A U6 ' 12SX7 (s el ected

128 X 70T J; 12A6
WH .., 2()c -now 23c or 5 for $1

955 ; 957 ; 76 ; 1626: 12CS' ; 6K7 ' ; 6 H6' ; 7 17A" ; 6S H7" ;
12SH7"; 71 9S"

·I'ull outt from unused "q ul l'lnl'n!. F il II} ' gUl rantt·NI.

Ot he rs nIL\ :" 1J :"E\\-. :'Ilinlmum tul.... ur,ler ~3 . 0fl

SAVE YOUR lOOT- hr lnK it 10 (I 'U hare a load of
GOO D IES): Swapft> ; t , IJ" Kalb. I ll. ~II}' 2 Hamfest , Sullivan.
III . Apr. !5,

All orden, except In emergenc,' or I ' m at a hllmfest, shlPDed
same day rece h ed , Fer free GOOD IE" sheet , send n it ad
dres~ed stamped ens.. lnt>e--I'L E ,-\S E, PI.F. ASF.-l nd ude su ffi
cient ror postage & Ins urance. Any exeeas re t urned with order.

PANADAPTER Convert th is IP69C ' Al A2 pe r June 1964 is-
sue 73. New with tubes. $22.50

Used with tube s. $17.50
R19 /ARC4 2 meter receiver-tunable 118 to 148 me. Com-

ptete with 9 tubes. $29.95
COLLINS RECEIVER RIOS ARR 15. 1500 to 18500 kc. Com-

plete with 14 tubes. $47.50
T271/ ART28 420 me transmitter $69.50
APX6 TRANSPONDER 1296 me. Comr,lete with tubes. $14.95
COLLINS Sine:l e Side Band Multip ex cenerater using me-

chanical FIlter #F84Z·2 or sim ilar $24.50
T179/ ART26 TV Transmitter Complete with all tubes $49.50
NleAD BATTERIES BB 403-31f.! AH $1.49

AS 400-20 AH $3.95
2CJ9A r rteter cavity-less Tube $3.95
ELECTRONIC GALVANOMETER Cohu Model 204 $175.00

Tubes Tubes
2C39 - $5.00 807 - $1.00 9Q2Pl - $3.00
2£26 - 2.00 808 - 1.00 5763 - 1.00
3824 - 1.00 813 - 9.00 5894 - 12.00
5R4GY - 1.00 815 - 2.50 6146- 2.00
6l 6G- 1.00 832A - 4.00 304TH-Tl - $27.50
4X1 50A - 6.50 416B - 5.00 866AX - 2.50

Send fo r Catalog #1 31 - FREE -

""



$400.00

$325.00
$100.00

$60.00
$75.00

$600.00
$100.00

TS 4 18A 400- 1000 meg signa l generators, AM, PM or CW emiss ion
Baird Atomic 162 Glow tra nsfer counte rs .
Ba lla nt ine 300 Voltmete r .
M ill ivoc MV-1 7C Voltmete r 1mv- 1OOOV . . . . . . . . . . . . . .
Hewlett Packard 6 16A Signal Generator 1.8 KMC -4 .0 KMC .
Dumont 304A scope with 264B voltage calibrator .

Potter model 471 chronog raph counte r to 8 Mega-
cycles with manual .
8 )00 M FD at 20 volts elect rolytic condensers, new

$ .75 ea. , 10 for $6.00

TS-497B 2-400 Meg Signal Gene ra to r with ma nua l $225.00

RCA WV 84A DC M icroa mmeter without batte ries .
F

$30.00

ELI HEFFRON & SONS, INC.

All equ ipment used and surplus, in goad condit ion .

Orders FOn Cambridge, l\Ia ss.
Sorry we d o not issu e ea talogs or lists

$225.00
$300.00
$275.00

Tekt ronix 512 Scopes
Tektronix 5 13 D Scopes
Tektronix 514D Scopes

'. ,
, . 'r

J
" '. '
,~;, ;
" • .

321-329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8572

$1.75
$2.25
$3.50

$11.50
$ 16.50

$7.50

AIRoUX # 195·2 IKW PI DUX Assembly
$14.50 value for $4.50

Sarkes Iarzian F·G Si l. Rect. IlN24841 new
600 PIV 750 MA. 10 for $3.75

Meters. 2%" square, White fig. Blk. Backgrd.
Marked "Plate Current" 0-200 mao $3.25
"S-Uni ts" 0-60 mao 3.25

Dial Plates. 1f a" Dia. Aluminum, Black Nos.
oto 100 in 180 degrees $1.00/ 00z.

Crystals, CR-23-10005.000KC, 16105-000KC,
20505.000KC, 27505·000KC, 34505-000KC,
35005.000KC, 35505.000KC, 36005.000KC 85c ea.

5894 tubes, New $6.50, with socket $7.25,
socket 85c

2 Meter Coax Band Pass Fi lter. Brass, Si lver
Plated, Hi-a, will also tune to 1.4 meters

$8.75 Prepaid
4 inch National Co. "Velvet Vernier" dials, 5-1

ratio
2 inch Meter, 500 microamps
4X150As pullouts
4CX30oAs pu llouts

With SK·711 socke t
With SK·711 socket only

IFo Piston Trimmer Caps Type OS·173, 0.6 to
5.5 mmf $8.25 val ue each, New original
Pack 20 for $9.00

Hewlett Packard 475B tuna ble Bolometer Mts. $75.00
General Radio 667A Inductance Bridges $1 35.00
Waterman S·l4-A Pocketscopes New $249.50

Our price used $89.50

Government Warehouse, Inc.
264 Shrewsbury Ave. , Red Bank, N. J.

La te News
More news 011 the million dollar libel suit

acing Huntoon and ARRL. Last month I rc
orted that an expensive law finn had b een
stained by the Lea gue to fi ght tbe case. Now
understand that none other tha n LOll is Kizer

: to be their counsel .. . and the last I heard
is fees start at around $25,000. W ell, the case
gainst them looks fonnidable to me . .. John
eally put his typewriter in it this time in a
:tter to all member d ubs (one of his famous
Dirty Letters" ) and the entire Leagu e has to
ay for this blunder. W atch for fnll details
I QST . . . hi.

T understand that three Directors a re shop
ing for a new general manager.
Re R~I-499 . .. no new news. All is quiet.

.ay that way.
OUf DX column starts this month on pa ge
T he mails permitti ng, we will have a month
letter from Gus telling us wha t major things

·C going on and what he is hearing from up
tere is Bhutan . I never would have suspected
ta t anyone would have a OX column edited
om AC5 land . . .. W ayne

-ou name or call . . . all I will give will be
he total figure reported to me.

":111 I Qfi '> • •



ARC-! for 2-meters More New Products

BEAUTIES IN USED GEAR

POWER SUPPLY KIT for ARC-!

Little Known Facts?

Rub-on Drafting

A fast new way to draw perfect schematics
is now available . It is made b y Datak and is
called the "Electronic Drafting Symbol Set." It
includes all common schematic symbols letters
and numerals according to ~llL-STD-1 5- 1 A .

T his newest dry transfer marking set features
a special heat-proof adhesive that will with
stand repeated passes through the hottest
diazo whiteprinters with no cracking or fray
ing. Schematics made with this set are so
crisp they appea r to have been inked and then
photographically reduced. The complete opac
ity of the transferred patterns results in flaw
less reproduction by any method. Each set
contains a complete assortment of 40- 5 X 7
inch sheets . Refills assorted to order are avail
able. Electronic Drafting Symbol sets are
$15.95 complete (Catalog ;';970 ) . Get more
data from the Dutnk Corporation, Gu ttenberg.
r\ew Jersey.

Quig

Sprague is giving a little bonus with then
Atom Electrolytic Capacitors. These little con
»cctors fit OIl cut leads for easy repairs. T he)
are small springs made of a special wire tha
has a copper-covered steel core, a layer o
flux and an outer jacket of solder. They'rr
mighty good for initial wiring and replace
ment of parts in almost inaccessible places.

ctevetanu, Ohi o 441094791 Memphis An .

Rll Y : 3620. 7040, 71 40, HOgO , 21090 kc,
WB f M : ,,:U i25 , 146 .(1 4 nu-.
220me : n I'?ol Tuesdaya
432me : 9 I'M Wed ne adays
Don' t : xu. 11:-: , XV. 3W, i -re. ] ' (1 . YR . YlI. 7.\ , n . 8A, 81.
Patch : CI<; , CO, c r-. Jo;L, II C. HI !, III . 11 K , HI' , lil t . 0 .\ .

TI , v rc, :0;, Y:'." . 1'8 , ' rv . ZI' a nd K H -KZ.

115 'olta . 60 cyrlu Input. I nd ud lng transtorrue r , s t ttcon r....•
linen, punched chanls . a nd aU necessary pa r ts . Fits Imide
AIU' - l case. S hl pplnll: wt . 10 pounds. $19 .95

Con fO nneeter a da pters. New stoe k. American -m ad e.
rU· 20 IA / U Tflon . Adalll n x c pl ug to ure X Jack. $1.05
U G -2'3 fU. Ad , p ls USt; plug to SO-23~ Jack . 871'
r n ·lll:1 4 I " 'Teflun, l-l lnKle ·hole mounting RXC j ack ~ . 48e each .

IIi' a t h .Ma ra ud er " ... . , . , . . ...... ...... .. . .... .. . $219.9 5
{'olll ns 75 ,\ - 1 with C. K ~Iodel n S liel'r connected $250.00

Send for our catalog
JEFF-TRONICS

.\ !te-I :\an ~urplu. Tran~rnlttl'r u ece twr X llll r . u se s lI3:!.\ In
Una I, 20 "'-alt.. Input , >flth A.\I push-pull plate modulalion.
T e n r rYllal oontrolled cha nnels. l-' req range 100-156 ate. ue
o:elvl'f ha~ nln. l e pu a!e guard ('hallnt'l whteh can he lunl'd
for your net fr equency. Complete with tubes , sche matic dtacram.
and ronwfslon instructions for AC power su pp ly and tunahle
osd lla,or , ~h1pplng wt. 50 poun,ls . t ' sed good. $24 .95

VHF-UHF
Solut ion to pu zz le on p. 80



~:i,',o"oy SEMI·KON·DUCTORS
§ 6-1 AMP 400V epoxy rectifiers, ma,l<.' hy ~ylva" l a $1

3-2N25S TRANSISTORS, ur "' Iuals, 1'03 ca".... ..$1
4-2N1059 TRANS ., "I''' . by ~yl ..anla. T022 u~.. $1
1-2N161J 3W NPN SIL. 120 mc. by " Rhe-o>rn" $1
1 :lOW SILICON MESA, 2NIUI, 2 S42 4 equals . llpn, .• $1
S-2Nl07 TRANSISTORS. pnp• • "'H.o. by " G . IV' $1
3C8S 35W PWR TRANSTRS. 2 S 1 4 3 4. pop. ",,,<1•• $1
3-20 WAnEIlS . 2Nl038 /42, w/ ll ink hy TEXA ~ . $1
3-2N341 NPN Silo ONE WATT, by TranRlt ...,n .. $1
10 PNP SWITCHING TRA N SISTO RS TO:; "aM'" • . $1
4-2N43 OUTPUT TRANSISTORS by' GI:. pnp. TO:; $1

. 5'4-2N1 70 TRANSISTORS by CI:. ri. nl'ns .
10 NPN SWITCHING Ira~si.. to ... . . Ilk. 2:"'388••t t". $1
5 O NE WA TT ZEN ERS. 6\· . l:" ld llJl lal by Tr..n" llr<>n : ~
4 CK721 TRANSISTORS, in Ill' W "Ium...a~..~ , I"'P $1
10 " P IN HEAD " TRANSISTORS, "f. tr, P"I' .• . • $1
2 500MC, 2N964, (·I,i l,,'d ,,!. 1Il'·M" . pnp, "!"(J 11l "II~ "" $1
3-300MC TRANSISTORS, 2N1264, loy Sylvania .. $1
4 TRANSISTO RS, 2 N35, Ily Syl..ania . "I"' . T O :.!:.! $1
2 -25·AMP SILICON RECT., ( I) :;0\". (I) roov $ 1
2 TRANSISTO RS, 2N 497, 2N498 . mad. b y lth m $1

2 0 0 ,.-.V
1 . 0 """'S

o . 5 9
g . 9 0
o 1 .1 0

2 .80

GOO PlY
"50 ItMS

o 1 . 2 ':t
o t .70
C 1 . 9 0
c 7 .00

- ·pn p .
100 ,,' ht'... npn

soc Pl Y
350 R M5

o .• ':t
o . 7 5
o . 95 '
D 2 . 3 0

150 PIV
1 0 5 RM!.

o 1 .0 5
U 1 . 5 0
U 1.70
" ~ 2~

100 PIV
70 R M 5

C . 3 5
g . 6 5
C . 8 5

1 . 9 0

400 PIV
2 80 ItM5

o . 9 5
o 1 . 3 '5o 1 ,50
C 4 ,20

TERMS' , . nd e bee k. mon .)'
ord.r . Ineh>da po1It ..C-"" . w t .
,..r PJlk 1 Ih. RatN. n.t 30 da7'.
CO O .. 2:i<;"., <1 o w n .

P.O. BOX 942A
SO. LYNflELD, MASS.

" " PAK-KING" Of THE WORLD

DUAL TRANSISTORS

$1.98NPN SILICON PLANARS
w. v. Gai n Fr..q .
.K :;0 10 1:!O 100
. 6 110 to, 1:;0
. 6 3~, 10 no

o . 7 9
o 1 ,1 0
o 1.20
o 3 .50

50 P I V
35 R M 5

3 00 PI V
2 10 RM S

o . 2 '5:5 .•5
C . 7 5

1 . 6 0

,..
2'
SO

,..
2 '
SO

D . C .
AMPS

O .C .
AM PS

P
OLY

AKS

3-2N'l29A NPN TRANSiSTORS, b y !lath",on .. $1
5-30 MC TRANSISTORS . 2N247, by Syln ,nia . . $1
10·W ATT ZENER STUD ANY VOLTAGE 3 V tc 200$1

2 -2N7 18 NPN SILICON PLANARS, by Falrrhild $1
10 2.AM P RE CTIF IERS 50 _ 400 PIV ..Iud $1
1 3 N35 TETRODE 150 ';' c TRANS ISTOR , "m ean $1
HOFFMAN SATELITE SIL ICON SUN CELL , ~,,"I ' · l~
4 2 N219 TRAN SISTORS. n'b...,··c<>"" . loy ~y l ....nta $1

15 PNP & NPN SWITCHING u-a"..i ~loU. l>y TEX AS $1
10 l000MIL CERAMIC RECTifiERS 50 .400 PIV .$l
10 CK722 TRANSISTORS. pnp. mad. t>y Rayth.en. $1

10 MICRO DIODE STABISTO RS. EPOXY "lll~n . . . $1
4 -1AMP 700V TOP HAT RECTifiERS. SILICON . f
4 TRANSITRON lN429 ZENER REFERENCES . .• " $~
2 2N706 SOOMW, 300MC NPN PLANAR. TOl8 . ' $1
15 TRANSISTORS, o"...Jh.<I rl ....r .p.p. by Rath...." $1
4 . 2N33 3NPN SILICON TRANSISTOR SYlva"la 1

I Y TH' POUND 0 TRANSISTORS
500.'000." 100 $29 5

",">-_ u ONE 48 8 for
POUND
DISCS Power, Audio, RF , unlet led

- --------------
1O tl. GI ANT SPRING CATALOG ON : 0 Porlt 0 Ieneu

~ 0 Rectif i e~ 0 Tra nsitt"n 0 SCRs 0 PAKS

" Press-Fit" 0 25 Amp 600V $1
RlCTI'IERS

FO'

51

10 WATT
ZENERS

1.00
loch

o 7 0 V
c 80V
o 9 0 V
o I OOV
c 1l0V
o 1 2 4 V

D 5V
O OY
o 1 2V
o 14V
o :lO V
o 24V
o 42V
o .5V
o GOV

3-TRANSISTOR

TRANSITRON ~:5W~RY
Planar Controlled Switch

11. PItV N E T 5 ..1.o 15 9. 00 .91
o 30 11.25 1.21

~ ; I I 8 60 U.70 1,)7
II I, 100 21 ,60 1,60

TO.I1 0 ISO u.oo 2.22
o 200 36.00 2.4 0

300 ' 1.25 2.7,;'.....;.._...;;...;...""

GERMANIUM

o AMPLIFIER DnlODE 100
: ~~l~t.r~~;:JrS1 49 Sale• Wind,

lub minill t ur. un tE'..le.:I

SOLiD STATE XMTR /OSC. PHILCO

Il"1ll r..~ ..", hl..~ pt" . 0 O" ly 2.98~'
Cn 'lta' 'r..q'\; 40 to some. Us. as lr. q . :: \ " .~
s tandard. mark ... . osc , <'te. Wlr..d . .~'.1t;.
pr lnt..d ci rcuit . ONL Y 2 X 2 X 1/ .. " With ....~ •
crvslill th..rrnlsto. 1 2 00M C t ranSiSlor.

WOILO'S
MOST POPUl t.1

o 4 TRANSiSTOR TRANSFORMERS, ..~sl. ,,-.,rth $:15 $1

U
u 40 WORLD'S SMALLEST RESiST., 5t;'~ too, r z r ow $1

60 CERAM IC CONDENSERS dll,u . npo ' . to .05mr $1
U 40 PRECISION RESISTORS. ~ut. • I <:'ll. 1/2. 1. 2W $1
0 10 ElECTROLYTlCS }"P 4< tubulus. to 5UOmf •• $1
o 30 SPRAGUE MYlA'R condens.rs, "'$1. "'.1. , YO)U $1
[J 75 ASST. HALF WATT RESISTORS, 5% too •• • • $1
U 35 TWO WATTERS, r"''' lst''n, :; t;-~ too. A-n too . . $1
U 40 DISC CONDENSERS 10 . 0 1 to U ; V . mylu" too ~ 1
U 10 RCA PHONO PLUG' ' n' JAC K SETS IIm.amp" ~

o~::'Q ;;~T~'~'I;~~~' '~~~:. ,~< '- l'h~
SILICON CONTROLLED RECTIFIERS . ,!':J,~

7 1 6 25 7 1 6 2S- ".,-
,"II V A M P AMP A MP _ PIIV A M~M~~MP H)

2: Cl . $ 00 ' 8 S D 1' 20 1 2 S0 U 2_ ] O~ 2 ' 65D 3' I Osg 0 . 8 5 a 1 ,20 D 1 .40 300 0 2. 6 0 C 3 .00 03 . "0
1 0 0 0 1. 3 5 0 1 .80 ::J 2 .2 0 4 0 0 0 2 ee c 3 .2'5 C 3 .75
1 '50 0 1 . 6 0 0 2. 1 0 ::J 2 G5 FULLY TESTED
2 00 lJ l . 7 '5 C 2. 4 0C ?- 9 0

(J ,MAGNET IC SWITCH.burglar alamls.w it h m a lO:nets. $1
U fiLAMENT TRANSFORMERS 115 •• 006.3 V 3.• . $1
U 25 'CU AFIL' WORLD'S SMALlfSTCOND . to .0 :; m$ ~
[J 10 TRANSISTOR SOCKE TS for "nfl·nl'" Irlln ..h,tors ~ 1
~ 10 VOLUME CONTROLS 10 I m..lt: , awU..h 1' >0 . , • $1

§ 3 IN FR A.R ED PHOT O DETECTORS. lone I ...d s $1
30 'CO RNING' LOW NOISE RES IST' S 1 2• I, 2W $1

- $25 REL AY SURPRISE• • ~-"<)rl <'<J SUBM INIATUR E $1o SO COILS & CHOKES, I"f , if, <>".., 1'<'lIk h ' lt: , "U. , $1o 525 RADIO ' n' TV SURPRISE, ",t,l.. ""rl..ly ... $1o 10 TRANSISTOR ELECTROLYTlCS, 10 10 100mf $:
Uo SO RADIO & TV KNO BS, .... ..orl ...1 ...,lor8 tyl... . ·IJ

50 MICA CAPACITORS, 10 .0 1mf, ..\l too • '$1

830 POWE R RESISTORS. 10 sow 10 24h:ohm.. , -, '1'
8

60 TUBE SOCKETS, ........""'..1<'8. ""dlo. plu...., ere. 1
60 TUBULAR CONDENSERS to . :;mf 10 I "V . . . '$1

";,"-'-'-'.I'.I'.I'.I'.I'~.

DB 0 NUS CH:~~E
WORTH OF $ 00

• CO... OENS£RS FREE

~ ".I'.I'.I'~ ~.I'A

$1 PARTS PAKS
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CAVEAT EMPTOR?

NC-183- D. Eicc 720 and 10-40 xt c stey vert ical. Ver y
good cond it ion. 10'0 B your Q T H. $200.00. F rnnk L everin g
K7PFV. P .O. Bo x 449, H ayden, Arizona.

shippingX oGLOBE 300A with instr uction manual.
$125 .00. WIFD N , Rea ding , Ma ss.

* Price-$2 per 25 words for non-commercial
ods; $ 5 per 25 words for business ventures. No
display ads or agency discount. Inelude your
check with order.

* Type copy on standa rd size paper. Phrase and
punctuate exact ly a s you wish it to appear.
N o oil -cap ito l cds . Include you r signa tu re with QSP far and wide April Extra N ews Letter exposes
o rd e r. >(AR R L political rot and scandal fr om 1958 to dat e.* We con on ly a ccept ods related to hom rad io. I?ocu mented for H islo,rica l r~ord . SOc copy. Clii Evans
W "II b th lud f it bilitv f d 0 K6 BX. BOll: 385. B Onit a , Calif.e WI e e IU ge 0 SU I a I I a a s. ur
responsibility for errors extends only to print- DIRECTORY OF CERTIFICATES & AWARDS.
ing a correct ad in a later issu e. ONLY one in world. World's amateur and S' VL achieve-* For $1 extra and on SASE, we can maintain a ~ent a wa rds and ho",: t o g~t t hem, $2.50. cnr Evan s
reply box fo r you . K 6UX, BOlt 385, BOlllta, Cahf.

* We cannot check into each advertiser, so Caveat UNI VERSALLY A D AP T AB L E ECONOMY QSL cards
Emptor. • . ~~ Ey e-B all Qsa cards. l Oa for $1. 200 for $1.85. P ost 

paid. Clif E vans K6B X , Box 385, Bon ita, Calif.

CLEANING OUT S H AC K-Transi stors, d iodes, etc .
Send list of required units o r write fo r list of u nits on
ha nd. WA 5FYF, 4336 L invingston, Dalla s, T exas, 7520 5.

INDIANA HAM FEST : and picnic, July 11, B rown
County S t ate Park, near Nashville, Indiana. Come.

DIRECTORY EXTRA Ne.....sletter , quarterly. F REE
PR E S S news of world Ama teur a ffa irs. CHC & F IIC &
S WL.CIIC news. Over 2000 OX QSL :\ I ana~er listing s,
$2 a year. cm Evans K 6BX, Box 38 5, Bonita . Calif.

HEATH SENECA 6·2 METERS with modulator a1'

DUMMY LOAD, 50 obms. All band s up t o legal l inii
Siee, 3 x 4 x 7. Coax con nector . Kit $7 .7 5. wired $9.75 PI
Ham Kits. Bx 175, Cranford, N . J.

QSL's $1.75 /100 . Eye-catching, different. Sparkling g ot.
or silver printed on six excit ing Hi-Gloss cardstock color!
Samples 5c. Nu-Print, D ept . A. 322 Page Boulevarc
Spring field, Mass.

PRINTED CIRCUIT KIT~omplete ; t wo copper clar
boards 2Ji X 5, etch tra y, etchant, etching r esi st, layou
grids, cleaning pad, instructions. $2.98 Deltronic L ab!
Box 128, H orsham. P a .

DY N A~PAK--eompletely transis torized un it; used a s signa'
generator. voltage monitor, con tin uity t ester, code cec il
lat or , code monitor and other u ses. $2.98 D eltronic Labs
Box 128. Horsham. Pa.

$75.00
N. E.

Crystals
Ave.,

with
• ·ob le

COMPLETE SH ACK- National NC-98 rcvr, VIlI'
Viking II . Heath Kit V F- l, V F O , P re-Selector RMJ
DB.23, Speech Clipper RME, Q -M ult i, l ike new. I

operat ion $325. 00 W 2J GQ Isaacs 231 E ast 11th S
N _ Y. 3.

$ 165.00. 720 E ico Transmitter
WA4HYA. Earl W ood , 120
Roanoke. Vir g inia 2401 2.

GOLD-You will find a "Gold ~line" in our used equ ip.
ment. Writ e for lis t. W 9K P - G reen Mill Radio Supply,
145 W . Illth sr., Chicago, Ill inois 60628.

HALFWAVE DIPOLE ANTENNA. Cust om b u ilt to
a ny frequency you request. Complete with 50' of coax. 2
KW P EP capaci ty . $ 5 postpa id . Adiabatic Enterprises,
Box l SI, Alhan y, Cal iforn ia .

COLLINS 75S-1 with 500 cycle C W filt er. P erfaet condx
wit h power cord and manual. $325 C. Bou tell , 3059 W .
Ruskin Ct. Milwaukee, Wiscons in 53215.

SAVE $7 5. NEW Drake TR-3 a nd A C-3 supply $525
p lus shipping. F irst check takes it . Robert D . Corbett, 46
P rospect St.. T orring ton , Conn. 06790.

HAM TV Deflec t ion & Focus Coil K it with complet e
I nst ruct ion Mannual of a 5 tube V id icon Camera for
only $16.95. Send tnc for info rmation. AT V Research,
P .O. Box 396, South Sio u x Cit y, Nebraska, 68776.

HAM MIS SIONARY WITHOUT RIG will 500n have
one if you send your con tr ibut ion to B rot her T homas
Rad io Fund, W alsh Co llege, Canton, Ohio. Brother
Thoma s P aq uet K I RCE of the o rd er that d ir ects \Valsh
College t eaches in Bukoba, Tanzania ( BOlt 95) .

HW-1 2 with Heath AC power supp ly, like new: $1 50 ;
R~IE 6900: $1 50: Collin s 310B. a ll bandswitching : $75.
I r vin W einman. W 9 H:\IO , 4718 N . 80th St., :\l il .....aukee,
W is.

WANT Com municator I , II, I II o r I V . Stat e condit ion
and price. Lile G. W ismer W3 D K R, 442 N . Main St .•
Sellersville. Pa .

COLUMBUS ARC HAM FEST. Columbu s, Ga. :\l aH
28 . 1965. Contact K4UYC for more informat ion.

ORLANDO ARC HAM F E S T at the Cherry P laza H ote
April 23 -25. Display s. tech talks, swap shop , Sat . n ig
dance. Con tact Bett y KuIler \VA 4J I U, 401 H alsey S
Orlando, Fla.

RTTY SALE: Model I S, table, P I S, $85. ?-.I oclel 14
typing r eperforat or, $60. Model 14 TO, $30 . All $150.
K IAJE. III lC" 829, H aley R,I., Kittery. Ma ine.

PLATE TRANSFORMERS for t ha t sol id. sta te pow
su pply. 690 v at 450 rna . No CT. 11 7 v primary. H !
ruatically sealed. 19 lbs. $3.95 plus postage. A He S:J.II
P . O . Box 12, W orth ingt on, O h io.

BAMBOO FOR QUADS: H ig hest quality Calcutta
bamboo. 18 to 20 ft . len~th ~ cut to 14 ft . Stralght with
no cra cks or splits. Set of 8 . $15.95 FO B. George
Faltin K2 PNR , PO Box 137 , S yosset, L. I. , KY.

75S-3. 312B-3, 32S-3, 516F-2, 30L -1. All mint cond it j.
at $ 1650. Will sh ip prepaid . WA 5B A U , 7424 Edwin N .]
Albuquerque, N . M.
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WANTED: IIa llicr a fters S · 51 receiver , cover in g 132 k c
to 13 me. D escribe condirion fu ll y, s tat in g p ric e. P eter
Spil ioti '\, 6 Brentwood Circle, D an ver s, Mass.

SO U T H E R N TI E R ARC DIN N E R, A pril 3, 1965,7 pm ,
St. J ohn's U k ra in ian H a ll, John son C ity, N . Y . F or t ick 
-ts, co ntact \ V2SDA , 1165 V estal A ven ue , Binghamton,
N. Y .

~L D I C O SS B 100 F . Very stable $300. Joyst ick a ntenna
md tuner $ 15. (,::\12 converter $30 . 1.1' filt er $ 5. Kreco
o xr coax: vert ica l, un pack ed $25. F O il . R. L a mb , 1219
r"ardley Rd., Morri sville, P a .

Q RT C O L L EC T ING ; S elling ant ique wireless items and
ot her stuff. W ha t d o you wan t ? F ree l ist s. S end large
stamped addressed en velope. \V 6L :\1. P . O . B ox 308,
" ' rig h twood , Cal.

Ask for what you need. W e 11'111 then send you CO:\ll'Jt~: 
" "; NS I VE D ATA on what we have to meet your needs.
DON'T ask for a catalog . .. it would take a fat hook . . .
and t hen it would s tve YOU le ss details about the thlllg rou
arc Interested In than we will give }'OU In answer to r our
letter. He as spec if ic as poss ib le as to rrequencr , newer
needed. etc.

For e u mple. we have THI RTY DU' F Jo:H E NT :\IO IlEJ,!' of
ca l ib ra ted -outpu t teboratcrv-srece Signa i Generators ranging
from 10 ke to 21.000 me, and some with power outputs over
10 wat t s for It . F .I. work. etc . ~ome F M , some I' )'i . ~O ln e
CW anti /or .'\ ),1.

W e have .\ I e-tHS. VT V:\l" s . B ridges , rt atvos . Voltage DI 
viders D C and AC , D Ig ita l Voltmeters D C and AC , Counte rs ,
P u lse Generators a nd Delay Systems. ot her Prequencv ),icters
t han t hose mentioned atove , wide varie ty of He gula ted i :o~' er

s upottos, Line Volta Jl:e Rexulators from lh to 10 1\ " A .
Tektronix and other Oscflloseopes , scope Cameras , many types
of Graphic u ecorder s. gpeetrum Analyzer s. 're te tvpe . Tuning 
Fork-contro lled Osct tta tors. D ir ection Finders, FM Ground
S tation, T ube T esters , xotse & F jeld S trength M eters . rnne 
sontc genera tors a nrl test gear . AHonautkal Ha<llo T est Gear .
etc. e tc. and etc.... and we KEEP BUYING N EW :\IA
TF. III AL AU, T in: Tnn~ 1 Jus t got in so me Iaborutoty
Cal ori ml't ers . a h 'lI' 1\faRnl'tOlll ilters , a h ig h-vacuum pump. IInll
even a shtnboard It ana ennder and two eomntete gubmarfne
Pcrls"opes l x rucn mate rial Is here today and gone tomorrow.
but we keep a lists of " 'AXT S and will noUfy vou If the
item yo u need ll'l'tS a equlrnd .

We 1l0:\"T sell rndsc t he way we Kd It In Just to hc ah le
to advertise a t a pr ice towc e t han someone ctscs. " ' e work
it ove r ... test It . . . overnaut and eal tb ra te it . a mi
SUA IL\XTEJ.; ~ ,\T ISI"A CTJON O H M OXEY I U:FI.:Xn~: 1l 1

WE ,\ J,~O Bey so if ynu have anything to sell. te ll us
about it an,1 how much VOI l want for It . ,,'I'l' n we answer
your Imln l r les a nd descrt be mater ia l we are orrenne . we also
price It. . . . You wouldn ' t think ve ry mu ch of us If we
asked you to mak e us an offe r !

THE BEST WAY TO BUY SURPLUS:

$26. D u mon t
meters , $1.95.
H eat h HGlO

Linden, N . J .

HEAT H S W E E P GE NERATOR TS-Z.
241 Scope, $65. G lob e Hibnnder 6 and Z
Gonset Communicator I , 2 meters, $10 5.
" FO. $25. \ \ ' 2F :!\TT, 18 H illcr es t T errace,

PRE E! BLUE B O O K L I ST . L eo offe rs hundreds o f
rar'g ams on recond itioned g ear. vtk tnc IT $9 7.70; NC300
; 189. 00 ; Collin s 625-1 $625.50; King 500A $259. 00;
; P600 $290 .(,5 ; H T -37 $25 4.15 ; DX -40 $4 0.50; Cheyenne
;49. 18 ; CE-l0B $69 .00 ; SX -I 0 1 $160.65; PR031 0 $299 .00.
Ilany more, also free 196 5 catalog. \V0G FQ , \VR L, Box
119, Council B lu ffs, I owa .

A RC- 5 Q-5' er u cvr HIO-550 kc 11' 185 kc 1F 's , Use as 2nd
converter for above or other rcvra. Checked eject-t - anv.
w vlota of t ech. da t a. w / spUne knob. 9 lbs. foh 14.95
Los Ang. .. , .

( Add $3 for extra -clean sel ected uni t . )

BR OA DC AST ·B A ND CO M MA N D R E C EI V E R : xuc Type
12 . No. H -22. Late t}'pe ! 5 40- 1600 ke, 6 tubes: 1U" con 
verter , 2 IF' s & Aye. de t. & ~oIse L i miter . & A F . 2 uv
sens u. N eeds ext e rnal pw r sply & cont ro l ckts .'\;: has no
tuning d la \. W ith spline tun tne " ..." h. l'hart to turn PXlll't,
tre« . h.v tu rns count . 10tB of t ech data. OK 17.95
gr td. . ', .

(Add $3 for extra -clean se lected un it.)

10%T I ME P AY PLAN : A ll}' nurcnase tota l i ng $ I GO. OO
or more. down payment onrr

A LL _B A N D SS B RC V R
B A RG A I N : tteutcrarters
n · 45 I A IU t - 1. 550 k c to
43 mc continuous : Voice.
r-w. :U CW : 2 rue's. 2
I F ' s : a -meter : 455 kc
XU. 6 select. chotcee.
Heady to usc. 11' / 60 cy
pwr sply & book alhmeo:'l.
foh Los An- 199 50
ll:e les •

Deduet $30 If you make your own p we sply f rom sche ma tic we
furni sh. D e ol ur t $20 if ~!'ln no t reeutrec . or deduct $15 H
you will wire in your own !'sn with k it 8.: dia gram we fur 
nish.

,W A N 240- F or sale , excellen t cond ition, wi th lI B ac
upply, Turn er ceramic mike, $225. Tra usceiver a lo ne
ia ilable $200 fob. Kl S C C, Bo ulder Circle, Glast onbur-y,
'onnecticu t.

:N G R A V E D PLASTIC 7" x 3" si gns- fi rs t n am e and
allc-black, walnut , mnhognn y, wi th base $3. 00. P in had g-es
~H x ~"-Uaek or hl ue-c-fi r s t n ame an d call $ 1.00.
I & ~r EI\-GRAV I NG- P . O . n o x 2 143 Cul ver City ,
'a1if.

'E L E T Y P E R I B B O N modificat ion kit fo r Model I S.
lew su rp lus. N v10n ribbon automa ticall y r e-inks , outlast s
50 ordinary ribbons. $4.95 , post pa id . T elemetbods, 3075
'. 123rd, Cleveland. Oh io 44120.

: O N VE R T E RS $10 and up. W orld's largest selection of
req nencies . H a m T V vidico n cam era s a nd pa rts a t low
actory-direct prices. S ee th em all n ow in our full page a d
'1 this issue. Vanguard L ab s , 190-48 99 th A ve., H ollis,
~. Y. t 1423.

>IRECTIONA L COU PLER S. iden t ical t o xr. C. J ones.
.t odel 500. Coupl er an d meter new! $ 15.50 po st-paid . J im
.I orgnn 3693 Section Road, Cincin na ti, O hio 45237.

E LETYPE T EST S E T 1- I93C, Government su r plus.
enerat es perfect 22 m illi second pulses (60 wpm) for a d
tstin g- RTTY tran smitters, repeaters, conver ters, etc., for
-ro bia s. Al so test s a nd a d just s polar relay s. Com plet e
Ith tool kit , manual s, fo ur polar relay s. Brand n ew.
~4,95 . F .O. B. H arrisl-urc . Pa. T elemeth ods, 3075 E .
~3rd Street, C levela nd, O hio 44120.

12 THE E AS Y W AY . Nuv is tor superreg r eceiver-tuner
.r 432 me. Add a ny a ud io a m plifier for exc itin g- l is t en in g .
ested and guaranteed. $12.90. U H F , 5111 Genesee St.,
u ffalo, N . Y ., 14225.

EW R DR 235 to 395 MC RECEIVER. I S tub es.
lilt -in 12 volt po wer supnl y, 155 page man ual, $25.
'an ual on ly, :;:; 4. Conversion Aug '62 73. Preci sion
uning F ork , 400 cv., $10. P olar R ela y , $2. 30 Min iature
eIav Circuit Hoard, $8. B alt er I ndustrial Supply Co.,
' 170 Red ford, Detroit, Mich.

AC PW R for 8CR-522 : lL\ -62 -R mado h }' Rhm ul ('" rjl s tor
the spel'i flc foh ! 115 1230 v, 40 60 cy In. nesut. /1.- fill.
outputs 300v, .2M: 13v , 4A : - 150v. 10 rna. OK 2995
eno. w j da t a , 90 los. fob S acramento . . . •

AN /AP R-4 R EC EI VIN G U N IT w ltunlng un its to tune :'l >l_ 10nn
Ol e plug & handbook. all checked & grtd 100% 179 50
O K , r ead y to us(' on 60 cy ". . , . . . . . . . •

Add $30 for am 1fm vers ton modtr led for 60 cy pwr In put:
add $60 for T~- 1 9 . 915 -2200 Ole : add $125 for TN -54 .
2115- 4000 me. All un eond, g r-td. OK.

LM FR EQ MET ER 125 kc to 20 me i s com b ln. ne tee. freq.
rueter & s igna l source. C'V or A:\{. accuracy .01""'. :rtl
ceuo. Clean. checke d 100% grtd. w !jllug . data. 5750
16 lbs fob L A . , . , ,.. . .. •

Add $\ 0 for KA O. conver ts for L:\ [ power !'ujlpl y w j parta ,
da ta , Included.

T8 - 323 / U R. 20 -480 me. Crys tal . 001%. W I ha ndbcuk supple
ment g lv ln l:" s upplementary xt! dwck point s & tnstrue. to
clos e ly approach crys ta l accur acy. \V {s('hcmatlc . In st ruet.,
pw r BPly da ta , cl ean , checked. 100 % grtd. fob 199.50
Los Ang. . , .

PEC I A L on s in gle h ole chass is mou n t U H F coax
Illnectors with sc rew·on h ood for eith er RG /8 or
G /58 . Specify wh ich . $.49 each or t hree for $1.30. Post
lid. A R.C. Sales, P.O. B ox 12, \Vort h in g ton, O hio.
'0 CO D 's. USA only.

R. E. GOODHEART CO., INC.
Box 1220·GC BEVERLY HILLS, CALIF. 90213

Phones: Area 213, office 272-5707, messages 275-5342.
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GENERAL RADIO

VARIAC 26 amp max output
model V·20, 115 volts AC 60
cycle in. 0·135 volts out.
These are brand new surplus
w/knob & plate. Priced about
V2 cost.

$24.00

SIGMA Relays 115 volt, 60 cyc le,
2 amp contacts SPOT.

75c ea. 8 for $5.00

SIGMA, DPDT, 5 amp contacts,
opera tion 1.5 volt de or 12 v ec.
OPDT Enclosed, plug-in $1.00 ea.

Gfor $5.00

SPECIAL, 6 cartons $25.00 Carton 40 Rolls $5.00
TELETYPE PUNCH TAPE Buy 2, save on shipping.

CO's NEW Conversion Book $3.00. Pages of surplus
Conversions plus 3 arti cles on ART-l3.

Collins Autotune Iransmi t
ter, extremely stable and
suited for side band. Writ·
ten up in aST Oct. issue
1953. Used, with tubes.

$
AN/ART·13 100·WATT XMTR
11 CHANNELS
200·1500 Ke
2 to 18.1 Me

MESHNA

88 MH TOROIDS. Two types ava il
able. Open and polled. Used for
many applications such as power
supplies and teietype.

Open style SOc each, 12/$5.00
Potted style 65e each, 12/ $6.00

19 ALLERTON ST., LYNN, MASS,
All Material F.O.B. Lynn, Mass.

Meshna's new Winter catalog now ready. Send 20c
for yours before they are all gone.

Don't forget :

Subscription to 73 : $4

73 Books : March, page 73

Caveat Emptor? : On ly $2

Gus : page 4

INDEX TO ADVERTISERS
Alec. 1'2
AI I:l't11<1l0 • J an. ij!'i
Alltronlcs- H oward , 112
a moco. 83
A mer ica n Crystal , 83
A mplldJin e . Ft'll. 6:;
A mn d . Il~

Arrow E lectron ics. Dec. 64
Arrow Sales, t 'nt. , IIi!
At1anllc. Oct. fH
AT'- l teseae ch, :\la r . 65
Aztec . Jan. 65
B a bcock , 40
Barre t t . D ec. 64
He Rtecrrontcs, 11 11
Budwlg . 68
B urKha rd t, 5,
Huestef n-Apulebee . ,Ian. ji5
n & W, ~lar. 65
Callbook . , s
C & II , Feb. 5
Columbia , ~(ar. 65
Cflrnell- Dublller, J a n. 65
Cubex, Jan. 65
custeeen. Cover II
Dat l k , F eb. 65
D ayton Hamtcat , 6 ~

D avee . 41
Denve r Crvst a! s . Feh. 65
D ensnn, Jan. 65

Di g k llt lon , :-'-Of . 64
now lie}' , M ar . 65
D ow T ra lll ng , 11 2
B rllke , ] 5
EUI Coast, J an. 65
. ;d ltun & . :ng lneer , 35
J-:th...r<l s . 'i3
. : I« tronicraft. J an. 65
E~L. J)~ , 64
E II-Cumm, ,\)
. : "1" 11 11$ , ,I
F l lr . 68
FI('"ht u , 611
. ' lrllL('y, 20
F- ~L H('I' . 64
F ulton , 86
Ga in .
G a lan ' . ~iar . 6[0
Gem 1-:le("l ronil"s, Feb, 65
G ift l'hup , 8~

G & u . Fe b. 65
G lu s. J, J , . ~ia r , 65
Gonset . F e b. 65
Goodbeaet , 93
Government wnse.. 89
Gra ham It ad lo . II:!
Ha mmarlund . ~ I a r . 65
H ayden. , 9
H e J , 81
lI eHrnn, 89

Henry , 69, t t
II I11 . F eh . 6:;
II I-I'a r , 'i5
II I-W U' . :-'-0". 64
nor et Hn . ~fa r. 65
II}' O a ln , n ee. 64
I nternal Xla l, 5
J efttrollJ('I , 90
J uge , ~I ar . 65
J uslln. :'0 0"1" . 64
Lafa )'e tle R adio , D ec, 64
I.Inea r !')·stems. ~hr . 65
xrann. xtar. 65
:\Ia rl na , 113
:\[ aster xtonne. n
l\Icshnu , 11 4
xnssion. 47
:\Ior-nal n, ,2
:'01 & W . Dec. 64
:'o lod e}' , ~iar . 65
X attonal. COH' r n 
:'Oewtron l l'S , 13, 63
Parks. 90
Path. 'i l
Poly- I 'aks. 9 ]
Quaker. II,
QllellIent. 55, 65
n eyco. ~far , 65
noun. 4
HW I-:Il'{,t ron!c fi , II :!

:"all"h, :'o lar. 65
saxton, 1)\·('. 64
KI"lPll l lrk A , I' .. ~far , fi5
S e leet rolllc8, F eb. 65
"'Ide band Engineers , 42, U
"'1o·la llc. 11 4
xnace, 83
Spitz, })('c, 64
",quire-",antleu, Oct. IH
Sterman. 36 . 50. 61
Super- lJ. Dec, 64
Swan. 33
T A H,!I5
't' ecnntea t :'I ll te rla l, B et', !l4
'ret-ex, Ill, <Ill, 68
'l'e na ba co, Dee , 64
T exas e r}·sla l. \l
Transistors Ut t., ~lar , 65
T r l- EI, 21
U. T , C.. ~hr . 65
Yanbar , ,9
Yang uard , 85
Ylk lng , :'ola r. 65
waters, 19
Western (('a lif.). 83
Wes tern (l"eb.), 84
western rxee.r. 84
wt jscn , 84
World Ha<lln La bs , se. c'owr 11 1
Ya tte r , D ee. 64
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E.

@
4 for $3
Rule tt l

KSI 5138/W.

L•

" TAB" FOR THE BEST KITS !

~---------------
-- -_._.__._-----_._-
~~~~~~~~~~~~~~~~

-.,.
"

W.E. Polar Relay tt255A /$ 5 @. 2 for 59
W.E. Socket for .it255A Ref. y, 52.50
Ttl ro ld . 88 Mhy New Pckg $ 1 @ . 6 /S5
6. SVCT @ 15.5A & 6.S VCT @ 2A 54 @ .
2/ 56
200 KC F rcq Si d Xt a ls 52 @, 2 / $3
Printed Ckt Bd New Bl ank 9x l2" $ 1 @ .
6 / $5
Kil lin SA Rese t Ckt Breaker $I @ , 8 / 55
2K to 8 K Headsets Good Used 53 @ . 2 / $5
Xlal 81anks Asst Types 12 Ier 51

WA N T ED TEST SETS
& EQUIPMENT

Band swltch Ceramic 500W 2P /I Pos 55 @ •
2 ftlr $5
6 Hy.305 Ma Choke Cased $3 @ , 21 55
7- 1,12 Hy-.4{)O Ma Chtl ke Case d $7 e . 2 1S ' 2
250 Mfd @ 450 Wv Lectlytie 4 /SS B $3 @ •
" / SIO
Cndsr Oil 10Mfd x 600_211 2.5 & 5Mfd $I
@ , 15/$1 0
Cndsr Oil 6Mfd ~ 1500 V $.. e . 4 /$1 0
880Vct @ 735Ma for SS B 59 4iI, 2 / $16
480Vct @ 40Ma & 6.3 @ 1.5A CS D $1.50
@. 4 / 55
IOVd @ 5A & 7.5Vd @ 3A CS D 51 @,
2 for 510
IVANTED LAB METERS.' BRIDGES!

K·POTS!
Pwr Sup Kit 900VDC @ 500Ma & 4 /
Si licon Di od es 1700 Ply FWB $ 12
Pwr Sup Kit 1200VDC @ 200 Ma / Xf mr
& FWB Silicon Reet S IO @. 2 for $1 8
Modul ati on Xfmr 60W /15 K t o 5.7 K 55
Hea dset Ru bber Bunyon P ads pair $I
Sock et Ceramic 1625 T ube 4 /51
Socket Ceramic 666 Tube 4 / 51
Sock et Cerami c "X l 50 / Lokbl 4 /$2
WANTED YOUR - ORDER - TODAY!
6MT R Gro und- P lane Ant ( R Exp) $4
Knob Spl n·Cran k BC3 48 Type $1
MlniFan 6 or 12 VAC 5 1.50 @ ... ftlr 55
Beam Indicator Selsyn. 24VAC 2 ftlr $ 10
Precision TLl47 Feeler Relay Gag e 5 1
ft foot El ec. Cord jtr 6ga & Plug S9c @ ,
3 /5 1
Fuse 250 Ma /3AG 5 ftlr 30c , 100 for $3
DON'T C-WRITE & SEND ORDER!
XMTTG Mi ra Condsr .006 @ 2.5Kv 39c
e . 5 / 5 1
XMTTG Mica Cnd. r . 00025 @ 8 Kv 75c
e . 4 / 52
Mlnl . Rectif ier FW 8 25 Ma @ 115VD C
3 for $1
Mlcro. Switch Rat ed " OAmp AC & DC
4 for 5 1
Ba nd Pass F il te" 60 or 90 or 150Cys
3 ter 55
n o Throat Mikes $ 1 e .
" Bruning" 6" Parallel
3 for $2
Linoar SawTooth Pot
3 for $1

RUSH Y OUR ORDER T ODA Y .
QTYS U MITED.'

THAT'S A Buy
"TAB"

Low P r lces l :"ew X nTTG Tube.1
4·65A $1.00 ..XI SOA $6 .t 5 082 .55
4· 125A 15.00 826 . . Query 5R" W GA
4·"OO A 25.00 8298 .. 7.20 3. 50
4. IOOOA 872A . . 3.50 2..G • Quer:r

75.00 OA 2 . . . 65

We Swap Tuba l W hat Do l e lI afe r
OA3 .. .80 5 R.. " 1.00 I F 7 .99
0 C3 .. .10 5H .90 6F6 1.39
003 . . .59 SV" .89 IH 6 .59
OZ4 .. .19 SZ3 .89 IJ 5 .59
IL4 ... .82 6A7 1.00 6J6 .59
IR4 . 5 / $1 6A 8 .. .99 6K 6 .59
IS" .18 6A8 4 . . 59 6L6 1.19
ISS .68 6AC7 . .12 6S N7 . .12

Send 25c t or Catalog ]
114 .85 GAG S .65 I VIG T .90
ITS . . . 95 I AG7 .15 12AU7 .69
IU4 . . 6 / $1 6AK5 .69 12A6 . 45
IU S .15 I A L5 .55 25L6 .12
2C!9A Q 6AQ5 .66 25T 4.00
2C40 . 5.50 6AR6 1.95 280 7 .89
2C43 . 6.50 I AS7 . 3.49 SOLI . .59
2C5 1 . 2.00 I AT6 . ~ I$l 83V . . . .95

We B uy l We sen t W e Trader
2D21 . . .65 6BA 6 .59 250T L 19. 45
l K25 .. 9.15 68E 6 .59 VR92 5 1$1
ZK28 . SO. OO 6B K7 .99 388A . 3 /$1
2V3 .. 2 /$1 6BQI 1.1 9 41 18 . I R.OO
2X2 . 48 6 BY5 1.19 450TL 43.00
4X250B 6B ZI .91 8 13 lUI!;

5BP4
30.00 6C4 .45 8 15 1.75

• T.95

Top U$ P.ld for All Tubu l

Transform ers-All Input 11 5y/ I OCys VCT
@ 250 Ma, I V / 8A / 5A/ SA 58, 2 / $10
400VD C S upply @ 200 MA & SlIlcon Reel
& Filters $10
20VAC & TAPS/ .8.1 2,16, 20V @ 4A. S!
32VCT / I A or 2X IIV @ IA. $8 @ . 52 / $5

Line Fil ter " .5A • 115VAC 4 fer $ '
Li ne Filter SA @ 125VAC 2 for $1
Cenverter Filter "00 Ma @ 26 VDC .. fer $1
Converter F il t er Input lSA liiJ 30V DC 4 1S1
2.5M H P IWound Choke / Natlona' 5 ftlr 51

w. Buy, S.II Er T rill!.
SEND 2St FOR CATALOG

Term. Min Order S!"TAB" FOB New York.10 D.y Gtd.
Our 20th Year.

IIINM Liberty St. ,N.Y. 6,N.Y. Re 2. 6245

Mica Condsr .006 (lb 2500V " / 51
Snoopencope Tub. r $5 @ , 2 /$9
Mlnl .F.n 6 If 12Vae /60Cys $2 @ , 3 /$5
4XI 50 c eramre Loktal $1 .25 @ , 2 / 52
Llnll Filter
Llnll Filter 50Amp/ 250VAC $ 10 @ . 2!S16

DC 31,12" / Mllfll r / RD / 800 Ma 54 e . 2/57
DC 21,12" Mllter /RD /I OOMa SS @
DC 21,12 "' Mllhr /RD /30VD C S! e . 2 / $5
AC 31,12"' Mehr /RD / 1:lOVO C S5 @ . 2 / $9
DC 4" Meh r /RD /lM a /S5 @. 2 /5 9

" VOLT- TAB" 600W.tt Spud c..ntrol
11 5VAC 54.50 @ . 2 for 56

866A Xfmr 2.5V/ IOA/ IO Kv/l nsi IS @
Ballentine tt300 AC /Lab Mtr. . . 15"
(8 d) Choke 4Hy /O.5A / 2711 540 @ , 2/ 56
" VAR IACS" L/N 0·IS5v /7.5A ... . ,$ 15
" VAR IACS" L /N 0·IS5y /3A $10
TWO 866 A's & F it Xfmr. . . :::::: ~ $6

SILICON TUBE REPLACEMENTS
OZ4 UNIVERSAL $ 1.75 ~. 21 $3
5U4 11 20Rm. /l 6oolnv 52 @, S/ SS
5R.. 1900R ms / 28001nv $9 @ . 2 / $ 15
868 5 Kv/ Rms - 10... Kv In'f'

$ 11 @. 2 / 520

P lv/Rm s
700 /490

.27

'~
~ "TAB" Tube. Factory Tested, Innctd.m Six Month. Guaranteedl No ReJect. I Boxed l

GOVT & MFGRS Surplu.1 new & Used

P ly/Rill.
Il on / 770

.75
LOAD I

P lylRm.
600/ " 20

.2S

P ly/Rm.
5OO /U O

.IS

••TAB.. . TRANSISTORS· DIODES !!
GTD! FA CTORY TESTED 

FUll LEADS.

PNP looWatt /15 Amp HIP.w.r
TO.!l& Case l 2N44I, ....2. 277.
278, OS501 up to 50 Volts /
VCDO $1.25 @, 5 for $5.
2N278, 443 , 17.. up to 1l0V
$.!I e . 2 for $5.

S ILIC O N POWER DIODES • STUDS
DC SOPly 100P Iv 150P ly 200 Pl v

AMP S5Rm. 70 Rm. 105Rm. 14ORm.• ,M . 14 .17 .24

" .SO .M .,. .as". .20 ... .50 .7S

" .70 I." 1.50 ,...,.. 1.65 2.05 ' .50 S.15
' 40 S.75 4.75 5.75 8.75
- - ~ .

-_ . . . -_ . . . - . - - - - .. _----
DC 500 Ply ..OOPly 500 P ly 600 P IY

AMP 2 10Rm. 260Rm. S50 Rms ..20 Rm.

• .29 .SO .40 ...
" I... I.S5 1.45 1.70". .... ' . 50 Query Quell

.55 . 2.15 2.45 2.75 •••.... S.75 4." 5.50 ....
'40 11.70 17. 10 2S.94 29.70

· P.F. PRESS-FIT AUTOMOTIVE TYPEI

" TAB" • SILICON 150MA DIODES
N EWEST T YPE! LOW LEA KAGB

Ply/Rm. pry/Rms PIY/Rm. Plv/Rm .
SO/35 100/70 200/ 140 300/2 10

.05 .09 . 12 . 14

PNP .!IO Watt, 2N 155. 156, 2.!J5, 242.
2,W, 25 5. 256. 257• .!IO I. 392 , @ 3St, " for $1
PHP 2 N170/SooMw S5c @ . .. for $1
PHP 2N17 1/I Watt sOt @, S f.r $1

PNP 25 W/T0 2 N5SIl. 5S9, 540, 2 fot' $1
2N I018 1/$1 , 1039 4/$ 1, 1040 $1
PNP /T05 SI GNAL 350 M. 2St @ , 5/ $1
NPN /TD5 SIGNAL IF , RF, OSC 25c @.
6 for $ 1

Silicon PNP IT0 5 & TO l8 25c @. 5 for $ 1
2NI046 1$ 1...0 e .S/ $4. 2N 1907 /$2 @ , 4/51
Po••r Heat Sink Finned Equal h 1M
ee- Surfaet $1 0, , for S!I
T036. TO S. TOIO Mica Mtg 30e e. 4 !S1
Di ode Power S tud Mica Mtg 30c @ . " /$1

ZENERS IW att 6 t o 200v 70c e . 3 /$2
ZENER S 10Watt 6 t o ISOv $ 1.45 @ . 4 /SS
ZENER Kit Autd up t. lOW S for $ 1
STABISTO RS Ult t o Iwatt 5 f.r $1

TRAN SISTORS-T OO MANY ! U-TE ST

Untuted Pwr Dlamond. /TOS 10 f.r $1
Untelt. d T036 Ult to 100Watt. S fer $1
Untested T05/SIGNAL/ .I .ton, 20 for $1
Untested Power Di odes 35 Amp " for $I
Untested Pwr Studs up to 12Amp 12 for $1

18 Amp Pre" Fit UP h 200 Plv 41S1
2 to I Amp St ud. up to 600 P lv 6/S!
S5 Amp St ud. ISO to 200PIv 5 for $5

P ly/R ill.
400/280

. 15

P I.,/R III . Ply/Rill' P lv/ RIlI .
800 1560 !l00/ 6S0 rooonoo

.55 .-45 .S5
GT D ALL TESTS AC/D C &

1700 Pl y/1 200 Rm. /750 Ma / $1. 20 @l ,

'0 /1 10
Sa me 1100 Piv/770 Rms 75c @ . 161 II
3 Kv / 21 00Rms / 200 Ma / $1. 80-@. 6 / $10
6 Kv / ..200 Rms / 200 Ma / S4 @ . 3 1$9
12 KV 18400 Rm. 1200 Ma S8 @, 2/ $ 14

Two RCA 2N408 & Two Regulators
RCA IN 2326 on prtd ckt . 30e @. 4 /$1

D.C. Power Supply 115v/60 to 800
Cp . Output ISO : Tap 165V up to
150Ma. Case d U~. 2 for $9

_ _- ---_. ._-- _. . . . ....•• .

;CR-S I LI CON CONTROL RE CTIFIERS I
PRY 7A ISA PRY 7A IIA

25 .60 1.00 260 2.10 1.00
50 1.00 I.S5 SOO S.OO S.45

100 I." 2.15 400 S.15 S.to
ISO 1.95 2.45 500 4.15 4.80
200 2.20 2.80 600 5.45 5.15

U NT ES TE D " SCR" Up to 25 Amps, 6 !S2
Glass Diodes IN 3". 48, 60, 14, 20 for $1

>RIL 1965 95



FILTER

o • i

No d own pay m ent
$17.00 monthly

WRl Charg-A-Plan

No down pay m en t
$21.00 m onth ly

WRL Charg -A-Plan

GALAXY V
80-40·20·15·10 Meters

onl y $469.95

GALAXY III
80-40·20 M et ers

on ly $349.95

NEW Rejector NOTCH
Tunab le - Transistorized
- Powerfu l suppression
01 hetrodynes and QRM.
Use with any receiver or
transceiver. Just connects
between receive r and PM
speaker. only $34.95

Address--

WORLO RAOIO LABORATORIES I
3415 West Broadway
Counci l Bluffs, Iowa 51504 I

o Send details on Galaxy FREE Tria l offer.

I 0 Ship CW Monilor for 0 Sh ip Reje ctor for I
$29.95 + postage. $34 .95 + postage.

I 0 Send 1965 Catalog 0 Send Reconditioned I
" Blue Book" prices

I Name - I
I II City - - State - --- I
."_. ~'~__iiI

Monitor and improve
your CW. A must for
every CW operator.
Use with any trans
mitter or transceive r.

-o
••-

on ly $29.95

. c

" t he house the
hams bu ilt"

Leo I. Meyers on-W"GFQ
President

ALWAYS t he best
in te rms f rom

"Got Our J965 Catalog?"
FINEST SELECTION OF HAM

EQUIPMENT EVER ASSEMBLED

ALWAYS the TOP
TRADE allowance

WRL GUARANTEES SATISFACTION!
YOU BE THE JUDGE AFTER A TWO-WEEK
fREE TRIAL • • • NO OBLIGATION. GALAXY
TRANSCEIVERS OffER YOU MORE fEA
TURES PER DOLLAR THAN ANY COMPAR
ABLE TRANSCEIVER ON THE MARKET • 300
Watts SSB/CW Input. Best filter Available.
Transistorized AVC/ AUDIO/VOX. Most Com
pact Transceivers With 5 or 3 band Full Cover
age • New VFO Side View Dial • Selectable USB
or LSB • Porta ble For Mobile or Fixed Ope ra tion .
'WRITE FOR DETAi l S ON FREE TRIAL OFFER!

NEW DELUXE CW MONITOR

96 73 MACAZlt-



only
$39.95

kit

_ Selective - 20KC @ 6 0 B p o in ts
• 49 -54 M c coverage

Cl ip & M ail

C> =

TECH-CEIVER 6A
Low cosl, com pac t . 6 meter t ran scei ver

St ab le superhet rece i ver. 5 watt
transmitte r . fea t u r in g PTT. u s in g st d .
( Ft 243) 8 M e ra nge xt et s . non-c ritical
co i ls . p late modulat ion . p ower and
m odu lat i on indicators. 10 t ube per
formance. St ep -by-ste p m anual inclu d 
ed . wt. 9 Ibs. 115 VAC Power su pply
(k it ) - 15.95.

- 5 W att inp u t
- Sensitivity - b etter than 1 UV

I
I
I
I

II

le o I. M ~y ~r, o"

W ¢ GFQ

.~
IWVG MARK

All BAND
I VERTICAL

I ~~Jo~~ N~eJf _s u P '
p o rt ing 10 - 80 m eter

l a n t e n n a . Tun e s 3.5
- 30 M c with m an.
ua l tap adjust ment.

I Fe ed w ith 5 2 o h m
coax . QuiCk tns taua .
ti on . Amazi ng e ff i-

•
c tency fo r OX or 10 '
c a I c o n t ac ts . U s e d

I
as portab le antenn a
a l so .

$15.95 AI Postpaid ":(
Con t in en t a l U SAI MECHANICAL SPECS:
Overa ll ht . - 18' . T ub·

•
ing diameter - 1 1/4 "
t o 7/1 6" . Max. ungu yed

•

win d su rvival- 50 m eh.
- M t g . bracket f o r 1 Ya"
m ast . wt. 5 lbs.

I ELECTRICAL SPECS:
M aximum p ower : 1000
watt s A M or CW - 2

I KW PEP. Omnid irect ion ·
al. Vertical p o lar iz d .

I
I
I
I

---------------.,• PSA-63 POWER SU PPL Y

I U n ive r sal Power Su p p ly: Powers m ost I
AM rigs up to 100 watts, SSB units -
up to 200 wa tts , PEP. Silicon rect if ie r s

I provide bot h 300 VD C & 600 VDC @ I
300 M a ., l e A S (2 10 watts total) , plu s .: .:.~:.::. z:
6 VAC @ lOA or 12 VAC @ SA, plus :. or.

, I 95 VAC @ 10 Ma . Size Ill;' '' x 4 3;. ... ::::. -... I
. x 6" . Wt. 15 Ihs. Kit - 24.95, Wired - ' "

39 .95. Opt" cabinet - 4.9 5.I . U se w ith 30-200 w att XMTRS-XCVRS I
• Du a l voltage B + Fil. power-bia s

.:;1=e:';i;.:.va::Ie;.EX~ I
DUO-DOUBLET 84 I

~-------""""=1' ''''' ola' "='''''''""'0 ii i I i I I I ' ~1 ,1
NEW 80 -40 meter diapole u sing proven para lle l 80-4 0 Meter Diapole

I d iapole principle t o reson a t e on both band s. Re - One Feed line I
qui re s o n ly one 52 oh m feed line (co ax not sup '
plied), Kit includes w ire, insu lators , ce n te r c on -

I nector & full in st r uc tio n s . Co m p let e f o rm u la su p- I
p lied & quick g raph c h art f or ea sy adjustment .
May b e u sed on 15 m eters a lso . SW R : Better

r - - - -.., than 2: 1 at reson an ce - 80 /40 . Ma x. l eng t h - I
_

123 ft .; 140 ft . for lowest CW range . Easy to in-
WRL'S 12R s t a l l. wt. 4 % Ibs. Shipped Parcel Post .I GENERATOR .. • ...

\ I nt'! 11 5 V AC P.S. ANTENNA TU N ER S pec ifica lIy d e -

I I - PluRS into C ollin s I MM·I00 s ign ed t o match I
$149.95 75S·1. KWM ·2 & en d- fed long w ire

I I
o t h e rs . U se w ith I which is % wave, I
r e c e i v ers h av ing o r m u I tip r e 5

() 4 55KC -IF: AC o r there of . t o 5 0
DC p owered . Adj . 0 ohm t r a n s rn l t -

I I s s .3 "Q" sele cti v it y : 3001 ,... ..- K K te rs . Pa nel l am p I
MULTIPLIER c y . t o 10 KC. indicator. Fo r in -

S h a r p rej e c t ion I pu ts up t o 150 I
I - N otch a n d ( 50 0 B ) null f or - - watts sse . 10 0

p eak hetrod ynes.611. " ... . \ watt s C W , 75

I
- Se l f Powered x 4 1ji " x 4 3.4 ". I watts AM . 4 x 5 I
_ One sim ple $ $10.95 x 4 steel c a s e.

receive r 15.95 Redu ces TV1.

.....
e_onnec_tion k it .. kit ____- --------

WORLD RAOIO LABORATORIES. INC. I
34 15 Wes t B roadwa y
Coun cil Bluffs. Iowa 5 1504

Ru sh me FREE! Io WRL 1965 0 ReconditionedI . Catal oll: Speci a ls! I
Ple ase rush m e ttern _

I Enclosed is 0 Ca sh 0 Charge '"O COD (25% c ash w/order) I
olf new c u st omer, send c red it info with your charge order

I Name II Address _

I Shield ed ig n it ion . 1250
Watt s . 115 VAC. 60 cy.,

I 77 res.
(FOB M i lwaukee•

..

Wisconsin )

----... .-,;~,,n' J ,

.~ _ATh"'P~L' :g' i
"':a:'olI.d".....?

I
I
I
I
I
I

WRL NUVISTOR PREAMP PRINTED
CIRCUITS
PA50-2 Stage preamp li fier fo r 6 rne 
te rs. U se 2 RCA 6CW4 nu v ist ors . H igh.
est g rade glass epoxy boa rd. Assem 
b led a nd p re-aligned fo r 50 ohm input
output. Requires 60-120 VOC @ 10
M A. & 6.3 VAC
Size 2 3A" x 2 1.4 ". W ired $6.37 I
PA-144 Same as above except only 1
6CW4 nuvtstor &. for 2 meters. Wired

..

$4.98 (less 6CW4 t ubes) . ~ity=:- State Zip = :-:= ::-c=-------

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



•

" ....

as ea

F eel like a li ttle larceny? Go ahead. Take advautn trc of us. A t only $685.00, National 's
X CX-5 t ransceiver is a steal. H ere' s a tota l s t a t ion t ransceiver for the 80 through 10 mete r
ba nds which gives you mo re features a nd pe r formance than a ny ot he r tt-ansceivet- at any
pr-ice. J udge the :\CX-5 by any ct-iterion : Dial Calibration us ing a d igital counte r with
a ccuracy to one Kc a nd rea d-out to 100 cps - ten times better than any other amateur
equipment available. Stabil ity from a col d s t a rt with a linear solid-sta te V FO which elimi
nates tube-type warm-up drift due to electrode s t ructure cha nge w ith temperature. Each
V FO individually temperature compensated and double-retrufa t ed again st input voltage vari 
ation. Long-term sta bil it y from a cold s t a rt super io r to most tube-type VFO's aft er warm
up. Selectivity wit h a n g-nole crystal la ttice filter subst a n t ially supe r ior to a ny filte r of an j1l
type ever used in commerc ia l amateur gear, lJ-GO db sha pe factor of 1.7 :1 and 2.7 Kc band
width a ssures superb s ideba nd supp ress ion and adjacent-channel receive selectivity with
pleas ing, natural yoke quality. Sens itivity of 0,5 uv for 10 db SI N , uaiug two RF stages
all all bands. Split-frequency operation with buill-in Transceive Vernier for ± 5 Kc indepen
dent receive r tuning. Al so accesso ry VX-501 VFO console to provide com ple tely indepen
dent control of receiver and tra nsmitter frequencies a s well a s t runsceive opera t ion con
troll ed by e it he r X CX-5 01' VX -501. Console al so p rovides choice of five cryst al-con t rolled
frequencies for net or novice use. Complete AM and CW facil it ies including sepa r a te high
quality A:\I detector and break- in C\ V wi t h adj ustable release time. Qual ity and workmen
s hip you expect from ::"'ational - oue-yea r g uarantee aga inst compone nt failure and the
neateat wi ring you've seen s ince the last sun-spot cycle ... right-angle component dress,
with even the resi stor colo r-cedes all l ined up in the sa me direct.ion . And everything else
you want in a t.ransceiver ... preci sion s ty ling that complements the NCX-5 's performance
. , .200 watts PEP punch on SS B or C\V . .. 10 db of ALC for maximum talk-power wi t h
out flat-topp ing' or spla t t er. , . front panel choice of VOX , push-to-t a lk. or manual operation
, .. SSB / CW l A M AG C and D'Arsonval S-metcr / PA meter, .. mobile mount included . . .
even optional deluxe oiled wal nut ca binets separu te ly available for the NCX-5, NCX- A AC
supply /spca kc r console, and VX-501 VFO console for custom home insta lla t ions.

NATIONAL RADIO COMPANY, INC.~
37 Wash i ng ton St reet, Mel rose, Massachusett s, 02176 Wor ld Wide Export Sales : Auriema Internati onal Group,
85 Broad Street, New York Ci ty. N. Y.; Canada Tri ·Te l Assoc iat es, 8 1 Sheppard Ave. W., Will owdal e, Ontari o
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