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Thirty years of pioneering by UTC's re­
search, design, and engineering staffs as­
sures you quality and reliability unexcelled
in the industry. UTC's line of stock and
special custom built items covers virtually
every transformer and filter requirement for
both mi litary and commercial use.

UTC replacement type transformers, here
described, (Pri. 117 V. 50/60 cycles) provide
the highest reliability in this field. All units
are low temperature rise, vacuum sealed
against humidity with special impregnating
materials to prevent corrosion and electroly­
sis. Shells are finished in attractive high
lustre black enamel.
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DOUBLE SHELL POWER TRANSFORMERS

Taps on pu. of FT·13 & FT-14 to modlf)' sec. nomlnill V,
6 % + 6% + 12 %- •

FT·13 26 VCT·.04A 2y' p - l y" l y' Y,"-FT·14 26 VCT-.25A 2 y' 1% l 'H. 2H ~~

Type
No.
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W2NSD 1

n{"H'T say die

Last month [ wrote describing the first few
weeks of my trip . .. the fun side, with hunt­
ing and sa fari in "darkest" Africa. This month
I'd like to tell vou about the more serious side
of my trip . . . "my visit to six African countries
and eleven Asian countries .

Since the b alance of power in the lTV h as
changed to the Afro-Asian conntries and the
surviva l of amateur rad io through the next
ITO frequency allocation conference is largely
dependent all the suppor t we will get from
these countr ies. I wanted to find out as best 1
cou ld what the amateur radio situation is in
these countries and perhaps what might b e
done to improve it. ] wanted to find ou t just
how much amateur activity there was, h ow
much of it was by Europeans and Americans,
und how much by locals. I wanted to find ou t
what the posxihilities were of getting more
local operators and what , if anyth ing, could
he done to help expand amateur radio in these
countries . I wanted to find out what sort of
support am ateur radio is getting from the
governments of these countries.

After visiting these seventeen countries and
talking with the leading amateurs in these
coun tries I think I see a fairly clear pattern.
While the picture looks. on the surface. very
black indeed and I found virtually no ama­
teurs with anv word of encoura gement about
our future, (belie\'e that, even though the
time is desperately shor t, we can accomplish
enough in the time left to us to give lIS a
chalice at survival.

Our basic problem is not that the govern­
ments of these countries are agains t amateur
radio ... our difficulty is that they are ahnost
com pletely ignorant about it. I don't know if
I can get across to you the vacuum here. For
instance, 1 was talking with the Minister of
Communications for a country .. . this is the
top man who is responsible only to the Prime
Minister. This chap was under the impression
that amateur radio h ad to d o with taxi two
wav communica tions, ship-to-shore radio. doc­
tor ' calling services and the $10 C-R h and-

2

talkies he had seen advertised in America.
Our strong point with all of these countries

is that thev need amateur radio . . . they need
it budlv . ' . . desperately. The weak point is
that they don't know they need it. The job
th at has to he done then is twofold .. . first
we must make them aware of the trem endous
importance of amateur radio to their countries
and secondly we must work with them to nur­
ture it there.

You know, it's funny, out I've found that
though most of us realize the value of amateur
rad io to our countries, few of us bring this
point up when we have a n opportunity to put
in a good word in the right place. We tend
to brag about the much less vit al benefits of
our hobby such as our ability to provide com
munications in time of emergency, our value
as a training ground for military needs, our
p ropaganda value in our contacts with other
countries .. . tourism , etc. All these are un­
deniable benefits that a country derives from
amateur radio .. . hut the o ne sill~lt· most
important point is often missed .

One of the most fundamental awl importuut
needs of any country that is t rying to develop
is communications. A country can only devel­
op as fast as its comm unications permit it.
Communications is absolutely basic. Without
communications vou don't h ave business, you
don't have government, y O ll don't have a
coun try . And without people to build , install ]
operate and repair th e cnmmunicntious yOll

don't have communica tions.
The key to providing the people for com­
municati~ns is obviously amateur rad io. Our
bobby provides the spark of interest which
attracts fellows in their teens into communi­
cations and electronics. ln practice we find
that at least half of these who get int erested
in amateur radio eventually go into electron­
ics and communications. \Ve find that a
count rv that encourages amateur radio auto­
matically develops a generous sup ply of self­
trained and interested men who are ready to
help the country grow. When there is an ado,
q uutc supply of amateurs in a country th?rc
is no need to bring in outside experts at 11Igh
salaries or to set up expensive state-run tech ­
nical train ing courses which p roduce men with
hook learning and no practical experience.
Further, the amateur does not turn out to h e
the technical graduate who will never sully
himself by actually working with equipment.
H e knows the gear . . . he has worked with it
and he jumps in when something has to b e
done.

It is no wonder that the countries . withou

(Conlinl/cd Oil pagc 108)
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SPECIFICATIONS:
Mixer-Amplifier SO·54mc
Tubes: 6U8A Oscillator-Mixer

12BY7A Amplifier
6360 linear power amplifier
Requ ires 9mc sideband signal
from SBX·9

Output: 5SB single tone 10 watts
Controls: On-Off Power

PA Grid Tune
PA Plate Tune
PA Load Tune
Metering Switch

Metering: Oscillator
smc Drive
Buffer Grid
PA Grid
RF Out

Crys tals: Three positions, uses 3rd
overtone 41-45mc range•
Crystal frequency - final
frequency -9mc
Accessory socket provided for
con necting keying c ircuit to
SaX-g. Comes with three crystals.
Speci fy frequency when ordering.
For operation on 117 vac 60 cycle power.
$145.00

INTERNATIDNAL

Model SBX-9

ilter :

Order direct from
nternational Crystal Mfg. Co.

.1 isc:

SPECIFICATIONS:
Exciter-Driver 9mc
Tubes: 6BH6 Oscillator

12AX7 Audio
7360 Sal Modulator
6BA6 RF Amplifier
Four crystal half lattice
Carrier Suppression 45db min.
Unwanted SB Atten.40db min.

Jutput : Provides voltage drive for
mixer such as SBA·50

: ontrols: Carr ier Balance
Mi crophone Gain
Test Switch
USB-LSB Switch

v1etering: RF output for balance
adjust . Two sensit ivity
ranges available with
front panel swi tch.
Relay included for push-to-ta lk
operat ion. Crystals for upper
and lower sideband included.
Requ ires h igh impedance microphone.
For operat ion on 117 vac 60 cycle power.
$125.00

CRYSTAL MFG. CO., INC.
18 NO. LEE • OKLA. C IT Y . OKLA. 73102
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Editor's Ramblings
Paul Franson WA ICC H

Zip

\Ve have completed the work of add in~ zip
codes to a ll o f our U.S. address stencils. It
cost (Illite a hi t, but we're happy to do this if
it means that we'll get better mail sen -ice and
that postage rates won't go up.

All of our stencils arc 1I0 W arranged by zip
codes, so whenever you w rite us about your
subscrip tion, we must have your zip code.
Please don't forget this vcry important part
of your address.

We'd a lso appreciate your checking your
address label to make sure that the zip code
011 it is correct. It's very d ifficu lt for us to
check them here, and the Post Office may not
deliver your magazines after the firs t of the
year unless the zip code is correct.

\\'e are also installin g an IB~I data proc­
essing system to improve mail deliveries, our
handling of subscriptions, and our bookkeep­
ing. \Ve expect it to speed up all of these
things after it's working properly. The first
issue of the magazine we will mail with this
equipment will probably be the February
issue, the first mailing in 1967. We're hoping
that the change from our present system,
which we've outgrow n, to the new one will
be smooth and orderly. Realistically, we
imagine some problems will probably pop up
and hope that they won't be too rough.

Changes in 73?

73 readers often ask us "when" we're going
to change to the square-back "perfect" bind­
ing used by QST und CQ. The obvious im­
plication of thei r question is that perfect bind­
ing is superior to the binding we now use,
which is called sadd le stitching. I'm not so
sure that they're right. Maybe this is a good
time to discuss the two bindings and point
out the advantages am] disadvantages of each .

Saddle stitching offers a number of advan­
tages : The major two are that it's cheaper
and fa ster to bind th is way than to perfect
bind . These two considera tions alone have
made sadd le stitching very popular with
weeklies and other timely magazines such as
Newsweek, Saturday Review cud Business
\Veek. Saddle stitching seems more up-to­
date than perfect b inding, p robably because

4

so many very popular, "in" magazines such
as Plavbov Scientific American, Car and. . ,
Driver and the New Yorker, lise it.

Sadd le stitching c llers two hi~ advantages
to advertisers. Sadd le-st itched magazines tend
to fall open at their center, giving the adver­
tiser who takes the two celltel' pages of the
magazine extra reader attention. That's only
good for one advertise r per month, though.
But all advertisers who take facing pages
(called a spread) fiucl that their ads are more
impressive ill a xndd le-stitclicd magazine than
in a perfect-hound one.

But the ad vantages listed above mean little
to the average readers of a magazine. They
help advertise rs and publishers, not readers.
The big appeal to readers of a saddle-stitched
magazine is that it permits the magazine to
open flat. 73 stays open when you're tryin g to
build a project from it without the traditional
two transformers. If this seems a minor item
to you, you mu st not do much building. For
that matter, many people have devised
gadgets to hold QST open ill the workshop.

Various advantages of the sq uare back
(perfect) binding, like those of sadd le stitch­
ing, a re important to different people. For
the person planning a magazine (in this case,
me ) . perfect binding is much more versatile .
It's far easier to handle booklets and other
inserts and special color arrangements with
perfect bindin g since a perfect-bound book
is made of a Humher of smaller booklets
bound together. A sq uare-hack magazine
looks thicker and more substa ntial than a
sadd le-stitched one of the same size, as you
ca l l sec if yOIl compare a recent CQ ( 112
pages) with a 73 ( 128 pages ) . The smaller
CQ looks thicker. The sq uare back also makes
a convenient surface for printing the issue
number, so that it's easy to find a particular
copy in a random stack. However, most peo­
ple who keep old magazines for reference
keep them in binders, so tha t this doesn't
seem to be very important .

I think that the main reason so many hams
(especially older nues) prefer the square back
is that they're used to it . After all , QST nnd
CQ have always been that way, so all ham
magazines should be the same. We've run
into that attitude about many other things as

(Continued on page 120)
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Bill Hoisington K1ell
Peterborough, N.H .

80 Watts on
Two Meters for $80

Here's the two meter eersion of Bill's very
popular 50 watts 011 50 MHz for $50 ill the [une 73.

I

\\'e all know superhet receivers- well, here's
a superhet transmitter, in fact three of them.
Two work poorly, but one works very well.
It uses a rock-bound VFO! It's easy to build
and low in cos t. You too can build it, but just
pay attention to all the little details.

The problem s facing the superhet trans­
mitter designer are much the same as those
that bedevil the multi-conversion superhet
rece iver man, but in reverse!

1. \Ve have transmitting images instead of
receiving images, licked by m oving the
oscillator further away from the desired
frequency.
2. \Ve also have oscillator instability and
oscillator hum modulation, to be cured by
putting the variable oscillator down on a
low enough frequen cy, wh ich means not
higher than ten meters, and preferably
much lower, like 3 to 5 ~lH z, and then
adding it ill. not multiplying; it.
3. This last rem ed v dem ands more than

•
one conversion to get on two meters for a
no-compromise job. Sounds familiar?
If pm try to do it with only one convers ion,

you han ' to ac-cept com promises and he care-

6

ful ill your crysta l and frequency choices. Or
use more tubes, Or think about new circuits
such as the triplet -mixer. It can be done, but
you may not like some of the results. The first
two transmitters are interesting, but partially
unsatisfactory, hut the third described is al­
most perfect !

Difficulties met on two meters
Tile two meter designer meets many m ore

difficulties Oil two than on six. These stem
mainly from the higher frequency. If you usc
the same type of crystals ( that is, no higher
than 40 to 60 Ml lz ) you have to use a stage
of Frequency multiplication. The red uced cir­
cutt gain experienced at two meters requires
more amplification (more tubes ) to reach a
given power. And this is more trouble on
two as tubes begin to show their transit-time
losses and lower input impedances.

In spite of this, or you might say because
of this, l spent considerable time and effort
in developing this circuit to keep the number
of tubes at a minimum. I developed a brand
new circuit (at least to the best of my knowl­
edge) but its rf output was too low,

Details are important on two meters: the
amount of gain pe r stage, how to conserve
this ga in. grid tuning, practical low cost
construction. and so forth. So pay careful
attention.

On e tube, two meters
Here's my on~ compaction, crystal oscillator,

\ ' FO, tr iplet-mixer, with two meter output.
( Do not build this one. A better circuit is de-

/Jill Hoisington KI CLL. former W2BAV and
2BAV is uiell-knoicn to all 73 readers for his
many construction articles on VHF arul UllF
gear. Hill has been licensed since 1923.
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Fig . 1. Compact ron crvstcl osci llotor, trlpler­
mixer, and heterodyne VFO with two meter ou tput,
from one tube. Th is circui t is no t recommended .
It gives enoug h d rive for a 57 6 3 a mpli fie r, but
not for on 8 0-watt finol.

Well, why not? Plenty of triplers on VHF­
UII F have been modulated by voice (aw l
other things! ) . So, I fed 45 MHz into the grid
and modulated the scrCCII with low frequency
from the other triode used as a 9 to 11 ~ l lI z

oscillator, a nd 10 and hehold, just as theory
predicted ( th is time theory worked ) out came
one of the «sid e-b a nds: ' none other than 144
\lIlz. It was nice and stable to ad jus t from

scr ibed luter. ] Hut believe rue, this was not
done for a stun t! I decided to keep the \ 'FO
feature at a ll cost for two meters. It's not yet
an absolute necessity at all times for getting
a QSO on two, but there a re lots of times
when you cannot make a d esired con tact with­
out the "FO. If pm set up the rig in a d if­
fe rent location, or on a hill-top, a nd hear
some local lads chatt ing away, where are you
without \ 'FO? This occurs plenty at home
also.

The 6AFIl works lim> as two sepa rate
osci llators and a mixer, with its two triodes
and one p entode. Where oscillators 011

sepa rate frequencies are deliberately coup led
to a mixer, there is no nuisance reaction be­
tween sections. I S3\' nuisance advised ly
because when used for'certa in other purpose's
there can he nuisance reaction, such as, for
examp le, when trying to use one of the triodes
as a low level aud io stage and one of the
others as all oscilla tor.

Eve ry time I use the "video" type pentode
of the 6AF Il as a mixe r wit h crvstal controlled
energy on the grid and low-freq uency va riable
add ition freq uency on the screen it works like
a charm ,

However, in going to two meters usfng the
sa me tube la yout as on six, plent y of d ifficulties
showed lip right away.

I did not want to go to a crys ta l of over 100
;\IHz ( too expensive and too touchy ) so h ad
to Frequency multiply. Bllt that used lip the
two triodes right away! After spendi ng some
tim e on the bench with a n externa l mixer,
with much poorer results, I suddenly hit on
the idea of using the tripler as a mixer also.

113 64F1I 1/3 64F 1I Vl 6AF1I,_.
TIh~1I

-= ~_. ~
I-~~

• • 1 • ."

~
.- I'-,

~•
~~ . ;; 0 ; c·--- II ---

~ '" •- .~, , ±~ f,"'" : 1-, ±~, I-, r I-, ~l r l':" r 1-, 001 ~l
." "

5Opf: ~

"'"~ 24 ·26 MI1,

',' ~

. ' r-• --- ' ';:h,

:::-' ,"
r l-, , ;r '"

I I 40 pi

"
Fig . 2 . Single ccnversicn he terodyne mixer fo r two
meter output. Plenty of output to drive 0 7984

finol, but not enough sta b ility and too much
FM'ing. Don 't use it.
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Fig . 3 . Bloc k dicc rom of the " perfect" two meter ,
supe rhe t, double conve rsion tra nsm itte r. The first

144 t o 14G, but had less than 100 Ill \\' output.
The circuit is show n" in Fig. 1. It is reall y

q uite clear if you simply fo llow through one
"tube" at a tim e. The GAFll is actually just
three comp lete tubes in one glass bott le , so
it isn't ha rd. You can d imly ligh t a number 48
bulb 0 11 the output terminals with about 280
to 300 volts 1\ p lus.

However. while the two meter output was
en ough to opera te a .5763 amplifier, it only
gave marginal drive for th e 80 watter. I have
fol lowed one principle above all others in m y
articles. 1\0 ~IARGINAL C IRC UITS! It's
had enough for lads with not too much ex­
perience as ye t to ge t a good circui t going. If
a circui t causes me trouble afte r 40 years
experience it must be ma rginal . Anyw ay. d on't
bui ld the above circuit, u n less you rea lly like
to pla y uron nd .

Second superhet transmitter
This also is an intermediate design . It 's

~()od. hut not perfect. If you want a stab le
\ ' FO transmitter with two tubes for a total of
$3, which wi ll drive an 80 watt final amplifier
with only one convers ion, ~'OU cun use this om-.
But it's int ermediate : good. but not perfect.

Fig. 2 shows the circuit. One of the 6AFll
triodes is a 60 :\IHz crystal oscillator. The
second triode is a doubler to 1:'0 ~IHz. The
pentode section of the BAF I I mixes 120
:\llIz from the doubler with the 6C4 24 \tlI z
\'1'0.

T hat's just about it. The pentode plate is

8

conve rsion is g iven in Fig . 4 , the second ccnver­
sicn in Fig . 5, and the fina l in Fig . 6 .

tuned to 120 plus 24 ~IHz and there you
arc 0 11 144 ~IHz. \Vith a single 300 volt sup­
ply from :11l old radio you can burn out that
number 48 bulb ( 120 m\\' ) on two meters,
hut when I put it on the air, I met tile Crem ­
Iins! Everything looked fine : Plenty of drive
to the final, tuned fine, image 24 MH z away,
(could n't even find it), modulation great, first
contacts fi ne. But, as soon as some sharp re­
ceivers were encounte red d rift and FM were
not iced. There's no getting a round it , you
should use more than a ile conversion on two
meters-both on receive and transmit. So.
enough of tha t, let's get on into the "perfect"
job .

Third trv- and success
•

This is the one. 1\~0 com promise here. You
th row on the exciter and Plank! Ri~ht in the
middle of the sharp pass-band receiver (hoth
yours and his ) each time. Xo drift. no F~ I ,

and you can opera te anywhere you like from
144 to 146 ~lIIz. Fig. 3 shows the b lock dia­
gram. T he conversion circuit of Fig. 2 hi
retained h ut the external 6C4 variable oscil­
lator is replaced by the first COil version 6AF J I
shown in Fig. 4.

A 27 ~IHz crystal starts the b all rolling.
Cbeap 27 ~lHz C ll crystals are fine. Of
course, you can use frequencies to suit, with
other crysta ls, if you have them. T he im­
purtunt point to get is the grnemi range of Ire­
'Incud es you ca ll use. It's a good rule no t to go
over ten times in frequency. when converting.

7) MAGAZINE



MODEL 410 VF O-SWAN 3 50 TRANSCEIVER-117XC POWER S U P P L Y- M A R K I LIN EA R

Illustrated above is a complete Swan stat ion for sse, AM, AND CWo You can transmit
and receive on all 5 bands wit h your 350 t ransceiver, and when used wit h t he Mark I
linear am plifier, you' re at the legal power limi t. Switch in the Model 410 out board

VFO and you' re all set for separate t ransmit and receive operation. Yet th is complete home
station, wit h proven Swan performance, reliabili ty, and craftsmanship is yours fo r substan·
t ially less t han any ot her comparable equipment.

E L EC T RONIC S Oceanside. Califo rnIa

PLUG IN VOX UNIT . .. . .. . ••.• .• . .•• .. .$35.00
CRYSTAL CALIBRATOR KIT • •• • . •..• .• . . . $19.50
SIOEBAND SElECTOR KIT • . . .•. • •• .• . . • . •$18.00

See the complete Swan home station at your
dealers today.

"sar..."

fill 12 VOLT DC
~ POWER SUPPLY

MOOEl14·117 . . . •. . $130

~ CRYSTAL CONTROLLED
, MARS OSCILLATOR

5 Channels. Model 405X,
less crystals .. . . • • •• • • • . S45

SWAN 350 TRANSCEIVER
5 BANDS-400 WATTS

Setting new standards for the industry. Inc ludes
full coverage VFO • • • features crystal latt ice
f ilter with shape facto r of 1.7 and ult imate re­
jection of better than 100db • • • providing ex­
cellent select ivi ty and super ior audio quality. $420

MARK I LINEAR AMPLIFIER
5 band s, 2000 watts PEP input . Uses two Eimac
J·400Z triodes. aunt-in power supply. $475

Tubes $68 pro

MODEL 410 FULL COVERAGE
EXTERNAL VFO

E;\ht tuning ranges of 500 kc each. When used
wi h the Mod el 22 dual VFO adaptor, the 410 pro­
vides separate t ransmit and receive fr eq uency control.
Model 22 Adaptor • • $25 MODEL 410 . . $95

MODEL 117XC MATCHING
AC POWER SUPPLY

Includes spea ke r and phone jack. . •• • • • • . . .• $95

~
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the correspondi ng points of course. The bulb
should almost burn out. A brown head ,~ watt
or a hlue bead 1.5 watt bulb can also he used.

The second conversion is shown in Fig. 5.
I used a 60,75 11Hz crystal because it was
in the junk box. And it worked fine. As men­
tioned above, you can use others but I would
advise staying in the 55 to 65 ~lHz range
for doubling to 110 to 130. \Vith a little re­
gencratfon from L11 the GO.i5 rock takes oil'
every time uud the circuit has plenty of output
and handles just as well as any lower fre­
quency crys ta l. You will need a regenerative
co nnection in the crystal grid circuit, the plate
on one end of LID and grid on the other end
of LIt. Use a tuned diode to check for 60
.\IH z output from LID.o C5 should be
coupled lightly at first to the doubler grid,
then advance C5 for more drive to the
doubler. You will find that C5 at maximum
will overlend the crystal oscillator. Be sure
to adjust C 1 so that the oscillator starts every
tim e. This condition does not occur at maxi.
mum rf output but backed off a little.

This 60 Ml lz output goes to the doubler
grid, whose p late is tuned to 121.5 by L12
and C 12. The pentode input capacitance is
sufficient for parallel resonance without any
capacitance across L12. I did have one there
but removed it.

The 22.5 ~IHz variable frequency input
from the first conversion is link coupled by
L13 to L14 and applied to the pentode screen
by C 14, Vary the coup ling of this link for full
drive to the screen with the least possible
coupling. Just in passing, everything went
smooth ly in this circuit. This has almost al­
ways proved true. Try to cut down on com­
ponents and you run into trouble. Put in the
stnff necessary, and it goes good.

So, a fter tune-up, the 121.5 and th e 22.5
add in this pentode and come out on the
plate as 144 ~IIIz. Be sure tu peak up on 144,
not 121.5 ~lIIz. You can also find the 121..5
minus 22.5 :\IIlz, if you look for it, but it will
be no trouble.

YOIi should have about 8.S: to 90 volts on
the plate coil of LI0 in the operating condi­
tion. Do 1I0t go over this voltage as those
YH F crystals are nice and stable as long as
you keep tHuler 100 volts on the triode plate.

You will find about a half walt or so out on
144. enough for that big final. W ell, it is big
for Two'er or Conser lads."

'0'''

22.!5 MH.
1" 144 """)

23.:1_.
1' 145 MH.J )

~~

•

,

•

""
I I - 10 TURIIIS. I/2" DIA~

16 7.P.I.
u - 1/2" 0I11,••2" lG., 3Z T. P.I.
l 3 - 12 TUR'IS Dill COlO

EIIID 01" l Z
l4~ 15 TURNS. lIZ- OIA~

16 T.P.I.
l5- 2 T~lOOS£lY

couPl£D TO l 4

27 MH, 3

113 6AF I'

•

ei ther on transmission or on reception. This
,,1....0 hold .... for fre-quency division, su b tract ion ,
01' uddumu. You cart do it if you have to but
then you have to get quite fussy uud use elab­
orate filters, etc.

Note carefully that the first conversion uses
subtraction instead of addition. If you have a
rock 3 to 5 ~IHz lower than 22.5 or use a
different second conversion frequency you can
mid. Just don 't stray too far from the indicated
frequency. Say 110 to 125 ,MHz for the sec­
ond conversion and 19 tu 34 ~IHz for the
first.

The second triode is the low frequency 0 5­

d ilator. Note that with sub traction instead of
add ition you tune to 4.6 for 144, and to 3.6
for 1·-1.5 :\IHz. Learning these tricks will be
useful for you in years to come, if SSB takes
over comp letely.

No special precautions are needed on the
"I'D when using d ouble conversion. Haven't
used a volt age regulator yet.

This low frequency oscilla tor feeds into the
pentode screen and there you are out on 22.5
over to th e second conversion . I used a link,
L5, over to the second conversion stage be­
cause while L4 on 22.5 does tunc nice and
sharp , there are other frequencies in there to
keep down. Such as the crysta l on 27 and the
plus frequency on 3 1 :\IHz. Also I'm using at
present an untuned grid on the final. Use a
number 48 bulb link coupled to L4 to tune lip,
also use a wave meter. Check for 22.5 to 24
~IHz and you'll be doing fine. If you lise dif­
ferent crystals than I did you will check for

' »0
Fig , 4 . First conve rsion section of the idea l trans­
mitter. It pu ts ou t a sta ble signa l on 22 .5 to 23 .5
MH z.

The 80 walt final
A previous model of this O IlC was d escribed

in the July '66 73, so we'll just touch on the
improvements here. Fig, 6 shows the circu it .
o 51' (' r-. 20 in Jnne '6 .'1 i s.
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LIO - " TtFlNS ,II2" OIA., 16 T.P.I.

L11 • 5 TUR~S INSIOE, 1/4" DIA.

LI2 • "TURNS NO. 18 , ~1I·D,.... 1/2· La.

L I3 • 2 TI"RId. LOOSE-COUPUD TO Ll..

L14 - e T~. II2·DI""' 16 T.P.I.

1..15 - .. TU'lNS NQ, 12. ~·OlA.. l·lG.

LI6 • 3/4 1UlIII FOR U 'II( OIJTPIJT
lOR YOl'!£ FOR <Xll.R.ING TO <lim
OF 7'984 1

"",."'.

,

V3 64F1I

"
""" ,

,.

"

•

"

113 UFtl

"

."

•,

r--===-----..., eer _ IIEFl,'"
-

L------~~--- 4~ .,oo

Fig. 5 . Second conversion of the two mete r trans­
m itter. An input of 2 3 MHz from the first section

g ives output on two meters. The crysta l used is
60.75 MHz. Output is about half a watt.

.r.r

l'\. ATE CI.JRRENT
,~,

""'w
r

LI 2,6,8.9

GR ID METE R

=

;r
""

US£ SHORTED PLUG
FOR NOfNAL --......
OPERATION ,_

r
o

times YFO's can get some final rf on their
grids. The result is a slight amount of F~I

which shows up as unsymmetrical m odula­
tion. That is, the modulation is not the same
0 11 each side of the carr ier, and m aybe the
middle is mushy. If you get this condition
(you won't with this rig ) .you're in for trouble
as it is real hard to get rid of, unless you
b uild a new and different rig.

So. what m ore do you want from $1 per
watt?

... KleLL

Conclusions
If you build this rig as shown you will get

a rea l feel for a genuine "p rofessional type"
transmitter.

T ake the time to tune up the various coils
and frequencies and you will be rewarded
with a rock-stable fully modulated 80 walt
YFO rig for two meters. You'll enjoy building
and uxing it.

Fig . 6 . 80 watt inpu t 7984 final for two mete rs.
See the July 73, page 67, for layou t of the fi nal
amplif ier, which is very simila r to the linea r shown
there .

The grid circuit is simp licity itself but does
warrant some discussion . The inp ut capaci­
tance (and some usually unmentioned
inductance) reduces the size of any ord inary
lumped inductance you might wish to put
ill as a "grid circuit." The choice for now is
a quarter wave fix ed tuned tank as shown in
Fig. 6. A full wave circuit was tried but so
far was not any great improvement, other
than to allow link coup ling, wh ich you can­
not use with the quarter wave circuit shown.
It tuned nicely but showed signs of self­
oscillation. If you remember, neutralization
had to be used in the six rueter unit. Note that
the amplifier must be next to the exci te r.

By simp le cut and try the grid coil was
worked out. This p uts the grid 0 11 ] 44 ~IHz.

fairly b roadbnnded , and works like a charm .
Through the 25 kO grid resistor. there is
about B~ rnA of grid current . Try for 2 m A

A real good plate dip is ob tained along
with a zippy noisy arc from a pencil test on
the plate while dipped from 200 rnA to 50 rnA
or so. This no t q uite the roaring Harne you get.
with the switch ing six and two QOO watt final
with the 4X250 (see 73. April 66) but it does
light a 50 watt bulb to d azzling brilliance.

And reports on th e air a re all good. Modulo­
tion was provided by the old standby with
a pair of 6L6GC's. See June 73, p age 20.

Reports were "At least 10()$ modulation",
"Clear", "Excellent", etc. Stabilit y was
checked with a number of QSO's, one with
a receiver (with 2 kHz bandwidth ) receiver
40 miles away. An yway, on selective receivers
it comes right on at the same frequency every
tim e. And last night I had the opportunity of
checking with a Collins 7551 and over some
ten m inut es lie had not touched the receiver
dial.

AO F.\I either. This can be nasty. Some-
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Yesterday's ham recerv­
ers were much simpler
than the ones used to­
day. He re 's a crysta l set
t hat st ill works well a nd
receives local stat ions .

Howa rd Pyle W70 E
3434 7 4 th Aven ue , S.E.
Merce r Isla nd , Washington

The Novice Class
. . . then and now

Although the amateur Novice license has
been established for only a relative ly few
years , amateur rad io has ahcays had a novice
class even from its' earliest p ioneer days.
Webster defines a 'novice' as .. .. . a person
new to a particular activity; a beginner . . . ".
Obviously, at the turn of the century when
"wireless" telegraphy fi rst electrified th e world,
even the early scien tists and operators were
litt le more than 'beginners' in a new art. News­
papers and magazines devoted much space
to the new miracle of communication w ith­
out wires or other connecting medium other
than the space around us , then popularly
referred to as the ether. Numerous publish ed
pictures of wireless telegraph installations
seemed to indicat e that the equipment required
was relatively simple . . . a coil of copper
tuhing, a few glass jnrs or p lates a nd a COII ­

veuttonul telegraph key formed the nucleus
of trausmitting equipment . A receive-r was
even simpler; a spoonfu l of iron and nickle
filings, a pill bottle, a telephone receiver and
an electric door hell pu t the budding 'novice'
in wireless telegraphy in business! F rom there

12

0 11 out it was then, as it is tod ay, sim ply a
matter of experimenting, reading a ll the
related li terature he could Jay his hands on
( it was woefully scarce in early days ). sending
for the few ra ther skimpy catalogs then avuila­
hie and d rawing 0 11 his own ini tiative and
imagination. .

In the earlv 1900's 'a rather considerable
number of lads (a nd yes, even a few lassies )
as well as a more mature class, Were seriouslv
experimenting with various electrical devices.
A batte ry of dry cells filched from pioneer
garages (outgrow th of the village backsrnith
shop ) w here they had been cast as ide after
short service in the horseless ca rriages of the
day, could he made to produce intriguing
res ults. Bells could he made to ring, buzzers
to huzz, both surrepti tious ly removed from
the kitchen wall! Tiny lamps co uld be made
to glow and could he turned 011 uud olf a t
will bv switches fushtoued from tacks uud
pieces of till . Through reptition. these limited
experiments were becoming a hit borcsome;
the em bryo Edisous were cas ting about for
b roader outlets for their inventive im ngina-
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tions. AmI then came "wire less"; a whole
new field with unlimited possibilities! What
more natural than that the young d evotees of
the e lectrical Genie turn to this new science?
And they did . . literally b y the scores!
Our fi rst novices were thus born; they knew
litt le and had much to learn. T hat tilev did
learn is overwhelmingly attested by the ~ t a t l1s
of the severa l hundred thousand members of
the amateur fraternity today. They are skilled
not on ly in actual communication hut are
continuing to contribute awesomely to the
development of continually improving appara­
tus with which to accomplish such communica­
tion through space.T hat is the "then" of the
novice , as used in our title . . . . how about
the "now" ? Let's see.

The amateur rad io novice of todav is an
acknowledged heginner in a field which offers
unlimited opportunity for exciting ad venture
both in comm unicating with others of his class
and in fabricating relat ive ly simple equipment
with which to do so. We use the term "re la­
tively sim ple" guardedly; b y no stretch of the
imagination are the transmitters and receivers
of the p resent-day amateur as simple and free
of com plication as the spark coils from a
Model '1" Ford , a few used glass photographic
plates or quart fruit jars and a spool of wire
painstakingly wound on an oa tmeal box, a ll
forming the nucleus of the pioneer amateur
'wireless" sta tion. Interna tional law has long ago
ruled out the spark coil and his h ig brothel',
the 'spark' transformer. Vacu um tube trans­
mitters sounded the death knell of the crys ta l
receiver . . . the continuous waves generated
hy tubes are impossible to recei ve on a 'crys­
ta l set'. The one exception is amat eur radio
telephones; a nearby. re latively powerful ama­
te ur radiophone can still be heard using a
crys ta l d etector b ut it is a prett y sorry substi­
tute for a modern vacuum tu be receiver; now
the tiny 'transistor' is even beginning: to re­
place vacuum tubes in recent ul tra-modern
amateur equipment !

So, what d ocs the now legally recognized
novice class of radio amateur do about it? He
has entered the amateur rank of his own
volition; he has been attracted to it through ac­
q uaintance with one or more others who have
entered th is charmed land; perhaps he has
been a short-wave listener, intrigued by the
many and varied conversa tions he hears on
the ham bands. . possib ly he has even
been engaged in Citizen's Band comm uuica­
tlon or has clone a h it of playing: around with
wu lkie-tnlkies. Regardl ess of the magne t
which drew h im, h is interest has been suffl­
cientlv fi red to w arrant his initia l attendance
a t a meeting: of the local ham radio club at
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the invitation of an enth usias tic neighborhood
ham.

The fat eful evening arrives and they set
out to join a motley group assembled in a
spacious basement room at the loca l church.
Neat but comfortab le clothed are doctors,
lawyers, beggarmeu and . . . well let's leave
thieves out of it, shall we? Nevertheless, a ll
walks of life represented and all age groups
· . teen-agers on up through the more
mature and the senior citizens; even perhaps
an octogenarian or two . . very like ly a few
of the charming sex as wel l! Folding chairs
p rovid e generous sea ting area, a desk up front
for the club officers and a table at one sid e
p lent ifully loaded with a heterogenous assort­
ment of, to our newest novice, a 'wlcrd' col­
lection of electronic odds and ends; ob jects
for a raffle or auction at the close of the ses­
SIOn.

Our novice .. . sha ll we call him Joe? . . .
is casually int roduced to severa l of those
present and is almost at once m ystified by
unfamiliar words lightly bandied about . Yagi
· . . 7 meg band . .. ZL"s . . . per-se lector
· . . notch filt er ! ! Bewildered at the outse t.
his confusion cont inues to mount h ut at the
sound of the gavel Joe finds a seat next to his
sponsor, determined to stick it out. T he busi­
ness sess ion of the meeting: is conventional .

. this he has heen th rough many times

I

T he unde rside o f th is modern no ice rece ive r from
Cona r is fo r more co mplex tha n the c rystal se t .
T he complex ity pays off in far be tte r per fo rma nce ,
of course .

IJ



either in school or through membership in
other organizations. Finally a rap of the gavel
ends the formalities and the president intro­
duces the speaker of the evening. A good
talker, he has chosen "Coax Cable vs. Twin
Lead" for his subject. It's a good presentation
making some valuable points for many but to
Joe , . . well this mysterious thing ca lled
'ham radio' looks p retty remote if he is going
to have to absorb this kind of stuffl

A welcome resp ite is next provided with a
round of coffee and doughnuts on a self­
service table, in exchange for a nickel or a
cl ime d ropped in an old shield can serving as
a cash hox. Then the auct ion follows; happily
the auctioneer has a keen sense of humor and
Joe rather enjoys the horse-play although
much of the gear which changes hands is
total ly unfamiliar to him. Disposal of most of
the equipment winds up the evening and amid
a chorus of "CUL", "73" and similar monkey
chatter the gang high-tails it for the home
"QTH" and a bit of "OX'" To his pa l's query
on the way home, "Hcw'd you like it Joe ...
think you still wanna be a ham?" . . Joe re­
plies, "Well, it sounds like it might be fun all
right once a guy catches on but all those
crazy terms; right now they throw me . . .
hey, what does "QSO" mean anyway?" There
you have it . .. a ham is born! In the next
two weeks until the club meets again, Joe
mulls it over. , . maybe thumbs through with
a more than casual interest, the few electronic
magazines a t the local drug store, "It migh t
he fun at that but gee. can I ever learn to talk
their language?" he ponders. Conquering the
mystifying jargon of hamdon , seems to [orm
all almost impossibh- burrter hut it's a safe bt'!

Here's the fron t of the Conar novice receiver. Co­
nor kits are distributed by the Notional Radio In­
st it ute of Washington, D.C.

14

N ext m onth we'll start a new series
of art icles for 73 on the adventu res of a
fl ew ham as he becomes interested in
ham rad io, progresses arul learns. The
series, tchich will appear monthly, w ill
be written by Howard Pyle W70 E, one
of the best known and most prolific of
ham radio authors. Be sll re to be with us
each 11I0nth!

to say that Joe will be on band for the next
and many more club meetings!

All right, we've taken our embryo ham over
the first hurdle; rubbing elbows with kindred
souls. The next few weeks on ly contribute
more to his confusion but gradually a few
feeble glimmers of light break through the
electronic fog. He has even progressed to the
point where 01 1 meeting one of his club ac­
quaintances, he casually greets him with, "Hi,
how's DX?" and leaves with ". .. so long and
·73" .. . .. definitely Joe is on his way!

The preceding paragraphs are of course,
simply a hypothetical expos ure to the early
stages of a disease known among the fraternity
as 'hamitis'. It is the first timid pointing of the
feet down the pa thway to a glorious and
richly reward ing hobby which can, and often
does, lead to a profitable lifetime career in
electronics as well. The next step of course is
serious entry into th is mystic realm by ac­
q uiring the popular ham magazines, perhaps
one of the several handbook Iam il iarlv termed
the "ham's Bible" and a manual or two dealing
,....ith amateur radio construction prac-tice. Cata­
logs from the numerous electronic mail order
houses are sent for and, on arriva l, carefully
pored through . . . ill each reading a litt le
more fami liarity with heretofore strange words
and phrases is acquired; Joe has his feet wet
now and is eager to learn to swim!

I'd like to take you through Joe's subsequent
adventures in the marvelous realm of ham
radio. His initial efforts to master the code
... build a simple p iece of gear ... study
for his novice examination and eventuallv
pass it. Carry him right on throueh building
h is first transmitter and joining the gang in
that wonderful world of hamdom. If you'd like
to pursue Joe's adventures in the trials and
tribulations besetting the newcomer to ham
radio. watch for the series starting in next
month's 73. ' ''e'll lead Toe by the hand through
tile e lectronic maze which will event ually put
him in line for a shack full of gear and walls
plastered with world-wide QSL cards.

Next month: Joe tackles the code.
. .. W,OE
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111any language

means value also.

WERT .
VALOR .
VALEUR .
VALORE .
VALUE!!!

SI3E

You can search the world over, but you won't find a better value than
the SB·34 and th e SB-2LA. The SB·34 four band transceiver is en­
tirely solid state, including a transformer type power supply which
provides both 12 volt DC and 117 volt AC operation - built-in, One
look at the SB·34's spec if ications will prove that only $395.00 wi ll
return th e biggest possibl e va lue for every dollar expended. A perfect
match is the SB·2LA linear amplifier. Thi s compact package will boost
the gain of the SB·34 (or any other SSB exciter) to a full KW. Loaded
with qual ity features, but with a price tag reading only $249.50, the
SB·2LA is another example of t rue SBE va lue.

6% FINANCE CHARGE ' 10 % DOWN OR TRADE -IN DOWN ' NO FINANCE CHARGE IF
PAID IN 90 DAYS ' GOOD RECONDITIONED APPARATUS ' Neorly 011 mokes & models.
15 day tr ial. 90 da y War ran ty. 90 da y trad e back o n N EW ap para tus . Wri te for bullet in .

TED HENRY (W6UOU I BOB HENRY (W OARAI WALT HENRY (W6NRV)

CAll DIRECT . . . US E AIlEA. CODE

Butler I , Missouri, 64730
11240 W. Olympic, Los Angel es, Calif., 90064
93 1 N. Euclid, Anaheim, Ca lif., 92801
61 16 N. 27th Ave., Phoenix, Ariz., 85017

816 679·31 27
213 477·6701
714 772-9200

602 AM 4·3895

"W orld s Lar gest Distr ibutors o f Sho rt Wove Rece ivers"

NOVEMBER 1966 15



Tuning the

Don W iggins W 4EHU
7110 Cane Hill s Circle
Orlando, Florida

RTTY Signal

•

Use a simple adapter to simplify tllning RTTY.

I.F. CE IllTERFRE1NCY
•

If we wish to get the best possible operation
from our HTIY gear, it is important that our
rece iver be correctly tuned to the incoming
signa l and that the shift on our FSK be cor­
rect. T his art id e will d iscuss the proper tun­
ing procedure for lise ' vith audio type HTTY
converters and will describe a sim ple easily­
co ns tructed tun in g in dicator.

Flg, 1 illust rates graphically the proper re­
lations between the receiver tuning and BFO
sett ing that we need for best resu lts. In the
correctly tuned illu st ration , "an optimum if
selectivi ty curve is shown, with a b andwidth
just wide enough to pass the entire FSK 5PC(;-

~Hl

"''''' ! - , "'0

s.G~ :;~L
",.~

•

I
~ZIZ!l Hr

:I22~HJ

Z9\Kl

f

trum. Obviously, the tuning is most critical for
this bandwidth. Note that the BFO should be
set 2550 liz away from the center of the if
passband . It doesn't m ake a ny di fference
whether the BFO is above or below tile if fre­
quencv-cthis will only swap the ~ lARK and
SPACE tones. The incorrectly tuned example
shows the BFO set too d ose to the if fre­
q uency. Here , the SPACE frequency will "fall
off' the edge of the if curve causing it to be
weaker than the .\IARK signa l. T his w ill result
in e rrors, particularly w hen noise or fadin g is
p resent. If your receiver has a wider passband
than 1200 cps, the tuning will not be as criti­
~',l}..However. it is very desirable to have the
FSK signa l centered in the passband. \Ve then
huvc the maximum tolerance for drifts , mis­
tuning, etc.

So we see that we need to do two things .
First , get our BFO setfiugs correct and. sec­
ond , be able to accuratclv tune in the RTfY
signal so that it is in just the right place in the
if passband . Thc answer to both these require­
ments is a good tuuiu u indicator. An adrli­
tional advantage of a good indicator is that
we cun set the shift on our transmitter cor­
rectly.

(AI

(BI

Fig. 1. Tuning of RTTY signa ls. In A, the RTTY
FSK signal is correctly tuned in a receiver wi th the
ideo! if passband and the BFO is properly set . In
B, t he BFO is improperly set wi th the mark signal
in the i f passband and the space signor out of i t .
The distance from the BFO to the if center shou ld
be 2550 instead of 2250 Hz.

""" "'ARK "'0S~) ./ SIGNAL
SIGNAL

I

I iI 2125 H. I""~

\f

f

Typ es of ind icators
Marry differen t devices h ave been used for

HTTY tuning indicators. A list might include:
Zero-center meter across discriminator

load
Xeou bulbs on keycr output
E lectron-eye tubes on the .\ IAHK-

SPACE detector output
Variable-angle scope d isplay
Flipping-linc scope d isp lay
Detected-pulse scope d isp lay
Scope cross-pattern,

.\ Iost H'Tl'Y crs han' their favorite indicator.
Howeve r, the d isplay w hich seems the easiest
and fastest for the I ICW ( 'OIl l<'1" to learn to use
is the cross-pattern oscilloscope. This method
was originated by Men-ill Swan \\'6 AE E. one
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lI igh-Q toroids are tuned to the two aud io
tones, which are normally 2125 and 2975 Hz
These are driven by the two sections of a
l .2A X 7 which has a high plat e resistance. The
grids of the 1.2AX7 are fed from the two
tuned ci rcuits ill the RTfY converter.

It is rather difficult to give exact instruc­
tions on connecting the tuning adap te r to the
m..m y different types of converter circuits in
lISC. The best procedure is to experiment with
your particular unit until you find the points
wh ich produce the cleanest pattern on the
scope indicator. However, we can give some
genera l suggestions. Fig. 3 shows a b lock
d iagram of a typ ical audio converter consist­
ing of a limiter followed bv the audio tone
filt ers. Two amp li fiers feed the detectors whose
outp uts a rc combined to drive the keyer ci r­
cuit. Points which may be suitable for connect­
ing ti ll" adapter are indicated. Note that the
~IAHK and SPACE adapter inputs a re tied
together when connecting to the limiter out­
put but are separa ted when connected beyond
the converter filters.

horizontal input from OIlC se t of the tuned
ci rcuits in the converter and the vertical input
from the other set. H owever. most RTfY con­
verters have relatively low-Q circuits for sepa­
ra ting the -'lARK and SPACE tones. The re­
sult is that we get crossed ellipses instead of
crossed lines as shown in F ig. 5A. Accurate
tuning is thus more difficult. The solution is
to build a simple adapter whose circuit is
shown in Fig. 2. This adapter can be used
with almost any audio-type converter and can
drive a stand ard oscilloscope. It has su fficient
gain to drive the deflection p lates of a 2" or 3"
cathode ray tube d irect ly. T he adap ter is very
simple, consisting of two h ighly-selective cir­
cu its and a dual triode amplifier.
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Fig . 2. Ci rcui t of a scope tun ing odapte r for RTTY.

of the pioneers in ham RTTY. In this type of
indicator, a co rrectly tuned signal with correct
shift will p roduce a perfect cross on the scope
face. As you tune through an RTfY signal
with the receive r dial, the cross will first be
smal l and will a tta in its maximum size when
the signa l is correctly tuned and then will get
small again as we d etune. If the frequency
shift of the rece ived station is incorrect, then
one arm of tho cross will be shorter than the
ot her. You can experiment wit h your converter
to de termine if a signal wit h the wrong shift
prints best when tuned for maximum :\fA RK,

, SI'A0 L- ", I ..maXllllllln . \ ... :. or III ietweeu.

Cross-pattern tun ing adapter

Eit her a stand ard oscilloscope can be used
as a cross-pattern tuning indicator or a scope
tube added to the RTfY converter. The sim­
p lest way of driving the scope is to feed the

""" ",,.

Fig . 3 . Possible scope adapter connections for a
typical audio-type RTTY converter . Typ ica l scope

and scope amplifier adapters are shown in Figs. 2
and 4 , but Q regular osci ll oscope can be used.
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Scope indicator
As mentioned earlier, a conventiona l oscil­

loscope can be used in conjunction with the
(Toss-pattern adapter as the indicator. How­
ever, for a few doll ars. a se parate scope Ind t­
cater can be easily built. Fig. 4 is a basic cir­
cui t which uses the power supply in the RITY
converter or other ex isting supply for the
scope high voltage. The scope tube can be a
2APl or sim ilar type which are availab le
surplus for two or three dollars. A separate
filament transformer should be used since the
cathode is several hundred volts above ground .
The anode voltage is obtained by deriving a
negative voltage from one side of the high
voltage transformer in the converter power
supply, This voltage will be ap proximately
equal to the peak a-c and may give sufficient
brightness depending on the particular scope
tube and the transformer ill vour power sup­
ply. If the pattern is not bright enough, then
d isconnect the ground from the voltage divider
network and return to the B+ voltage from
the power supply as shown in the dotted lines.
This will put the negative supply in series with
the positive supply. Be careful not to ground
the various pot s and lise insulated shafts for
safety.

:\'0 cen tering controls are shown since most
scope tubes will have adequate deflection plate
a ligmnent for th is usc . However, if the pat­
te rn is too much off center, it can be corrected
hy lise of a small permanent magnet. T Ile
magnet is moved around near the scope tube
and taped to the chass is or panel at a spot
which gives proper centering.

Aligning the adapter
\Vith the adapter connected to the scope

indicator, the two toroids in the adap ter can
he t rimmed to exact frequency. Probably the
('asiest uud cheapest toroids available are the

S8mll loading coils which can be bought for
less than $1.00 each . although any toroid from
.50 to several hundred millihenries is suitab le.
The approximate values of capaci tance re­
quired for 88mB are shown. \\'ith an accu­
rate source of aud io tuned to 2125 Hz and fed
to the grid of Vh. the capacitance is trimmed
across L , to ob tain the lon gest possible line on
the scope. Similarly, 2975 Hz is fed to the grid
of Vlb and the capacitance across 1A is varied
to produce the longest line. Alternately, the
capacitances could be fixed and turns removed
from the toroids.

After the adapter is p roperly tuned , it can
he connected to the RTTY converter, as de­
scribed earlier. T he scope gain controls arc
then adjusted for the desired size cross-pattern
and the unit is readv to use. Tuning in an
RTf)" sta tion is extremely simple. Just tune
for maximum cross size and that's it ! F ig. :3
shows the patte rns ob tained for various condi­
tions.

Receiver tuning hints
We mentioned earlier that it is important

to have the BFO correctlv set. \Ve would like
to get our receiver set up so that the BFa is
ill the proper relationship to the selccttvitv
curve of the if as illustrated ill Fi~. I. Once
thi s is done, we should then tune ill BTl'Y
sigllals using the main tuning dial , leaving thc
BFO fixed . T he following: procedure is sug­
gested to get your receiver set in this manner.
Once th is is done, then tuning HTTY signals
with the tuning indicator is eas ier and faster
than CW or SSB!

1. Turn on your VFO to p rovide a steady
earner.

2. With AGe on and BFO off tune in your
VFO signal and carefully peak the signal with
the Scmeter. You now have the VFO signal
centered in Y01lr if passhand.

,

[

described by KB ERV in the June 1966 issue of 73 ,
It can be used as discussed in this article .
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Fig. 4 . Simple scope indicator for RTTY tuning
unit . A transistorized oscilloscope for thi s use was
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Fig . 5 . Examples of RTTY tuning scope patterns
for various signa l conditions. A ll patte rns except A
are obta ined using the scope tun ing adopte r. A
Cross pat te rn from converter using low-Q tuned
circu its. B. Pattern with no FSK signa l, noise and
speech on ly. C. Correct shi ft FSK, imprope rly

tuned. D. Co rrect shift FSK, correct ly tu ned . E.
FSK signa l with incorrect shift, pea ked on ma rk .
F. FSK signo l with incorrect shi ft, peaked on space.
G. nar row sh ift FSK correctly tuned . H. Weak FSK
signal with noise (signa l not lim iting) correct ly
tuned. T he text d iscusses the easiest method.

3. Now, turn on the BFO and zero-beat the
VFO signal with the BFO pitch control. The
BFO is now tuned to the center of the if p ass­
hand.

4. Detune your VFO 425 Hz higher in Ire­
quency. This will produce a 425 H z b eat note
with the BFO. You can set this accurately by
operating your FSK (switching between MARK
and SPACE) and carefully tuning the VFO so
you get the same 425 Hz tone from !\IARK
condition as from SPACE condition. This is
true since the BFO is in the center, while the
space frequency is 425 H z lower and the mark
frequency is 425 Hz higher.

5. Now, retune the BFa pitch control to
produce a 2125 H z b eat against one frequency
and 2975 Hz beat against the other frequency.
This setti ng can be m ade most accurately by
operating your FSK and adjusting the BFO
pitch control for the maximum size cross on
the tuning indicator scope. Some BFa con­
trols may not have q uite enou gh range to get
the 2975 Hz beat, but this can usually be cor­
rected by a slight adjus tment of the trimmer
on the BFO coil.

6. \Vhen the proper BFa setting is found ,
make a mark on the receiver p anel of some
kind so that you can a lways set the BFa
pitch control to this position. Always tune in
FSK signals with the m ain tuning di al and not
with the BFO control.

Setting transmitter shift
By using 0111' cross-patterns tuning adap ter,

our transmitter frequency sh ift can b e quickl y
set to the correct value. \Vith the transmitter
exciter O N and in the 1\.IARK condition (key­
board closed ) , t une in your signal with the
receiver until the scope line representing
~ IARK has its maximum length. Then simp ly
depress the break key on the teletype machine
and ad jus t the shi ft contro l to obtain the m ax­
imum length line on the scope representin g
SPACE. Th at's it! Also, zero-beating another
BTTY station is very fast and easy with the
tuning ind icator. \Vhen calling another stat ion.
you zero-beat his 1\/IARK signal by tuning
your VFO in the "spotting" m ode to prod uce
the same line on the scope. You can a lso op­
erate your hreak key for a quick check 0 11

your sh ift.

Conclusions
In order to get the best p ossible resul ts from

his receiving set-up, the RTTy'er should un­
derstand how to set his BFO and how to tune
in the F SK signal. Some form of tuning indi­
cator is almost essentia l. T he simp le-to-use
cross-patterns scope type has b een a favorite
with many and the adapter described provides
an ideal pa ttern. . . . \ V4 EH U
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James Ashe W2DXH
R, D, I
Freeville, N.Y .

wwv Receiver for $5

It only takes a few minutes to convert a cheap
transistor radio to receive WWV on 2.5 MHz.

SUPERHET ERODYNE RCVR

These receivers are commonly supplied
with a schematic diagram. In a typical model
(mos t of them are about the same; avoid re­
fl ex circuits ) the firs t transistor serves as a
common-emi tte r mixer and a collector-feed­
back tunuble local oscilla tor. T he next two
transistors are if amplifiers at the usual near­
4.5.5 kHz frequency. T here is even an AGe
circuit! A d iode detector provides the AGe
control voltage and the audio to a one-tran­
sistor gain stage. A transformer-coupled two
transis tor p ush-pull audio output stage, which
may include a thermistor for compensation of
temperature effects. feeds the small loud­
speaker. A sma ll pho ne jack may he wired to
disconnect the loudspeaker when using the
low-impedance earphone. The usual arrange­
ment is shown in block-diagram form in
Fig. I.

At the low price of $,5.00, a receiver should
he sat isfaetory if it works at a ll! O bservation
is more encouraging than that : most of these
receivers are considerab ly better than 'usable'.
And they commonly show distinct indications
of good engineering, such as electrical stabil­
ity, and a clean, relatively open layout. Main­
tenance is not difficult and replacement parts
or substitutes are easily obtained. T heir style
of construction, although well under Ml L
specs, is far from flimsy. Most of these recei­
vers are not toys: they are real, usable elec­
tronic devices.

But what are they good for? How their

,17 , ,
,

SPI(R:,,
/, ""UDIO AMP

L. +FIXED-FREQr- DIOOE f-o- f+-MIXER
DETECTOR '"• If AM P SPI(R DRIYER,

ITU NABLE , T, '" •LOCAL , •, ,
OSCILLATOR • •L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ _ _ _ • ______ ~

Fig . 1. Block diagram of a typ ical sma ll superhet
receiver without an rf stage. Most five-dollar
trans istor superhets closely follow t his scheme.

{INSIDE TRF ReYR

r-· · --· --------- - ---- . ---- -- ---- - -"1
• •: '

Something q uite remarkable has happened
recently. The combined effects of engineering
research and industrial competition have re­
sulted in really workable radio receivers ap­
pearing 01 1 the consumer market at prices of
around five dollars. These inexpensive radios
are designed to tune over the hroudcast band
of 5.50 to 1600 kHz are battery operated,
have a good powdered-iron core antenna coil,
and contain five or more working transistors.
The circuit is instal led in a thermoplastic case
of ge ne rally attrac tive design , and comes with
a real or simulated leather cover. Discount
stores, d ime stores, and most of the larger
consum er e lectronics supply houses offer a
wide va rie ty of basica lly simila r receivers in
this class.
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manufacturers must gnas h their teeth over the
usual broadcast fare! I t neither inform s nor
impels to action; white noise is more pleasing
and useful. Some other app lication must be
found for one of these attractive devices. A
few ideas have appeared in ham magazines
from time to time: a fix- tuned if for a VHF
receiver, or a conversion to a simple service
instrument. A recent QST article suggests
stripping out most of the circuit to build up
something almost entire ly different. Such dras­
tic revision is not p roposed here. It's a remark­
ab ly simple job to convert one of these recei­
vers to a usable " " VV receiver.

A little history
Almost any rad io receiving system contains

an amplifier of some kind. Only the simplest
ones do not: the crys tal receivers built in the
early days of radio, and still built for some
purposes, utilize only the incoming energy
from the antenna. These receivers are insen­
sitive and no longer serve for normal com­
munications work.

The history of rad io is la rgely the story of
years of research upon a very centra l p roblem :
how can a smaller signal be made to yield a
usable result? And the smalles t usable signal
has becom e very small indeed. Imagine a 1­
watt lamp and its general illumination of the
surrounding territory. T his represents roughly
what Hertz had achieved by 1889. Nowadays
a millionth part of this l-watt illumina tion , or
1O~6 watts, is regarded as a huge signa l which
is likely to overload the receiver. A further
reduction by another million times b rin gs the
signa l to a workab le level, abou t 10_12 watts.

.\lost amateurs would regard a signal as fa irly
weak at another hundred times smaller: 10_14

watts, or about 0.7 microvolts across 50 ohms.
\ Vhat d id the old- timers do about small

signals? At fi rst they had to get along with no
amp lifiers at all. H ertz's spark gap soon yielded
to improved detectors such as the coherer and
later the electrolytic. the crystal. and some
other varieties. There was great emphasis on
making the most effective use of the signal.
Much of the early lite ra ture is devoted to
better coupling devices, and there were even
such things as push-pull crys tal receivers.
Later arrangements used primitive thermionic
triodes as RF amplifiers at the received fre­
quency, and these developed into the T RF or
Tuned Radio Frequency receivers which have
lasted almost up to the present.

Something really Hew happened in 1918.
Edwin Armstrong, then in Paris as an officer
in the Signal Corps, built a strikingly improved
kind of radio receiver. A year and a half later,
in 1920, he received his patent on one of the
most popular circuit ideas in history: the
superheterodyne circuit.

H e used an amplifying and detecting sys­
tern that a lways operated at the same Fre­
quency. The des igner, engineer, and builder
could exert their full skill and knowledge
against the p roblem of making something un­
compromisingly intended to do the best possi­
ble job . Troublesome tuning, tracking, and
feedback d ifficulties were greatly eased b y
this simp li fication. Then he made his fix-tuned
receiver respond to frequencies other than its
own by adding a converter circuit: any given
freq uency fed into the converter could be made

j

The WWV rece iver ju st 1··:
befo re a ssembling back
inta its case. The an ten-
na lea ds a re ve ry fragi le!

•.. ?'?mnBCVZ
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to come out as the right frequency for the fix­
tuned receiver. The converter could be de­
signed to feed any frequency within a wide
range into the fix-tuned receiver. This was the
basic principle that has becom e one of the key
ideas of radio electronics.

His converter circuit is now called the
mixer, and it is often arranged to perform a
second function as a local oscillator. It's easy
to forget that the if amplifier is really a com­
plete receiver in itself: a TR F receiver often
fix-tuned to about ·J55 kHz. This basically
simple and highly workable idea ( the number
built so far must he ill the tens of millionsl)
docs have some peculiarities, or depending on
your point of view, a few shortcomings. This
simple conversion of a tunable broadcast to a
fix-tuned shortwave rec-eiver depends on one
of them.

Superheterodyne operation
About 1800, a French mathematician was

working on a difficult problem. He was trying
to develop a mathematical description of the
actual events occurring when a stretched cord
is pulled away from its resting position and
abruptly released. He solved his problem in
a way that some mathematicians of his day
refused to accept as mathematics. His name
was Fourier; many modern e1etronics hand­
books have tahles and collections of equations
bused on his results.

The question of how a superheterodyne
mixer works can be studied by Fourier an­
alysis. The engineer writes down a simple
equation to represcnt the two frequencies ap­
plied to the mixer input, and then he writes a
longer, rather hairy looking thing to repre­
sent the output. lIe writes a Fourier series.
Then he may red-pencil a circle around one
or two of the terms and simply ignore the rest.
The two important terms are ( 1) a frequency
eq ual to the numerical sum of the two input
frequencies and (2) a frequency equal to the
numerical difference between the two input
frequencies. The sum frequency is interesting
to transmitter builders, and is the basis of
Hoisington's one-tube 50~IHz. VFO described
in the June 1966 iSSl1C of 73. The difference fre­
quency interests liS and receiver builders in
general. And the terms ignored aren't really
gone. they come hack sometimes to produce
unwanted birdies. Fisk's article in the April
1966 issue of 73 discusses that problem.

The little superhet we are about to modify
probably has an if frequency of 455 kHz. This
means that its inside TRF receiver (see Fig. I
again ) is responding to tile difference between
the input frequency and an oscillator frequency
which must be either 455 kl lz higher or 455

"

kH z lower than that input frequency. The
manufacturer p ractically always chooses an
oscillator frequency above the received fre­
quency in these little receivers; it simplifies
necessary adj ustments.

Let us suppose the receiver is tuned to 1590
kHz. This is still within the broadcast band,
but very near its upper edge. Its local oscilla­
tor must be operating 455 kHz higher, at 2045
kHz. Adding 455 kHz to this known oscillator
frequen cy, we come to 2.5 XlHz as the other
value which differs by the if frequency from
the oscillator frequ ency. If we can make a
small revision in the input circuit to empha­
size the 2.5 1\IJl z, we will have a \V\VV
receiver!

The conversion
The appropriate Instruments for this COIl­

version are a grid dip oscillator and an RF
signal generator. It is not a difficult conversion
and with care you may be successful without
the instruments. In either case, try to find a
short-wave receiver capab le of picking up
\V\VV before going ahead. Sometimes It
sounds quite weird. The one-per-second ticks
are distinctive, and there is a time announce­
ment each five minutes.

Check the receiver for normal operation be­
fore starting the conversion. If it is working
properly, tUIlC to just under 1600 kl l z, remove
the battery, and dismantle the circuit bourd
from the case without disturbing the tuning
capacitor. Remove the knob from the capaci­
tor, and fill in the remaining hole in the case
with a piece of cardboard. A coat of clear
fingernail polish will improve the cardboard,
and it may be held in place with some glue
or epoxy cement.

Free the loop an tenna st ructure from the
printed circuit board. but do 1I0t disconnect
any wires. Be gentle! And then trace back­
wards from the mixer transistor to the link
coupling from the loop antenna. This circuit
must be opened since the grid d ip oscillator
may be powerful enough to destroy the mixer
transistor. The base circuit is best opened at
the end opposite ground: the connection to
the mixer base terminal. Don't worry about
possible d etuning.

Use the grid dip oscillator to find the reso­
nant frequency of the antenna coil. It should
be very near 1590 kHz, because it was set to
that value before dismantling and events
should not have disturbed it. If it is not near
this frequency, you must find out why! Per­
haps the oscillator frequency is off also, mak­
ing eventual success very hard to ach ieve.

When the antenna coil d ips at the righ t
frequency, and perhaps after checking the
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oscil lator frClJIl C1 H-'Y at 2.0-4.S .\l l lz, star t takillg
turns .off the antenna co il. D o not adjust the
capacitor! Remove a few turns of wire and
check the resona nt Irequencv. Take off
another few turns and d ip again. T ry to come
lip on the required 2.5 .\llI z hy easy degrees
so that you certa inly do not overshoo t.

After the antenna coil is modified to dip at
2.5 .\IHz, take a few turns off the link coupling
to the mixer. The antenna coil and the link
should be reduced by the same percentage: it
should have worked out to a little over 30i
reduction. Then remake the open mixer base
tenn ina l connection , and remount the receiver
in its case. The modifica tion is comp lete; only
adjustment remains.

Warm up the signal generator, set it to
internal modula tion. and bring an unshielded
lead from its output Ileal' the receiver. If its
ou tput is too strong. tllt~ following docs not
work very well, distance or a weaker signal
is indicated. Tune the genera tor around the
vicinity of 2 .,): .\IHz to find what frequency
the receiver is responding to. Having found
it, retune the genera tor sligh tly nearer the
desired 2.5 Mllz but not quite out of the
receiver passband. There are two tiny trim­
mers in the tuning capacitor; a small adjust­
ment to one of these will center the receiver
on the generator frequency. Readjust the
generator st ill closer to 2.5 ~IHz and trim the
receiver to frequency again. The little trim.
mel's are capable of a surprisingly wide range
of adjustment; it shou ld not be necessarv to
adjust the main capacitor. Continue untif the
receiver is zeroed on the signal generator's
J .5 ~lHz.

The other trimmer is now known to be the
antenna coil trimmer. Adjust it for maximum
response to the generator signal. This nearly
completes the job ; only an on-the-air test is
required. Early morning or evening is the best
tim e for this, when signa l propagation condi­
tions are good but not so terrific the receiver's
broad select ivity is overwhelmed by powerful
transmitters ad iacent to \V\VV. An external
an tenna should not be needed in central
USA. If required, it can be coupled to the
receiver hy two or three turns of wire, large
enough to slip the receiver inside.

Shortwave transmitters should he quite
audib le. Tune the oscillator trimmer up and
clown from its start ing setting (check its posi­
tion before making adjustments}. Wben you
bave located WWV, peak it up witb the an­
tenna trimmer, and then zero in for strongest
reception by adfustlng the if slugs. No harm
ill this! Fixing the antenna and oscillator cir­
cuits to a single frequ ency has eliminated the
strict cond itions that mnst he met for correct
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This receive r is fix-tuned to WWV ot 2 .5 MH z.
Two sma ll pieces of cardboa rd fi ll in the holes left
by re mova l of the tu ning dia l.

tracking; yOll can now tune the if to any
frequency you like. Vernier tuning in this way
is very easy. \Vhen the receiver is zeroed in,
the job is done. Replace the receiver's back­
nud it'll last for years.

Loose ends
As they are used in if circuits, transistors

tend to cause regeneration. A close look at the
schematic may show a tiny capacitor from
the end of the tuned if winding opposite the
collector connection right back to the base of
the transistor. This capacitor feeds a small
signal into the base circuit opposing the signal
which leak, back through the transistor. If
this ca pacitor is removed, the receiver may not
quite go into oscillation. A very perceptible
improvement in sensitivity results. Don't wreck
the capacitor, you may want to put it back.

In some regions an external antenna may
he required at any tim e to hear \"\VV. Sorry.
I do not know how sensitive this receiver
really is. If you are far from the transmitter,
located in Greenbelt, Xlaryland and moving to
Colorado, a more elabora te conversion to a
large external loop may be in order.

I purchased a pair of these receivers. I
haven't converted tbe otber one yet; maybe
it will make a good first and second if for an
inexpensive tuner following a VHF converter.
This should require one or two additional
transistors, so that perhaps the tuner could be
completed for $10 to $20. Look for this in a
future article.

. . . W2DXII
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Darrell Tha rpe
3110 N. 83 Stree t
Scottsdale, Arizona

Streamlined Modulators
for Transistor Transmitters

NPN silicon rf p ower device.
T he components shown in Fig. I, and, in

particular the 2~ 176 power transistor, are in­
tended for use with a low-power (l or 2-\vatt)
final; however, a power t ransistor with a
higher current handling capability could be
used in place of the 2N176 to modulate higher
power transmitters. In which case, select a
transistor with a hi gh current ga in so that it
can be easily driven h y the audio driver
transistor.

The circuit works somewhat like a con­
trolled carrier circuit . With 11 0 aud io drive ,
the 2:\'176 modulating transistor is b iased to
fu rn ish about ~ of the supply voltage to the
modulated stage. T hen, audio peaks d rive Q2
to full cond uction furnishing th e entire supply
voltage to the fin al. Likewise, the aud io val­
leys cutoff Q2 reducin g the voltap;e to tile fili al
to zero. Hence , the carrier power output is be­
ing controlled b y the modulat ing signal and is
varied at an aud io rate.

There is one minor disadvantage of this
modulation technique. As indicated 011 F ig. I.
twice the normal supply voltage is needed.
T he reason for this comes to light, when the
standard transformer coupled collector mod­
ulation circuit is examined. Here , the audio
peak- to-peak voltage supplied by the modula­
tion transformer effect ively changes the in­
stanta neous collector voltage from zero to
twice the supply voltage at 100% modulation.
However, in F ig. I , the modulator is 110t sup­
plying any additional audio voltage, it is Oldy
controlling the supply voltage. Therefore, to
get the necessary voltage swing, the supply
voltage must be double that normnllv used for
transformer coupled collector rnod lll ~tion. Like
transformer coupled collector modulation, th e
dc-sen es modulating: technique is also plagued
with d rive r feed through. That is. due to ca­
pacitance effects, the d rive signal feeds
through on downward modulation; hen ce. pre­
venting full down modulation. Thus, it is dif­
ficult to obtain 100% modulation un less the
driver is also modulated .

The audio driver QI is a conventional COIll­

mon emitter amp lifier tha t provides about 20
d B of ga in. Approximately 0 .14 volt ap plied to

e.n

"
-

SUPPLY VOLTAGE

12x NORMAL)

P resented here are two unusual methods of
modulating transistor t ransmitters that rival
the commonly used transformer coupled col­
lector modulation technique in performance.
while neither circuit is really new (they both
have basic vacuum tube histories), the im­
plementation to transistor circuitry is unique.
Both of the techniques discussed streamline
the modulator by elimina ting the hulky mod­
ulation tran sformer and its attendant m atch­
ing problems. H ence , the primary advantages
of reduced size, weight, and power cOllsurn p­
tlori gain by utilizin g t ransistors are further
enhanced by streamlining the modula tion am­
plifier.

DC-series mod u lation
T ile compact, high quali ty modula tion tech­

nique shown in Fig. J , is termed de-scries
modulation because the modulating transistor
is in series with the final de supply volt age.
In this ci rcuit, the modulatin g transistor is
shown in the emitter leg; however, it is effec­
t ively varying the collector supply voltage.
The emitter is used b ecause proper voltage
pola rities are available for co up ling the low
cost pnp gennanium audio transistor to the

Fig. 1. DC ser ies modulation o f a tronststor am­
plifier.

~ ....._-------_._----_ . . __. - - -- -._-.
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the bnse of Ql gives full modulation. This
drive call be obta ined from one or two stages
of common emitter amplification depending
upon the microphone used. Ql can b e almost
any type of good quality pnp transistor.

Performance wise, the de-series technique is
superior to the conventiona l method since it
yields a greater modulated power output,
lower distortion, and overall transmitter cur­
rent is lower. Moreover, in a co mparison test a
larger detected a udio voltage was achieved
(with a d iode demodulator) from the de-series
modulated transmitter than from the same
final when it was transformer coupled collec­
tor modulated. This is an important criteria
considering that what really counts, in an A\I
system. is th e detected audio.

HC-coupled base modulatiou
A second circuit, HC-coupled base modula­

tion, shown in Fig. 2, a lso has performance
capabilities that are compe titive with the usual
collector modulation technique.

In this circuit, the modulat ion is injected to
the base of th e RF transistor using two resis­
tors, HI and H2. The effect of RI is to line ­
arize the waveform which is excellent for val­
lues of HI between 10 ami 20 ohms. Neg­
ligihle improvement ill linearity is achieved for
la rger values of HI. Also, HI should not be
bypassed for a ud io because b ypassing intro­
d uces negative cu rren t feedback in the fina l
HF stage at audio frequencies. Hesistor H2 em
range between 100 and 2,000 ohms. Ulti­
mately, the uppe r va lue of both HI and R2 is
determined by the availab le rf drive power
because greater drive power is needed fo r
larger va lues of resistance.

The effective load resistance, presented to
Q h is essentially eq ua l to H2. Therefore, to re­
duce modulation power requirements it is de­
sirab le to make H2 large . Thus, with these
confl icting requirements some type of a com­
promise is necessary. Hence, the values given
in Fig. 2 represent a good comp romise be­
tween linearity, rf drive p ower and modulation
power requirements.

Fig . 2 . RC coupled bo se modulc tion .

This re-coupled base c irc uit yields excellent
modulation characteristics because it has built­
in feedback, and, it also prevents feedthrough
which in turn permits 100% modulation to be
easily achieved . A di sadvantage is the higher
power dissipation ill the rf stage due to the
extra drive discussed previously. Therefore.
y O H may want to add a litt le additional heat
sinking to take care of the additional power
d issipntlon.

T he audio stage Ql uses a small-signal, gen­
era l purpose a udio transistor ill a common
em itter stage. F rom the circuit co mponent s
shown, an undistorted output of about 2 volts
can be supp lied to the; base of the final with
..:1.0 mV of aud io drive sign al. This is sufficient
to provide 100% modulation for a transmitter
in the 1 to 2 wa tt range. For h igher power
fina ls, an audio stage capable of supplying a
greater voltage swing should be used. Since
the audio signal is b eing applied to the base of
the rf stage, it functions as a common emitter
amplifie r for both the HI" and audio.

'VhY not try de-series modulation or rc­
coupled base I~odulation next time-they both
perform well and do away with the bulky. ex­
pensive transformer that is d ifficult to match.

. . . Thorpe
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Unlike CT Transformers
Usually unlike po\\"l'r transformers cannot

be connected in series to obtain higher de out­
put voltages because no cente r tap is then
available. This circu it illustrates a method of
accomp lishing this. The transformer on the
positive side must have sullic-icnt insulation to
withstand the combined \"()ltages. The pri­
maries of co urse must he (·ofl"edly polarized­
if little or l U I output is obtained reverse the
connect ions to e ither primary.

. . . Robert Kuhn \ \'0 H KF IIO \ ':'C

NOVEMB ER 1966 25



• "..

Larry W ill K3ADS
Overbrook Go lf Clu b
Bryn Mowr, Po .

Amateur Television­
Let's Get Started: Part II
This article continues 011 with an introduction to setting up
your ham TV station. It cocers transmitters, modulators

and antennas.

•

Xow that the camera a nd receiving gear arc
working, it is necessary to assemble some sor t
of transmitter. \ \ 'hile it is possible to lise tele­
vision 011 any ama teur baud above 42:0 ~ I H z.

as it practical ma tte r 1II0st transmissions a re ill
the 420 han d . The -120 ha nd provides the
g H'ales( coverage per wa ll uud eunhles those

.'!'I"Io MOOlJ~AT ION (f>EAK SYNC)

Ctlll R<l ll LEVEl {BL ANM It¥i LEv.1

-&e'X.ueo ' .l.fOl IP[AK w"TEI
- 100% o,Q)lAATr;lfl

Fig . 1. Video modu lation. Note that the sync
modulate s posi t ive 15 % while the video modulates
nega tive to 88 %.

I.

a lready 011 the hand with C\ V and phone
eq uipmen t to utili ze this eq u ip ment.

The band is divided per a gentleman's
;1greemeut :

420-4:32 \ l llz widclxurd audio stable
4:32-4:36 ~ lII z CW and audio
4:36·450 Ml lz television

Thus th e TV minded amateur lias I ·! Ml lz
to lise IIp .

The television modula tor
] 11 order tu put the wideband TV signal on

the carrier, a video modulator is necessary.
The commercial standard is to use a band­
width of 4.2 ~IHz for the pi cture information.
This eq uals a hori zontal resolution of about

13 MAGAZINE
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Fig . 2. Block diagra m of the television transmitter
used a t K3ADS.

3:36 lines. This is all excellent p icture cap able
of very fin e detail. The average TV receiver.
considering ghosting and other p roblems, nor­
ma lly will give a 250 line picture with a 200
line picture heing entirely satisfactory.

Therefore to obtain a 200 line picture, the
video ampl ifiers and modulator must have a
bandwid th of at least 9.5 ~II[Z. As a p ractical
matter, a 2.5 MHz band wid th is reall y easy to
obtain . This wide bandwidth , howeve r, result s
in amplifie rs w ith low ga in so several stages of
'video amp liBcation are necessary. One of the
most popular surplus modulators is the CRY
series, originally used in a 2.~50 ~lHz TV trans­
mitter. This can be used to grid modula te
tubes such as 5894 or 6939.

Most modula tors fo r TV lise grid or a com­
btnntfon of grid and cathode modulation. In
A~ I work, this would he a poor modulatin g
scheme, hut in TV the modulation is essen­
tially negative as per Fig. I and therefore even
though grid modulation is used, the tubes may
be run a t full C \V inputs. Notice that sync
modulates positive about 15$ and that video
modulates negative about 88%. More on this
depth of modulation later. \ Vhen using cathode

1
4492~ 4 '5()~

4 4 9 .1S

"~VISUAL CARRlrR

, AUR.f.l. e.utRI[R~-....:,,,,,,
I I 1- -1""';-;

445Zi 446.Z~ 441 . 2~ 4462~

FR[Q I MHz ) •
..",

modulation, the cathode m ust be grounded
well for rf hut not for video. Use good button
bypasses of 10-40 pF.

The rf exciter
Fig. 2 shows a block diagram of the K3ADS

television exci te r. Two things are evident.
First, the transmitter is a comb ination of units
that have appeared i ll print. T he low level ex­
etters a re the 220 un its appearing in the older
editions of the ARRL Haudbook.! The visua l
exciter was moved to 14-1 ~ t H z. In the visua l
transmitter, the last 6360 drives a surplus"
Link 450 ~ llIz F~ r final.

The other featu re of this transmitter is the
inclusion of an F.\ t sound transmitter 4.5 MHz
above th e picture carrier. By sending aud io
along with video, th e receiving station cop ies
the enti re signal directl y on the T V set. Be­
cause of the narrow bandwid th of the audio
channel, a p ower of only about 10 or 20 per
cent of the visual power is needed, and the
second 220 exciter drives an old surplus ARC
27 final to about ] 0 watts outp ut.s

The video modulator used at K3ADS is a
convertered commercial vun it and d ue to the
inavailability of many of the pa rts, I will not

• ••••
•

•
FREq ( MHzl

6 CtiA E Ol K

o.-..' .
7 ..

"", "1"1 L WI

LOWER ." UPPER '"SlOE9.<1"10 I SUBA"IO
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Fig. 3. Idea l TV transmission characteristics. Fig . 4 . Panoramic spect rum of complete TV signa l.
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Fig. 5 . Method of moni toring TV modulation.

Bandwidth and vestigal sideband
transmission

The A~ I modulation of the final with a video
sigllal of 2.:5 ~n Iz bandwidth would result in
an rf signal 5 Mllz wide. In order to conserve
spect rum, vestiga l sideband transmission is

f;.l«)Wfl'l R(fERENC~ P[AIC WHITE] ,"""'. "4~rlC

'" 0 ."'"u.s ...
Feo

", :::0. . d /
• 40 V
~ eo
• ",

0
·SETUp· ... "'l ;.L " 0

JOf.AI( 9l.ACK-ec
tll~fiG U: - I'tty( S l No:

- 40 " , ."

used which attenuates the lower sideband nc­
cording to Fig. 4. The fi lter necessary to do
this is complicated and fortunately the a~a­

teur can accomplish the same end b y tumng
the transmitter on the h igh frequen cy side of
ca rrier resonance. This will accentuate the
upper and attenuate the lower sideband and
actually will improve the received picture si.nce
the TV receiver uses mainly the upper side­
hand. In addition, the input and output links
should h e overcoupled to lower circuit Q and
improve bandwidth . All these pr?cedures. r~ ­

duce efficiencv of the final amplifier. This is
the price for high quality p ict ures. Use a bi g
blower!

The complete television signa l with aud io
would look someth ing like Fig. 4 on a pano­
ramic receiver. Notice that the signal takes
about 5.5 ~IHz with a small 'hole' below the
sound carrier.

xfadulation monitoring
Fig. 5 shows a video 'ch opper: the gadget

used to measure m odulation. It is simply a DC
relav connected through a pushbutton to an nc
source. The contacts alternately close and open
across the video from a sampling d iode p roduc­
ing a jagged line 0 11 a scope a t 112 IRE ·
uni ts as in Fig. 6. This line corresponds to
100% negative modulation . The positive rnoclu­
latlon is of no problem as the transmitter only
goes to plus 15%. The problem usually is over­
modulation negativel y as ill Fig. 8 . Note the
clipped whites. On tile screen, these clipped
whites appt'ar as Ind istinct b right areas, exactly
as is the cuse w hen the- beam con trol is too low
on the camera.

The procedure ill adjus tment of the modu­
luted amplifie r is to adj ust th e video level , de
bi as. va lue of th e grid resistor, and drive to the
fin al to ob ta in a trace similar to F igs. 6 and 7.
A comp rom ise must be reach ed between power
and video. Too much power to th e fin al (too
little bi as) results ill overmodula tion and dis­
torted svnc. Too little power input results in

•
oActually, IEEE units. now, of course.

liT VA<:

... ---- - - ------,
: A~r ,

' I'V'~ 1, rt-r ,, ,
: ~ I, ,
: 111I23 -::l'::"""J:-t, ---,~t-t-if, -----0--,
1111I82 i" : H rhI ETC . Ik
I IOpF I
I l IlUTTON) t 6 80 W
L.. ...J AIlC-~ 24VOC / "'"

" FORwARD" READING HALF RELAY OR ___
OF .. REFI. ECTOl,l[ fER EQUIV. · 0---0

• .lJ)JVST "R" FOR CLEAREST REFERE'tCE UN(

describe that particular circuit. Instead, I refer
you to previous articles.'

The modulated amplifier
Most of us look at tubes like the 589~,

4X250B, etc., and marvel at the low drive re­
quirements. \ Ve fail to look closely at the fine
print in the tube manual that says 'at frequen­
cies above 175 11Hz: Looking there, one finds
that the 5894 takes 13 watts of drive, and the
4X250B, 18 watts, at 500 MHz. In order to
meet th ese requirements, the fin al amplifier
should be driven by a tube of the same type.
For example, do not try to drive a 4X250B
with a 2C39A. The latter just doesn't have
enough steam . As a rule of thumb, the driver
stage should have a power output of twice the
power drive requirements of the final to ac­
count for circuit losses. Be sure the tube oper­
ates properly as a C\V amplifier before at­
tempting to apply video. An rf wattmete r is
useful here.

Fig. 6 . Modulation monitoring. The white line at
plus 112 IRE <IEEE) uni ts is the chopper reference .
On this p icture , the percent of modulation is diffi­
cult to see. In use , t he pattern is no rma lly clearer
tha n shown he re .

Fig . 7 . Drawing of the TV sig na l a nd the chopper
refe rence . IRE units are on the le ft while percent
modula tion and percent of power are shown on the
right. In TV transmitte rs, power is referred to peak
sync, not ca rrier level.
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between the un its. The Bile between the driver
and the PA is especially vulnerab le.

Fig . 9 . Rf sn iffe r for coo ling dow n 0 tra nsmi tte r
a ssembly . Shie ld the sniffe r a nd be su re to insulate
the bu lb from hig h vo ltage .

•
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I. E xcite-r-T'runsrnit te-r for 220 ~IC'. ; HJ58 AHHL lIanll­
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2 . Availahle fmm "Selectrontcs ' Philndr-lphin, Penn­
sylvan lu.

.'3. \\'.') AJF . Putting the ARC-27 on 4 32 . December
196.'3. 73.

.I. W SVCO, v tdco Modulator, Dct ober 196.'3. 7 3 .

Fig . 8 . Clipped whites. Note the brigh t line a t plus
70 IRE uni ts . All whi tes are the sa me brightness
he re, a cond ition that norma lly doesn ' t e xist in a
p ictu re.

Conclusion
I hope these articles will encourage those

who have started a TV system to dig it out
and get it wo rking. Perhaps a few newcomers
might get started. To paraphrase a familiar
statement, "Corne Oi l down . . . to three quar­
ter meters, there's lots of fun a wu it in"... I wish
to thank Larry, K3MKK, and Barry Cru ise
and Ross Kauffman, \V3ZK U, for photographic
help of these articles. . . . K3ADS

Antenna systems.
All that need be said is that a ll the rules for

UHF antennas apply douhly for TV. Build 'em
big and high. For a good TV picture, an 59
signal is needed. 1\lost important is the match .
A high S\VR-results ill reflections that produce
ghosts on the picture which ca nnot he elimi­
na ted at the receiving eud. A UH F S\VR
hridge is a must.

Problems
In the tuneup procedure, the scope sho uld

he moved alternately from the modulator
plate to the monitoring diode. (Fig. 5) The
video waveform should be identical at these
two points. If the video at the modulator plate
is no t like Fig. 7 (less chopper reference), the
modulator should be checked for the same
problems described under camera adjustment
last month. Jf all is in order on the modulat or,
h ut the monitoring diode shows distortion such
as clipped w hites or loss of sync.) the power
amplifier operating controls must be readjusted
to obtain a good sco pe presentation.

One of the problems OCCUlTing in the ampli­
fier is the loss of sync. This can be ca used bv
low drive or too lo~\' a fixed b ias on the ampli­
fie r. If bias is near zero, the video will invert
and sync wiII go <negative.' This cond ition is
characterized by a violently jittering picture
with white sync bars as opposed to the cus­
tomary black when viewed on the pic ture mon­
itor.

The most important trouble is clipped
whites as in Fig. 8. \Ve all have a tendency to
overmodulate. I emphasize the need to limit
negative video to - 88 per cent. The teletail
due is the waveform of Fi~. S as seen at the
monitoring diode.

rf in the shack
Some cameras arc sensitive to 440 ~llIz en ­

('J'g~.. Rf Feedback into the video amplifiers is
possihl e a t allY stage but usuall y finds itself ill
the low level video amplifiers ill the camera.
It is clmructerfzed h y a change in the picture
as seen on the d irect (not the off-the-air) moni­
tor when the video level is brought up on the
modulator. The picture can he completely
wiped out if the feedback is great enough. The
solution is to locate the ca mera uwav from the
transmitter or to remove video ampli fiers one
by one starting at the preamp to isolate the
defective stage. Small (10 pF or less) capaci­
tors on the grid and plate of the culp rit stage
should remove the interference. An rf sniffer
should he constructed to find hot leads. Fig. H
shows the one used a t K3ADS. It is amazing
how ma ny leads that are not supposed to have
rf', actually do. Adjust tile pot till the bulb
just lights when away from rf . When tile bull>
is placed near a source of rf it will become
hrighter usually tu rning purple instead of
orange. Install fil ter networks of sma ll 432 rf
chokes and 100 pF capac itors on power leads
showing rf. On coax cables between units, the
match should he adj usted for minimum S\VR

low modulation and a pale <washed out' PJC­
tu re.
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Some Thoughts on

High-Voltage Power

Bob Nelson K6ZGQ
110 Moring Valley Drive
Son Antonio, Texas

Designing

Supplies

K6ZGQ takes a different approach to a power supply for (Ill SSE transceiver.

A few months ago a new transmitter of
commercial m anufacture was acq uired at
K6ZGQ. This was a high quality unit, but
came without a power supply, as do many
medium-power transmitters today. As a con­
sequence. the first order of business was to
build up a SQU fe(" of the various voltages re­
quired for the rig.

The Rrst thought w as to build a power
supply like most of those being used today ;
that is, p ack all the power capab ility possible
into a very small size. using every trick to re­
duce the size, weight and cos t. After all, tha t
seemed to he the newest trend in transmitter
power supply design today, so why not follow
the herd? But the writer being a conservative
chap, it was decided to pursue a differen t
line of design philosophy.

A few years ago most transmitter power
supplies were h eavy, bulky things. This meant
that if you were a kilowatt class operator, you
hired a separate truck for the pow er supplies
when moving d ay ca me a round . Rut those
supplies did have one big advantage ; they
were much more reliable than the feather­
weight types seen doing the same jobs today.
As a result, m ost users of this type supply
didn't h ave to worry about an essential com­
ponent going west just at the minute a rare
OX station was finally snagged through a big
pileup on 20. Further, the problem of replac­
ing transformers. chokes and filter capacitors
had to be coped with a lot less often. And a
conservatively designed supply is a lot more
forgiving of design errors than is the smaller
variety.

3.

So it ca me about that the author's 200-watt
transmitter acqui red a 100-pound monster for
a power supply. To b e fair , the expense, using
surp lus components from the pages of this
magazine , was about twice what could have
been accom p lished using lightwei ght tech­
niques. But this supply will still be operat ing
IOllg after a smaller supply would have b een
repaired , or even rebuilt, several times. And
after all , why put a 20 dollar power supply
0 11 a transmitter that c-os t severa l hundred
dollars?

This is reall y a n idea article, not a cons true­
tion piece. Let's face it, your com ponents
won't he exactly like the writer's, nor will vour
voltage and current requirements likely be
the same. H owever, the schematic of the
author's supply is shown in Fig, 1 to illus­
trate two points. First. note that every com­
ponent is operating with a large safe ty factor.
Second, the choke in the high-voltage section
is operating in it resonant circuit in conjunc­
tion with C J • These two features are what
make this supply different from most , and
w ill he discussed below.

The resonant choke
Good voltage regulation is a prime requi­

site in a power supply to be used with linear
amplifiers. For developing this good regula­
tion , it is difficult to equal the choke-input
filter circui t. Furthe rmore. the choke-input
filter has other advantages. It tends to limit
the peak curren t in the rectifier diodes, an im­
portant consideration when using high-voltage
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r ip ple component frequency. The idea is to
use a choke with a low-inductuuc-e, high-cur­
rent rating. T his will guarantee a low d e re­
sistance. Then the capacitor is p roperly chose n
to resonate the choke. The lower limi t on the
choke inductance is reached when the capaci­
tor value required begins to approach the
value of the outp ut capacitor (Cz in Fig. 1).
Usually a choke of about 2 henries is used.
although other vallies are fine , depending on
what V Ol! have on hand. The required bleed
<:lII"1'e1;t with the resonant fi lter then is :

( 2) I _ EMx HI
h - ~ 8.52L2 .

Ed c = de outp ut vo ltage
HI = Choke resistance at 1::> 0 Hz
L = Ind uctance of choke, henries
J.. = Bleed current, rnA

Xow, looking at this eq uation, it would
seem a simple enough matter to measure the
res is ta nce of the choke and then, knowing the
choke's ind uctance and the DC output volt ­
age, to calcu late the required bleed current.
But here's the hooker ( remember we p romised
you new prob lems ) ; the value of RI can be
measured . hut it isn't simply a matter of put­
ting an ohmmeter across the choke. Th is is
because the resistance of the choke at 120 Hz
won't he the snme as the de resistance, the
resistance that would be measured by the
ohmmeter. Furthermore , the value of the
choke 's ind ucta nce tends to change, depend­
ing 0 11 th e current through the choke. This
va riance makes it difficult, if not impossible,
to calculate the best value of capacitance to
he used in parallel with the choke.

Fig. 1. Schematic of K6ZGQ's heavy duty tra ns­
ceiver power supply.

sl llcon rectifiers. And it a llows the transformer
to ope- rate c-ooler than it would i ll a capacitor­
input type circuit.

But there is one big p roblem when using a
choke-inp ut circuit in a medium- or high-volt ­
age supply. That probl em is that the bleed
current necessary is usually quite high, unless
you have lots of money to spend on high-in­
ductance, high-current chokes. This means
that bleeder resistors with a high wattage rat­
ing are necessary, and these cos t money. Fur­
th ermore, and more important from a relinhil­
ity standpoint, the large q uantit ies of hea t
being generated by the bleeders tend to raise
the operating temperature of the supp ly, and
this in turn will reduce the life of the com­
ponents.

For example, let's take a look at an 850
volt supply. The formu la given in the hand­
books for bleed current is (assum ing a Iull­
wave rect ifier and a 60 liz line frequency):

( 1) [b = E,,,
L

II I = bleed current, rnA
Edc = de output voltage
L = Choke Inductance. henries

\\ 'itll a 10 henry choke the necessary bleed
current would be 850/ 10 = 85 milliamps.
T his means there is 0.085 x 850 = 7 ::> .3 watts
of hea t be ing dissipated by the bleed er. T hat
is a lot of hea t! This constant current flow
also tends to heat the transformers, rect ifiers,
and choke.

Some d esigns ge t around this problem h y
using a swinging choke; that is, a choke which
has a lot of inductance a t low (b leed) cur­
rents, and a much smaller inductance when
the heavy load current flows. Unfortuna te ly,
this approach is usually not a good one for the
amate ur because swinging chokes are expen­
sive, and not readily available on the surplus
market. And, then again, most swinging
chokes available commercia lly (at less than
ou trageous prices) still don't have suffic ient
ind uctance to cut the necessary bleed current
down as far as is d esirable . Still another prob­
lem with swinging chokes is their DC resist­
a lice, which is usually la rge enough to con­
tribute de trimentally to the overal l voltage
regulation.

Fortunately, there is a technique {nut orig­
Inal with the author) that gets around a ll
these problems at the sa me time, a lthough it
adds some new ones of its O W II , of course.
T his technique is the add it ion of a capacitor
across the filter choke to form a parallel res­
onant circuit. With a full -wave rectifier circuit
and 60 H z line frequency, we resonate the
choke at 120 H z, the first and most important
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4 . The lowest a llowab le hlecd current is
that correspond ing to point X 0 11 the curve
in Fig, 2, that is, the point where the curve
Hatteus out. Add about 30% safety factor to
this value to get the proper bleed CUTTent , I ll'
If the va lue obtained is very much different
from that used in Step 1, use this new value
and go back to Step J, repeating the proce­
du re. You will probably find it unnecessary to
challge C 1, if you do repeat the steps. AmI
you should n't have to repeat the procedure
1II0re than once.

All this may sound quite invoked and COIU­

pik ated, but it takes much less time to do
than to tell about it. Be sure to observe sensi ­
hie sa fe tv measures when performing your
llWaSIlff'n;ents. \\'hen substit u ting different
capacitors for C 1 the working voltage rating
can he any value greater than the output volt­
age, hu t don't use olcctrolytics. After the fina l
selection is made he sure to use a high quality
oil capacitor for this component, since the
strain Oil it is grea t. The working voltage rat­
ing should be at least twice the de output
voltage.

The above process has assumed that you
ha n ' already chosen the choke you will WiC

beforehand. If a choke between two or more
chokes is available, these facts sho uld be kept
ill mind. First , it is desirable that the choke
buve as low a de resistance as possible, ill
order to help provide good static voltage reg­
ulat iou . Second, it is desirable that the b leed
current be as low as possible, and from Equa­
tiun ( 2 ) it is obvious that the higher L is and
the lower R1 is, the lower the necessary bleed
current is. Thus, the ratio L~/H I should he as
high as possible . If necessary two chokes can
he com pared b y measuring their characteris­
til's a t 12:0 li z on an inductance bridge. If a
lu-idge is not available, the only recourse is to
lise the choke with the higher ratio of rated
ind uctance to rated de resistance. This will
usually provide the proper choice between
two chokes, and it has the ad van tage of pro-

"sc"

POlHT "X '

"'----'\_.~._-
•

l".HD CUFlFl£ NT. MILL-AMPS"eo
asc '-----~-~-~--~--------

'00
g
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O nce again, though, there is an a nswer to
the problem. This time it involves wha t en­
g ineers call an itera tive p rocess ( abou t the
same thillg amate urs call cut-and-t ry}. Having
se 'ected the choke \ 'UU will use V~t1 want to. , .
know the proper bleed curre n t and the proper
size of capaci tor to be used in parallel with the
choke. Simply fo llow this foul' step method
and yon will come out with the right values:

1. T ake a guess at what 110 should be, say
20 milliamps for each .~oo volts of de output
vo ltage. Theil calculutc the size of the bleeder
resistor, H/). F rom Ohm's Law : Rb = Edc/I b•

For E,l.' lise 0 .9 times the total transformer
nns secondary voltage if using a bridge rect i­
fier or half this amount if using a conven­
ti -mnl full -wave circuit .

2 . Xow haywire the circuit together, using
HI, as ca lcu lated ubocc. \Vith reduc..-ed voltage
on the p rimary of the plate transformer, say
40 volts , substitute dill'crent values of Cl>
finall y select ing that value that gives the least
DC output voltage. With a 2 henry choke this
will be a bou t 0.5 microfarad. The right va lue
of C 1 will p robably he far from crit ica l. Be
sure to keep the primary voltage co ns tan t.

3. Xow disconnect the bleeder resistor and
measure the ou tp ut voltage {continue using
reduced primary voltage }. Then gradually
load the supp ly, measuring the output voltage
uud curren t at seve ra l points as the loading is
increased. T hese points can then he used to
plot a c-urve like tha t in F ig. 2 . A good way
to provide this variable load is by varying the
hias on a spare transmitting tube hooked up
as in F ig. 3. The plate dissipation rating of
the tube lIlay be exceeded as each reading is
made, but if the supply is turned off between
read ings while the h ias is reset, the tube will
not be damaged.

Fig . 2 . Typ ical sha pe of cu rve that will result from
technique g iven in ste p three in the text. Point X
g ives minimum all owable b leede r cu rren t.

Fi g" 3. This circu it shows a si mp le a pproa ch to
providing a va riable resistor for testing a power
supp ly. Tetrode s con olso be used by connecting
the scree n to the p la te t hrough a 10,000 ohm 10
wa tt resisto r.
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Here's the fastest way to move up from single
band or triband operation ... the all-new National 200. It 's a
fabulous five-bander, an ideal rig for mobile, portable, or home operation . . . and it's only
$359! For the first t ime at this amazingly low price, you get top-notch SSB, CW, and AM
performance on the 80 through 10 meter bands . . . plus National's trad itional quality and
full One-Year Guarantee.

Only National gives you these important featuresr a Complete coverage of the
80 through 10 meter bands, _ 200 Watt PEP input on SSB, plus CW and AM, - Separate
product and AM detection plus fast-attack slow-release AGC. _ Crystal-controlled front
end and single VFO for high stab ility, and identical calibration and tuning rate on all
bands. _ Crystal lat tice fil ter for high sideband suppression on transmit, and rejection of
adjacent QRM on receive . , . plus solid-state balanced modulator for "set-and-forget"
carrier suppression. _ Operation from new low-cost AC-200 supply or from NCX-A or
mobile power supplies. - ALe. - 45/1 planetary/ split gear tuning ~359
drive. _ Automatic carrier insertion in AM and CW modes. _ Panel y
meter automatically switched to S-units on receive. _ Universal ONL wllh Nation." , full •

mobile mount included. One-Year Guaranlee

~N~tionalRadio Comnanv, Inc.
~ 3'7Washmgton Street, Melrose, l\lass'!lchuse~ 02176

•
e ro a iona

The most versatile
5-bander on the market
...priced even lower
than a kit rig!
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vkliug a choice between chokes you don't
have yet-the ones in the magazine advertise­
ments.

The reduction in bleed current that can be
achieved by this method of parallel resonant
filters is truly amazing. In the writer's supply
the bleed current in the high-voltage section
is only 28 milliamps, and this with only a 3
henry choke. And with a choke this small, it
is a simple enough matter to find one with a
very low DC resistance.

So now we have licked the only big prob­
lem in a choke-input design. Let's look now at
this business of conservative design.

Reliability
To provide reliability in an electronic de­

sign, each and every component must be
operating well within it's ratings. This means
using components that have higher ratings
than might seem necessary at first thought.
\Vhy do you suppose the military surplus com­
ponents you buy are larger and heftier than
their commercial counterpart? Because the
military must have reliability and this requires
components with a fat safety factor. (This
helps make military surplus today still a big
bargain in electronic components, too.)

Let's look at each type component individ­
ually and how it is selected for reliability:

1. Transformers and chokes. These are
fairly simple, it's just a matter of using com­
pon ents with a higher current rating than the
minimum necessary. In the author's supply
all the chokes and transformers have a current
rating 50X higher than normal.

2. Rectifiers. Silicon diodes are the thing
today. Head up on their use in back issues of
this magazine. Then choose units with at least
50% higher peak inverse voltage rating than
the minimum necessary. The current rating
isn't quite as crit ical, but a hefty rating in this
department is a good idea, too. The author's
supply uses some beautiful military surplus
units rated at 3000 piv, 200 milliamps. These
are a genuine bargain available from a recent
advertiser in these pages." Be sure to mention
i 3 when writing to surplus dealers.

3. Capacitors. If you want reliability it is
absolutely necessary that you use oil capaci­
tors in your supply. Electrolytics just don't
have very long lives. Follow the lead of the
military and use oil capacitors with at least a
50% safety factor in working voltage rating.
Oils are available in surplus at very reasonable
prices these days.

4. Resistors. Heat and high temperatures
are major gremlins in electronic equipment.
In resistors, high operating temperatures limit
component life severely. Consequently, resist­
ors should have at least 3 times more wattage
rating than the amount of heat they will be
called upon to dissipate. This will reduce their
operating temperatures considerably, and
greatly increase their life. Also, note that in
the writer's supply two bleeders are used in
parallel, rather than a single one. This is so
that if one fails in operation, there will still be
some bleed to keep the output voltage from
increasing sharply and causing components in

1 E Jt'ctronics Components Co. Box 2902D, Baton Rouge.
Louisiana. 70821 .

I

Underside of K6ZGQ' s
power supply. Compo­
nents mounted on ceramic
pillars On the chass is
sides a re the silicon recti­
fiers. The th ick wire near
the reor of the chassis
connects the two high­
vo lta ge bleeders.
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K6ZGQ's power supply.
The transformers, chokes
and capacitors hove been
brushed with aluminum
paint for appearance .

1

•

.. ..-1

the transmitter to fail. Also, it allows the
bleeder to be divided into two parts. The two
resistors are physically as far apart as possible,
further reducing the operating temperature.
Note that small resistors are used directly
across the terminals of all BIter capacitors .
This is a safety precaution.

5. Fusing. To protect the rectifiers and
other components a fuse with medium-blow
characteristics should be used, with a current
rating that is only slightly greater than that
required for operation under nonnaI condi­
tions. Start with a small fuse and if it fails
under the normal load, use the next higher
current rating.

6. Note that in the high-voltage section,
F ig. 1, the choke and parallel capacitor are in
the negative lead, between the rectifiers and
ground. This is to avoid having the high volt­
age O il the choke, reducing the chance of insu­
lation breakdown in this component.

Conclusion
This article was written for the amateur

who prefers to "roll his own" in power sup­
plies. The attempt has been to point out some
facts about reliability in d esign that seem to
have been avoided in current amateur prac­
tice. Build ing reliability into a design may
cost a li ttle more but it will pay off in the long
run d ue to greatly increased life and reduced
m aintenance expense.

Although resonant chokes aren't new ( th e
Henry 2-K and some Collins supplies use the
idea ). to the author's knowledge this article
marks the first time that a fool-proof method
for their use in homebrew equipment has ap­
peared in an amateur journal.

Try the techniques outlined in this article
in that new sup ply you're p lanning and gain
for yourself the advantages of the choke input
fi lter coupled with reliabili ty.

... K6ZGQ/6

Mfd. W~jte

under Pat. f or TELREX
2,576,929 PL 67

TELREX LABORATORIES
ASBURY PARK, N.J. 07712

~ " BALUN" FED INVERTED " V" ANTENNA KITS
SIMPLE·TO·INSTALL, HI·PERFORMANCE ANTENNA SYSTEMS:
1 KW P.E.P. Mono-Band Kit • • . lKMBIVjBlK . •• $21.95 ·
2 KW P.E.P. Mono-Band Kit •• • 2KMBIVjBIK .• • $26.95 .
·Kit comprises. encapsulated . "Ba lun." cccpe rweld, insulators,
plus Installat ion and adjustment Instruct ion s for any Mono-­
band 80 thru 10 Meters. Also ava ilable 2, 3, 4. 5 Band Model s.
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8-75P PHONE PATCH $73

C8-5TR TRANSCEIVER $269
Deluxe S-watt. 2l-chanllc1 C8 unit , uses Collins Me­

challical Filter for the ult imate in select ivity, specia l
speech clipper circuitry and voice opera ted relay, all
solid sta te, digitol channel selec tor, + S kHZ" inde ­
pendent rece iver tUlling for atf.channertuning, bu ilt­
in 117 v. e -e & 12 v. d-c power supplies, speaker,
VOX and sque lch. All optional liaise blanker is
ava ilable. Crystals for one challnel supplied.

Cla ss C final operation.
_ AM:-1OOO watts continuous duty d-c input,

Class C plate modulated (wittl optional hIgh­
power AM modula tor, such as our 8P-1OOO-AM)

8P-1000.AM I-KILOWATT PEAK PLATE
INPUT HIGH-LEVEL MODULATOR .. $595

Optional equi pment for use .... ith the B-2SOOL. Not
req uired for 5SB or CW modes. King-size Variac­
type d-e input power level control for f inal am­
plifier and modulator allows you to select an y
IlIpUt power level between 200 wetts and the full
1000 watts. Illcludes power driver audio amplifier,
high-power modulator, modulation transformer to
couple into B-2Sool, control rela Y'. e tc. DE·
SIGNED FOR THOSE WHO STilL WANT SU ­
PERIOR AM PERFORMANCE FROM THEIR TOP
QUALITY 558 EQUIPMENT!

8-33T TRANSMITTER •.... ...... .. . $595
Professional type selid-sfu te (exce pt driver & final

s ta ges) super 5S8, CW and AM tran smitter. Com­
plete amateur balld coveroge, 3.S to 30 MHz in eight
SOD kH~ segmen ts (all crystals included). SOD watts
pep, upper or lower sidebond. The final amplifier
rUlls Cla ss A81 on 558, or Class C on CW and AM
for top eff icie ncy on ea ch mode. 117 v, a-c & 12 v.
d-c power supplIes built-in . Includes illtegral VSWR
meter, preciSIon heterodyne type VFO with 100 Hz
calibration. Can use opt iona l B-SOD-AM hi!,lh power
solid-sta te plug-in plate modulator for high eff i­
ciency AM ope ra tion. Tronsceives with the 8-7SR re­
ceiver. Mechanical filt er type side ba nd generation
is used.

8.75R RECEIVER $595
Professional all sol id-state hetercdyee typ e supe r per­

formance, all amateur bond coverage (3.5 to 30
MHz) 558, CW & AM receiver, includes built·ln
spea ker, 117 v, a -c & 12 v. d-c power supplies,
Collins Mechanical Filter, dual conversion, Q-multl­
plier'rnoise blanker, ..all crystals, PL US 200 Hz BAND ­
WIO H SUP ER CW SEL ECTIVITY included at no
extra cost!

8-75C STATION CONTROL CONSOLE $249
Includes phone patch, illuminated VU meter, illuminated

line voltmeter, speech compressor, two illuminated
digital 2400-hoUf clocks, one for GMT (Zulu) and
one for local time, plus lO_minute alarm timer for
sta t ion ID; matches th e B-33T & the B75-R ill ap­
pearance.

8.800.P PANORAMIC RECEPTOR .•• .• $459
Preci sion , adjustable sweep spectrum display of band

conditions on a professional qltCll ity SADP7A f1at­
face cathode-roy tube. Designed for use wittl th e
8-7SR receiver alld the B-SOO-SS8 transceiver.

L. E. BABCOCK &COMPANY ANNOUNCES
A NEW PRESTIGE LINE OF TRANSMITTING & RECEIVING SYSTEMS

for government, commercial & advanced amateur applications!
COMMERCIAL GRADE EQUIPMENT AT "HAM" PRICES!

8.500-558 TRANSCEIVER ••... ••••. . $995
Provides Superb. High Efficiency Performa nce On SSB
CW & AMI •
·p'TH,E ,CO~ PlHE BIG STATION IN ONE LITTLE BOX!"

artlo List Of Features:
- Includes all power supplies & crystals.
- l .S to 30 MHz full amateu r band coverage in

500 kHz: segments.
- 500 watts pep on SSS, selectable upper & lower

sideband, all bands.
- 250 .watts e-e input CLASS C finol amplifier op­

eration on CW fo[ maxUnU\'"U/ ficie: ucy
_ High Level PLATE MODI .AT D LLA:~S C finol

~n AM (use optional B·SOO·AM solid-s tate plug ­
In SOO wa tt peak class B modulator _for chsa­,.to', .....b hi, h ' / ' ;('"'' AM)~ NO 0 I HUl!ISS TRANSCEIVER P RM II)- THIS .VPE OF AM
MODULATI ON AT fU LL RATED POWER!
two bu ilt- in precision cal ibrated VFO's ' one for
fu ll transceiver type operation-the second for
S~ kHz compl~tely inde pende nt receiver tuninr
migh ty conven Ient to have this much recelYer
tun ing range ava ilable for working out-of-bond
DX, etc.

- 117 v. c -e & 12 v, d-c heavy-duty power sup­
plies (built-i n.)

- All solid-sta te, exce pt dri ver & final amplifier.
- Lew-level sta!,les are of computer type con struc-

ti on on plug-In G-1 0 Epoxy Base P-C Boards,
- Col lins mechanical filter.
- Q-multiplier tuning & notch depth controls in-

cluded.
- Noise blan ker for SSB-AM-eW.
- Fast-Slow-Off AVC switch.
- Built-in loud speaker.
- Front panel VOX ad justments,
- RF Drive Control on front panel.

100 kHz Xtal calibrator.
- Built-in VSWR meter.
- Full Array of mode indicator lamps on front

panel- spectacular appearance!
- Two illuminated commercial grade meters & two

illuminated VFO dials-100 Hz calibration !
- Plus many ot her totally uniqu e extras-t oo numer­

ous to be itemize d here, combine t o make th e
B-SOO-SSB truly " THE COMPLETE BIG STATION
IN ONE LITTLE BOX!"

8.500-AM HIGH POWER PLATE
MODULATOR •.. . .. .. . . .. .....• $335

500 wa tt peak power, solid-s ta te high-level plug -in
plate modulator for use with th e B-SOO-SSB and
th e B-33T transmitter-for th ose who desire ab­
solute ly supe rb, high effi cie nev AM performance
from our new, top-q ual ity SSB equipment line.
Inte'ilral Power Supply Incl ude d. Not requ ired for
SSB or CW modes. Spa ce is prov ided inside B-SOO­
SS B a nd B-UT for th e B-SOO-AM.

8.500-SS8.MM M081LE MOUNT .• ••.•• $75
The B-SOO-SSB simply plugs into th e mount---all ows

all wiring fo r mob ile ope rotion to be pe rma nently
in~ta lled in veh icle,

8-2500L 2-KILOWATT RF AMPLIFIER .. $895
Operates Cla ss AB1 on SSB, and Cla ss C on CW an d

AM, providi ng maximum eff icie ncy on all modes.
1000 watts plate dissipa tio n rating in fina l tubes.
Full relay control & interlock syste m. The tank cir­
cuit and power su pp~ components in th e B-2S00l
ar.e . ra ted so high an a re so rugged that th is am-
rhl' h er t~on ,".P'OO,ooo-percent, P.L.A, TE MODULATED wit h HB.SOTR TRANSCEIVER . _ $419

e op lana - -AM - I ewe t t Closs B modula- Special SO watt ven ion of CB -STR, except design ed for
tor! YOU CAN'T DO THIS WITH ANY OTHER AMA- 23 fix ed channels with in the 10-meter amateur
TEUR BAND LINEAR. A superb piece of equipment! band , includes. SO-watt final amplifier, plot. moduJa-

RATI NG: tor and heavy-duty power supply all in the SGme size
- 5SB :- 2ooo wa tts pe p, Closs AB ) final ope ro tion. cabinet as ttl . CB-STR. ClYstols for aile channel
- CW:- l ooO wa tts conti nuous du ty doc Input, supplied.

L. E. BABCOCK & COMPANY
28 Durant Avenue

Maynard, Mass. 01754
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Use with your present transceiver or transmitter. receiver combina t ion, SSB ond AM, fixed or mo­
bi le, all makes a nd models!

One Ot The Compu ter
Type Circuit Boards
Used In The B·1000A

B-1000A con tains a stee p-s kir te d (2 :1 Shape Fact or)
ad justable TRANSM ISSION BAN DW IDT H CON·
TR Ol to give the s ha rp~st sig na l possib le!

YOU MAY SELECT ANY DISTINCTIVE TYPE
OF SSB OR AM SPEECH QUALITY YOU
DESIREI

A UTOM AT IC transfer of circuits from transmitter to
receiver euews you to fully util ize the merits of this
outs ta nding communications development at all times
when vou ere Q3rat;nil-nlt just on transmit or te­
ceive-- BUT BOTH 'W1tI.YS

A TTACHED to your present set with only three simple
EXTER NAL connections--all cables and plugs are
furni shed with the B-IOOOA I

MA Y BE USED optionally as a basic SSB gen erator !
TAPE JACK--permits using any popular tape recorder,

if desired, to simply and directly record both sides
of a QSO or phone po tchl

INCLUDES a self-contained power supply for both
11 7 Y., 60 cycle fixed sta t ion a nd 12 v, d-c mobile
ins ta lla tions!

ALL SOLID STATE circuitry for top relia bility!
PRICE

MODEL B-l000A $435 Complete
THE PRICE is considera bly less than a linea r a mpli_

f ier-and look a t what t he B-1000A does for your
sta tion performance. If yo u alread)' _use Q linear on
your set, and add th e B-IOOOA- WOW! ! !

GET ON OUR LIST for ea rly delivery-Place your
order now-Please send check or money order.

DO YOU WAHT more Info rmatio n? A NEW TECHNI·
CAL DATA PACKAGE IS AVAILABLE AT $ 2.00
A SET. Contains comp lete B·1000A circuit diagra ms.
a circuit discussion, insta llation a nd opera tion, parh
lists, glossy print photos, etc.

,

L. E. BABCOCK & COMPANY
28 Durant Ayenue

Maynard, Mass. 01754

DO YOU WANT TO BE ONE OF THE TOP STATIONS
ON THE FREQUENCY,

getting a quick response to all your calls?

IF YOU DO, WHY NOT TREAT YOURSELF TO SOMETHING
NEW AND NEAT

THE ELECTRONIC BOOSTER BAND FILTER
MODEL B-1000A

Front Ponel View
B-IODOA

WHAT DOES THE B.l000A DO FOR YOU ?
ON TRANSMIT- Adds a fabulous increase in

average ta lk-power to yo ur tra nsmitted SSB
signa l-equally outstanding on AM! Makes a
200 wott signal sound like l -kw! Makes a 2-kw
p.e.p. signal sound like 10-kw!

THOSE ELUSIVE DX STATIONS REALLY
HEAR YOU I

ON RECEIVE-add. 1-kc, 2-kc, & 3-kc con­
tinuously adj usta ble Collins Mechanica l Filte r
type selecti., ity (2 :1 Shope Foctor) to you r
present fixed selectivity receiver or t ransceiver!

THOSE ELUSIVE DX STATIONS CAN
REALL Y BE HEARDI
WHAT ELSE DOES THE B.l000A DO IN
YOUR STATION?

ATTENUATES or rejects recetved high-pitched "men­
kl!y-c:hotter" or low-pitched " gurgles" and ot her
spurious signal components from adjacen t cha nnel
stations.

SPEECH PENETRATION CONTROL allows your t rees­
mitter to "punch a hole" in t he ba nd so you ca n
be heard t hru the QRM and noise l

CONCENTRATES your transmitter's ta lk· power into a
narrower channel t o pr ovide Increased spectrum
utilization, leaving more space for neigh boring sta­
t ions-MINIMIZES. QRMI

RECOMMENDATION for good opera ti ng procedure :
Always use minimum bandwidtft consistent with good
e nginee ri n~ pra ct ice and compa tible with th e mode
of transmiSSion being employed . THEREFORE, the
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Fronk Jones W6AJFjAF6AJF
850 Donner Avenue
Sonoma, Californ ia 95476

VHF Antennas

Some hints gained fro m years of roof scrambling

About 42 years ago. the writer built a 1,..
meter parabolic beam antenna on the roof of
an engineering building at college and has
been climbi ng roofs ever since that time.
There is a great fascination in building and
testing VHF antennas and I suppose, or hope
it will continue for a few more years. Now­
adays it always means a sore back and legs
for a week after each antenna test and pole
raising effort, plus some scolding by my wife.
At the moment I'm recovering from some stifI
muscles after putting lip a new 24 element
220 MHz antenna without assistance. Some
thoughts pass rapidly through my mind that
I'm too old to he roof scrambling, but as usual
I hury that with some new ideas for repairing;
my even larger 432 ~ IHz beam antenna next
month, or as soon as I can obtain a couple of
feet of T eflon rod for phasing line insulation.
Teflon insulators are wonderful dampness­
effec t eliminators. I should really be making
some changes or improvements in my three
144 ~IHz beams, some of which have been up
far too long, perhaps 2 or 3 years. That is a
long, long time for a d yed in the wool experi­
menter to leave a VHF antenna without a few
changes.

Perhaps a summary of a few of the count­
less antenna tests that I've made, would help
clarify some of the problems for others. The
p roblem of which is better, yagi or curta in­
type beams, always comes up. Curtain, or
b roadside, arrays always have a wider fre­
quency coverage than arrays of yagi antennas
and are generally easier to get into proper op­
eration. Yagi arrays can be made with fewer
elements for up to about 15 dB gain. Above
that figure, large broadside antennas may have
actually less antenna elements than equivalent

38

arrays of yagis. \ Vhen a person wants as much
as 18 or 20 d13 gain a large broadside array of
from 64 to 128 elements may be easier to
build and adjust than equivalent yagi arrays.

In terms of signal capture area or actual
antenna gain, a great number of long yagi
antennas will have no more gain than big
broadside array. As the area spreads out for
signal capture, the array depth becomes less
and less important. T he big broadside with
thin depth may often wind up with more sig­
nal ga in than long yagi arrays with great
depth and "optimum" spacing. T hat word
"optimum" is awfu lly hard to obtain in prac­
tice since d irector elements in a beam gener­
ally react unfavorably with adjacent broad­
side directors in other yagis.

Several years ago the writer made some
tests on 1296 and later checked out again on
432 ~lI1z. Various lengths of yagi antennas,
adjusted for best forward gain into a field
strength device with very low S\VR on the
transmission line were set up. The power into
the transmission line and S\VR were kept at a
constant value by readjusting the matching
stub and feeder taps whenever one or more
directors were placed in the field broadside to
the yagl. It is a time consuming job and took
manv davs of work to check out some results.

• •

Even a single director element spaced out to
t he side (or sides for two ) of from )./2 to A,
produced a drop in forward gain. On the other
hand, reflector elements spaced out about )./ 2
always added to the forward gain when in the
plane of the antenna element. Reflector ele­
ments can "work together" without losing
gain whereas director elements usually do not.
T his occurs because a short element (d irector)
tends to pull the field out in a direction away
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from the driven element mure or less in a for ­
ward direction with respect to the director
position. It means that any directors off to the
sides, such as in two yagis, causes some loss
in the desired forward gain. The expected 3
dB power gain for two yagis or 6 dB for four
yagis is very difficult to realize. If the yagis
are spaced far enough apart to pick up 3 dB
forward lobe gain, the minor lobes become
very large and the forw ard lobe begins to look
like a cigar shape. The array may not be held
in correct position in a strong wind.

It is better to have a fairly broad forward
lobe for this reason . Strong side lobes mean
undesirable noise and undesired signal pick­
up. «Noise" means all sources other than re­
ceiver internal noise.

Any two or more driven elements in a
broadside heam (reflector and driven elements
only ) tend to produce objectionable "side"
lobes as the spacing is increased much over
J.../2. At J... or greater spacings the side Jobes are
horrible. Yagi arrays are usually spaced from
J... to 3}" to avoid director interference effects
and the side lobes are apt to be objectionah le.
If the spacing is reduced to abou t % }.., the
side Jobes are small but the forward gain may
only be increased OTIe or two decibels as the
number of yagis are doubled. A good beam
antenna should always increase 3 dB in gain
as the number of elements is doubled, with­
ou t increasing the side lobe problem.

One way of getting the desired 3 dB added
gain for double the number of elements or
rather double the area of beam dimensions, is
to use closer spaced, short yagi antennas. The
final end result in very high gain arrays, is
that a driven element and a reflector will
equal the results with a short yagi for each
antenna unit. The short yagis of 8 to 16 in
number can be used to advantage in fairly
high gain arrays. Often four long ya rds can
be used to advantage for antennas with gains
as high as 15 to 17 dB.

Scaling down proven long yagi designs from
144 to 432 MHz usually doesn' t work out very
well . The directors cannot be made ~ as small
in length and diameter, spacing and boom
support material. A variation in any of these
items can make a 432 MHz yagi with low
gain. Lots of work goes into the design and
construction of a good 432 MHz yagi. The
excellent one designed by Ed < Tilton (OST,
April 1966) with eleven elements checked out
at about 12 dB gain on west coast antenna
measurements. Four of these could be ex­
pected to produce around 17 dB gain. This is
about the same as could be had with 32 ex­
tended length and spacings in a broadside
array or 64 elements in a standard J"f2 length
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and spacings. The 44 elements in the four long
yagts are intermediate in number as com­
pared to the two broadside arrays.

Short or medium length yagi antennas can
be made without reflectors and with a gain
of about one decibel more than a standard
yagi on the same mounting boom length .
These yagi antennas are known as director
beams since no reflector element is needed.
The front to back ra tio of lobes is similar to
that of a standard yagi and may often be
superior. The forward side lobes are quite
similar to the standard yagi. T he spacings for
maximum gain between yagis is about eq ual
to the boom length or higher, whereas the
standard yagi spacing is usually from % to 1
tim es the boom length. Fig. 1 shows the for­
ward gain which can be obtained from a sin­
gle yagi of both designs. These are about
maximum values which can be obtained in
practical designs and it is very easy to get
much less gain. It can he seen that the two
curves begin to approach each other for long
yagis.

Stacking two yagis in broadside will give
from 2 to 3 dB more gain. with the smaller
gain values occurring for smaller broadside
spacing. The forward side lobes are always
less for smaller spacings and usually a spac­
ing of ~ to % of the boom lengths, with only
about 2 dB added forward gain, is worthwhile
since the undesired lobes arc much smaller
and the forward lobe is broader. E nd stacking
of yagis does not seem to be as critical, and
close to 3 dB gain is ob tainable with %: or
greater length spacing. This holds true for any
yagi design . Four yagis in a square configura­
tion normally will add about 5 dB gain over
a single yagi,

Broadside arrays generally use }../2 lengths
and spacings with a set of reflectors spaced
.2 to .25 A hehind each driven element. The
curves of Fig. 2 indicate the approximate
gain for the usual 4, 8, 16 and 32 driven ele­
ment arrays with two sets of lengths and spac­
ings. The % J... spacing curve shows higher gain
but it has greater forward side lobes and a
sharper front lobe. For a given number of driven
elements (and similar number of reflectors), the
wider spacing and greater lengths add up to
more capture area, and higher ~!a i n. Values
from the curves show about 12 dB for an 8
driven element nrrav of 16 elements for the,
usunl lengths and spacings. The extended
version has about 15 dB gai n in a forward
direction. Roth arrays would use 8 reflectors
of the same length in either design. The driven
A/2 elements are actually about 5% less length
than the reflectors. In any case equal length
phasing lines to all driven elements, can be
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an old story tu this radio ham. . .
The antenna dimensions are all given in

Fig. 3 for the 144 ~lHz beam. Similarly, t~e

va lues are shown for the 220 Ml'lz beam m
Fig. 4 and 432 ~IHz in Fig. 5. All phasing
lines and tuning stubs were made With num­
ber 14 wire spaced from ~ to 1 inch with poly
insulators or Teflon insulators spaced 8 or 10
inches apart. Number 14 wire can be mel~ed

into the center of a short poly rod by holding
a 150 or 200 watt soldering iron on the wire
adjacent to the insulator. T eflon insula~ors re­
quire a hole smaller than number 14 Wtr~ and
the wires forced thru these holes. Teflon IS far
better for foggy or rainy weather. The writer
has no snow p roblem.

T he 220 Mllz b eam of Fig. 4 is a standard
yagi design except that the rf f~ed is a little
unusual and very simple. The driver elements
of all four yagis are extended out to about % A
in length and end fed wi th a single phasing
line and shorted tuning stub. The latter is a
little over >../ 4 in order to resonate the whole
svstern to 222 ~ I Hz. The end spacing is lim­
ited to about 40 inches because of the " A
driven e lement lengths. For convenience the
h roadside spacing was also made about 40
inches. T he an tenna gain with four 4 ft. yagis
( 6 elements each) is approximate ly 14 dB
which is about 2 dB more than could b e ob ­
ta ined with a standard 16 element broadside
beam. The latter requires more area sp ace on
a p ole. E ither two or four short or medium
long yagis usually require less area space and
provide more gain than a standard 16 element
b roads ide of )../2 des ign (see Fig. 2 for eight
driven elements) .

Getting into high gain beams, such as
needed on 432 ~llIz. the broadsid e beams
come into preference usually. The one shown
in Fig. 5 was up for several years at \ V6ATF
until poly insulator crazing, wind and ~ird

collision damages forced its temporary retire­
ment. It is due for an overhauling: and sub­
stitution of Teflon insulators. I t has an approx­
imate gain of 18 d n when new and sh iny. All

•
•
•
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Fig. 2. Gain of broadside arrays for various num­
bers of elements.

!2 t::~
~~

~ - , iMo'O ~ .-.... ) ~ ~ >

made resonant and the whole array tuned to
t he d esired band of frequencies with a quarter
or half wave tuning stub at the common junc­
t ion of these lines.

Three examples of practica l beam antennas
arc shown in Figs. 3, 4, and 5. These antennas
have been in use at \ V6AJF for several years.
The relativelv small d irector beam of two
yogis in Fig. 3 is actually half of a larger beam
which was cut in two in order to have a ver­
tical and a horizontal 144 ~ lHz beam on the
same pole. The original square configuration
had about 15 dB gain. Now each beam has
about 12 dB gain but both polariza tions are
used in this area, so two beams are needed.
T his is a di rector beam with no reflectors and
each yagi has about 10 dB gain. T wo in broad­
side with relatively small spacing provides
between 12 and 13 dB forward gain. An ad­
va ntage of this beam is the simple feeder sys­
tem, one phasing line and one tuning stub
which can be either an open stub roughly 20
inches long or a shorted stub about 40 inches
long. The latter is desirable as it can h e
grounded to the tower at the center of the
shorting wire for added lightning protection.
A 27 inch 'A/2 balun and coax line connection
can be made at point "C" in Fig. 3 or a few
inches above the shorted tuning stub for the
).../2 design. In any case the tuning stub is
used to resonate the whole array to about 145
~ IBz with an accurate GDO while the an tenna
is a few feet above ground and pointing up­
ward . T he b alun taps at "C" are also made
at this t ime by using an S\VR meter and
transmitter. When the tuning stub is the righ t
len gth and the b alun taps are at the correct
points, the SW R will he near unity at the de­
sired frequency. P utting the antenna up in
the air on a tower or TV mast will then proh­
ably raise the SWR reading to perhaps 1.2
which is within reasonable limits. This method
saves a lot of mast climbing. The writer often
uses TV push -up masts and makes these ad­
justments with the antennas in pl.ace but
within reach from the roof of the radio shack.
This requires considerable roof scramhling-

•••
"""•

•,
•,,

Fig. 1. Forward gain versus le ngth for di recto r
beam and stonda rd yog is.
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USE!"
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_~Sta te

Yes! I'm Interested in a Vesto Tower. Plea!
R.USH complete information!

Call Letters__

City "

Address

L _

READ WHY

,

"'IJ
I I '.jJ

SMALL DOWN
PAYMENT!

24·MONTH TERMS!
Pick the Tower You
Want! Vesto Will Ar·
range Terms If You Need
'Eml

22' , , , , S192
28' , , , , S243
33' • , , , • 5288
39' • , • • • 5343
44' , , , • , 5395
50' , • , , 5468
55' , • • • 5529
61 ' , , • , , 5596
77' • , , , , 5898

100' • • • • , s1392

"Mage" Magers, WpOJI, says
"O ld Timer or Novice-it wil l poy you to choose the lifetime steel
towe r the oirports and many leading hams use! It's fun to erect
this tower yourself, Just d ig 4 holes, set anchor posts in place,
and bolt the pieces together, 5V2-foot ladder sections make it
easier to assemble as your tower goes up! let me send you all the
dope today!"

HURRICANE PROOFI NO VESTO HAS EVER FAILEDI
HERE'S WHY:
• 4·Post Construction for Greater Strength! • Completely
Self-Supporting-No Guy Wires to Break or Stumble Over!
• Completely SAFE-ladder to Top! • Hot-dip Galvanized
Steel Lasts a LIFETIME! • Tower Shipped Complete-Ready
to Assemble!



,
Fig . 3 . Relatively sma ll and simple pair of director
beam yogis giving a bout 12 dB ga in on two me­
ters. Notice that thi s a ntenna uses no refl ectors.

, ,
(2) ~RT IC~
Y<I DIA•• <18 LG.--.

- ""'" ,
1-1 / 4" DlA. ALUM.,
43· LG.(CLAMPED
TO ROTATING POLE)

" . 1\
,

,
!--SHORTED TUNlNG

CONNEC T I~
STU8 OF NO . 14

~J~~PA~lritg~-iJ6'
BALUI\I I!o COA X
LI NE AT ;,,2-3/<1"
IAPPROX) ROM
SHORTING BAR

, A

great for average ease of operation. An an­
tenna much over two wavelengths wide can
be a real problem to hold on a correct bear­
ing for weak signal reception in windy loca­
tions.

The writer has a 64 element "curtain" beam
on 432 .MHz but with so much vertical stack­
ing (32 over 32) the top of the beam moves
several inches with respect to the bottom por­
tion and a stiff wind adds considerable QSB
to weak signals. The 64 element job uses " A
element spacing and its forward pattern is
fine, better than the Fig. 5 beam in practice.
However, the top sway is a problem and the
32 element job is going back up soon in place
of the 64 element beam. The wind blows most
of the time here and small beams seem to be
preferable for everyday operation.

The three beams described in this article
are all-metal construction which seem to stand
wind and rainstorms better than wooden boom
construction. Because of the metal booms sup-

Fig. 4. 220 MHz quad of conventional yogis giv­
ing a bout 14 dB ga in.

R. 118" DIA~ 26-3/4" LG.,CENTER-~TEO
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900M.5 '- 0 LG.

"
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A · SHORT DRIVEN ELEMENTS

GAIN ' 12 aa 1/2" DIll,. ALIMINIJI>4,28 "U;.

01 - LONG DIRECTOR
I/~' OIA., 3ll- If2 ·lG.

CONNECT 27 ' SAl-UN & 02- 1/4" CIA.,36" LG
COAl( LINE AT 1<. ABO'JT

03 '1 /4' OlA" 35-314' LG.
," ,~..~

0...114" 0IA, 35- 1/2"LO.

/"
O!Io 1/4 ' 0111,., 35-1/ '1' LG.

5'-0'
I' BAKELITE INSl.t..ATOR

7/' , ".2 -112,", I" WITH
EL\;MENTS l 'ciERTEO

-> 112. A'ID fASTENED WITH
EPOXY GLUE AND SCREW

OPEN STUB
20" LG,I APPROX)
NO. 14 WIRE, PKASING LI NE
S~EO ," A""'RT 1'10. 14 WIRE

SPACED I" APIl,RT

• A A
0

432 ~HIz beams tend to deteriorate from 1 to
3 dn with weathering, and corrosion of ele­
ments. so should be rebuilt and shined up
occasionaliy.

The Fig. 5 beam uses extended elements
% ).. long in the driven elements and )../2 re­
flectors. The broadside spacing between
driven elements is ~ ).. and the rear elements
(reflectors) are about A/4 behind the top por­
tions of each driven element. The writer is not
convinced that % ).. broadside spacing is not
better than ~ ).. because of less spurious lobe
amplitudes. % ).. spacing requires a different
length of tuning stub and has about 1 dB less
forward gain but the forward pattern is
broader. The latter is an advantage in heavy
winds, since horizontal directivity can be too

42 73 MAGAZINE



(16) 318 ' ou. BRASS
8OOt.lS. 9 " LG.

(4 ) 314 " 0lA. ALUt.l INUt.l
8001.lS, :S' - O" LG.

(16 ) A ELE t.lENTS
1/ 9 " CMA. ElRASS "<,
TUBING, 16 · LG. '...

I "'"+ -+-- - '0" - -+-- -20' $"
6-1/2"

+-+:=:=f:===*,= ft=.===t====i'
, , , ,

,,, ,
SHORTEO Tuo.l~ STU8~~~~~~~~ (4) PHASING LINES APPROX.APPflOX. I' " LG. • _ - 4 S' LG.• SPACEO 112" APART

24" CONNECT IlALlf<! & COAX C ( 16) REFLECTORS
QR BAl,.. liNE AT C. ...-. 1/ 8 " OIA. 8RAS~ ____
1 OR 2 ABOVE SHO~T -- • TU8 ING. '3 - 1/4 LG. _____

~

Fig. 5. High gain (1 8 d B)
broadside beam for 43 2
MHz.

, ,

4) PHASING LINES 20 "
LG. OF 00. 14 WIRE;.
SPACED 1/2" APAR,

*

.1-.r, , , ,
ROTATING POLE

Gp.J N . APPRQX. 18 dB

-:+ PLUS 1/2' RIGHT-ANGLE 8E ND FOR
SOI..DERING INTO ""HENNA ELEt.lENTS

• STUB L ENGTH DEPENDS ON TOTAL L E~TH

OF EACH EQUAL LONG PHASING LINE

ALL BRASS COI,!PONENTS SOLOEREO TOGETHER

FASTEN BRASS TO ALU I,!. WITH
SHEET I,!ETAL SCREWS

porting all radiating elements, the length of
each element is slight ly longer than for the
case of wooden supports, especially in yagi
antennas. The parasitic elements in all yagi
beams have to be lengthened by about % of
the metal boom diameter. If wooden booms

are used, subtract this half inch or so from all
parasitic elements (d irectors particularly) from
the values shown. Don't expect other diameter
elements than those shown to work correctly
without some changes in lengths"

" . . W6AJI'

Use, Is one of the most dependable
testimonials of endorsement, i!!!.d Telrex

products are In use In 135 Lands

"Beamed·Power"ANTENNAS,"BALONS"
I. V. KITS and ROTATOR SYSTEMS!

You, too-can enjoy World renown TELREX
performance and value! Send for PL67 tech
data and pricing Catalog, describing the
World's most popular communica t ion anten­
nas, rotator-selsyn-Indicatcr systems and ac­
cessories I Expanded data sh eets, including
your favorite band, also ava ilable.

COMMUN ICATIO N SYSTEMS

SINCE
1921

ASBURY PARK, NEW JERSEY 07712. U. S. A.
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Sam Kelly W6JTT
128 11 Owen St ree t
Garden Grove, California

•

The Minkon In use with the companion detector.

The 'Minican'

The Heathkit "Cantenna" has proven to be
a major breakthrough in the field of dummy
loads for ham use. Unfortunately, it isn't the
most convenient thing to use on a small work
bench with low power rigs! Borrowing their
idea, I built this load for lise with transmitters
in the 5 to 15 watt range. The parts arc few:
a Ca mpbell soup tin can, fou r one watt re­
sistors, a UG-254-A connector, a short piece
of 5/16 inch brass tubing and transformer oil.

Fig. I is a sketch of the assembled unit. The
,=)0 ohm resistance was made up of three 15
ohm and one 5 ohm one watt carbon resistors.

First sand a can lid from a larger size can
until it is free of paint. Drill a * inch hole
through the cen ter of the lid, and a ~ inch
hole on the perimiter. Mount the coaxial con­
nector th rough the center hole. Solder a 1 inch
length of 5/16 in. h rass tubing over the ~ inch
hole. Solder the resistors as shown. Center the

VE'lTn.'
l!G-2~4

"'""'''''''

lid Ull the can and solder the lid to the can.
Use a file to remove all rough edges. Mask
the connector with masking ta pe an d paint the
can to prevent rusting.

Fill the can with transformer oil. A good
grade of automa tic transmission fluid was used
in one load with no degredation in perform­
ance. H owever, it probably is not advisable as
the fluid has a relatively low ignition tempera­
tu re and might create a fire hazard.

The load was tested by running it for five
hours with an input of 15 watts of 50 MfIz rf.
The can became warm, but the resistors
showed no signs of overheating.

A maximum VS\VR of 1.5:1 was obtained at
234 ~lIlz. The measurement was made at this
frequency because an automatic test set was
available.

A companion rf detector unit shown in Fig.
2 was built in a two inch sect ion of ~ inch
sq uare extruded brass stock. ADage 394-1
BNe connector is mounted on one end for
connecting to the RF circuit, while the D C
output to the VTv~r is a tip jack.

... W6)11

Fig. 1. Construction of the
Minicon. Ma in parts o re a sou p
can, coax connector and re­
sistors .

Fig. 2 . Rf detector for
use with the Minicon.
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THE DAveD

DR-3D
FEATURES:

• Campl.t. hm-hnd core,.g' 80·10 m.t.r•
• nd portion 01 6 met.,•• St.nd.rd-.qllipm.nt
!I.S-10.5 Me bud provid.s WWV .nd 31 m,t"
SWl b.nd· ThIll pOlllion lel,cli,it, for optimum
fid.lity nd QRM r.jection • Crystal-contrall.d
BFO; ..p.ret. AM ud Product d.t.ctor.: AF
.nd RF glin controls· Full AGe with 1.lltubl,
decay time; S·M.l.t: Illuminated dial • fly­
whe.1 tuoing drive with high-,.tio split II'. IS;
dir.ct utillr.tion on .11 binds· Tunabl. rej.c­
tion notcll liIt't; IItr.m.l, ,ff,cti" nai..
Iimitlr • Trlolmin.r type YFD ; trysl.1 con ­
Itoll.d first Dleill.Illt; built in cryst.1 c.lib,.tor
• low pow,' canlu.plion. plfmining 12V
b,nlfy Opel'llolI wh,n desired; AC .upply
.nil.bl•• filII u.nsilto,iution. diode selec­
tivity ....ilclling. plug-in lIIodule constflletion.
highest quality componenls • Ruglld. stlble
utrud.d aluminum chassis lor ellreml sta­
bility: luturtd 1I"y metal cabi"t ; fULLY
GUARANTEED.

.COMMUNICAliONS RECEIVER
Compact. high performance. all solid-state
receiver for amateur applications featuring

FIELD-EFFECT TRANSISTORS
Developed especially for the sophisticated amateur who knows enough to
demand the finest.The DAVCDDR-30 is amateur -designed and professionally
engineered to provide exceptional performance under extreme environ ­
mental conditions and combines advanced design with simplici ty of opera ­
ticn.tt provides all th e latest state -et-tbe-an techniques in an ultra-compact
unit (just 4" h x 7-1 /S"w x S"d). Every DAVCD DR ·30 is hand-crafted.
inspected on the line during production no less than SO times and put
through rigorous fi nal testing before serial number and warranty are
award ed. The DR -30 utilizes Field -Ettect Transistors in RF stages to assure
greater sensitivity. superior image rejection and unbelievable freedom from
cross ·modulation or strong -signal overloading. You'll dig out the weak
ones with ease. even when the ham down the block is on with his KW.
Today's crowded bands demand DAVCD DR·3D performance_Ask the ham
who is using one now. check the many plus features included at no extra
cost and you 'll discover why Davco is the leader in providing amateun with
the most advanced in solid-state electronics.

DAVCO DR·3D RECEIVER 538950

For further information a nd illustrated brochure. write:

DAVCO ELECTRONICS, Inc. P.O. Box 2677. 2024 S. Monroe St. • Tallahassee. Fla. 32304

NOVEMBER 1966



--------------------------t

•
, I w"- a n

,

Front view of the six or two meter VFO using a
piston tuning capacitor as shown in Fig. 3.

Del Crowell K6RIL
1674 Morgan Street
Moun tain View, California

A Stable VFO for VHF or HF
These simple VFO's are inexpensive, small,

casu-to-build-s-and provide excellent stability.

Like to build a small, simple, inexpensive,
stable VFO for VHF or IIF use? If you would,
this article tells you how. The basic VFO de­
scribed here drifts less than 80 Hz total in
three hours , yet can be built very easily. The
VII F model of the \ 'FO is shown in Fig. 1.
It can be used on six or two meters as it
furnishes 24 or 2511Hz output with an oscil­
lator in the 8 MHz range. The high frequency
model shown in F ig. 2 is designed for use with
an SSE mixer and operates at 5-6 MHz. Two
methods of tuning are shown. One uses a
conventional air variable capacitor. The other
uses a piston trimmer capacitor which offers
very small size, excellent stability and easy
tuning.

Circuit description
The circuits of the two models are similar.

Each starts with a modified high capacitance
Clapp oscillator using a toroidal coil. The
coil (Ll in each case) is wound on a small
toroida l form and features a very high Q
(around 250) on a Boonton Q Meter. The coil
and the capacitors Cl through C6 form a
resonant frequency at the "Fa frequency.
Series tuning is done with Cl through C4.
C 1 is used to set the basic frequency range,
C2 is for temperature compensation, C3 is
the calibration trimmer and C4 is the tuning
capacitor. The range of C4 is detenninded by
the frequency coverage desired. On two me­
ters, 10 pF is more than adequate, but this
va lue only gives 1.8 l\lHz range on six. For the
5-6 Mllz range, 70 pF of range is needed to
cover 1 111 Iz. This means that the capacitor
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must have a maximum value of about 75 pF.
C5 and C6 form u capacitive divider for

feedback voltage. Using the same value for
both capacitors insures that the feedback cir­
cuit is balanced. Changing the supply voltage
affects the "Fa frequency very little so a
voltage regulator is not required.

Output is coupled from the emitter of the
oscillator with a ] 00 pF capacitor. Don't use
more than ]00 pF because of loading effects
on the oscillator circuit. The lowest value that
can be used is best.

The second stage of the circuit (Q2 and its
circuitry) is used as an untuned buffer at the
same frequency as the oscillator in the 5-6
~IHz "Fa. Its output is low impedance from
the emitter. In the two or six meter model, the
second stage is a tripler to about 24 Ml-Iz
with an rf choke in a broadband collector

L dm ' ,

Inside of the portable VFO for six or two showing
the construction.
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Fig. 2. Transistor VFO for 5-6 MHz for sse mix­
ing service.

ell .ClOl

Mobile VFO for two or six
The two meter VFO shown in the photos

was built in a small package for mobile use.
This VFO used a piston capacitor. Oscillator
parts, transistors and the toroidal coil were
mounted on a section of insulated board and
cemented to the box with epoxy. This unit
was huilt in a hurry for use during a trip so a
few shor t cuts were taken. The box used was
an LMB tight fit chassis box with self-tapping
screws to fasten down the edges, but a sturdier
box would be better. The tuning capacitor
(C4, 1-10 pF) used in the two meter model
came fro m surplus. This capacitor was
mounted on a V-shaped bracket with its shaft
moved by a stationary bushing (see Fig. 3).
A hollow shaft was drilled out for a very tight
fit over the bushing. This allows the capacitor
to be turned with practically no backlash. A
turn-count dial was fastened to the front of

Ports for the portab le VFO. This VFO was mode
for two, but can be used on six with minor changes,
or on 5-6 MHz.

~ ,,,
~.

"'"

'""'"

24-ZSMHz

Fig. 1. Six or two meter transistor VFO with output
on 24-25 MHz. The oscillator operates on 8-8.3
MHz.

circuit. The output is high impedance and
used to drive a vacuum tube grid at this
station.

The circuits in Figs. 1 and 2 both perform
well. I've built the two meter and 5-6 MHz
versions, but it should be easy to cover six
with the two meter model by reducing the
value of Cl.

Construction details
The VFO's shown in the photos are the

results of using th e same basic ciruit but using
different construction techniques. The toroidal
coil 1.1 used in both models is constructed by
winding heavy gauge wire on the proper
toroidal core. A good stable core with high
permeability is a neccesity. Several manufac­
turers make suitable cores. I used a Micro­
metals core, which can be obtained from
Micrometals, 72 E. Montecito Ave., Sierra
Madre, California, or from one of their rep­
resentatives. They have a minimum charge of
$10 per order, but for $10, 1 was able to
obtain a life-time supply of cores as each is
very inexpensive when you buy a large num­
ber. I'd recommend that you write for their
catalog and then order the cores.

If you'd rather not buy so many cores, Ami­
Tron Associates, 12033 Otsego St., North
Hollywood, California, will sell you an indivi­
dual core for only 601 postpaid. You can also
make up the proper coil inductance with
the Ami-Tron RF To roid Balun Kit available
at many radio distributors.

After winding the wire on the core, the coil
should be given a heavy coat of Hi-Q varnish
or dope to prevent the wire from moving. AU
the capacitors in the circuit must be of good
quality. A temperature-compensating capacitor
is used to correct the minor drift in the circuit.
All frequency-determining components must
be securely mounted to prevent change in
frequency due to movement of parts and
WIres.
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Construction of VFO using ports from a commond
set transmitter dial.

the VFO box and a calibra tion chart was
made. \Vith 22 turns, the capacitor has about
9 pF of travel, or from 8.0-8.3 ~IHz on the
VFO. This resulted in a very stable VFO
which could be tuned to zero beat while drtv-
•mg.

5-6 ~lHz VFO
This VFa used different construction than

the 1\\'0 meter one. The VFO parts were
mounted on the insulated board as described
before, but the box and tuning mechanism use
a different technique. The box used was made
from heavy cast aluminum found in a surplus
sto re, with a cover fabricated from lJ's inch
aluminum. A sturdy double bearing capacitor
was used for tunin g. A gear drive and dial
assembly from an ARC 5 transmitter was
adapted to the VFO. This gear assembly gives
plenty of bandspread with smooth tuning and
very little backlash, though the mechanical
work was a bit tedious. 48 turns are required

WWV Moves
The National Bureau of Standards radio

station \V\VV is moving from its present lo­
cation in Maryland to Fort Collins, Colorado
where it will commence operations at 0000
hours Universal T ime on 1 December 1966.
Tl, is is equivalent to 1900 EST, 1800 CST,
1700 ~IST and 1600 PST-all on November
30th.

\V\VV is very important to amateurs be­
cause of its standard frequency and time
broadcasts; thousands of QSL cards are an­
nually mailed to amateurs a ll over the world.
To commemorate the opening of the new
\V\VV station at Fort Co llins, specia l First
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to cover the 1 MHz range from 5-6 MHz,
which is very nice for SSB tuning. A round
plastic dial was cut out and installed in place
of the original dial.

Both VFO's have given very good results.
The two meter model in particular has pro­
vided much better stability reports than
commercial VFO's.

. .. K6RIL

PANEL__

GLASS PISTON CAP.
WITH STATIONARY
BUSHING

BRACKET

1/ 4 " DIA. SHAFT DRILLED
1/8" DIA. TO FIT TIG HTLY
ON ADJ. SCREW, AND AS
REQ'D FOR CLOSE FIT
OVER CAP. BUSHING-;;
SOLDER WASHER 1/4
FROM LEFT END

PANEL BEARING
FROM OLD
VOLUME CONTROL

Fig. 3 . Mounting the piston trimmer used in the
portable VFO. A regular tuning capacitor can a lso
be used.

Day QSL Cards will be sent to each amateur
who receives \V\VY on its first day of opera­
tion. In addition, the three amateurs showing
the earliest reception time will receive a
framed color photograph of the scene appear­
ing on the QSL card.

Recipients of the \V\VV broadcast who wish
to qualify for the First Day QSL Card will
be required to correctly quote the new \v\VY
voice announcement and have their reports
postmarked before midnight December 2,
1966, local time. Cards should be addressed
and mailed directly to David H. Andrews,
Chief, Frequency-Time Broadcast Services
Section, Radio Standards Physics Division,
Xational Bureau of Standards, Boulder, Colo­
rado, 80302.
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ONCE IN A while a qu iet little revolution occurs that cha nges the ent ire com­
plexion of amateur equipment design. Such a revolution was the ' acceptance of ,
SSB 'in the 1950's. Today we have the equally signif ica nt emer gence of the
field effect transistor (FET ) .

T HE IMPA CT of the FET is cer t a in ly apparent to us at DAYeo. After all,
t here've been 12 articles on t hem t his year in 78, QST, and e Q alone, a nd over
a thousand in the other engineering journals. In case you've managed to miss
everyone of these, all the excitement is about a device t hat takes the a d­
vantages of tubes and transistors, adds a few of its own, gets r id of lots of
previously never-solved problems, and ha s no offse t t ing disadvantages.

FET's ARfo:N'T really new, nowadays. They've been used in military and ad­
vanced indust r ia l instruments for some t ime. One hi-fi manufacturer st a r t ed in­
st a lling FET's a year ago because they provided such outstanding low-noise
VHF operation and resistance to overloading and cross-modulat ion .

OVER A YEAR AGO, DAv eo adopted a matter -of -cour se attitude towards ou r
application of FET's in our DR-3D receiver. Our ads said very little about them
( t he first a nnouncement had let ter s a ll of 3/32 of an inch high). After all ,
DAVeO products have been offering top performance features a nd techniques
unavailable elsewhere for th ree years now. To do so, we use transistors, FET's,
a chass is design that's drawn raves f rom engineers everywhere (and many
an envious why-didn't- I-think-of-that-first comment), even components made
by our compet it or s when t hey're unquestionably best-like Collins' fi lter s .
(We'll 'use tubes, .coherers, or reindeer antler s if we're convinced they 'do the
best job) . We've spen t hundreds of hours perfecting our buil t -in SSB noise
blanker in the DR-30. We take for granted t he inclusion of a superb crystal
filter for ew, and full-band coverage from 80 through 10 meters w ith all cry­
stals sl~pplied, a nd 6-meter coverage, a nd solid-st at e reliability, a nd ball-bearing
t uning, and a whole lot of other th ings.

T HEREFORE we've considered our a pplica t ion of FET's a s the most natu ral thing
in the wo rld. We've mentioned them a long with all t he other t hings we offer .
But with so much else to t a lk about, we haven't rea lly shouted about t hem.

WH ICH BRINGS us around to t he point of all t hi s .

T HE REAL SUBSTANCE of DAveo's approach to equipment is in what we
don't shout about in our ads. We take for granted that you r eally do want
the best that technology can offer. We know that band conditions have never
been so demanding , and that you must ha ve the a bsolute maximum in per­
formance. We know you insi st upon the bes t possihle investment value.

SO ALL WE TRY to do in our ads is g ive t he picture once-aver-lightly. Our
f ree 8-page brochure plus schematic tells a lot more. Our technical manual
that costs $2.00 really gets detailed in its 44 pages.

WE'VE LEI<"l' IT to you, though, to sing le out which exclusive DAveo feature
means the most to you. Ther e'r e lot of t hem to conside r . Like FET's.

BUT THERE'S one thing we know you're in terested
And the DR-30's performance is outstandi ng.

MAYBE WE'LL st a r t shout ing a bit . . .

•
In . That's performance.

,
F or Iurthor infonnation see page 45.
The DR~30 receiver is ava ilable on a
time p ayment basis for as little as $17 .50
a month. w rit e for details. Orders for

'- --- ----l lInmod ifi(.d DR-30 's a re cu rrently being
sh ipped w ith in 10 days.
If you lise receivers in your profession, we
urge yon to writ e for information regarding
sp ecial DAVCO receivers,
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The X Beam

Ray Hoffman W4TDJ
56 19 Sedgwich Lone
Springfie ld, Vo .

A simple antenna with a pattern similar to a rhombic.

In the never ending effor t to put a good sig­
nal on the ham bands-cdespi te the limitation s
of the average location, available rea l esta te
and the pocketbook- the subject of new, b etter ,
and smaller versions of antennas holds a cer­
tain fascination . There are loaded whips, short
beams, quads, multibnnd dipoles, short verti­
cals, and even the big wheel.

T hrough all of this, the rhombic has re­
mained aloof and serene ill its plush surround­
ings of severa l acres of land and stately masts.
The size requirements are usually enough to
scare off' even the most hardy souls, its d irec­
tio n is fixed and its use limited as an amateur
antenna.

A recent "antenna" development, used in
semi-fixed tra nsportable insta lla tions stirred my
ima gination . \ Vith a little adapta tion, it shows
grea t promise as a ham antenna . Since the
major part of the adaptation was cutting it
clown to suburban lot size, it became quite
practica l. If you have a space 75 feet square ,
you too can have antenna with cha racteris tics
similar to a rhombic.

Perhaps the most di fficult part of a rhombic
is four poles or trees in just the right place . On
the other hand just about anyon e ca n find a
single pole or mast, approximately 40 feet
high. A tree is completely acceptable and even
two trees with a rope be tw een them to put the
antenna in just th e righ t place may be used .

Fig, l A shows a typica l unterminnted
rhombic an ten na with the major lobes of rad ia­
tion. F ig . I B is all an tenna, that gives the
same patte rn , but in a d ifferent physical form.
Although the appearance has been changed , it
still has th e sa me phase relationsh ips, and
therefore, direc tional characteristics and gain .

At first glance, there is 11 0 apparent struc­
tura l improvement-five supports instead of
four. Not so . The four outer wire terminations,
are made near ground level. Sloping the legs
provides more gain at the desired wave angles
and increases the capture area but best of all
it elimina tes a structura l prob lem .

Figs. IA and 2B show bi-d irectional pat­
terns. For unidirect iona l applications, the au­
tenna is terminated by an im pedance slightly

50

higher than its characteristic impedance , thus
greatly attentuating one lobe . H owever, in th is
adap tation no termination is desired because
the hi-directional characteristics can be used to
advantage.

A normal sized rhombic antenna usuall y has
three or more wavelengths of wire on a leg, is
about twice as long as it is w ide and requires
some pretty tall masts. Under these neal' ideal
conditions , it may show 12-18 dB gain over a
half wave d ipole. Leg length , shape, and
hei ght above gro und ure in terrela ted and all
affect gain.

Leg len gth and height are (Ill ite evident and
have the same meaning as in any an tenna. T he
shape is derived from a factor called til t
angle whose value is one half of the angle be­
tween two adjacent side le gs, wh ich in turn
comes from the an gle at wh ich maximum ra­
d iation from th e leg occurred . T his is shown
in Fig. 2.

Rh ombic antenna design tables have been
worked out in manv forms and are ava ilab le in

<

several handbooks. If the reasoning in the
foregoing paragraphs is correct, the data
should a lso genera lly apply to our antenna,
which I call an X-beam. In checking these
sources , an in teresting case was noted. If th e
legs are one wavelength lon g, then the til t
angle becomes 45-.50° and the height is about
.:5 wavelength.

This, then, is the basis for the design of the
X-bea rn- four wires one wavelength lon g, sus­
pended or attached to a mast or tree some 40
or 50 fee t high and sloping down to conven­
ient trees or stub poles near the ground. T he
angle between each pair of adjacent wires is
90° giving a til t angle of 45°. Fig. 3 shows a
14 .MHz version of the antenna, which has a
3-5 dB gain over a half wave dipole .

Bused on the 14 [' 1Hz dimension s, the an­
tenna will occupy a sq uare area of about 7.S
feet between the legs if the center is 40 feet
high .

How is the thing fed? The original version
feeds the ends of two of th e Vee wires and
terminates the other two to produce unidirec­
tional characteris tics . For amateur work this
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Fig . 2 . T ilt o ng le of a rhombic .

Fig. lA, left . Rhombic and it s pa tte rn . IB, right .
X beam wit h characteri stics simila r to a rhombic.

Fig . 3 . Configu ration of the X beam.

Fig . 4 . Match ing section for the X beam.

feed system is neither practical nor desirable
since bidirectional results are desired. True, the
frequency range over which the antenna oper­
ates will he greatly reduced . However, since
the amateur hands are narrow and in harmonic
rela tionship . this is no serious drawback. :\
convenient feed point would he the center of
the antenna. Further, in order to perform prop­
erly a rho mbic antenna should have out of
phase curren ts in its adjacent legs. A tuned
feeder system would he ideal for this app lica­
tion and is recommended if the an tenna center
is convenient to the shac-k.

\Vhere the antenna is some distance from the
transmitter it is more convenient to use coaxia l
line. Assuming the feed point impedance to be
comparatively high , the quarter wave matching:
section shown in FiJ!;. 4 was fabricated and
tried. This combina tion resulted in a reason­
able S\VH and since a ll items are readily ob­
tainable. 110 fu rther refinement was made at
this time. Further work will he done in the
future to red uce the S\ VH.

At this point the antenna was loaded lip
with the Collins 30L- 1 and severa l preliminary
tests were made. It performed well , and sev­
eral comparisons made with a local ham using
a three element bc.un showed that the X beam
did indeed have some gain ill the desired
direction.

The next development, as one might surmise
from the drawings, was to determine if the
directional pattern could be switched 90 0 in
some way. Of course, one could play may-pole
with the legs and do it, but there is another
and more subtle way- switch the feed points
and antenna co nfigura tion with a relay. A
DPDT antenna type relay, mounted in a poly­
ethylene box and placed adjacent to the center
point does the job nicely and is connected as
shown in Fig. 5.

Legs a and d are permanently connected to
the feedline and to the cross connected fixed
poles of the relay. Legs b and c are connected
to the moving arms of the relay. For one direc­
tion legs a and b are connected and legs c and
d are connected . When the relay is actuated
legs a and c are connected and legs b and d
are connected which switches the directive
pattern 90 0

•

Now as to results-the X beam is oriented
E -\V and N-S on mv lot. There a re a great

•
many trees in the yard - the main reason for
not putting lip my beam in the first place. The
antenna is hung right in among them. Appar­
ently the trees have less influence on the
antenna than one would expect since the di­
rectional pattern is well d efined. Switching
the beam on a sta tion in Florida shows a dif-
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Fig . 5 . X beam with switchoble pattern, which
gives an effect similar to rotating the an tenno.

Ference of about 20 db and the Europeans go
lip some ] 5 dB when the pattern is in their
favor. Some stations do 1I0t change at all, due
to their being between the major lobes. He­
ports ha ve been excellent and the percentage
of calls answered is quite flat tering.

The 20 meter X beam might well be ex­
pected to perform to some degree on most of
the amateur ban ds. In an attempt to ascer ta in
what it would do, an 5B-33 was borrowed for
a week-end and connected to the feed line. No
change of any kind was made in the feed svs­
tern designed for 14,300 kH z. Results w~re
interestin g and a lthough not conclusive, they

de pn-sout <Ill a rea lo r fur ther experuueututiou .
4 .0 .\IHz operation-several stations con­

tacted wi th good reports. 1\0 stgnifi­
cant change when relay activated.

7 .0 .\IHz operation-several stations worked
within 800 mile radius with excellent
results. A noticeable change when di ­
rectivity was switched. Not enough
data was collected to determine exact
characteristics .

2 1.0 ~IHZ opera tion- performance very sim­
ilar to 14 .\lH z. Unfortun ately the pop­
ulation of this hand at th is time is too
sparse to completely evaluate per­
Iormance.

As a final test, one k\\' of rf was pumped
into the feed line. Since nothing smoked,
melted or made funny noises, it can be con­
cluded that the S\VH that exists on the line is
not a serious drawback to all-band operation!

Another antenna of this type was con­
structed ill the area. It uses tuned feeders and
a ll band operation is indeed quite interesting­
it does very well on a ll of the popular frequen­
cies. The builder noted about the same per­
formance as the original but was able to match
the system much better using the tuned feeders .

.\Iy thanks to the gang on 20, whose many
reports helped the cause. T he Northern Vir­
ginia group were most kind-putting lip with
my many breu kins to obta in compara tive read­
ings. . . \\'4'1'01
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This rectifier has been used ill an SX-IOO
receiver as a plug-in replacem ent for the 5Y3
for over the past year with fine results . The
B+ voltage, under load , increased about 30
volts which was still below the maximum for
the tubes involved. A p lastic pill bott le may
be slipped over the diodes to prevent any
shock hazard.

A Home Brew Rectifier
Diodes are being used more frequently in

the replacement of vacuum tubes and offer
several improvements. The circuit shown is a
full wave rect ifier with the diodes rep lacing
the tube. T he capacitors prevent the voltage
spikes from dam aging the diodes and the
parallel resistors equalize voltage d rops across
the diodes. No surge resistors were needed as
th e resistan ce of the transformer secondary
was high enough to limit the charging current
below the diode rating. T his rectifier, with
proper d iodes, may he used to replace th e
5\'3, 5U4 and 5 R4 tube rectifiers.

Some of the advantages that may be util­
ized upon using this rectifie r arc: compact
size, litt le heat , long li fe , no glass envelope to
break, higher output voltage (amount depend­
ing upon capacitor), or choke input filt er, no
filament voltage needed.

The commercia l versions of this type recti­
fier sell from $2 to $5, depending upon the
peak inverse rating. This home brew rectifier
was very cheap as the only components pur­
chased were the diodes and diode prices are
getting lower all the tim e.
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Richard Foetor WA21KL
Joseph Shapiro W A2 ZCH
115 Ce nt ro l Pork West
New York, New York

Remove the Drudgery
from Ham Radio

Don't let the FCC close your station for altercations.

54

Are you sick of C \ \ '? Does RTTY break
your nails? Do your gums bleed when yon
chew the rag? T he authors, p lagued with these
perennial problems, have taken their cue from
tape cartridges. These heretofore relatively
unknown contrivances were spawned at the
nation's broad eas t stations where they arc used
to relieve the an nouncers of the iucom paruhle
d rudgery of announcing, and the engineer, of
engineering. T he thought of a union engineer
actually having to thread a tape ( horrors) or
an announcer having to read a live commercial
endistrnughtifies those conc-erned. After all ,
it's [ust their job!

Photo by Ira Fuchs WB2CLL.

The purpo:-;e of thts article• .\ fr . Badio Ama­
teur. is to show \'011 how VOlI too c-an avoid• •

the dail y drudgery of going 0 11 the air and
talking to you r con tac-t. If your neighbor h ams
don't read 73, ) '011 van he the first ill your
to\V1I to have a rea l broadcast station! Whnt
we're getting at is that , with a tape cartridge
se tup as described helow. yOll w ill never agai n
have to talk wi th anyone. All you need to do
is to record several cartridges with ham-type
ta lk and then play them in sequence.

A typical QSO might go as follows: Play
CQ tape until someone answers ( the cartridge
conveniently repea ts itself every rn inute. ] It
must, of course. be used w ith a VOX for IIn~

a ttended opera tion. In time someone w ill an­
swer ynu and a QSO is horn . The nex t step is
to put in the "Hundlc , QTIJ , Hie" tape, which
can he individuali zed for each hand . This can
DC done simp ly by switching tape tracks- in­
structions will fo llow. Eventua lly . thc tape will
finish and vour contact will return with some
similarly uninsp iring Information about him­
self. At th is juncture yOli have a choice: if von
have heen listen ing to the QSO ( you are. of
course. under no ob ligation to do so) and you
fi nd that the other chap is inte rest ing , von
might want to go to the trouble of speaking to
him. In this case. just stop the ca rtrid ge rn a­
chi ne a nd come h ack to him personally at tlu­
end of his transmission. If yO ll don't . ( a vast
majorit y of cases), you need only inscrt the
"Assorted 73's and Closings" tape and walk
away. Your contact w ill respond in kind and
you are rid of him . If he is one of those who
insists on emitting a string of "final finals:' tln­
tape will really put him down.

If you are in an interesting QSO and "na­
tu re calls," just start your "Ceucral Com­
ments" tape a nd make the necessary pilgrim ­
age. This not only obviates the uecexsi tv of
emh nrrnsxing yourse lf on the ai r h y saying
where you are going, but a lso saves your li­
cense from official embarrassment if von IIl­

advertently u tter an illegal synonym.

73 MAGAZINE



A DPDT SWITCH
INTERNALLY CON­
NECTED IN DE _
ENERCIZED POSITION

A DPDT SWITCH
for SWITCHINC 2
COAXIAL LINES
SIMULTANEOUSLY

HEAVY DUTY SPDT
COAXIAL RELAYS

MINATURE, LOW COST
50 ohm SPDT

COAXIAL RELAYS

NEW MANUAL COAXIAL
SWITCHES

( Not Wafer Switches)

DK77 SERIES

l P3T COAXIAL RELAY FOR
REMOTE SWITCHINC of r.f.
SOURCES

DK72 SERIES

DK78 SERIES

DK60 SERIES

AVllih.ble: IP2T. SP31'. I P6T
and crO'lSOVer switch ~~_~~~~

from $12.75 ea.

WITH UHF CONNECTORS $22.95 e a .

DK2-60 SERIES

DK2-60B SERIES

DK60 SERlES. AC or DC
UHF connectors Cram $12.45

from
DK 77 rela ys avalla'ble with phono.
TNC a nd BNC coa xial connectors- $7.90 ea .

Available In all stand a rd AC.
DC volta ges _ . __.~~~~~ ~ ~~~~_ from $19.00 ea.

With UHF COAXIAL CONNEC-
TORS ~~~~~~~.~~~~_~~~ ~~_ from $19.00 ea .

a va ilable at you r d istr ibu tor or w ri te:

DOW-KEY CO.
Thief River Fall s, Minnesota

AXIAL

RELAYS
OUR SPECIALTY •• • Your No.1 source
for standard and special application units.

DOW
KEY

At this point you are 11 0 doubt wondering
what has withheld the cartridge revolut ion
from the amateur market. Sure you are. The
basic problem lias been the high c-ost of the
cartrid ge players. Most broadcast un its cost t1P~

wards of $500. However, mass production ,
the American \Vay, has come to the rescue.
Some of the tape cartridge units for automo­
biles lise this exact ca rtridge, known as the
Fidelipac. These units cost less than $100.
However, a lso in the American \ Vay, these
units have already becom e obsolete with the
advent of the 8-track Lear Jet-R.C.A. system
which has been adop ted by G..M., Ford, anl
Chrysler. This naturally means that the price
of the automobile Fidelipac units will fall. The
authors feel confi dent in making: this predic­
lion because, in fact, it already has. \Ve have
seen ads for one unit, the Porta tape, for as
little as $45. This unit includes an oscillator
which converts the audio from the tape head
to a broadcast band rf signal which can he
fed to any sta ndard rad io. It is likely that the
hams in the audience would prefer to take the
output d irectly from the head . If you don't
want the oscillator. you can buy the unit for
$36. The name of the supplier for the $36
unit can be obtained from , of a ll places, Popu­
lar Science Magazine. Saying you saw it in 73
will undoubtedly confuse them grevlously.

The Fidelipac cartridges are relatively simple
gad gets (see photograph ) . They basically con­
sist of an «end less loop" of especially lubri­
cated tape in a plastic box. \Vhen they are
placed in a cartridge p layer, a removable
id ler wheel pops up through a hole in the bot­
tom and presses the tape against the capstan.
The pressu re pads, also in the cartrid ge, press
the tape against the head or heads. T he
length of the tape can be varied so that any
time interval from several seconds to a half
hour ca n be obtained. The advantages are ob­
vious : no rewinding and no threading.

Now for the mechanics of the system. T o
the basic cartridge machine you must add a
de power supply for twelve volts. Since the
motors have speed governors , regulation
isn't important. If your player has only tape
head output, you must furn ish a NAB equal­
ized preamplifier. Since most of the units will
already contain an amplifier of one sort or an­
other, just build an attenuator pad and connect
it between the output and your transmit ter
microphone input.

There remains one problem ; that of record­
ing the cartridges. None of the machines has
a record preamp. T here are three ways of
solving this problem. The fi rst is to homebrew
a record preamp. This is not recommended
since specia l components are required. The
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• Weighs only 3 Y.1: Ibs.

• Ru olution guaranteed to exceed best capabilities of
standard 525 line TV receivers.

• Advanced circuit ry utilizing 3S semi-conducto rs most
of which are silicon.

second is to use the record preamp from an
old tape recorder. This will work <Illit e well
even though the heads aren't designed for re­
cord ing. Besides, cunnilmlizing a n old tape
recorde r is in the best traditions of scrounging.
Using either of these methods will yield four
discrete tracks 0 11 the tape. Thus you can tailor
the comment to the hand, season, weather.
etc. just he sl' Ieding the proper track. If nei­
I jn- r of the ubove me thod s is appeal ing ( that
is, if they're appall ing) you cuu buy empty
curt rtdges ami a fee! of lubricated tape such
as Scotch type 15 1. Don't try to use unlubri­
cuted ta pe because you'll find (fiery much to
your dismay) that it will not work. You can
then use a standard tape recorder to put your
message Oil the tape which is then wound on
the cartridge. If yOll are unfamiliar with the
wind ing process, it is sugges ted that you ob­
tain one already wound so that you can see
how it is done . It should be noted that if yOll

use a standard tape reco rder you can only
record one track on the cartrid ge. If you use
a so-called four track stereo model you can
record two tracks. This is because a standard
machine reco rds altern ate tracks in opposite
di rections wh ile a ll four tracks run in the same
direction 011 the cartridge. Although this di s­
ahilit y C;1Il he circumvented, methods of doin g
so arc heyond the scope of this articl e.

The uses of car tridges in ham radio are
legion . For instance, they could be used for
mohtle work. \Ve feel that this would he the
ultimate ill keeping the amateur's mind 0 11 the
road. You can even buy or make music tape
car tridges for use when the hand is dead. A
myriad of other uses sugges t themselves. Since
they suggest themselves, we won't hot her.

Your Friendly authors can envision tile day
follo wing the universal acceptance of this
grand scheme when it will no longer h t' nee-ex­
sary for hams to waste their valuable HuH-'
ca ll ing CQ, and, even worse, tal kin g 0 11 the
ai r. Instead, they can spend their time wind­
ing tape cartridges and improving: their 0 11­

the-ai r voices and personalities. H ams could
start correspondence clubs to exchange ideas
for recording cartridges. and many new tech­
nicul developments could ensue, such as auto­
mat ic tones recorded on the cartridges to tum
on your contact's transmitter when your tape
is fi nished. Eventually, w e w ill reach nirvana.
w hen all hams w ill have tape recordings run­
niug their stations, and perhaps even use auto­
mat ic QSL printers and mailers. Then the
amateur will be freed from the d rudgery of
personally operatin g: his eq uipment and he call
devote his energies to more nearly useful pur­
suits. wA2IKL, wA2ZCIl
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$2799 5 SHIPPING
COLLECT

COMPLETE WITH LEN S

VANGUARD
196-23 Jamaica Ave.

• New VANGUARD "HI -F'" vidicon ena bles use of any
a mm movie lens instead of 16 mm lens required by
other TV cameros.

• Vidicon controlled automatic light compensation eli mi­
nates electric eye and provides error-free compensation
for liqht level changes of up to 120 t o 1.

Bu ilding your a....n TV camero? Selld 10c for our ne....
catulog describing our complete line of sub-ass(' mblies
and porh incorpora ting the la tes t advances in technol ogy.

• All porh guaranteed for I yea r (except for open fila­
ment on vidicon or brea kage). Made in USA.

• RF output 30,000 microvolts adjustable for channels
2-6.

• Electronically reg ulated power supply and thermally
compensated circuits eli mina te change in picture qual­
ity when line voltage ond temperahue t jucruete.

• Meosures only 23A" x 4" x 1" (excluding lens ond
connectors).

FOR CLOSED oacun OR AMATEUR TV

• Field·effect input circuit provides noise-free video.
This is a VANGUARD exclusive.

• Viewable pictures obta ina ble from a s low a s 1 ft . can ­
dle of illumi na tion to bright sunlight.

• Video output 1.5 V p-p co mposite with sta nda rd nega­
tive sync.

SUB·MINIATURE SOLID STATE

TV CAMERA

VANGUARD
MODEL 501

I
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SOLID STATE

FREQUENCY CONVERTERS
WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES

NEW MODEL 401 NOW WITH 4 TRANSISTORS FOR 10 TIMES EXTRA POWER

I

$19'~
except 401 -X, $22.95 ppd.

AN Y CO NVERTER
NOW ONLY

SPECIFICATIONS: The Model 401 uses 4 of the
very latest type epitaxial planar VHF transistors for
unsurpassed gain and low noise at a ll freq uencies .
It can operate from 6 to 18 volts (positive or neqc ­
t ive ground) without any significant change in gain
or frequency. The circuit co nsists of a tuned R.F.
amplifier, crystal-controlled oscillator, low noise
mi xer, and a wide band I. F. amplifier. More than
3S high quality ports carefully assembled and
tested. Sensitivity is better than !4. microvolt for a
6DB signal -to-noise ratio even at 160 me. Overall
power gain greater than 3008.

• Crystal-controlled for utmost stability. Precision
quartz crystal included in purchase price.

• Enclosed in a sturdy 16 gauge, 3!1s" x 2%" x
1%" alumin um ca se with mounting ears, trans­
fer switch and two SO-239 (UHF) receptacles.

• 100 % made in the U.S.A. 2 year guarantee on
all parts including transistors!

• Free 24 hr. SP ECIAL DELI VERY anywhere in
the U.S.A. if yo u send money order or cashiers
check (with personal checks allow 2 weeks for
shpiment) .

OPTIONAL ACCESSORIES:
9 volt battery eliminator with 110 volt cord.
Only $2.9S ppd.

R.F. cable adapters in 6", 12" or 18" lengths
with PL-259 plug on one end (mates with co n­
verte r). Other end your choice of Motorola
male or female, RCA, BNC or PL-259. Price
$1.25 each postpa id cable with 2 plugs.

For prompt sh ipment please include postal money order or cashier's check. With personal checks, allow 2
weeks to clear the bank before shipment can be made. COD's must Include 20% deposit. New York City
residents add 5% sales tax. New York State residents add 2% sales tax.

Available in the following freq uencies from stock :

Model Input me Output me

401-D 144-148 50-54
401-EI 144- 145 .6- I .6
401-E2 145-14 6 .6- 1.6

2M 401-F 144-146 28-30
401-Q 144-148 14-18
401 -R 144-148 7-11
401-5 143.5-148 .5 30-35

40 I-B I 50-51 .6-1.6
401 -B2 51-52 .6-1.6

6M 40 I-C I 50-54 7-1 I
401-C2 50-54 14-1 8
401-! 50-52 28-30

20M 401-G 13 .6-14 .6 .6- I .6

CB ! 40 I-A I 26.5-27.5 .6- 1.6
401-A2 26.8-27 .3 3 .5-4 .0

40M 401 -K 7-8 .6-1.6

CHU Ii 401 -L 3.35 1.0
wwv 401-H 5.0 1.0

Int'l. {
40 I-I I 9-10 .6- 1.6
401 -12 15-16 .6-1.6

Marine
401-M 2-3 .6-1.6

401-NI 118-119 .6-1.6
401-N2 119-120 .6-1.6

Aircraft
401-N3 120-121 .6- 1.6

401-N4 121 -122 .6- I .6
401 -N5 122-123 .6- 1.6
401-N6 123- 124 .6- 1.6

Fire,
40 I-P I 154-155 .6- 1.6
401 -P2 155- 156 .6- 1.6

Police 401-P3 154-158 7-11
etc. 401-P4 154-158 104-108

VHF Morine 401-P5 156.3-157.3 .6- 1.6

Weather {
40 I -WI 162.55 1.0
401-W2 162.55 10.7
401-W3 162.55 107.0

CUSTOM 40 I-X Your choice of any one in-
MADE put and output frequency between

.6 and 163 me.
(2-3 weeks delivery on cu stom conve rte rs)

VANGUARD LABS
Dept. H
196-23 Jamaica Ave.
HolHs, N.Y. 11 423
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Honeywell humidity sensor used in the Hurnidivox.

•

The

Richa rd Foetor WA21 KL
I 15 Centro! Pa rk West
Ne w York, N, Y. 10023

Humidivox

Fig. 1. Simplest ve rsion of the Hurnid lvox. This
ci rcui t uses a hu midity detector (HS·1) on your
microphone to moke sure that your VOX is t rig­
ge red on ly by a pe rson speaking into the mike.

are uureliuble at best ill large RF' fields. A
photocell detector could he used to show when
someone is in front of the microphone, but
these a re physically unwieldy and microphones
(and people) have a habit of moving around .
Bv now it might seem th at the on ly solution
is' to hire someone to sit by the T-R switch,
but by remembering a universally known hut
totally ignored characteristi c of the human
organism. it is possible to construct a practical
solution for a few dollars in about as many
minutes.

The characteristic I am talking about is that
when people talk, their breath contains mois­
ture which can easilv b e detected bv a number
of d evices on th e ~arket known variously as
electric hygrometers or humidity indicators.
Most of these are made with a fin e grid of
printed wiring on a moisture sensit ive plastic
surface w hich changes its resistance w hen the
moisture content of the air changes. The uni t
I used is a Honeywell type Q229A6Xl which
has a resistance in the 50 megohm range in a
fairlv low humidity room which decreases to
less 'than I meg after a few seconds of talking
at a bout six inches. The circuit is quite simple,
usin g two cheap tra nsistors in a DC amplifi~r.

There is no particular rcason why the transts­
tors specified need be used; as long as QI has
fa irlv low leakage the circuit w ill work. The
re lav vou use will depend on the supply volt­
age: '" used a sensitive reed relay \~'hich has
a resistance of 690 ohms and a pull III voltage
of 6V. The supply is 12V. A battery supply
can he used and will last quite a while since
the non-operating current is less than 1 rnA,
hut with the prices of batteries being as high
as they a re, a voltage doubler connected to
the rig's fi lament sup ply will be cheaper.

Fig. 1 is the most basic circuit for sat isfac­
tory operation in a constant humidity environ­
ment such as an air conditioned room. If your
roof leaks or you live in an area with change­
able weather, it would b e a good idea to use

+

~

( b ~,

l NI309 ".",.
\~

")
~

'" ""

One of th e penalties we pay for switchless
SSB operat ion is that we sometimes forget to
tum the switch when it should be turned; i.e..
when we get up from the rig to do something
else. All too often the VOX is left on and an y
noise made by an unwary or unwitting occu­
pant of the room goes over the air. While it
is only embarrassing to have others listening to
famil y arguments, it ca n b ecome downright
illegal if the a rgument is suffic iently suffused
with vindictive invective. Jud ging from the
things I've hea rd on the ai r, this happens
ra ther frequently.

An unfortunate characteristic of microphones
is that they do not have the intelligence to
know when they're being spoken to. An ideal
solution to our problem is to make the micro­
phone realize tha t it is only to transmit a signal
when it is spoken into, even though a signal
just as loud from across the room should not
he transmitted. While an artificial intelligence
for microphones may seem ridiculous, we can
construct an electron ic circuit w hich will "tell"
the microphone when to work.

Let us examine some of the alternative CIr­

cuits available: The most elementary is the
push-to-talk circui t. This is q uite p ractical , but
of course it completely negates the advantages
of the VOX. There are more exotic circuits,
such as capacitance operated proximity relays,
hut these are difficult to b uild and adjust, and

=::
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17TH EDITION
of the world-famous

ORDER
TODAY

LATEST HOW-TO-BUILD DATA
T he new 17th Edition or the RADIO HANDBOOK
p resents design data on the la test amplifiers, trans­
mitters, receivers, and transceivers. I nclu d es greatly
enlarged. sections on single-sideband equipment a nd
design, and semiconductors. G ives extended cover­
age t o r-t a mplifiers, special vacu u m -tube circuits,
a nd com puters. All eq uipment d escribed is of modern
d esign , free of TVI -producing problems.

• Most comprehensive how-to-build-it source
• Problem-solver for designers & builders

Co mpletely revised and e n larged by William I.
Orr, W 6SAI. This is th e com prehensive com­
mun ications m anuarwhieh is the industry
s ta ndard for electron ics e ngineers. technteans,
and advanced radio a ma te u rs . Explains in
authoritative detail how to d esign and build all
types of radio com m u n ica tio ns e quipmen t.

THOROUGHLY REVISED & UPDATED
Provides a complete understanding o f the t heory
and construction of all modern circuitry, semieon­
ductors, antennas, power supplies ; fun d a ta o n work ­
shop pra ct ice , test equi p ment , ra d io m a t h and ca l­
culations . Includ es as pec ts o f t he industr ia l and
military elect ro nics field s of special interest t o the
e ngineer and advanced a ma teur . T he 17th Edition
of the RA DIO HANDBOOK p rovides the broadest
coverage in the field--eompleteinformation on build ­
ing and operating a comprehensive variety of hig h­
performance equipment. All data is clearly ind exed .
832 pa ges ; 6~ :II: 9J-.i"; hard bound . I n val uable for
a mateurs. elect ronics engi neers. a nd d esigners.

NEW 17TH EDITION OF THE FAMOUS

RADIO HANDBOOK
5129 5No. EE 167 Only ••••••• ••

Order from your electronic parts
~ distributor or send coupon below.

r-~ ••• .• '.

: P.O. Box 68003, New Augusta, Ind., Dept. 73-Ell I
I

0 Ship me EE 167 . the new 17th Ed it ion of the I
RADIO HA NDBOOK at $12.95 I

I II $ enclosed. 0 Check 0 Money Ord er I
I Nam e I
I II A ddress I
I Ci ty State Zip IL.. --l

HS-2

Fig . 2 . This in put circuit is recommended if you
ope ra te in a humid atmosphere.
the a lternate input circuit in Fig. 2. In this cir­
cui t, HS I is p laced Oil the microphone ami
HS2 near th e m icrophone but i ll a place where
it won't be breathed OIL e HI is a zener diode
whose va lue is approximately ~z the supply
voltage. If the two sensors aTC of the same
type, the junction voltage will be ~ the supply
voltage regard less of the relative h umidity; hut
if lISI is breathed a ll, the voltage will become
more negative and the diod e will cond uct and
activate the relay.

T here is one problem ( actua lly more of a
nuisance) involved with this system; that is the
time lapse in the operation of the SCIISOr. It
will take one or two seconds to act ivate the
relay after talking begins and about five sec­
onds to drop out when you are th rough . Ob­
viously, then. this relay can not control the
transmitter directly. The author customarily
uses a compression amplifier between the
microphone and the transmitter. If the Humid i­
vox is used to control the ga in of the compres­
sor , the problem is solved . The non-corn­
pressed gain is set so that nothing (short of a
chorus of indignant mothers-ill -law) could acti­
vate the VOX unless it is very close to the
microphone. T his m akes it necessary to speak
the first few words loudly. but when the Hu­
midivox relay closes, the compressor ga in in­
creases and only a natural voice is necessary.
\Vhen you are through talking. the system re­
verts to the state where it is impossible to acti­
vate acciden ta lly. Note tha t it is not necessa ry
to shout every time the VOX d rops out , but
only when you start a new transmission. If you
don't use a compressor. just connect the nor­
mally open contacts of the relay in parallel
with a resistor which is in series with the
microp hone and equal to about five times the
input impedance of the transmitter.

The Humidi vox is a simp le gadget wh ich
can save a lot of embarrassment and costs litt le
to build. T here are many opportunities for ex­
perimentation: for instance, you could discover
how to make it not respond to alcohol. This
could save further embarrassment! If a t any
time you decide to go back to ITI' or even
C\V. you can always lise it to lower the roof
of your convertible. . .• 'VA9IKL
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The RSGB Radio Data Reference Book
This fine RS G B Ra di o Data Ref e ren c e Book is th e best r e ter­
e nce book f o r a ma te urs w e've se e n. It co n ta ins al mos t every.
thi ng you migh t n e e d t o look up: for mu las o f a ll t yp e s , rl
power amp lifier desig n, pi n e t w o r k design, wtd e-ba ne cou ­
plers, tuned resonators, pla te and grid circuit des ig n, filters,
TVI diag nosis and cor rection, an te n na desig n, t ran s m is s io n
line da ta, pads, co ils, power s u p plies, m odulati on, reacta nce
c harts, co nversio n f a ctors , m ath t abl e s a n d much m o re. It ' s
ha r d bound wi th t r ad it ion a l En g lish qua li ty, so w on't f all
a pa r t after a few mo nths as paper-bou nd books ofte n do. If
you bu ild your gear, or wa n t t o really understa nd your equip .
me nt , you ne e d th is inexpe nsive bu t va luable book .

$ 2. 25 postpoid
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~ These excellent handbooks published by the Radio Society ~
~ of Great Britain are the perfect gift for active hams. .

This fabulous 540 page hardbound handbook completely
a nd t ho r o ug h ly covers every aspect of amateur rad io;
t u bes , t ransi s t ors, receivers, t r ans m it t er s, vhf gear, a n­
t enna s , side ba nd , FM , m obil e eq u ip me nt , no is e a nd Inte r- ,
te r-e nce , p ropaga tio n, key in g , med ura tto n, po wer su p p lies,
measurements, ope ra ting and sta tio n la you t a nd much,
much more . It is completely illustrated wi th photographs
and drawi ngs. This handbook is very well wri tten and
com p lete ly u ndersta nda b le. Th i s RSGB tr ies t o help h a m s
improv e t he mse lves, so i t in clude s mu ch nece ssary t ech ­
nica l data t ha t some American ha nd boo ks ig nore. F o r
instance, suppose you wan t t o desi gn a li near for SSB.
The B r a nd X Handbook devotes abou t four pages to
desc rip tion, inc lu ding a fable of t y p ical values of pop u lar
tub e s . The RS G B H and book gives 13 pages t o them , plus
many pages of co ns t ructio n, e tc. The RS GB H and boo k is
a n ec e s s ity for the bui ldi ng, technica lly mi nded ham.
Even if you don 't build, t h is book will help you u nder.
stand your equipment and radio better. $ 5. $0 postpo id

i
~

~

~~~~~~~~~~~~~~~:~~~~~~~~
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Ron Wren W6DFT
1264 ldvlberrv Rood
San Rafael , Calif.

The Now-You-See-It,
Now-You-Don't Antenna

\Iy wife looked a t the brand new house and
sighed, " It 's benut tful. And look, there aren 't
un y wires or telephone poles to mar the

••scenery.
1 choked. Xo poles. uc lines or TV antennas

meant only one thing: the builder had spent
a small fo rtune burying the utility wires ami
ins talling a master cab le TV system, No half­
wit ham was going to move in a nd spoil the
view with an outrageous antenna farm .

Here was mv wife's dream home . .. und
it happened to he a ham's nightmare . At least,
I thought , it didn 't have a bui lt -in intercom set

B Oil is a partn er ill (111 (l ei age ncy. lIe's tcrittun
articles fo r hum I/Iagazilles (111(1 other 11laga·
zincs. lie hus (Ill AB in Radio-TV Broadcasting
from San ] ()!w State College.

like even' home ill the last tract we saw.
I shuddered as 1 thought of the probable mass
"I I " (intercom interference) we would have
experienced: "Who's that on the intercom .
dear?" "I don't know, but 1 think he said he's
in Guatemala." ,

As my wife toured the models I checked
with the builder's salesman and found , as
m auy hams are discovering in new develop.
ments, "no a ntennas without approval."

Suddenly, a thought flash ed across my miud .
I recalled those old World \Var II B movies
. , . yOll know the kind w here the secret agent
raises a mysterious antenna lip h om an under­
ground hideout and transmits the coded mes­
sages home to his sin ister government.

I had the answer! \Vhat 1 constructed,
with the approval of the builder, ma y help
other hams faced with the dilemma of esthetics
over electronics.

FI9'lNG WEIGHT TO HOLO

(
~T~~: ~

..csu:y V- <I

' PLU. TO RAISE:
ANTn"~A

PU..lNG GU1' ROP£ PI.U.S A~TENNA j~TO VERTICAL POSITION VERTICAL ANTENNA I~ HORIZONTAl. POSITION

•

AIIITEN..A

-

BAKELITE BASE IN SUl ATOR

-

•

~
in hor izontal posi tion .

Hl'<GES_

.,
l

AntennaAntennc In ver t ica l pos ition.

A>fTE..-A

62 13 MAGAZINE



Now you see it ..

----• . . now you don ' t.

-

Concentrate on 20 meters v • - the
best DX band toda y. Use a Masley
full- s ize A- 203-C wide spaced,
ga mma matched, 20 meter beam.
Fea tu re s: VSWR 1.5/1 or better,
Rated for full power. As sembled
weight 40 lbs , T urn ing radi us 22
feet.

Exclu s ive Mosley element design
v irtua ll y el iminates e lement flutter
and boom vi bra tion.- -

I took my xtosley \ ' -4 vertica l (any vert ical
an tenna will do) and fastened its p lastic base
to a piece of hoard- about an inch thick by 8
hy 10. all the other side of the hoard I
screwed a pai r of ord inary d oor hinges. They,
in tu rn , were screwed to another 1 x 8 x 10
board securely bolted to the Rat part of In,"

roof.
Next, I Fastened two nylon guy ropes to the

antenna and anchored them to the roof. But for
the third guy. I took an extra long length of
nylon and ran it fi rst to a pulley hooked to
my chimney, then across the roof to a second
pulley, then down the side of the house.

The action is simple, esthetica lly pleasing
U9% of the time and only slight ly suspicious­
looking the IX of the time when the antenna
is being used. The vertical. you see, is nor­
mullv horizontal-Hat on the roof and com­
plete ly out of sight. When I'm ready to trans­
mit, I pull 011 the third guy rope, smile cuu­
ningly, and watch as my antenna slowly rises
to a vertical position . The guy rope is tied to
the house to hold the antenna up while I'm on
the air, and released to lower it to the roof.

Since most of my operating is done at night,
few of my neighbors know of the antenna's
existence. And those who do simply think I'm
a spy. It's better than being a ham in a "no­
antenna" neighborhood. . . . \V6DFf

for
20
r:ne t ers
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WITH THE

CLIFF-DWELLER @

,

WATCH FOR THE HIGH POWER HUSTLER

"The home of originals"

Still the only solution
for limited space antennas

The CD 40,75 is a NEW·TRONICS original engl­
neered for limited space antenna installations. Band

SWitching and tuning perfonnecf by three motors. Maintains

a flat SWR Over the entire 40 and 75 meter bands. Control
unit permits yOU to stop one tuning motor While running the
other to lengthen or shorten One side. This gives yOU effective

control Over the electrical center of the antenna to Offset
distorted antenna environment Rugged aluminum cast.

ings Cont ribut e to over a ll strength. Control
unit located in your shack.

CD-40·75 ••• $149.50
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SUPER

unbelievable mobile performance
The Super Hustler has ...
High Power Capability-Capable of maximum legal limit on SSB.
Widest Bandwidth - Better than ever ... maintains minimum

SWR over phone portion of 40, 20, 15, and 10. - 60 KC wide
at 2 to 1 SWR on 75 meters.

low SWR - 1.1 to 1 or better at resonance ... no special match ­
ing required.

Proper Base Impedance -Nominal 52 ohms at resonance -no
magic lengths of feed line or matching devices required .

low Frequency Drift - Frequency drift from heat held to abso­
lute minimum.

Here's 413 reasons for exceptional performance.

~-~~:i~:;;n~;;;;~3i~;vid~a-;-;0~ch;~~~~:--
lated from each other for top performance value.

See the new Super Hustler at your
distributor NOW . . . get the facts.

NOVEMBER 1966

SWR chart and com­
parative information
supplied on request.
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Home Made Custom

G. "Steve" Ste phens W9SLM
RR No.2
Shel don, Illinois

Decals

I am sure that most hams who like to build
eq uipment are familiar with decals. Decals
give that commercial look to home cons tructed
eq uip ment .

Many times in the past , I have needed a
special title O!" d esign that was Bot ill my com­
mercial package . I imagine other do-it-your­
seifers have also been faced with this problem .

Perhaps your projects only require standard
tit les such as : KVA, Gauss, De-emphasis, lI ot
\Vater, Tilt , etc., whereby a commercia l se t of
decals will do the job. Should you require a
special title. however, here's how you C:In

make it at home by a method th at IS easy,
cheap, and fun .

See if you can find the following material
in your junkbox: a sheet of decals, a rubber
stamp, and a piece of glass or plasti c that will
provide a smooth surface onto w hich you ca n
roll some thick paint. Apply a small dub of
paint to the glass or p lastic and roll it out
into a thin layer. Gently mash the rubber
stamp down into the paint to ink it. Now
firmly stamp the impression onto the border
of the decal sheet, being careful not to press
too hard or slide the stamp sideways. If you

66

goofed on that one, try another. A little prac­
tice will probably hc needed to get the d esired
results. When the paint is dry, the decal can
he app lied in the usual manner.

Commercial decal paper and other sup plies
can be obtained from a rt suppliers. A shee t
of " Klea r Kate." 20"x2,:>" , decal paper, thai
sells for about 32 cents, will make many de­
cals. Special inks and p aints call also be p lll"­
chased, hu t some success call he achieved
with ordinary enamels.

A variety of rubber stamps ca ll be obtained
from mail-order houses, or office supply stores.
One, familiar to hams, is the "Xnme. Call, and
Address" stamp. This is ava ilable for about a
dollar, and it makes fine decals for identifying
your eq uipment. The small set of individua l
character stamps show n in the photograph is
handy and allows setting type for about any
tit le that you might need. These and other
types arc usu al ly available in severa l sizes and
stvles.

1\0 matter which typ e of rubber stamp YOIl
lise, you're likel y to have some trouhle 011

vonr fi rst few tries. These sugges tions may
help yOIl achieve better results : First , roll the

The upper left deca l wa s
made with a si lk screen .
The upper right decc l
was made by cutting a
ste nci l from poster board
and spra ying through it
with an aerosol type
spra y ca n. The lower left
of the photo shows sev­
e ra l decals made with
the familiar " ca ll, nome,
a nd a ddress" rubber
s ta mp. In the lowe r right
is pictured a sma ll tran­
sistor project with letter­
ing done in deca ls made
by the author. The " KK"
was made with a ste nc il
cut from poster board a s
explained obove . The
" W 9SLM" was mode
from the rubber stomp.
The balance of the let­
tering was from commer-
cia l decal pocks.
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Severer IYP~S or rubbe r stomps ava ilable a t low cost
is a tu be of sto mping ink.

paint into a thin film and do 1I0t Prt~SS too
hard Oil the stamp. Thick layers of paint or
too 1I111Ch pressure will fi ll in the le tters and
make them smear 0 11 the decal sheet. T his is
the most important step , as it will make the
difference between a dean, sharp impression
and a smeary one. Second, after the decals
are stamped. dean the rubber stamps with a
thinner or solvent that will not dissolve the
rubber. Pay special attention to removing tilt'
paint from inside the characters. as once it
dries it is difficult to ge t out . Third, the con­
sistency of the paint should be thick so it will
not run or leave a d im impression Oil the deca l
sheet . Fourth, the stamp itself should be
sharp, as it will print only as clearly as its
letters are sharp .

I have also had some success in making:
designs for d ecals by cutt ing stencils, placing
them on the decal paper. and sp raying
through them with a spray paint can.

Should you desire to produce a large quan­
tity of the same d ecal , such as for a d ub p roj­
ect, a stencil cut 0 11 a mimeograph maste r
sheet will serve the purpose, and it can be
nm off at home. And, if you're really enter­
p rising, you can devise other jazzed up gim­
micks for making truly unique decals.

NOVEMBER 1966

that can be used by do-it-vourselfers. Also shown

That's it men . 1£ you've been looking for a
special tit le or des ign in a decal that isn 't in
your commercial package, try my method, and
it will give your latest creation that custom
appearance.

.. . W9SL~ 1

A Quick sa mple impression that can be readily
mode to tryout this method of making decal s.
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Houston Gene Dewey W B6AFN
314 East G Street
Ontario, California
Photo by Robert Ra thburn .

Finding the median resistance
Using two resistors of approximate ly the

same va lue, attach each resistor to ea~h set
of terminals. Find null and record dial reading.
Exchange resistors. Find null and record dial
reading. Add the readings together and divide

Are you looking for a simple gadget to
match resistors, and to measure accuratelv the

•
values of those unmarked surplus capacitors?
Your problem is solved . This little in strument is
1I0t only simple, but also cheap, versatile, an d
accurate.

Note on the sch ematic that the ac source
and null indicator are not included. Inclusion
of these would only increase the building cost .
Most hams have an ac source readily availab le.
You can use a 6.3 Vac transformer, an audio
generator, code practice oscillator, or your ham
receiver. (T urn on the Xtal Calibra tor on the
receiver; tune to loudest heat note ; plug the
bridge into the phone jack. Simple .) The null
indicator may he a VO~t, VTV~I, or a pair of
headphones.

Calibration is accomplished in two parts.
First, find the median resistance. Second, cal l­
hrate the bridge to measure capacitance.

hy two. The answer should correspond to the
midscale reading on the dial. If the an swer is
not the same, adjust the dial and repeat until
satisFactorv results are achieved.

,

WB6AFN's simp le copocttcnce-reststc nce bridge .

Capacitance measuring
You will need three "standard" capacitors,

.1 ~F, .01 ~F, and .001 ~F. Label nne set of ter­
m inal s STAI"\DARD. Always attach th e stand­
urd capacitors to the STANDAHD terminals
only. Lnbel the other set of terminals UN~

KNO\VN . Using the .1 pF capacito r, attach
capacitors of kuowu value to the U~KNO\VN

terminals. Find the null of each , and record
th e dial reading. Do this with a wide range of
capacities. Graph the data . It should have a
form similar to the author's graph. If each of
the sta ndard capacitors is exactly ten times
greater than the other this one gr aph can b e
used with all sta ndard capacitors by moving
the decimal point to the appropriate place.

. .. WB6AFN

Bridge
A Simple

C-R

...._- -- ---- -- - .,

'00 ... ' 00•,,
vs..... ,,- •~ANGE ,,

e
c

.• +-\.----1

~ .3 -I-----4.-- __+_
•
~e 2 -I-----.....:~-

••

, ,
UNI< PKlWN STANDARD

...u
,

lNOICATO~c

•
S' POT

STD. CAPACITO~ .1•• 01, ETC.

DEPENDING ON ~ANGE0
'.
"r .... ,

I " I

",c

'00
c +-----J.----I---~

eo 100 ISO

~E S I STANCE SCAl.E

Cali brat ion chart for the bridge .Schema tic of the simple C·R bridge .

TO AC SOURCE
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Use Handy
Coupon

Below

GET OUR

DEAL TODAY!

t ()()!< n() further /
The Best Dea ls (Trade or No Trade) on
New Swan Equipment are being made at

AMATEUR ELECTRONIC SUPPLY

T erry Sterman. W9 DIA Ray Grenier K9 KHW
Pro pr ietor Mgr .Ma il Order Sales

•••••••••••••••••••
• To: AMATEU R ELECTRON IC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Milwaukee, Wisconsin 532 16 7 •

• I am interested in the fol lowing new equipment: •

• •• •• I have lhe following totrade: (wnal's your dea l?) •

• •• •• Sh ip me the following New Equipment: •

• •• •
• I enclose I I wil l pay balance (if any) •

• D COO D 1year D 2years D 3years •• •
• Name •• •• Address •

· C·1y •
• I •

• State Zip .
• D 5end Reconditioned Equipment Bulletin •
•••••••••••••••••••

75.00
85 .00

130.00
140 .00
65.00
75 .00
65.00
70.00
30.00

5.00
3 .00

35 .00
18 .00
25.00
19.50
19 .50
15 .00
95.00
65 .00
19.50
25.00

~SWAN~SWAN

The payments shown above are for a 36-month ti me-payment
plan with 55.00 down. The minimum total ordel that may be
financed f OI 12 months i s 560.00; fOI 24 months · $120.00;
for 36 months · $180.00. NOW! OUI t ime-payment plan etters
a lOS-day pay-oft opt ion!

L88K at your low Monthly Payment
AFTER JUST s5o0 DOWN

AMATEUR
ELECTRONIC

SUPPLY
4828 West Fond du Lac Avenue
Milwaukee. Wisconsin 53216

Phone (414) 442-4200
MILWAUKEE STORE HOURS: Mon & FrI·9 am to 9 pm;
Tues . Wed. Thurs-9 am to 5:30 pm; Sat-9 am t o 3 pm

350 IO-80m Transceiver • •••• •• •• • •• • (14.98) S420.00
400 IO-80m Transce iver les s VFO • ••• ( 14. 98) 420 .00
250 Transce iver for 6 Meters .•••• .•• ( 11.55) 325.00
Hark I Linear - less tubes .• • . • • • • . • ( 16.97) 475 .00
Two 3·4OOZ Tubes for above ..•..•••. • (2 .27) 68.00
405 MARS Oscillator - 5 fixed channel s ( 1.44) 45.00
4068 Miniature Phone Band VFO ••• ••• (2 .52) 75.00
410 Full Coverage VFO . . .. . . . • . . . . . . (3 .25) 95.00
117XC 117v AC Supply w/cabinet& spkr (3 .25) 95 .00
230XC As abov e . but for 230 volts •... (3.6 1) 105 .00
117XB 117vAC Suppl y enty -, less cabinet

& spkr , (norm a lly us ed with 400) . •.•. (2.52)
230XB As above , but for 230 volt s .. •. (2.88)
14- 117 12v DC Supply w/cable . ..... • . (4 .5 1)
14·230 As above , but w/ 230v 8as ic sup (4 .87)
117X Bas ic AC Supply ONLy • . .•.•• . . (2 . 16)
230X Basic AC Supply ONLy • . . • . . . . . (2.52)
14X 12'1 DC Module & Cable • ..•. •..•• (2. 16)
14XP As above. but Positive Ground •. (2.34)
Cabinet, Speaker & AC Line Cord •• .• .
117'1 or 230'1 Line Cord (s pec ify) •.••••
8' Power Supply Cable w/Jones Plug.••
VX-I Plug-in VOX •• .• . . ••. .•• ••• •• •
558·2 Selectable Sideband Kit for 350.•
22 Dua l VFO Adaptor for 350&400 .•••
100kc Cal ibrator Kit (or 350 •• • • ••• •••
500kc Calibrator Kit (or 250 . ••..•..•.
10m Full Coverage Kit (or earl y 350 '5 • .
55 Swantenna - Remote Control (3 .25)
45 Swantenna - Manual ....•......... (2 .16)
Deluxe Mobile Mount ing Kit. • . • . • . . • . •
RC-2 Remote Control Kit. .• • • •. .•.. ..

IMPORTANT ! - Be sure to send all Ma il Orde rs and
Inquiries to our Mi lwaukee s tore , whose address is
shown above . VISIT - Please do not write the fol­
lowing Branch stores - they are set up t o hand le
walk-In trade ooly-

CHICAGO. ILLINOIS ORLANDO. FLORIDA
6450 Milwaukee Avenue 19 Azalea Pk. Shpg .Ctr.
Phone (312) 763·1030 Phone (305) 277-823 1

CHICAGO & ORL ANDO STORE HO URS: Mon, Wed . T hurs ­
12 to 9 pm: T ues & Fr i - 12 to 5:3 0 pm; Sat · 10 am to 4 pm
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Bob Renfro WA4NXC
RCA Missile Test Project
Grand Bahama Island
P. O. Box 4036
P. A. F. B., Florida

Down Range-AFETR

The Air Force Eas tern Test Range was
estab lished as a testing round for the develop­
ment of missiles a nd launching of satellites.
Several trackin g sta tions located 0 11 islands ami
ships in the South Atlantic acq uire data 0 11

missiles a nd satell ites ami send this informa­
tion to Cape Kennedy for analysis.

This data is obtuiued by telemetry, pulse
a nd C\\' radar, optics, ami receiving sound­
iugs. Some data is used to predict a n impact
point if power should fail in the missile. Some
trading stations arc used to generate naviga­
tional sign als used by ships .md planes.

T he locat ion of the trackin g stat ions a rc
shown 011 the map. It is assumed a missile is
fi red from Cape Kennedy and flies in such a
path to take it near the tracking sta tions.

The prime contractor for the ETR is PAA
(Pall American Airways). The sub-contractor
is HCA (Radio Corporation of America!).

PAA p rovides construct ion a nd opera ting of
the sta tion. They provide food , maintenance

WA4NXC in his shock. Note the QSL's ove r the ri g.
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of quarters, laundry. etc.
HCA provides the technical people to oper­

ate and maintain the electronic eq uipment.
The equipment is owned by the Air Force and
manufactured L~ ' severa l companies.

Items necessary for susta ining human life
are supplied by PAA . A military-type dining
room is opera ted a nd the food is excellent. A
typical breakfast consists of severa l juices and
fruits, fried potatoes, eggs any sty le cooked to
order. bacon, ham, toast , cooked cereal, hot
cakes. French toast , etc. Take your pick of as
much as you want.

Di nner and slipper offer seve ral types of
meats and vegetables. There is 11 0 charge for
eating in the mess hall.

F ree laundry is provided as well as free
movies. Modern fi lms with plenty of good Mr.
x tagcc and Hoadrunuer cartoons are shown a t
dusk at an outdoor movie theater.

In addition to :2 weeks normal vacation per
year, Downtungers receive an additional 30
d ays vacation. Free transportation between the
sta tion and Fl orida is provided.

Salary is a tt ract ive, Downrangers receiving
an additional 30% to 40% depending Oil loca ­
tion. The sala ry is also tax free since th e sta­
tions are foreign .

Ma il service is provided hv th e Air Force.
I count on a mail delivery on ce a week even
though they are planned more often .

T racking stations are on tropica l islands
close to the water uud boats and fi shi ll ~ gear
a re supplied .

The working hours are urruuged for plent y
of time to enjoy the loca l sports a nd climate.
However. the dining room does not conform .
It always wants to se rve meals in th e middle
of a ball game or diving expedit ion.

Most stations have a club with snack bar
where you can buy hamburgers and o ther
snacks. If you prefer to take your meals in
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.
On 6M.t.....:
Futl4 Elements
I -folded Dipole
t-senector
2· Directors

liquid form. a ttractive prices p revail. For in ­
stnnce-eMartini for a quarter!

Getting a license to operate a t a Downrange
tracking station is not impossible. Inspection of
the H. O. I. (Hange Operating Instructions)
will ind icate the procedure for each station.
Downrangers can usually obta in a license
easier th an a native by going through the Air
Force .

Out of all the technical people working a t
the tracking stat ions, there are very few active
hams, one out of two hundred I would say.
However, take a commercial vessel that docs
no technical work, just hauls grain and chemi­
ca ls around the world, and you will find one
out of th ree or four a ham. For in stance, the
"Marine Shipper" merchant sh ip. crew of ten .
Out of this are th ree hams. \V4\VYI , K200H,
and \\'3\VVE. Take the HCA missile tracking
ship. "American Marrine r" 300 scientists and
engineers on board . only one active ham,
W .'5CA Z.

On a tracking sta tion near the U. S. fringe
area. T V reception is possible from Miami.
This b rin gs back the TV! p roblem. Also BCI,
where thi rty men live in one building, all play­
ing their transistor rad ios. All we need is 11r.
Ham to fire up a 100 watt rig down the hall
and these transistor radios pump up and down
.....i th his keying or modulation.

The ham that does operate will use ear­
phones, have his room light out, and u se a dis­
guised antenna. Could he there are more ham s
and th ey just don't let it be known.

Of these so-called active hams down range•
..vhy don't you work them"? :"'1 y investigation
shows this:

The typical ham gett ing off work checks out
scuba tanks, does a bit of spear fishing in the
crysta l-clear, shark-infested waters of the
South Atlantic, makes it back for supper, and
thoroughly gorges himself.

Then to the club for a few after-dinner
drinks to aid digestion. Then it's time for the
outdoor movie theater and become food for
the mosquitos and sand fleas for three hours.
After that some liquid refreshments, game of
darts and p ool , then bedtime.

\Vho wants to turn on the ri~? Because
downrnngers have exotic prefixes of VQ9, ZD8,
ZD7, etc. , it's impossible to have a leisurel y
QSO with an old friend . The pile up is enough
to burn out your receiver.

So you want to join up and operate from
exotic DX spots, and really get your fill of DX
operating? Chances arc you will soon find skin
d iving. playing pool, and gi rl chasing in the
native village more appealing than sweating
over your rig. . .. \VA4NXC
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MODEL A-62 . 300 OHM
On 2 M.t.rs :
18 Elements
1- Folded Dipole Plus Special

Phasing Stub
1·3 Element cormeer Reflector
4·3 Element couneer Directors

Amateur Net S33.00
Stacking Kit S 2 .19

MODEL A·62 GMC ' 50 OHM
On 2 Meters : On 6 Meters :
Equivalent to 18 Elements 4 Elements
I ·Gamma-Matched Dipole l ·Gamma·Matched Dipole
1·3 Element Colinear Reflector 1·Reflector
4·3 Element ccunear Directors z-Dlrectcrs

A m ateu r Net ...• S34.50
Stacking Kit . "" . . S 1 8 .0 0

MODEL AB·62 GMC
On 2 Meters: On 6 Meters :
Equivalent to 30 Elements Equivalent to 6 Elements

Amateur Net . . .. S52.50

Also,
5 New 6 M eter Beams
3 New 2 Meter Beams
1 New 1'4 Meter Beams

Cold Corodized for Protection Against Corrosion

See Your Hnco Distributor or write lor Catalog 20-226

The FINNEY Company - Bedford. Ohio
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Byron Weaver W B2HA L
87 Cottage Place, Ap t. 22
Long Branch, New Iersev

The Second Requirement
Get maximum pOlVer from your link coupled lran.m littel'.

Although the pi-network is the most popu­
lar output coup ling circuit, there arc still
many who use untuned inductive coupling to
transfer power from their transmitter to the
antenna. This type of coup ling is p robably
most widely used in portable or mobile eq uip­
ment where the power is low. It ap pears to be
a simple, inexpensive , and space-saving
method but the question arises, «Are you
really getting the most from it?" Chances are,
you are not l

Recent ly, I built a battery opera ted low
power transmitter and decided to use this type
of coupling.

Fig. 1 illustrates a typica l circui t, where H
represents the load resistance. Assuming that
the antenna and transmission line have been
properly matched ( in which case R is eq ual
to the line impedance), maximum transfer of
power will occur if:

l. The tank circuit (C l and LI ) has a
loaded Q of 10 or less,

2. The p ick-up or link coil ( L2) has a re­
actance eq ual to R at the operating frequency,
and

3. Coup ling is very tight between coils.
Little difficulty arises ill meeting the first

and third requirements, but if your transmitter
fulfi lls the second requirement, either you are
very lucky, or you have taken time to make
tile worthwhile ad jus tments!

The ob ject here is to enable you to mee t
the second requirement! Theoretically, it is
possible to compute the approximate induct­
a nce, but the approximate is not nearl y
enough! Moxt articles state a certain number
of turns for L2. This may have been optimum
for the author h ut most likely you will not
have a replica of his tran smitter. Then too,
he may not have ad justed his link p roperly
either.

T rial and e rror is the method I have found
to work most satisfac torilv to meet the second

•

~ ? u,.... p

•

Fig . I . Typ ica l rf output a mplif ier showing t he
out put coil, L I , the li nk, L2 , a nd t he load re­
sisto r, R_
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req uirement . It requires only tim e and pa­
tience. Once finished, you know the status of
your power.

Following is the procedure I used to in­
crease my output voltage from 0. 15 volts peak­
to-peak to 13.5 volts peak-to-peak across a 50
ohm load. The d B meter Oil the receiver went
from 35 d ll to well past the 100 dll mark!

Since my coaxial cable was about 50 ohms,
I connected a 50 ohm, 2 watt resistor directly
across the transmitter output connector, keep­
ing the resistor leads as short as possible. T he
resistor was the composition type and not of
the ind uctive variety. Connecting an oscillo­
scope across the res istor I found the voltage to
he 0.15 volts peak-to-peak with 3 turns on the
link of the 40 mete r transmitte r. T he turns in
both Ll and L2 were close wound on a 1
inch diameter form . By spreading the turns
on L2, the voltage increased to about 3 volts .
This indicated that I had lowered the induc­
tan ce a nd/or got closer coup ling since there
was now no space separa ting Ll uud L2. By
taking a turn off the link, the voltage in­
creased to about G volts for 2 tight wound
turns. Opening the turns decreased the volt­
age. " loving the link closer to, and away from
LI varied the voltage tremendously, although
moved only an eighth of an inch or less at a
tim e. Finally, a point was wound where I had
a maximum of 13.5 volts peak-to-peak for my
litt le rig and I applied a little cement glue on
the p ick-lip to hold it ill place. The results of
the adjus tment were obvious on the receiver's
meter w hen the rig was reconnected to the an­
tenuu H II C for it pegged!

~ 1:lIl Y amateurs don't have a scope avail­
ublc as I do, but call possibly find a friend
who has one. Pilot lamps of the proper imped­
ance could be used in p lace of the resis tor b y
observing the brt lliauce and adjusting for
maximum. An AC voltmeter suitable for the
frequency might he a substitute for the scope.
everul resistors can be paralleled to obtain the
wattage and resistance required for your rig.
Make sure the leads are as short as physicall y
possible in any case.

After a ll , if yot! ha vc given time to build
a rig, y O ll should n't short-change yourself by
keep ing the power in th e rig rather than the
antenna , unless you a re i ll need of a heater
ra ther th an a contact! ... \ VB2HAL
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,.,.350TRANSCEIVER

5 BANDS
·400 WATTS

420
ONLY 10% DOWN
OR TRADE-IN EQUIPMENT

AT EDWARDS YOU
GET:
BIG TRADE-INS
NO FINANCE CHARGE if
balance paid within
90 days

OTHER FEATURES
• 3.5 . 4.0 me, 7.0 • 7.5 me, 13.85 ' 14.35 me,

21.0 • 21.5 me, 28.5 . 29.0 me (10 meier full
coverage kit available).

• Transistorized VFO.
• Crystal la ttice filter.
• ALC ... AGC . . . s-Meter.
• 5% in. high. 13 in. wide. 11 in. deep.
• 400 watts SSB input.
• lower sideband on 80M and 40M. Upper sideband

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

ACCESSORIES:
• SW· 1l7XC AC PIS $ 95
• SW·14·117 OC PIS 130
• SW·14X OC Module 65
• VX·1 VOX Unit 35

A
LARGE SELECTION

OF
RECONDITIONED
EQUIPMENT • • •

INQUIRE.

FASTEST DELIVERY
TO ALL POINTS!

ELECTRONICS
TELEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401
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Heath 88400

The lIea th SB~OO and SB300 work well to­
gether in tranceive but there are times, usually
working DX, when it is necessary to operate
them apart from each other. I t then becomes
a chore and takes time to shift plugs and
cables in the SB400. The Collins S Line makes
a similar change by simply throwing a switch
011 the front panel of the exciter when the re­
ceiver and exciter have been cabled together
for truuceive operation. However, at times,
this ca n cause havoc, and pink tickets, should
the operator neglect to check the band seg­
meut in which the exciter was set. T his is what
has happened when the C\V operator sud­
denly hears SSB signals from American sta­
tions down in the 20 meter C\V band. It
cannot possibly happen here with the SB400
and SB300 if the following modification is
made, because a complete split of the two
units has been accomplished by the turn of a
switch and they are not interdependent upon
one another as in Collins. Furthermore, a
messy mix-up of cables is eliminated. T he
elusive DX station down in the fore ign phone

Location of the new switch.
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Cdr. Goy Milius W4 NJF
Robert Webb K4ASU
421 Soddle Rock Rood
Norfolk, Va.

Modification

band can be heard while he is called, up in
the American phone section without delay .

The entire affa ir is done by the installation
of a double throw, 2, 3 or 4 pole rotary switch
with two wafers. A common surplus item was
used here but others are readily available in
tile market. The />oles of the rotary switch are
attached to the eud from the mixer and arc
thrown to the lead to the receiver L~IO or to
the lead to the transmitter L~10. At the same
time, using the second wafer, when in sp lit
operation, the dia l ligh ts of the 5B400 are en­
ergized to indicate that the transmitter is being
operated separately and the receiver L~ IO is
gro unded out.

This is (Illite cheap, easy and simple because
beside the rotary switch all that is required is
a length of HG-58A/ U coax, a small piece of
aluminum , th ree phone-plugs. a piece of hook­
up wire and a 100 ohm ~2 watt resistor. Most
of the wiring call he done before the rotary
swi tch is installed. The only modification to
the original 5B400 is a minor change in the
wiring of the two d ial ligh ts which are fed
normally from two different sources. To control
them with one switch, the dia l lights, of
course, must be fed from one source and wired
in parallel.

T he accornpunying photograph clearly
shows the placement of the rotary switch for
which a small bracket is constructed from the
piece of a luminum. The screw which holds the
bracket is a lready in the L~lO cover of the
5B400. It is loosened and run through a hole
or slot in the bracket and put back into its
original hole. The bracket is bent sufficiently
to permit the rotary switch being used to fit
comfortably in the space to the right of the
UfO.

The wiring is re latively simple afte r the
cables have been prepared. All of them call
be soldered to the rotary switch before in­
stallation. Lay aside the two cables which
came with the SB400 and which were used
to make the transfonnation to transceive. Save
them, as they may come in handy at a later
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SHOWN IN TRANSCEIVER POSITION
Fig . 1. Wiring of the new switch for the Sli-llne.
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Eo, . of Operation- roller guides between sect ions assure
easy, safe, frict ion-free raising and lowering. SI•• ngth ­
welded tubular steel sections overlap 3 feet at maxi.
mum height for extra sturdiness and strength. Unique
HOHN raising procedure roi,., 011 , -ction, tog.th.r- uni.
forml y w ith an equal section overlap at a ll heights!
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5impl. Indallotian- insta ll it yourself-use eit her flat
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ing o n your needs. Rot.d and r.,t.d- e nt ire line engi­
neered so you can get exactly the right size and properly
rated tower for your antenna. The HO HN line of towers
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SEND FOR ROHN TOWER HANDBOOK
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-ONLY $100 postpaid (,~cial to readers

of Ihis magazine). Nearest
so urce of suppl:r sent on request. Repre­
sentatives wert -wide to serve you. Write
today to:

ROHN Manufacturing Co.

•

date. Cut four cables from the RG-58A/U. It
is suggested that, prior to cutting the coax,
yon determ ine the le ngths req uired by using
a piece of so lid wire which ca n he threaded
between the components and thereby oh tain
fairly accurate dimensions. Enough cab le
shou ld be used to be dressed professionally
around the components on the chassis. Length
is not critical. In the photograph the cables
appear to he rather long; but they were short­
ened for neatness after the picture was
snapped .

Two of the cables just cut are fitted with
phone-plugs at one end whi le the remaining
end of each of the two is stripped to solder to
the lugs Oil the rotary switch. One cable,
which will go between the rotary switch and
the transmitter L~IO has the 100 ohm resistor
inserted in series with its center lead and a
phone-lug is fitted immediately after the re­
sistor. (Th is is the same arrangement as on
one of th e origina l cab les which came wit h
the SB400. ) The other end is a lso stripped
for attachment to a lug 011 the rotary switch.
T he fourth cab le is rather long and has both
ends stripped. One end of that cable will be
soldered to a lug on the second wafer of the
rotary swi tch. The other end will be fed
through the rear of the cab inet and joined in
and at the phouo-plug a lready on the cab le
which comes from the receiver L~IO. T here
is a small hole in the back of the SB400 cabi­
net which requires only a little enlarging to
adm it RG-58A/ U. This concludes the p re\>ara­
tion of the cab les and they should be sole ered
to the proper lugs on the rotary switch as set
out in Fig. 1.
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of Maps-Order Your Set Today!
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At first glallcc it will appear as if one seg­
ment of the top wafer on the rotary switch is
not necessa ry because a ll the connections
th ereto go to ground. H owever, nothing will
he saved by conuecfing the sh ie lds of all the
cables together. Nothing but all unwieldy mess
results, and there will he saved only one seg­
ment of the rotary switch- two sections or
wafers are still necessary. The rotary switch,
therefore, becomes an exce llen t tie point for
all cable shields.

0 11 the lower wafer of the rotary switch a
d iscerning eye might he led to believe that in
place of the 10ll g cable which goes out through
the rear of the cuhiuct, connect ions can be
made d irectly at the rota ry switch, thus elim­
inating the lon g cab le. T his was tried and the
results were quite unsatisfactory. Spurious
emissions appeared. As the purpose of this
cable is to ground out the receiver L~IO w hen
the transmitter L.\IO is in use and berebv
eliminate or prevent beat notes from the com­
binat ion of both L:\ IOs, it is logical that the
grounding should be made away from the
transmitter amI outs ide of the receiver.

As for the d ial ligh t modifica tion, view the
ligh ts from the front of the SD400. Disconnect
the brown lead coming from the base of the
mixer band-pass circuit hoard at the left-hand
dia l light. Lengthen this wire so that it will
reach p in # J on lower wafer of the rotary
switch a nd solder it to pin # 1. (See Fig. l B.)
Discon nect a ll th e leads on the right dial ligh t.
There arc a good number a ttached thereto
because it has been used as a tie point. Solder
all those leads toget her and tape them well.
T hey can hang free. Run a lead from the left
dial light to the right dial light. Run another
lead from the left dia l light to pin #4 on the
lower wafer of the rotary switch. You now
have p laced both ligh ts in parallel fro m one
sourc-e of power and the switch w ill comp lete
the circuit only w hen it p laces t he transmit­
ter L~ IO in to operation. T he connections to
th e switch call be made after the cab les have
been attached and before the rotary switch is
attached to the bracket on the L .\IO cover.

To embellish the job you can make a little
d iagram as seen in the photograph to tell you
where the pointer lies. This, of course, is not
too necessa ry because if everything is working
correct ly yo ur d ial ligh ts will light when your
transmitt er L~ IO is taking over.

Anyone who has the two pieces of gear can
immed iately discern the inconvenience which
this modification removes. Now, a ll you have
to do to leave transceive operation is to lift
the transmitter c-abinet cover and sw itch to
sp li t opera tion]
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COLLINS R391 SIMILAR TO R390

•

ON
MORE

COLLINS
I
I

In the J une iss ue we published a n a dver t lse ment
o n Col lin lJ Commu n ica t ions Receive rs , Many o f you
have written in 8sk inll f ur- a pec ttleu t lo na un d l, r ice!l
a n d man y have been sold. Because of t he quest ions
asked, I feel t ha t I h a ve left out in for mation which
rnhch t ot herwise ha ve enabled other sets to be sold;
so here e oes ;

The Colli ns 388. 389. 390, 390A . and 391 a re t he
best com mu n ications r ece ivers ava ilable in the world
today, When m odi fi ed w ith a p r-oduct. detector, they
actua lly o u t-per-fo r-m most o f t he se ta ma de w hich
sell a t two to five t imes as much mo ne y bu t w h ic h
were dellig nE'd to be light-weight veeejons, T hese
models o f wh ich I write a re rugged. reliable . trust­
wort hy, and lm p resstve in the job they do. Look ing
a t what the dolla r buys tuday in te r ms of 1966
producta, you ca n ectua llv fee l the supe r ior va lue
in t hese sets. T here are those of you who want a
eommunicet fone receiver- w hich can be used in con ­
ju nct ion w ith converters for tun ing 2 meters, 6
me ters , and h igher f requencies. Ho w can you impress
the Ii -megacyc le wide 22 0 MC ban d o n R ,0 MC
band? In o ther words , ho w ca n you dill play prop­
e r ly these VHF ham frequencies o n the HF f requen­
cies such as 80, 40, 20, or even 10, It can 't be do ne ,
When you use the S l ine, you h a ve to keep on crank­
in g in 200 KC chu n ks a nd t hen retune all o v e r again
and even tb is is lim ited to f ou r such consecutive

81'ots. The superior it y of the Collins 390 or 388 series
is thus clea r ly ea t abljs hed fo r t he VHFer. Cons ider
t he need fo r s t nb i li t y in teletype. H e re we wa n t to
preserve ou r 850 cycle fr-equency s h ift and a set which
has a drifting VFO o r UFO will m ean poor results.

Once the Collins has been tuned, it is going to
s t a y put. F o r those of you who wa nt to kno w fre­
q ue ncy exactly, these sets wi ll pet-mf t you to t un e
t o a f requency while the power is olT a nd then by
merel y tu rn ing t he se t o n you will he o n the n ose
wit h in 300 cycles, A side by s ide comna r tson of t he
spec ificat ions of t hese t hree typ('lJ o f r ecei vers is
g iven fo r your cons idera t io n. The p r ices s how n are
for receivers meeting these s pecfficat tons a n d which
have heen painMtakinR'l y restored in all respects to
t hat provided by t he manuracturer. We g uarantee
wha t we sen a nd 80 if you wan t the aa t. is f' act. ion of
havlna the very, very best in h igh freq uency gen ­
eral nurpoee commu nications r eceive ra-c-whet.hee fo r
ham, com m ercial , or laboratory purpoae-c-do not hes­
ita te , fo r if you d iv ide t he C08t of th is m erchandise
b y the number of years of aa t iafact.icn that you will
have, these se ts will COKt the least und yet provide
you t h e mos t, The product de tector modification for
each set is $255.00 a dditiona l. Goods a re s ubject to
prior s a le a nd r .o.b. H arva rd, pa cked for shipm e n t
anywhere in the wo r ld at no extra c harae. See o u r
a d in the June isaue fo r more de tail.

S PECI I" ICA T IONS
39 0A

.5~'J2MC

MCW-CW·AM
E very 100K C
Di R'ital readout

390-39 1
.5-32MC
~fCW ·CW - AM
E ve ry 100KC
Digital readout

388
540KC·30.5MC
~ICW-CW-AM
Dir ect ev·e ry 100KC
L inear w ith f r equ e n cy s lide

rule dial
+ io~Ctow ~~~r:,Cit!l ranee

3mv = 500mw, + 6d b S to N
200cps -6 KC, + 6d b
Dow n 50db
115 / 230V 60 CI l:J
ss
Ha l or unbal aeu-ohm

+ 300 cvc les ± 300 cycles
-40 ~ tu + 65·C -40~ to +65~C

Sm v o n AM , Imv o n C W 3 m v on AM, 1mv on CW
100cps-1 6KC in 6 s te ps 100cps -1 6KC in 6 s teps
Down 55db Do..... n 55db
115 /230V 60 c ps 115 /230V 60 c ps
225 225
125-ohm terminated mat ches 125-uhm terminated with

sa-ohm with adapter adapter to 50- or 70-ohm
3. 2 or 600-ohm :'1. 2 o r 600, and 600 3.2 o r 600 and 600n
I Olhhxl 9wx14 deep IOlhhxl 9wx14 deep 10 ¥.:h xI9wx14 deep
35 lbe. ~O Ibs. 75 Ibs.
5775.00 $ 1350.00 $ U95.00

HERBERT W.GORDON COMPANY

F'requencv R a nge
Mode of Recept io n
Calibratio n
Tun ing'

Output I m peda nce
Dimensions
Weigh t
P r ice

S tability
Temperat ure R a nge
S ensitiv ity
Se lectivity
Spurious F req. Response
P ower S ou r ce
w attaee
Input I mpeda n ce

Woodchuck Hill, Harvard, Mass., 01451
Telephone 617-456-3548
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Don Smith W3UZN
1126 Oute r Drive
Ha gerstown, Md.
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Testing the Heath GR 54

Here's an inexpensive genem/ cov­
erage receiver for the ham or sn'L,

"Ge t a S150 S\I'L Receive r for $8~.9,5,"

the ad read.
"Well, they'll have to show me," I thought

as I sent off a check for the receiver. An ad
can and often does say anything, but knowing
Heath's reputation 1 figured I'd get more than
S8,:; worth anyway. After build ing the receiver,
I've found that they're right.

The GR-54 covers 2 to 30 .\IHz in three
bands, plus 180 to 420 kHz a nd the broadcast
hand . It contains a power transformer with
a full-wave , silicon diode power supply. A
tuned rf amplifier stage is used, w ith two if
amplifier sta ges. A diode detector is used for
A.\I detection and a separate product detector
for SSB. Two d iodes provide the ANL. O ne
stage of audio amplification feeds the outp ut
stage. A huilt-iu speaker is provided with an
out put connection of 8 ohms for externa l
speaker if desired.

A number of multipurpose tubes are used,
keeping the count down to six tubes. In addi­
tion, six diodes are used, plus the power
supply silicon diodes. An "S" meter is used to
ind icate relative strength of signals. T he if
frequency is 1682 kHz.

7.

Most unique ill a receiver ( uot to mention
one under J()() do llars ), is the use of two
crysta ls , one at ]680.1 kHz and the other at
1682.4 kl l z, providing a half-lattice crystal
fi lter! This crys tal filter is placed in the sec­
ondary wind ing of the mixer to fi rst if trans­
former, p roviding a narrow bandpass th rough
the if amplifiers. By using these crysta ls, se­
lectivity is 3.0 kHz at 6 dB and 7.5 kHz at
20 dB! T his is (Illite remarkable for a low
priced receiver.

Sensitivity is vcry good. Best sensit ivity
(on SSB ) , was on the 2.5 to 5 .\IHz band and
was .4 ~v average, with lowest sensitivity of
--l uY on the highest b and. The relatively low
sensitivity on the highest band is rather typical
uud expected.

I wondered how they cou ld maintain such
a high average sensitivity in a kit, w ith the
receiver being built by quite a range of elec­
tronic talent. \ Vhen I built the receiver, this
became self-evident. The kit uses five separa te,
heavy printed circuit b oards! As a m atter of
fact, no wiring is done on the steel chassis,
except for inter-board wiring and the power
supply.
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IMMEDIATE DELIVERY

536260

FREE STANDING
TOWER.
SUPPORTS 9 SQ. FT.
OF ANTENNA.
Shownwith internal Ham M
rotator and2" mast.

YRI-EX

INCLUDES
• FREE: RIGID BASE

MOUNT

• PRE-DRILLED TOP
PLATE - For TB-2
thrust bearing.

• HIGH STRENGTH STEEL
TUBING LEGS. Solid
rod, " W" bracing.

• EASY MAINTENANCE­
No guys or house
brackets needed.

• RISES TO 51 FT. ­
Nests down to
21 ft.

• HOT DIPPED
GALVANIZED AFTER
FABRICATION!
All welding by
certified welders.

ABSOLUTELY

ri-Ex TOWER CORPORATION
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Three boards are used for the front-end
coils. T he first one has all of the antenna co ils,
the second the rf am plifier plate coils and the
third the osci llator coils. Even the coils are
d ifferent on this receiver. T hey lise a very
strong coil form with four st rong mountings.
This prevents the inexperienced from fi nd ing
it easy to break one of them , or hum them lip
with a soldering gun.

The rf, oscillator and mixer stages are lo­
cated on another circuit board , wi th thei r
associa ted parts . The last and la rgest board
contains if stages. detector, product detector
and audio stages . Coaxial cable is used for
int er-board connect ions where req uired . La y­
out is good . A long shaft is used with the
antenna trimmer capacitor, so that it can he
loca ted close to the rf amplifier stage. A rod
antenna is used on the b roadcast band , acting
as antenna and also the antenna coil for that
hand. The antenna input imped ance is a
nominal 50 ohm s.

Using printed circuit bou rcls for the various
coils and circuits, l Ienth has made a lignment
very easy. In addit ion . the coils a rc pre-tuned,
and I do mean pre-tll/well I used a lab signa l
genera tor to align m v kit , and not one of the
coil slugs had to be turned more than half
a turn . If the kit builder did not have equip­
ment, but followed the di rections given in the
manual, he co uld n't go wrong. ( As a matter
of fact, I nlhnred a stud -nt's G H-:54 by this
method and it carne off Bne. )

Cheek out of the receiver 0 11 the ai r cume
off wi thout a hitch. Elect rical lumdspreud is
provided, and with the hal f-latt ice fil ter,
selec tivity and tu ning was very good. The low
freq uency band ( 180 to 4"0 kHz ), was some­
what dead at this location, which is normal
here. T he sensitivity on this band is approxi­
mately 1.5 IlV, however. T he receiver does
not have a tendency to overloa d on strong
signals and the antenna trimmer, un like some
receivers checked out here , really makes a
d ifference.

VHF and UH F is of great interest to me,
so the receiver was tried out with three d if­
ferent conve rters for 6, 2 and 1 ~ meters, one
of which was a tunable type. The receiver is
exce llent for shortwave listening, and generally
ham work, but 1 thi nk its greatest va lue to the
Amateur is as a fixed or tunable if for conver­
ters. A receiver used for this p urpose m ust
have good stab ility, sensitivity, selectivity and
what is so often lacking. a very stab le BFO
and p roduct detector for SSIl. The G H-54
can deliver this kind of operatio n, and for this
purpose I found it to be great. At 884.95.
the GR-54 is a good receiver buv.



Bil l Welsh W 6DDB
2814 Empire Avenu e
Burban k, California 9 1504

Prescri ption for
Healthy Ham Clubs

T housands of radio amateurs belong to ham
clubs scattered all around the world. Ham
clubs are the centers for many interesting and
necessary activities which can't b e hand led
efficient ly by individua l hams. In addi t ion ,
ham clubs call enable individual hams to enjoy
aspects of the amateur rad io service which
they would otherwise miss. OUf ham clubs are
becoming increasingly important but their qual­
ity is 11 0 t im proving fast enough. T his article
is intended to help new clubs get started on
the right foot and to po int out ways estab­
lished clubs can improve themselves. Tile
au thor has been very active in several amateur
grou ps and has served as Presid ent of the EI­
Hay ( W I O~II), Middlesex (W i Il E B), unci
LERC ( W6LS) Amateur Hadio Clubs; in addi­
tion. he h~s held key posts in other amateur

A CLUB ~HOUlD CONDuc r IUl;UL,I,1l llC.fN$INo:> ClAS~f S
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radio organizations. T he same basic questions
are asked by those who want to upgrade their
d ubs and the answers are included in this
article. Each category of subject has a heading
to make it easier to locat e desired material.

Board of d irectors
Purpose: This board determines whether the
dub will be an asset to the amateur radio ser­
vice or whether it will be just another medi­
ocre gro up which stumbles through one boring
meeting after another. In short, this board sets
the pace and its actions result in a club which
is either a fai lure or a success.

M emlwfs: T he Chairman of the Board of Di­
rectors should be the immediat e past president
because he is the one person who knows pre­
cisely what the objectives of the past adminis­
t rat ion were. As Chairman, the ex-p resident
c-nn p rovide d esired cont inuity between admin­
is trations to continue long-term efforts toward
worthwhile d ub objectives. If the ex-president
is not available, any officer from the previous
adminis tration can he elected to chair the
board. All officers from the previous adminis­
tration should be requested to serve on the
hoard a long with all the present e lected and
appointed club officials. Each coordina tor
(committee ch nirm un ] should be invited to
serve 0 11 the board a loll!!: wi th the club's
Trustee and Ed itor ( if applicab le) .

.steeting conducts The Chainnan establishes
the agenda prior to each board meeting to
make sure that each item will be covered. The
hoard meetings must be started promptly and
should he terminated as close as possib le to a
predetermined regular ending time. The Chair­
man must conduct board meetings in a pleas­
ant h ut efficient manner, making sure that
each item of business receives 110 more than
its fair share of time and discussion. Board
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meetings arc not a social affair and board
members must be made to realize that board
meetings have got to be conducted in a busi­
ness-like manner. Take care that minor items
of business and personal chit-chat do not waste
valuable meeting time which should be spent
on important club matters.
Business items and motions: Each item of new
business should be discussed in detail at a
board meeting before it is presented at a regu­
lar meeting. All interested parties should be
invited to attend board meetings a t which
items will be discussed which are of prime
importance to them. Board meetings must be
open to all members and it must be made
known that every club member is welcome to
attend them, although only the regular board
members can vote. Invite interested members
to present their views and ideas at board meet­
ings; do not wait for them to ask permission
to attend board meetings. The fine details
must be hammered out at board meetings be­
fore any item is brought up at a regular meet­
ing for discussion and possible action. If a
motion will be needed, its wording should be
finalized at the board meeting and members
should be designated to make and second any
such motion. It is ridiculous to waste the time
of all club members (a t a regular club meet­
ing ) on details which are more efficiently han­
dled at a board meeting. If an item of business
merits the use of a lot of time at a regular
meeting, use it; however, very few items of
club business warrant such attention.
Planning regular meetings: All details of each
regular meeting are worked out at the board
meetings to assure a productive and entertain­
ing regular meeting. Board members should

, -
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include each club coordinator (committee
chairman ) who spearheads a specific club
activity such as:

Auctions
Bulletin
Contes ts
Convent ions &

IIamfests
Council Federation

Activity
Donation Prizes
E lections
Entertainment
Library
Membership
Officer Installations
Outings & Field Trips
Publicity & Public

Helations
Refreshments
Silent Key
Station Equipment &

Operation
Training Programs
TVI & BCl

Coordinators: Why go along with the old com­
mittee chairman routine when most club func­
tions are actually performed by one person
who either does the job himself or coord inates
the actions and responsibilities of others to
make sure the job is done? Past and present
club officers should take on any of these spe­
cific coord inator duties which can't be filled
by appointees. Most of these coord inator posts
should be filled by the President, using mem­
bers who are prospective club officers.
Selecting Nominees: One of the most import­
ant functions of the board is to secure a good
selection of capable and willing nominees prior
to the nomination meeting. A strong slate is
mandatory if the club is to progress and the
club's progress is affected by the officers
elected . \Vhen selecting a slat e of nominees,
remember that proven willingness to work
(plus regular participation in club activities)
is more important than technical know-how,
operating ability, length of time licensed,
speech-making ability, or personal appearance.
Desire, long-term interest, and dependability
are the prime assets of good officers. It is wise
to limit tenure in each elected office to a
maximum of two consecutive years to main­
tain a healthy atmosphere of new blood and
fresh ideas in the club. The previous elected
officers can strengthen their club greatly by
selecting one of the coordinator's posts and
concentrating on improving the one facet of
the club's activities in which they are most
interested. The tenure of club coordinators
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Write for free descrlptln brochures

band-spanner

Model THMD. de luxe
a-hole mobile mount.

~RAYTHEO~

BIG-K

Model SHM, si ngle hole
de luxe mobile mount.

Want a tully streamlined antenna that
will handle 500W p.e.n.t Buy Band·
spanner. Single antenna covers SO­
40·20·15· 11·10 meters and MARS.
Raising or lower1 ng top whip contac ts
tnte matty exposed l nduct or turns .
s ets exact resonance. Two models:
117.... and 93.... overall. fiberg lass
column and sta inless steel top whip.

1000 watt (p_e.p.) mobile antenna at
• mlnl·power price! Qulck· connect
hlrh power Inducton for 16lt'S0-40­
20- 1~ 11·10 meten hIVe exceptional
tlgure of mer1t-"Q"-measures 230
on 80, rises to 350 on 15 meter s !
Webster Invites comparlloft .f ~11

sky power IDtennl particularly Its
high effici ency spice wound ca lls.
suspended-not mold ed--lnsld e Jl

protective a li-whit e houslng_ Also
compare th e prectston-macntneu.
hinged col um n a sse mbl y t hat re­
leases coil/ whip for rlght· ang le lay·
down. lockup is fast, posi tive .

Install BIG·I{- glve your mobile sig­
nal a real sendctt. Two handy lengt hs
for bumpe r and deck mounting: 93"
a nd 77" overall , re spective ly. And
use the money you save to buy a flne
Webster antenna mou nt.
°rea-meter call 30QW p.e. p.

and

Model BCM, bumper chai n
mount. (sp ring not supplied)

mounts
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should not be limited. Ex-officers are the
backbone of the club when they accept ap­
pointed p osts which a rc not filled with p ros­
pective new officers; this frees the newly­
elected officers to do the jobs they were
elected to do.

Regular meetings
Conduct: Start and end each meeting on tim e.
Retain a business-like atmosphere until all
club business is comp leted and then ease off
and make sure everyone enjoys the enterta in­
ment port ion of the program . 0 0 not permit
time-consuming discussions of business items
which should be handled at hoard meetings.
Do not discu ss any item of new b usiness u ntil
it has heen d iscussed at a b oard meeting, un­
less it is of such a nature that there can be no
doubt of its ready approval or defeat. The
overall conduct of your entire regular club
meeting determines whether or not visiting
hams will return to future meetings and sub­
sequently decide to join your club. It is easy
to get hams to attend a meeting as a visitor
but it takes a good meeting ( plus a cordial
welcome) to get them to return to subsequent
meet ings. Recognize your visitors without
putting them ill-at-ease. It is best to have each
visitor seated besid e the club member who
knows him best and to have your club mem­
ber rise with your visitor to introduce him .
It is a poor practice to h ave your visitors
stand up alone to introduce themselves. Re­
member that the overall cond uct of YOllr
regular meetings also determine whether or
not you will retain your presen t members.
Reports: Recognize each officer and coordina­
tor for any reports they may wish to make
and allow each to use any rostrum and m icro­
phone/ amplifier facilities which are available.
Xlake sure you provide regular reports from
the Treasurer, Secretary. and Chairman of the
Board. If your club p ub lishes a bullet in, such
reports can he included in it and they can b e
rout inely accepted at the regular meeting if
no member requests any corrections or addi­
tions to them . The printed reports give your
members a chance to read them as carefully
as they desire prior to the regular m eeting at
which they are to b e accepted or amended.

By-laws: Rem ember that b y-laws are just in­
tended to serve as a guide to help expedite
the cond uct of business in an orderly fashion.
D o not allow clubhouse lawyers to tie up a
m eeting b y using the b y-laws as a weapon.
Have it clearly stated in your by-laws them­
selves that your presiding officer has the au­
thority to take any reasonable action he deems
necessary to assure proper conduct of the
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meeting in accordance with the desires of the
majority of the members. Make it a practice
to give each prospective member a set of up­
to-date by-laws at the time you give him a
membership application.

Entertainment: Your enterta inment program is
of prime importance at each regular meeting.
Club members have a wide range of interests,
experience, equipment, and education. No
meeting is likely to satisfy all your members
from start to finish but careful planning can
produce meetings which cover such a wide
scope that all of your members do enjoy some
parts of them. Keep training, building, and
operating sessions separate from your regular
meetings but encourage special sessions for
all such specialized purposes. Since your club
members do vary so widely in their interests
and backgrounds, it is necessary to provide a
wide variety of entertainment programs. Oc­
casional short contests (DX prefixes, code
runs, FCC rules, TV!, etc.) can add fun and
interest to meetings. Use a wide variety of
speakers, film s, slides, tapes, and displays to
appeal to as many members as possible. Vary
the entertainment approach often and aim it
at a different ham interest group each month.

Use general interest programs on special
occasions (such as at the installation of offi­
cers) but retain the amateur radio flavor at all
times. If your members just want entertain­
ment, they can go to the movies or a sports
event-or perhaps just stay home and be
mesmerized by the boob-tube. Real hams join
amateur radio clubs to participate in worth­
while ham activities.

Excellent films are available from :

USAF Film Library, 8900 S. Broadway, St.
Louis, Missouri

Bell Telephone Company (Science series)
Local Civil Defense Groups
Local Army/ Navy/ Air Force MARS Groups
ARRL Film Library
Local Colleges
Local Lending Libraries
ElectronicJElectrical Industries
One or more members can be used to sup­

plement a film or similar light program. Mem­
hers are often willing to stage an excellent
program in conjunction with another program
whereas they seldem feel at ease if they are
featured as the sale entertainment program .

Each enterta inment program should be in­
vestigated by the entertainment coordinator
and discussed at a board meeting before it Is
used. Entertainment programming should be
shared by as many members as possible to get
the benefit of several different viewpoints.
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Donation prizes: These prizes c~n provide a
lot of interest at the regular meetings and can
help swell the club treasury at the sa~e time.
Do not make the mistake of pestering local
distributors for free donation prizes. Clubs
and individual hams need distributors as much
as ham distributors need us and we should do
what we can to support local distributors who
are making a sincere effort to supply the
equipment and components we nee~. Acc~pt
a reasonable discount for club donation prize
purchases but pay for everything you get. Try
to be impartial and use items from as many
distributors as possible.

Major prizes sell most of the donation prize
tickets and about 70% of the available dona­
tion prize funds should be spent on one major
prize. Members purchase tickets with the hope
that they will win the big prize. The little
prizes don't attract large ticket sales but they
do send a few more members home appeased
despite the fact that the big one did get away.
Plan to retain some fixed amount of the dona­
tion prize revenue ( 10%?) and use the rest to
purchase the donation prizes for the next reg­
ular meeting. If your members know that 90%
of their donation prize money is being spent
to purchase donation prizes ( at a good dis­
count). they realize they are getting full value
for their money and they are willing to put
out their cash. It does not pay to be greedy in
any club matters and never make the mistake
of assuming that your members are unaware
of what the score is; there are plenty of lazy
club members hut darned few stupid onesI

Do not assume that you know the financial
circumstances or personal feelings of your
members. You'll have members who do not
purchase donation prize tickets and they
should not be made to feel unwelcome be­
cause they don't purchase them. Some people
object to gambling even in its mildest form s
and you'll very likely have members who hon­
estly do not wish to participate in this club
activity. As long as your members know that
the small profit from the sale of donation prize
tickets is used to support necessary club ex­
penditures, your ticket sales will remain high.

The donation prize coordinator should re­
port results at each board meeting. He should
discuss his choice of donation prizes for furore
meetings. Small prizes can be judiciously se­
lected to meet current club needs and objec­
tives. It is wise to use such small prizes as:

Club QSL Card Orders
Club Dues
7.3 Subscriptions
QST Subscriptions
CQ Subscriptions.
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WIRED AND TESTED $99.50
Phone 683-0523 (area code 714)

* All transistorized, 115V-AC powered .

*Tuning meter, no scope needed.* Selective filters minimizes interference.* 13 tron sistors, military epoxy board.-
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$109.00
189.00
89.00

129.00
179 .00
169.00
249.00
229.00
229.00

95.00
159.00

39.00
99.00

179.00
35.00
29.00
59.00

$ 129.00
365.00
795 .00
119.00

119.00
369.00

99.00
129.00
199 .00
239.00
109.00

29 .00
37.00
29.00
75.00
39.00

249 .00
329.00

69.00
89 .00

169.00

3316 Main Street
Riverside, California 92501

ORDERS PREPAID WITH
CASH REMITTANCE

IN CONTINENTAL U. S.

TRANSMITTERS
B& W5 Ioo
Collins 30L-1 (ncar new)
Collins 30S-1
Collins 32V- l
Central Elect . 20A with vox and

anti-trip
Central Elec t . 100V
Globe "Cha mpion" 300W
Gonset 500 W. Linear
Gonset GS8- 100
Gonset GS8-20 1
Heath " Apache"
Heath DX-35
Hea th DX-40
Hea th HG· IO VFO
Heoth DX- IOO
Hc ucrctters HT-40
Hommarl und HX-50
Johnson Viking "500" (like new)
Johnson Viking II
Johnson "Ranger"
Johnson " Va liant "

VHF EQUIPMENT
Cleog 99'er
Clegg 22'er
Gonset Comm. ' I 6 mtr.
Gonse t Comm. III 6 mtr.
Gonset III 2 mt r.
Gonset IV Comm. 6 mtr.
Gonse t IV Comm . 2 mtr.
Genset G-50
Gonset Comm. IV 220 MHz. (new)
Heath HA·20 6 mtr . linear
Heath "Shawnee" 6 mtr.
Irving 6 rntr , SSB mixer kit (new)
Lafaye tte HE·45B w/Vfo
Polycom PC-6 (6 mtr.)
P & H 600A SSB Mixe r
P & H PR600A ReQ. PIS fo r 600A
Telco S8-50 6 mtr. SS8 mixer (ne.....)

$369.00
459.00
649 ,00
159.00
239.00
359.00
169.00
209.00
129.00
359.00
209.00
269.00
159.00
49.00
79.00

159.00
119.00
99.00
49.00
59.00

139.00
189.00
139.00
119.00
179.00

$295.00
249.00
229.00
229 .00
199.00
69.00

349.00
149.00
69.00

139.00
69.00

Collins 755-1
Co llins R-388
Collins R. 390A/ URR
Collins 75A- l
Collins 75A-3
Collins 75A-4
Droke 2A
Droke 28 (like new)
Hommarlund HQ-140X
Hammarlund SP-600JX- 17
Hommorlund HQ- 170C
Hammorlund HQ-1 8OC
Hallicrafters SX-1 11
Hctncrctrers 5-120
Hallicra fters S-76
Hallicra fters SX-96
Hollicrafters SX·\l 0
Heath HR-20
N'atlona l NC8S
Not ional NC98
Notional NC27Q
Notional HR050T (4 Calls)
Notional NC 155 (demo)
RME 4350
RME 6900

RECEIVERS

Collins KWM41
Eico 753 (fa ctory wired)
Ga laxy III (demo)
Notional NCX-3
Tra nscom SBT-3 (demo)
Tra nscom AC PIS (demo)
S8E S8-34 (demo)
Sonar 40 40 mtr. SSB xcvr
Sonar 12VDC Supply
S.....on SW-175 (75 Mtr)
Swan SW-12DC (800 Volt)

TRANSCEIVERS

END of YEAR CLEARANCE SALEI
Sel'Vice Tesled Equipmenl

MISSION HAM SUPPLIES
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Rest Break : I t is wise to have a 10-15 minute
rest break at any convenient mid-point in your
meeting:. When announcing the rest break,
state the time at which the meeting: will be
reconvened. Prior to the res t break, restate
what the donation prizes are for the evening
and point out whom members and visitors can
approach to purchase donation prize tickets
during the rest break. Resume your meeting
at the stated time and your members will be
more alert and better able to enjoy the re­
mainder of your program. Do not have re­
freshments available during the rest break.

Coffee Break: Don't hold your coffee break in
the middle of your meeting because you rush
cvervone and cut short discussions which are
vital to the club's progress. Hold your coffee
break at the end of the meeting when your
officers and coordinators will have ample op­
portunity to complete d iscussions with other
members, speakers, and prospective members.

Rotate coffee break dutv among as many
•

members as possible. Provide a fixed maximum
amount for refreshments ( to your refresh­
ment coord inator) and lise a wide variety to
get away from the dull monotony of coffee
and doughnuts. Mud and sinkers aren't partic­
ularly appealing at the end of a long day. D o
not allow speakers or visitors to contribute to
any refreshment kitty you may have.

Conventions, hamfests, shows
Conducting Conventions and Hamfests: Un­
Jess excellent club membership participation
is assured , do not attempt to conduct a ham­
fest or convention. These are major projects
which require excellent coopera tion from the
majority of your members and both can in­
volve large sums of cash which could overtax
your treasury. It is wise to participate in local
hobby shows and demonstrations whenever
possible to keep ham radio in the public eye;
this is good public relations.

Advertising your club at radio affairs: When­
ever you r club members a ttend conventions,
hamfests, radio club council (federation )
meetings, meetings of other radio clubs, C-D
exercises, etc., have them wear club badges.

Special meetings: It is a good practice to ex­
pand your December meeting to include a
genera l interest Christmas Party type program
which is aimed at the families of your club
members. Several clubs offer their top dona­
t ion prizes for the year at this meeting and
use this meeting to install their newly-elected
officers. If your officers are installed at a dif­
ferent time of the year, it is best to hold a

'6

formal installation ceremony and to include
official recognition for the work accomplished
by the out-going officers.

Field trips
Make sure aU your members have advance
notice of each field trip and that they know
whom to contact for additional details. Make
every member know he is welcome on all fie ld
trips. Conduct field trips to:

Tower & antenna raisings
Ilamfests & conventions
Local A~lrrV/F~[ broadcast stations &

transmitting sites
Local radio stations of other radio services
Member's stations
Local distributors
Local manufacturers

Operation
Club station : If you have a permanent site
available. set up the best club station your
club can afford. Try to have better equipment
and antennas than most of your members have
themselves. Set up a top-notch Novice sta tion
to give your new licensees a taste of the
Novice code bands under the best possible
conditions.

Use your club station to cond uct club nets
and to advertise club activities during on-the­
air contacts with other active hams. The best
place to recruit new members is on the air;
who wants hams who don't operate? Make it
a practice to have the operators QSL each
contact with each station which is worked for
the fi rst tim e. If you print a bulletin, send a
recent issue with your club QSL and invite
the ham to attend a furore meeting, providing:
him with a couple of specific future meeting
dates.

Make it a practice to have the club station
opera ted strictly by the book. Have each op­
erator sign the log book, complete the log in a
uniform legal manner, operate in the best pos­
sible manner. QSL each QSO, and just plain
do the best possible salesmanship job. Remind
each member he must have his operator's
license with him when he opera tes any sta­
tion, including the club station.

Contests: Have your club station active in as
many contests as possible, even if it is just
token participation. Encourage maximum at­
home activity by all your member stations in
each contest throughout the year and make
special log sheets, check sheets, and reporting
forms available for your memhers. Several
clubs offer prizes to their top scorers to en­
courage increased activity in major national
and international contests.
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1501 SOUTH HILL STREET

LOS ANGELES, CALIFORNIA 90015

The West's Oldest Ham Distributor

The new AMI-TRON Toroid Balun Kit makes a

modern, compact antenna transformer that can be

wired for eit her 4 :1 or 1:1 impedance ratio. The 1:1

balun is ideal for use between a coaxial feedline
and a balanced antenna. The balun reduces coax

radiation and properly balances the energy for ap ­
plication to the antenna's feedpcint. The AMI-TRON
balun also acts as an isolation device and removes

th e capacity of th e coax fram the antenna which

extends the low SWR frequency range of the array.
Baluns made from thi s kit can be used to advantage
on these antenna types: Dipole, Quad, Beam, In­

verted Vee, W indom and Folded Dipole. The balun

is good over a frequency range of 1 through 60 me.

BROADBAND TOROID
BALUN KIT

Make your own quality balun

and save money!

Add 35 ce nts for postage and handling. California
buyers add 4% sa les tox.

R~.I. PRO DUCTS SALES INC.

Field day: The annual fie ld day exercise pro­
vides an excellent opportunity to test your
club's ability to operate under adverse cond i­
tions. FD also provides a once-per-year chance
to get some excellent public relations work
done on behalf of the amateur radio service
and your own club. Local newspapers, radio
stations, and TV stations are usually glad to
provide coverage of your field day activities.
If you are sending written articles to news­
papers, double or triple space your typed
copy an d submit it well in advance of the FD
date. If you want rad io and TV coverage,
semi them a typed announcement letting them
know what F D is, where your group will be
operating, and whom they can contact for full
particulars. Do not pennit untrue or exag­
gerated statements and stick to known facts at
all times. Amateur radio is truly the best radio
service and truthful statements of facts are
more than enough to remind John Q. Public
that we are doing a good job for him. Em­
phasize the usefulness of the amateur rad io
service rather th an the names and calls of a
few club wheels. One's name in print (plus a
dime ) still just buys one a Clip of coffee.
Support our amateur radio service and your
radio club and forego petty personal agran­
dizement.

Training
Every club should conduct regular licensing

classes to help produce the best possible new
operators and to help upgrade present hams.
Classes provide an excellent source of new
members and your instructors quickly learn
which students are the best prospective club
members. The newer hams are usually more
active than the long-licensed ones and a con­
stant supply of new members (from your
classes) insures continued high interest and
act ivity.

Sample examinations & handouts: The author
of this article has taught general licensing
classes for several years and he's willing to
send a sample set of examinations and hand­
outs to any club instructor who requests them.
Just send a self-addressed 10 x 12 inch manila
envelope and $1.50 in postage stamps and the
sample set will be sent as quickly as possible.
All clubs are welcome to copy, modify, and
duplicate these sheets to use them as they see
fit in their licensing classes.

Licensing classes booklet: The ARRL Com­
munications Department has a free brochure
available to licensing class instructors in
league-affiliated clubs; simply request a copy
of "Licensing Classes" to pick up a lot of use-
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Iul tips Ull just how one should conduct d ub
classes. This brochure tells you the do's and
don't learned the hard way in working with
several thousand licensing class students. The
training aids, film sources. Rho contests. hand­
out sources. ham manufacturers, code practice
stations, typical examinations. etc., are all
gathered together in this one booklet to make
your job easier and to help make your classes
better.

Class conduct. Conduct formal classes and
provide your training coord inator with the
classroom space, budget. storage area, train­
ing aids. and help he needs to run your train­
ing program. It is best to keep building pro­
grams sepa rate from licensing programs or
neither aile will prove as successful as it
should be. Make extensive use of the excellent
films detailed in the "Licensing Classes" bro­
chure.

Code practice: Next to en-the-air contacts. the
best way to have your students build up their
code speeds is to use pre-recorded tapes. The
author of this article has produced a set of
seven 1800-foot monaural tape recordings
which have been used successfully to take
thousands of students from no knowledge of
the code up through 13 WP~1. A printed
break-down of this series of tapes is available
to anyone who requests one and sends a self­
addressed, stamped envelope. It takes a lot of
time and effort to produce good code training
tapes but they are extremely effective and
you'll quickly agree that it is worth the
trouble. A series of seven 18oo-foot tapes.
recorded monaurally at 3~ IPS, provide 21
hours of instruction which will do the job.

Ext ra class course: When the present incentive
licensing docket is untangled (and that could
be anytime) the higher grade licenses will
probably carry operating privileges which will
not be available to holders of lower class li­
censes. Since this is an accepted assumption
with most hams, there is a great demand for
amateur extra class licensing courses and ham
clubs are in the best position to provide the
desired training. It is best not to assume
knowledge on the part of your applicants; a
simple general-class theory lest will quickly
determine which applicants are qualified to
directly enter your extra class course and
which ones should be sent through your gen­
era l course for a refresher before they take
your extra class course. If you don't establish
a minimum knowledge level for those entering
your extra class course. you will be so busy re­
viewing general class theory that you won't
be able to give proper coverage to the ad-

..

vunced theory which should be covered III

the extra class course.

Bulletin
Regardless of size. paper, ink. professional

appearance, or anything else, a club bulletin
is a prime ingredient in any successful club.
Your bulletin coord inator (ed itor) should be
provided with a regular budget, reporters. and
all the help he needs to get your bulletin out
on time. Send each member a bulletin prior
to the regular meeting to remind him to at­
tend the meeting. All information should be
submitted to the editor (in writing) at least .1

week prior to the regular printing date. The
editor must be kept up-to-date as members
are added or dropped and as their addresses
and/or call signs change.

H ead sheets: Your bulletin head sheets should
include:

Club name. address, and call sign
Location, date. and time of your next reg­

ular meeting
Xame, address, telephone number, and call

sign of each officer
Reports and articles: Each club officer. co­
ordinator, and member should be urged to
submit full articles and small news items for
the bulletin. References to hams and clubs
should include their names and call signs.
Standard reports from club officers can be
printed in the bulletin to preclude the neces­
sity for having them read during regular
meetings.

Your editor should print all articles sub­
mitted as long as they are not an attack
against any person or group. Print items which
are of interest to as many of your members
as possible. The bulletin must reflect club
news and not just be the ramblings and opin­
ions of one member. the editor. Use your bul­
letin to recognize the effort each member
expends on behalf of the club; this is the right
place to give cred it to those who are doing
the work to make your club more successful.
Do not print negative comments about any of
your members or officers who fail to perform
satisfactorily.

Educational ar ticles should be included to
help your newcomers and to jog the memory
cells of your experienced hams. Get these
articles from as many different members and
readers as possible . Correct poor spelling but
leave the technical content of the writer's arti­
cle alone.

Articles can be printed which are related to
the sub ject of the coming entertainment pro­
gram. Such articles give your members a
chance to get acquainted with the program
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subject and this assures a more attentive audi­
ence at the regular meeting.

Your better licensing class handouts often
make an appreciated addition to your bulle­
tins. It is a good practice to publish a list of
your members names, addresses, call signs, and
telephone numbers at least once each year.

Exchange bulletins with other clubs on a
swap basis and improve your bulletin by
critically comparing it with those you receive.
The author of this article would be pleased
to exchange club bulletins with any other
club.

Encourage club members to send a bulletin
to each local ham they contact to help pro­
mote prospective new members. Print extra
bulletins to be distributed wherever they'll do
the most good.

Special club items
QSL cards: Design and print a top-quality
distinctive basic club card to be overprinted
and used by your club members; print as
many as possible to obtain the best possible
price. Do not pennit variations in the basic
card. Take care to produce the best possible
card and end up with a QSL which all your
members will want to use. Sell cards to mem­
bers in a wide range of quantities and have
the club clear a small profit on each sale.

Badges: Design a unique club badge and urge
all members to obtain one and to wear it to
all ham activities, especially to your own club
meetings.

Membership cards: Design a wallet-size mem­
bership card and issue one to each member
every year. Some clubs prefer to indicate
membership class and longevity of club as­
sociation on these cards. Honorary members
should receive lifetime membership cards plus
appropriate certificates, if possible. Each ex­
president who completed an elected term in
office should be an honorary member.

Supplies: Produce the club membership appli­
cations, by-laws, class applications, attendance
record Forms, class completion certificates,
log Forms, check sheets, honorary membership
certificates, and all other printed matter re­
quired for club operation. If the club has a
fixed location, store all club materials there
and use the cluh address for all club corre­
spondence.

Jfoney: If your d ub collects dues, save your
treasurer a lot of trouble by making them pay.
able yearly; weekly and monthly dues col­
lections are time-consuming and an unneces­
sary bother. It takes money to operate a club
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and you are wasting your time if you're L'O Il~

tinunlly forced to operate on a shoe-string
and you are faced with constant Fund-raising
drives, Donation prizes, club QSL sales, mag­
azine/organization subscriptions, initiation fees,
refreshment kitties, auctions, dues, and other
sources of revenue can all be tapped to pay
your club's operating expenses. A moderate
initiation fee and reasonably high dues rates
are the best way to obtain your basic operat­
ing funds. Association with a good club is
worth money to a ham so don't be hesitant
about requesting the funds you need to oper­
ate. If prospective or current members do not
feel the club is worth the price to them, let
them stay out; just make sure it is actually
worth its cost. If special hardship cases arise,
initiation fees and dues requirements can
easily be waived by your board. Make sure
your club is a good investment and your
members will pay the tab.
Value: Remember that a club's value is not
judged by its total membership, the size of its
quarters, or its bank account; many of the
best clubs are quite small in these respects. If
the club serves the needs of the amateur radio
service, the general public, the various levels
of government, and its own members, it is an
excellent organization.

Silent keys: Each club should establish a silent
key committee under the direction of a silent
key coordinator. It's the least we can do for a
deceased member to make sure his family gets
the professional help they need to disassemble
his station and to market it at the best pos­
sible price.
Summary: Doo-dads such as club decals,

l'ackets, shirts, emblems, stationery, etc. all
lave proven popular with some clubs. These

items are just so much frosting on the cake.
though; make sure you bake a good cake be­
fore you try to ice it.

It is hoped that this article has provided
some new ideas on how to run a ham club.
It is understood that clubs must be tailored
to meet the specific needs and interests of the
members. Some subjects have been mentioned
in a few words despite the fact that they are
of such great importance that articles could
be written on them alone. The purpose of this
article is just to hit the high spots and it is
hoped that this has been accomplished. Your
added suggestions and comments would be
appreciated.

Remember that a ham club is supposed to
be an association of people who are in the
amateur radio service; make sure vour club's
long-range objective is to be of service.

, , . \V6DDB
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This photo of the inexpensive key shows the con­
struction.

use Yankee ingenuity and see if we could fab­
ricate a unit. The Instructors in the other
.\lanual Arts Therapy Clinics cooperated and
we came up with a couple of hacksaw blades,
some 6-32 nuts, machine screws, and a scrap
piece of ~" plexiglass (wood couId have been
used). We put our heads together back at the
Radio Clinic, assembled all these parts and
came up with the key. This key has worked
out very well for us and we thought we would
share the information with your readers and
our Amateur Radio Fraternity. This can be
fabricated with a very small outlay of cash,
a minimum number of tools; such as, a drill,
an old hacksaw (hope you don't have to use
the blade from the hacksaw which was used
for the key arm), and a screw driver.

... Kl.\ IAL

.,

turnbuckle from loosening is shown in the
photo. A short piece of common guy wire is
fed through the body of the turnbuckle and
then through each end, and then twisted to
prevent unraveling. This keeps either end from
turning with respect to the body.... K6UGT

HAC~SAW BLADE++- __

Fig, 1. Inexpensive key knob made from ~"

stock with 1" disc glued to Y2" disc and these two
discs g lued to piece 1" x o/a", Bose is pla stic or
wood 4 34 " x 3Y2" x lh".

1101 6- 32 "'AQlINE
scP[ws a 'l UT S

Morvin McConkey K IMAL

We here at the VA Hospital , Northampton,
Massachusetts, have built several Electronic
Keyers as described by W4UWA/K3KMO in
the June 1962 issue of 73 Magazine as a pa­
tient project in our Manual Arts Therapy Ra­
dio Clinic. After taxing our pocketbooks to
buy a relay and other components not found
in our parts box. very litt le money was left to
buy the key. Anxious to go on the air with
our radio club call of KI OXT, we decided to

tll TER...,.. AL POSTS \

Inexpensive Key

Turnbuckle Safety

Turnbuckles are very commonly used in an­
tenna installations to allow tightening of guy
guy wires, and also to provide a break point
in the guy when antenna masts are to be
lowered . It is not very wen known, however,
that under certain conditions of vibration in
windy weather, that a turnbuckle will un­
screw, and therefore open the guy just as
destructively as if it had brokenI

This is particularly true with new turnbuc­
kles, which have nice, clean, smooth threads.

The use of a nut to lock the threads in the
des ired position is made difficult by the fact
that one half of a turnbuckle uses a left­
handed thread, and left-hand nuts are hard to
find.

A simple, effective means of preventing a
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Gus: Part 17

Here I was on Mahe, trying to arrange some
way to get to some of the rare islands in that
genera l area. I nearly lived down around the
docks, cornering any and all ship owners. I
had plenty of time to observe the way of life
on the Seychelles. These people know how to
take it real easy; they don't worry about the
various troubles throughout the world; in fact,
most of them aren't aware of what's happen­
ing beyond Mahe. They are too busy enjoying
life to worry about anything else. With the
YL population a lot higher than the O~I popu­
lation, the fellows I guess have quite an
interesting life. Some of the carrying on that
I have heard abo ut would shock some peopl e,
I'm sure. The people here do what they want
to do, when they want to do it; the least of
their worr ies is wha t other peopl e think of
them. One day as I was opera ting in my little
thatched hut , [ saw an old man sett ing under
a coconut tree right out in front of my ham
shack. I walked out and had a talk with this
old fellow. I asked him where did he work.
His answer was, that he did not work at a ll;
I then asked him if he had ret ired, but he
replied he could not retire because he had
not ever really worked. About this time three
or Four porpoises were passing by a few hun­
dred feet out in the ocean; he pointed at them
and asked if I ever heard of any fish working.
I had to admit I never did . Then he pointed
lip at some sea gulls and then he asked me if
I had ever heard of any bird working; again
the answer was no. Then he said to me, "You
know God made the bi rds, and fish, and then
made man as His own chosen people. The
Good Lord takes care of the birds and fishes,
so since man was His own chosen people, I
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know that God would take care of me." After
thinking it over and looking around the Sey­
chelles, I know it's possible for someone to live
there a long time and never go hungry. The
only clothing )'ou really need is a pair of
shorts; you can sleep under a coconut tree on
a few leaves or maybe out on the beach. So
maybe the old fellow has something there. I
still think he was telling the truth about his
not ever working. So there you are fellows­
scram over to VQ9 land . You'll have it made
-but their immigration department says you
have to have a reasonable income if you want
to stay there. No , ....orking allowedI

I even went to a few nat ive dances there,
and listened to their home-brew musical in­
struments. They hnve a native dance that's
very much like the old sq uare dance that we
occasionallv have in South Carolina . Their ver­
sion lasts one solid hour. They call out the
instructions to their dancers in their native
ton gue, singing the instruc tions along with
the musicians. This was one time I wished I
had along my tape recorder. This would have
been something unsual to listen to back here
right now.

Things were very cheap when I was there.
A good carpenter could be hired for $.25 per
day. Now, according to what I hear, the same
carpenter wants $.75 per day, if you can get
him! T his infla tion is blamed on the few USA
technicians working there on a satellite track­
ing project! How such a few fellows can
bring inflati on to an island with about 45,000
population I myself cannot understand.

You soon become a part of the scene and
everyone takes you for one of them after a
few weeks on Mahe. You are invited out to
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dinners a lmost every night and soon everyone
is calling you by your first name. You soon
come to know many peopl e there and you
begin to see how they enjoy life. I don't think
there is anyone on Mnhe who has u lcers, un­
less they had them before they arrived there.
The color of the population is anywhere from
jet black to blonde, and there seems to be no
sign of a color bar there.

After hanging around the docks for a num­
ber of weeks, I was in vited b y a captain of
a boat to go with them to what they call Bird
Island to gather eggs laid there by various sea
birds. \Vhen we arrived at the island , wh ich
was only a short distance from Mahe. every­
one picked up an umbrella b efore h e boarded
the small boat that was taking them ashore. I
asked the captain if he thought it was going
to rain. He looked at the sky and said he did
not think there would b e any rain from up
there , and sort of smiled . I almost got on the
boat without an umbrell a. but giving it a
second thought decided there must be some
reason why everyone else was taking an um­
brella . so I grabbed one myself. just in case.
Away the little boat went for shore. When it
arrived on the sandy beach, the sky darkened
with sq uawking birds. I mean the sun actually
went out. Then it started to rain, but this

rain did not come from any clouds. Back we
went to the b ig boat ; we spent the ni gh t there
and the next day went back. A total of some
900,000 eggs were gathered. Back on Muhe
for the next few weeks plenty of eggs were
served usually scramb led. and very cheap , too.
Usually they are only allowed to gather these
eggs during July, and only one trip to the
island is allowed. There must have been a
several million birds on this island. If you
ever go, b oys-take your umbrella .

Finally after sticking around the docks all
the time I got word that a ship was taking off
for the Chagoes Islands. I had been having
daily schedules with France, VQ8A~I, t rying
to get a license for the VQ8 islands. It was
sor t of touch and go regarding issuing a
license. \Vhen I got word tha t there was a
sh ip leaving for the Chagoes I immediately
got in touch with France. telling him of the
situa tion. He went down this time I think with
Leny's brother, Gilbert, who still lives on
Mauritius; Gilbert told the head man of their
FCC the situation I was in , and he informed
them that I should not miss this chance of
gelling to Chagoes. Telling them that if there
was any trouble due to my operation there.
he would come to my assistance. The story
I got after I fina lly arrived on Mauritius was
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someth ing more or less like that . I got in
touch with the owner of Chagoes, and got the
all important letter of introduction for m e to
hand to his island manager in Chagoes. Then
I loca ted the owner of the ship that was going
there, got his approval to go, then went to the
captain and got his approval to go on his
ship. I was a ll set.

I sti ll say I had a perfectly legal right to go
there and operate. It was a clean operation
as far as I am concerned and even to this day
I think it should count as a new one for the
fellows that I worked when I was there .
Nothing anyone says or tells me will make
me change my mind on this operation. In­
cidentally, I think the same of my BY opera­
tion. I wonder how many BY licenses the
APRL has ever seen? \Vhat proof have they
th at every BY station is not a pirate? Did
Chiang or Mao issue the licenses? If Mao, do
they consider this legal? I am under the
impression that from the USA viewpoint
Chiang is the legal government of China. ]f
the present BY sta tions are using licen ses
issued by Mao-care they not p irates from our
legal viewpoint? Kinde interesting, all this, eh
fellows? I have not ever heard any answers to
all this myself. \Vhile I am on the sub jec t I
am still not 100% sure what is and what is no t
a country either. Maybe there is no real good
answer to this one. I guess there are some
good solid ru les hut there also seems to be so
mallY except ions to th ese rules. Russia in their
country list says that the Soviet sta tions
down in Antarctica are sepa rate from the rest
of them and they call it another countrv. H ow
about those other countries that are rep­
resented down th erc? Let's not get involved in
th is country business-cit seems to be an endless
debate, neve r q uite corning to any definite con­
elusion. But it is something to think about
when you are sitting there tuning your re­
ceiver for a new one.

Back to my story again. Here I was with
a boat about to depart for Clmgoes with only
a verbal understanding; the trip was oulv
costing a very small sum of money. I went,
since there was no time to monkev around .
All the way it was tip wind , wllicl; mean t a
lot of tacking back and forth all the wav: th is. ,
added quite a number of days to the trip.
Remember, most all boats in these parts are
made for sailing, the diesel powered boats are
used only to hring others un to the docks and
take them away. As usual I d id some/1f~f

along the way.
About the third day out. around 10 a.m. one

morning, I was operating when all of a sudden
one of th e deck hands ran into the dining
room where J had the eq uipment mounted on

9.

the dining table and grabbed me by the arm
saying something and pointing back to where
my 14AVS Hy-Gain vertical ground plane
antenna was mounted. I ran back with him
to see what was wrong. On board a ship I had
previously discovered that there usually was
not room for all the ground radials, so I
would connect a random length of 18 Copper­
weld to the ground plane and would keep the
other end of the wire under the water. To do
th is, I had picked up from the engine room
a b olt about 4 inches long and 1 inch in
diameter; th is big bol t was fas tened to th e
end of my ground radia l and tossed overboard
to trail in the water. Incidentally, this makes
a FB ground radial and the SWR is very close
to 1:1. \Vhen I got to the antenna, b elieve
it or not, a fish had swallowed this bolt and
was really whipping back and forth in the
water. I grabbed the wire and tried to pull
the fish in. The Copperweld wire darn near
cut thru my hands, so someone handed me
a pai r of greasy mechanics gloves. This time
I managed to pull the fish up tn the deck; it
was a nice 17 pound tuna. and we ate him
for supper that night. \ Ve had to cut him
wide open to remove the holt, for it had gone
Into the stomach of th e fish.

Back to the shack I went and began operat­
ing. After operating about 30 minutes I
noticed the SWR all of a sndden went up (I
always operate with the S\VR bridge in re­
fl ected power position). Out to the antenna I
went again, expecting to find the ground wire
broken off on account of the swishing: back
and forth of that tuna fish. As soon as the
antenna came in view. I saw what was wrong
- a flyin g fish about ] 0 inches long had gotten
hi mself wedged in between the 20 meter stub
and the rest of the antenna. You know the
model 14 AVS Hy-Cain has a -"0 meter section
running 1I0 beside the other part of the
antenna; the spacing in mine was about 2lh
inches, just the right spacing for this flying
fish to get caught between when he tried to
Hv in between the elements. I called this mv
"fi sh catching" antenna, and those two fish
were the on lv ones I have ever accidenta llv
caught in mylife . The TlCW 14ASQ H y-Gai;1
an tenna has no 20 meter stub, so the flying
fish catching feature is now gone. As fish were
needed the deck crew would tra il a hook with
a piece of meat or fish 0 11 it; they always kept
fresh fish 0 11 hand to eat when needed . A
number of large boats passed us on their way
to Aden, Mombasa. and tankers to the Per­
sian Gulf; we saw a number of Japanese
fish ing ships also. Seemed to be plenty of
traffic down thcre-c Chagoos next month, b oys.

••• (:I1S
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I e I -t 15 EPOXY RECTIFIERS WITH EVERY $5 PURCHASE.

b ~ § MANY OVER 600 PV. NO SHORTS OR OPENS.

$2.50 each
1.25 each

2 /$1.00

4 /$1 .00
3 /$1.00
3 /$1.00
3 / $1 .00
6 /$1.00

closed) 2
$4.00 each

6 and 12

6"x9" spea ke rs, 20 ohms, 1.5 oz m agnet
4" speake r. 3 .2 ohms. 1 oz magnet
2.5" speakers, 10 ohms
24 volt . 60 cycle. 6 pole (3 open. 3

throw 15 amp contactors
Dual 1 megohm potentornetees with

vo.t off-on switches
455 KC IF transformers
262 KC IF tra nsforme rs
Dua l 20 MFD at 350 volt elect rolytic condensers
28· 10 1 MM F ce ram ic t r.rn m er condensers
GaAs Va racto rs. s'mi la r to AP-I. AP·6, etc. 70

KMC at 150 mw. $4 .00 each

PRY
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100
20 0
300
4 00
500

SCR's

SILI CON
CONTROLLED

RECTIFIER S

TO·S TO -18
PRY 1 AMP 350

7A M '
.35 15 .25 . 15
.60 30 .30
.90 60 .70 .50

1.35 100 .90.70
1.75 200 1.10 .90
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TRANSISTORS

PNP su.con epitaxial low leakage
transistor in TO· 18 package. Simi la r
t o 2N2 185 30 volts at 150 mw.

3 /$1.00
Similar to 2N329A general purpose
PNP epitaxial transistor in TO-5 pack.
Low leakage 30 volt uni t with a 400
mw dissipation rating and B 30·80.
Compo wit h a $9 val ue. 4 /$ 1.00
S milar to 2N3060. a 60 volt si l icon
PNP in TO-46 pack has a B of 30
wit h 4 W d tsstpetton. Used in DC
ampl ifiers, h igh voltage work and
aud 0 systems. 4 /$1.00
Simila r to 2N1640 bidirect ional trans­
istor. a TO-5 silicon unit. in wh ich
the emitter and collector are inter­
changeable. 40t each
Sim.lar to 2N339·2N341. etc. H igh
vo ltag e medium power un its. NPN
silicon. 7 /$ 1.00
Similar to 2N728. A h igh frequ ency
NPN TO·18 unit extend ing to the UH F
range. 5 / $1.00
Simila r 10 2N545. a 5 w att NPN TO ·5
h igh voltage unit used for fast switch­
ing. 5 /$1.00
Similar to 2Nl648 NPN high vol tage
20 watt silicon unit used in power
o ut put stages and power t ransistor
drivers. 2 / $ 1.00
Similar 10 2N2875 PNP silicon 20
watt power t ransis tor w ith cut off
frequency to 30 mc. 21 $ 1.00

2 / $1.00
Si m ila r to 2N2885 NPN and TMT8035
PNP microt ransistors. 75 m w power
at high frequenc ies. Both un its $1 .00
Similar to 2N247 PNP germanium.
Good for rf work. 10/$1.00

TOP HAT &
EPOXIES

PRY 750MA
50 .05

100 .07
200 .09
400 .12
600 .20
800 .25

1000 .50
1200 .65
1400 .85
1600 1.00
1800 1.15
2000 1.35

Silicon Power
Rect if ier s

PRY 3A 20A
50 .05 .20

100 . 10 .40
200 .20 .60
400 .25 .80
600 .35 1.20
800 .45 1.50

1000 .65

SA Insu l
Base

PRY
50 .1 0

100 .20
200 .40
400 .60
600 1.00
800 1.25

Similar t o 2N 255 20 watt PNP ger­
mani um . power t ransistor in TO·3
case. 4 /$1.00
Simi la r t o 2N327A PNP s.uccn TO·5
unit used in audio. 6 /$1 .00
Similar t o 2N5 19 st.con pl'Jp un:t
used In rf c i rcu its . 10 / $ 1.00
Si mil ar to 2N389. 424 . etc . 85 watt
h igh vo.tage NPN sn'ccn un it in
TO·53 case. 75t each
Similar to 2N1 209. 2N1 212, etc ., w ith
s tmttar electrical characteristics in
11116" stud package. 75t each
FET'S N channel type si milar t o
C610 used as am p, sw itch, chopper­
very h igh input Z. $1.25 each

DIODES
10 watt zeners. 2·70 volts. state
voltages desired. SOt each
1N429 6 von double anode regulator.
2 watts. 5 /$1.00
SV176 7 ovrt reference diode 5 /$1.00
Si l icon b i la te ra l switch. Rep laces t wo
SCR's by f iring in eit he r direction
wh en brea kdow n volt age exceeded.
Used in light dimmers, etc. 2 /$1.00
Silicon voltage references. These are
a ser .ee of p rec ts.on regu lators de­
s igned to ope rate f rom 2 verts up.
simi lar to SV140. SV3207. etc. 50t"
IN251 a h igh f req uency silicon d iode
used to 1000 mc. May be used as
discriminator or detectors. PIV o f 20
volts. 10/$1 .00
S284 similar to 1N251 bu t with PIV
of 30 volts . 10/$1,00
Glass diodes. Colo r coded. Si 20 /$1.00

Ge 30/$1 .00
Microdiodes s imila r t o M 0 27. etc " up
to 200 PI V at 30 ue: These a re switc h ­
ing d iodes w it h a short recovery t ime
(.3 «seer . 6 /$1 .00

SOLID
STATE
SALES
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Send for free catalog to be a va ila b le soon.

TE RMS: FOB Cambr idge. M ass. Send c heck or money order. in­
cluded postage. ave rage wt. per package liz lb. Allow for COD.
Minimum orde r $2_00.
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Amateur Microwave

Roy Thrower WA6PZR
9 64 Montgomery Sf.
San Carlos, Calif.

Propagation

So, y Oli want to go on ama te ur microw ave?
Fine! And, you have your equipment built?
Excellent! And it tests ou t fine on the bench?
W ond erful ! But you can't comm unicate over
a full sized path? Too bad! But don't feel
lonesome . Many hams share the same Fresn el
zone, to coin a phrase.

Almost w ithout exceptio» , articles dealing
with amateu r mic rowave communicution have
dealt so lelv wi th co ns truct ion of the equip­
ment. Relatively little, if any th ing, has been
said about the path the beam must take in
getting from transmitter to receiver. Just be­
cause you have a line of sight path does not
mean you will he able to commu nicate Via

microwave.
Unlike on the amateur high frequency

hands. ( 160-10 mete rs ) w here little considera­
tion must be given to the path the signal
takes, microwave communication takes some­
thing a little more than just putting together
a pair of transmitters and receivers. Consid­
era tion must b e given to such things as

I. Path Loss
2. T ransmission Lines
3. Fade Margin
4. F~I Improvement Threshold
.!J. Reflections, Hefractions, Diffractions and

Fresnel Zones
(l. Antenna Cain
- A t a Oricntutiou aud Polu riznt ionI . n ennt ,
K Passive Repeaters
!J. Path Profiles
Singly, 1I0ne of the items above a re difficult

to understand. Ami co llective ly they can save
a lot of headaches trying to figllre !ell!! a
microwave system won't work.

Ray is a transmission engineer. He has thir­
teen uears experience in commercial and mili·
far!! rnmmlln;cafinm:.

..

Path loss
Let's start at the head of the list with Path

Loss. This is the calculated free space p ath
loss that will occur to the beam going from
transmitter to receiver. Path Loss is not a tten­
uation ( red uction) of signal strength due to
the beam encountering any obstacle such as
air, dust particles, clouds ami the like (a l­
though these will cause attenuation). P ath
Loss is the resul t of the normal sp read ing of
the beam that occurs to all rad ia tions. includ­
ing light.

In microwave work we must try to a pproach
or achieve free space cond itions , since trees,
shrubs, buildings and the like can absorb from
12 to 46 dB per mile , or more. of the micro­
'Nave signal. In most eases this would render
microwave comm unication out of the question.

F ree space path loss is easy to com pute if
vou have a b asic knowledge of logarithms. If
~'OI1 don't. a high school course in trigonom­
etry w ith it's associated study of "logs" is
recommended. Anyway, to com pute path loss,
li se the following formula :

Path Loss in dB =
36.6 + 20 log 0 + 20 lo~ £'111 '

where D = distance he-tween antennas In

miles,
f m ho the frequency in megahertz and
Pat h Loss is exp ressed as a logarithmic ra-

tio, in db.
As a ll exam ple, assume a pair of transmitter/
receiver terminals ( le t's call them a system ),
are operating 011 1215 ~IHz and the distance
between the terminals is 30.0 miles. T hen we
have a Path Loss equal to

3 G. G + 20 lo~ 30 + 20 log 1215 =
3G.6 + 20 X 1.477 + 20 X 3.085 =
36.6 + 2!J.5 + 6 1.7 = 127.8 or about

128 dB
So we have a Path Loss of 128 dB. Of course,,
if llsin g the formula is too hard, von can 1.1 1-
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Fig. 1. To determine your path loss at a given fre ­
quency, enter the nomog ra ph a t the bottom (path
length in miles>' Assume 30 m ile path and 12 l 5
MHz. Read up to frequency o f inte rest. Then read
horiz onto lly to t he le ft and read path loss di rectly
in dB ( 28). Gra ph courtesy Lenkurt Electric Co.

Fig . 2 . T h is figu re g raphica lly illustrates the gains
a nd losses in a hypothet ical mi crowave system
operat ing on 12 15 MHz. With a 30 m ile path,
6 ft . parabola s at each e nd, a 100 milliwatt trans­
mitter and using RG-8/ U transmiss ion line . On the
lef t graph sca le, 0 d Bm shou ld be shown a s 1 mW,
not 100 mW.

, .

Q

Fig . 3 . With t h is nomograph you can f ind your
percent of re lia bili ty of fade margin if you know
one of the two. If you wont 99 % rel ia bility, you
must ha ve a fa de marg in of at lea st 2 0 d B. If you
ha ve a 2 0 dB fade marg in, you will have 99 %
re lia bili ty. This will g ive you a total outage time of
1 % , le ss than 3 3,4 days per yea r, a vera ged ou t to
less thon 1 m inute pe r day! Courtesy l enkurt
Electr ic Co.

ways refer to the nomograph in Fig. 1 and
come just about as close.

Fade margin
In the design of your system, you will need

to consider the d egree of reliability you want.
This \ViII be a function of your Fade Margin.
Fade Margin is the a rb itrary signal margin
estab lished by the d esigner and is a function
of Reliability. The fade margin estab lishes the
amount of "cushion" you will have to fall back
on, in case of a d eep fade, before your receiver
starts to be controlled b y noise rather than
signa l. To d etermine your Fade Margin, first
decide the amount of reliab ility yOll want bv
referring to Fig. 3.

If you have huilt your equipment, you
should know your receiver F:M Improvement
Threshold ( F~ IIT). 11 you d on't know your
F~nT it is easy to calcula te.
F~IIT = - 104 + NF + IOl( B,," ,

where
- 104 = a consta nt,
~F = receiver noise figure in dB and
Bm lz = Receiver if bandwidth at the 3 dll

points.
In our example, assuming a noise figure of

13 dBm and a bandwidth of 3 Ml'lz, we have
an F~lIT = - 104 + 13 + 10 lo!( 3 =

- 104 + 13 + 10 (.4775)
- 91 + 4.775 =
- 86.225 d Bm

Rounding this off we have an F~nT of
- 86 dfsm. This is the kn ee of the inherent
thermal noise characteristic of your receiver.
the "crossover" point where internal thennaJ
noise of RF signal strength becomes the con­
trolling factor of receiver usefulness.

Assuming we would like a 20 dB F ade
Margin for 99% reliability with onr FMIT at
- 86 dftm, our median received signal must
he -66 dBm or more ( b y more, we mean
going in a less negative direction; - 65, - 64,
etc.). T o get a signal of - 66 dBm we have to

Transmission lines
Well, 128 dB is a lot of loss and there is

some additional "system loss" in the coaxial
cab le from transmitter to antenna and from
antenna to receiver. For instance, HG-S/U, as
used in our hypothetical system, has 3 dB
loss for about 30 feet at 1215 ~IHz. This is
the same as cutt ing your transmitter power in
half. So, if you are going to the trouble of
getting on microwave, it's recommended you
lise something better than HG-SIU, such as
RG-IiI U. It has only 1.3 dB loss at 1215
~IHz for 30 feet. Remember, " It costs onlv a
little more to go First C lass." .
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Fig . 4A. Fresnel Zones. Transmitted ac ross spa ce,
the microwa ve beam spreads out, a s do all rcdic ­
t ions. In thi s figure the sprea ding is g rea t ly ex­
oggero ted for cla rity. At mid path , for a 30 mile

po th, a t 121 5 MHz, 6/1 0 first fresnel zone clear­
a nce woul d be equa l to 75 .9 fee t, with full first
fresnel zone radi us ex te nd ing to 126.54 feet.

get rid of 68 dB of our system loss. (System
loss is the total of all losses in the system.
Fig. 2 shows that we have 134 dB system
loss. ) By using a 100 milliwatt transmitter we
knock off 20 dB of this 68 dB , leaving 48 dll.

Then hy using two 6 foot parabolas with a
ga in of 24 dB each, we can get rid of the re­
maining 48. To comp ute the gain of a given
parabola at a specific frequency, lise the nomo­
graph in Fig. 7, or the formula with it.

\Vith a 20 dB Fade Margin you will have a
cushion of 20 dB to fall back on if propaga­
tion cond itions cause freak fading. A 20 dB
cushion will give you 99% reliability which
means that in one full year of operation, 24
hours per day, the path will be out a total
of less than 3;li days, spread out over less than
all average of 1 minute per day. T ry getting
that on 20 metersl

Heflections, Refractions, Diffraction and
Fresnel Zones,

Much of the fading that will be expe rienced
Oil microwave frequencies will be during the
early morning and evening hours and partic­
ularl y in spring and fall. Fading on microwave
frequencies is frequency selective. That is,
when a fade is occurring on one frequency.
the likelihood of a Fade occurring on an ad­
[acent frequency with the same antenna
heights and polarizations and located at the

same point. will he very remote. But, if you
are worried about reliability and fading you
can always operate "frequency diversity," that
is with two transmitters and receivers at each
end. spaced 20 megahertz or more apart. An­
other alternute is to operate "space diversity"
with two antennas serv ing one receiver or
transmitter and spaced h y at least 20 wave­
lengths. Surprisingly perhaps, fading will oc­
cur most frequently in flat areas such as in the
wide mountain valleys and in coastal regions.
Several good examples of the valleys are those
that run North and South through Nevada
and California . Some of these valleys are as
narrow as 10 miles or so while others may
be as wide as 100 miles or more. The Great
Plains region, hundreds of miles wide and ex­
tending from the Llano Estacada region of
\Vest Texas, north to the Canadian Shield is
another region having considerab le fading.
The reason for frequent fading in these areas
is that they favor "layering" and columnarlng
of layers of air at certain times of the day and
Hight, when the air is still and moisture is
trapped in columns or layers of different tem­
perature. These inversions cause reflections,
refraction and diffraction or ducting of the
m icrowave signal. Unfortunately, these are
not readily predictable but they should he of
minor consequence to ham operation .

Probably one of the more cri tical consider-
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Fig . 4 B. This fig ure shows the cu rve of the losses
attenda nt to a n obst ruct ion r ising through the
microwa ve beam. If the obst ruct ion is located so
the cen ter o f the beam (Pain t A in 4 A) is 75 .9
fee t <' 6 first fresnel zone at 12 15 MHz) a bove the
obst ruct ion, the equ iva len t o f free space cond i­
tions a re obta ined a nd nei the r loss nor gain occu rs.
However, if the obst ruc t ion is located a t t he ou te r
ext remity of the f irst fresnel zone so tha t t he very
cen ter o f t he beam is 126.54 fee t above the ob­
st ruct ion , "obsta cle ga in " of 6 dB can Occur. This
would be the sa me as goi ng from a 100 milliwatt
tra nsmitter to a 40 0 mi ll iwa tt tra nsmitter. By the
so me token, if the ve ry cente r of the beam g razes
the top of the obs truc tion, shadowing occurs a nd
obst ruct ion losse s will ra nge from 6 d B to 16 d B,
depend ing on the chc roc te r o f t he terrai n .

a tions of designing a microwave path is that of
the Fresnel Zone. You might rightly ask.
"What is a Fresnel Zone"?

Definitively speaking, Fresnel Zones are nl­
ternating zones of cancella tion and reinforce­
ment caused by interaction of the incident and
reflected waves. Even numbered Fresnel Zones
are destructive in nature while reinforcement
is obta ined with odd numbered Fresnel Zone
reflections, as can be seen in Fig. 4B. There
are an infinite number of F resnel Zones but
the first three are the most important since
they contain most of the power of the beam.
However destructive effects can be observed
as high as the ] 2th Fresnel Zone and more.
The First Fresnel Zone is that region of the
microwave beam where, if a reflection occurs,
the path will he between 0 and ~ wavelength
longer than the incident heam. T he path of
the second F resnel Zone will he between ~

and I wavelength longer and the path of the
third Fresnel Zone will he between 1 and B~

wavelength longer, etc.
Figs. 4A and 4B show the Fresnel Zones to

be a series of concen tric circles. If you w ill
imagine an ohstruction rising throu gh the
beam, there w ill be a series of re info rcements
and cancellations of the beam. Note that in
Ftg. 48, a t the outer limit of the fi rst Fresnel
Zone, it is possible to actually get "obstacle
gain" of 6 dB from a smooth sphere obstacle
such as a round mountain or hill withou t trees.

\Vith a knife edge diffraction . such as a
sharp ridge, gai n is still possible, although
somewhat red uced . The well designed micro­
wave path should be so designed as to present
rree space conditions between transmitter and
receiver. T his cond it ion (where obstruction
loss is zero ) occurs a t approximately .6 first
Fresnel Zone as well as at other points.

The radius of the Fresnel Zone may be

---,sropa9atian Very
C""",d,," ::'''''= ' , Perfec t ---=-'jde.a-e-' -=..:A,verag.,e:.- -:Oi ffi,W,,'.;.' Difficu lt, __

Weather- Standa rd - No Some- SUrfcice Surface-
Atmosphere Surface Substandard Layers layers

La ye rs Ligh t Ground Fa g
or fog Fog Fog Over Water

l ocat ion
in U.S.A.

Rocky Great Coastal Coo~tal
Mtns Pla ins Wa ter

& Ea st

0.6 F
K :::: 4/ 3

1.0 F
K :::: 4/ 3

0.6 F
K :::: 4 / 3

1.0 F
K =4/ 3

0.6 F
K ::::l

1.0 F 0.6 F
K :::: 4/ .:.3 K =:: 1

O.6- F O.3 -F- -
K = 1 K = 2/ 3
0 .3 F Grazing

K ::::2 /3 K :::: 1/ 2
Grazing Grazing
K =I /2 K =5/12

F :::: First Fresnel Zone Rad ius

Fig . 5 . Th is cha rt give s some characte ristic p ropa ­
ga t ion reliability compar isons of va rious regions
with va rying propagat ion condi t ions a nd Fresne l

Zone clea rances for 3 0 mil e paths. Courtesy
Lenkurt El ect ric Co.
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Fig. 6. First Fresnel Zone
rad ius {l to 11 GHzL To
find the ra d ius of the first
Fresnel zone, ente r the
nomograph ot the bottom
(assuming a midpath of 15
miles and a frequency of
1215 MHz). Read up to the
frequency of interest then,
ho ri zontally to the left to
the radius of the fi rst Fres­
nel Zone (approxima tely 125
feet). Courtesy Lenkurt Elec­
tric Co.
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computed usmg the following formula :

Fn = 22)0;11
\

where
F ll = the nth Frt'slIel Zone being considered ,
II = zone number,
f = frequency of opera tion. ill ~llIz,

D = total path length, in miles.
tI l = distance from one te rminal to the point

in question
d, = D - d ..

At midpath (where tIl = d:! ) the First Fres­
ne l Zone radius is given hy

F - 1140 ~~

\vhere
D = total path length. in miles and
f = frequency of operation in ~IHz.

For example , the radius of the first Fresnel
Zone at 121.5 Ml l z for a path of 30 miles, at
midpath =

11 -10 \/l ~~5 <::IE I:!ti ft~L

Six- tenths first F resnel Zone clearance is equal
to 75.9 feet. So the cente r of the microwave
heam should b e about 76 feet above any ob­
struction at midpath.

For practical purposes the radius for a

given Fresnel Zone can be comp uted for the
middle of the band in question and used with
reason able accuracy at all frequencies in that
hand. Preparing the path profile as su ggested
later, you will be able to see any areas that
nury pose potentially hazardous as far as Fres­
uel Zones go. AmI by comp uting the Fresnel
Zone radius and com paring this to the clear­
unce available with the path, frequency and
lower heights of the system, you will be ab le
10 avoid some p otentiall y serious reflection
problems. If you plan microwave work in
town, Fresnel Zone reflections can occur from
and be comp uted for tall bui ldings that h ave
flat sides that make excellent reflecting' sur­
faces at microwave frequencies.

Antenna gain
It's not only of technical interest to be ab le

to determine the size parabola needed for
microwave work; it's also of economic interest.
\Vhy build or buy a 12 foot parabola when all
you need is a 6 foot parabola. And a 6 foot
parabola is a lot easier to transport than a 12
Foot parabola .

So, we should know how to compute the
gain of the various sizes of parabolas available
to us.

Two things affect parabolic antenna ga in.
Frequency and size. The easy way to figure
antenna gain is to use the nomograph in Fig.
7. If you prefer not to use the nomograph the
formula is :
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1 GHz = i iiahert z : 1,000,000,000 cycles per second
( 1 H Ie),

Fig. 8 . Electric field polarization. Confus ion fre­
quently occu rs on the polarization of waveguide
and feedhorn open ings in microwave work. The
e lect ric fi e ld is the field o f refe rence and is,
mechanically, 90 ° rotated from the longitudina l
ax is o f the waveguide or feedhorn open ing .

deuce and the reflection coefficient, vertically
polarized waves will undergo changes in
phase all the way from 0 ° to 180 °. This means
that for a given condition of reflection the ver­
tically polarized wave will experience fewer
destructive phase changes. So, the conclusion
is to use vertical polarization in p reference to
horizontal , since the vertical is not always
subject to 1800 phase shifts , as are the hori­
zonta l waves.

If you use waveguide feeds on the higher
frequencies , the question of what is vert ical
and w hat is horizontal polarization, seems to
be a popular one. Fig. 8 shows the proper
polurtzntie) IIS,

Passive Hepeuters
If y O li are going to the trouble of going into

microwave work, and on a serious basis, there
muy come a time that, no matter how high
the tower supporting the parabola, a direct
workable path may not be availab le. Then,
either a passive or an active repeater becomes
necessary. T he passive requires no power and
can be installed in a remo te area, unattended,
It effectively has gain, too, and shou ld be con­
sidered if signals levels permit.

Commercial passive repeaters are designed
so that the face of the reflector is Hat within
~" for 2 GHZI, J.&" for 6 GHz and KJ" for 11
G Hz. For 12 15 ~ I Hz ham band operation, a
flatness of I" or so should be satisfactory and
this is easily obtainable with a homemade re­
Hector. The reflector must be made of a con­
ductive material. 4' x 8' sheets of ~" p lywood,
with the reflecting conductive material (heavy
aluminum foil or sheeting ) mounted to it
makes a good passive reflector for 1215 MHz.
A nnmber of these 4 x B's mounted on a two
by four frame work will make a good passive
repeater for temporary use.

When computing the path loss of a system
using a passive repeater, you must compute
path loss between transmitter and the passive
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"""""ec

mnnn••,
•,,
•,

HORIZONTALLY
POI.AlUl[1)

""000 eo n
eoco "
eeoc "

~

c

~
,

' 000

socc •
~ , -

'000 sc •
L .. - -- •

• • • • •. . . ~

" - - -- •
~ .. - - - - - • , •
• • "
• ec z z
0

~ < • ••• ~

a
0 •

sec
,

> ~ il
~ '" a
~

••• •• •
" eoc c ••a

,.,
Fig . 7. Ga in o f pcrcbolic a n tenno. Connect para­
bola diameter in feet to frequency with a straight­
edge. Where the st ra ig htedge crosses " gain" line,
read gain of the parabola. Or compute by:

Gain On db} = 20 LOglO f - 20 LoglO (D-52.6)
where f is the frequency in MHz and D is the
diameter of the parabola in feet .

Cain = 20 log F.\lIIz + 20 log D -53
where F .\Ilh is the freq uency in ~IHz

and D is the diameter of the parabola
ill feet

As an example, let us consider a 6 ft. parabola
at 1215 ~lHz.

Gain = 20 log 1215 + 20 log 6 - 53
= '0 X 3.085 + 20 X .778 - 53
= 61.7 + 15.6 - 53 = 24.3 dB

Hounded off, 24.3 dB becomes 24 dB gain for
a 6 ft. parahola at 1215 ~ IHz,

..\ ntenna orientat ion and
Pola rization

As radio waves are reflected from a surface
they undergo a change in phase re lationship
with respect to the receiving antenna. This is
dependent on the original polarization and the
angle of Incidence. IIorizonta lly polarized
waves suffer the most change being shifted in
phase by about 180°. This in effect changes
the electrical path length of the reflected wave
by one half wavelength. For horizontally
polarized waves, then, if the area of the re­
Heeting surface is large enough to include the
tota l a rea of auv odd numbered F resnel Zones

• •
the resu lting reflections will arrive at the re­
ceiving antenna out of phase with the incident
wave ami cause cance ll ing interference.

However, vert ica lly polarized waves pro­
d uce considerable variation in the phase an­
gles reflected. Depending, as with horizon­
ta lly polari zed waves, on the angle of inci-
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,.....,

and between the passive and the receiver,
separa te ly, rather than just between transmit­
ter and receiver. The gain of the passive is the
res ult of Intercepting a part of the microwave
energy transmitter and concentrating this en­
ergy into a narrow beam that is redirected in
a concentrated beam toward the receiving an­
tenna. The gain of the passive is found by

I' . ( ' . . II I ' II ·l JrA co!" nussrvc .:1111 III { := ~(op; :1x
where A is the effective area of the passive III

square feet,
A is the wavelength in feet, and
'J: is half the included horizontal angle.
The ga in of the passive increases wi th an

increase in area or frequency and with a de­
crease i ll the hori zontal included angle. The
most e ffective use of a passive is where it is
located directly behind and above either the
transmittin g or receiving terminal location. It's
impractical to use horizontal included angles
greater than 140 degrees with the Bat passive.
Beyond that point the effective area becomes
small and the passive becomes impractical ami
uneconomical.

The effective area is equal to the actual

900
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area mult iplied by the cosine of one half the
included angle and if the vertical angle is
large, also by the cosine of one half the ver­
tical included angle. Usually the vertical angle
is small , only a few degrees. and is neglected.

III some cases, two parabolas connected
hack to back. with a short section of transmis­
ston [iue can make a very useful passive re­
peater. The transmission line should he kept
as short as possible .

Path Profiles
\\'hen you lun-a selected your tentative

transmitter and receiver sites, a p rofile chart
of the topography of the path should be pre­
pared. W ith the profile you will be able to
see areas that may present pot ential reflection
points. A preferred method of illustrating the
path profile is to lise the «fla t ea rth" with a
curved microwave beam. The degree and di­
rection of the bending of the beam can be
defined by the equiva lent earth radius factor
K and multiplying this by the actual earth
rad ius, R, gives the radius of a fictitious curve
equal to the curva ture of the earth minus the
curvature of the microwave beam. Using the
fl at earth method you can compute, plot and

Fig , 9, For pa ssi ve repeater installa t ions, three
a ng les must be mea sured a nd two a ng les must be
calcula ted . The t hree to be mea sured a re ( 1) the
ve rtica l ang le between a hori zontal line and the
incoming bea m, ( 2 ) t he ve rtical ang le be tween
the ho rizon tal included angle and (3) the hori­
zonta l included angle between the two pa ths.
The two angles to be calcu la ted are ( 1) the ve rti­
cal face angle of t he passive and (2 ) the COrrec­
tion angle which is added to the bi sector of the
horizontal ang le . The equcticns ore

,(t=a"n7:a=:),::(,:C'C0'7S~I=-'::-:-C::O=;Sc--'0 2tan ..l a = -
(cos o + COS o ~)

(COS..l a) (si n OJ+ si n ( 2)e , ta n 0 3 _
- _~A!. (cos a ) (COS OJ+ COS O2)e, L IN[

104

SIDE VIEW

PASSIVE REPEA.TER DISH
FACE 1'«), 1

.......,

ond

where
j,::t = a correction angle added to the bisector of
the horizon tal angle to rotate the passive bearing
toward the path wit h the lea st ve rt ica l angle ,
G3 = the ve rtica l face angle of the passive
20: = the hor izontol incl uded a ngle
01 = ver tica l ang le for pa th 1
O~ = ver t ical angle for pa th 2 ond
<Conven tions: sines ere pos it ive when the a ng le
slopes down wa rd and posi tive when the angle
slopes up. Cos ines and tangents are positive> .
Courte sy Mic roflect Co., Salem, Oregon .
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Fig . 10. Represe ntative topographica l path prof ile plotted with a -s1 ea rth cu rvat ure . Courtesy Lenkurt
El ectric Co.

tnvestlgate the cond itions for se vera l values
of K. to accommodate a changing p ropagation
medium that might cause reflections. Normal
a tmospheric co ndi tions prevail when K = 4/ 3 .

T ypical path clearance dat a and progaga­
tiou reliability for a 30 m ile path are given
i ll Fig. 5.

The curvature for the various values of K
at givon points a long the path muv be found
bv

where
h = the change in the vertical distance from a
horizontal reference line , in feet,
<I t = the distance from a point to one end of
the path, in miles,
d:! = the d istance from the same point to the
other end of the path, in miles and
K = the equivalent earth radius factor.

Ftg. 10 shows a typical path profile using the
fl at earth method and Fig. II is a nomograph
designed to aid in determining the earth curva­
ture for various values of K. \ Vhen the propa­
gution cond itions are normal and K = 4/3, h is
eq ual to one half the product of the two dis­
tances.

\ Vell , we've come from Path Loss to Path
Profile. You may have found some new ideas
or some new slants to old ideas all for the pur­
pose of making your microwave work more
effective. Many of the considerations may he
applied to VHF work as well, such as using
two Yagi antennas back to back to make a
VHF passive repeater.

D esign of a microwave system, whether it
con tains only two terminals or mauy repeaters
with spllr terminals, must ultimat ely he a hal­
a lice of a ll the elements and CO liS ide rations of
the system, including economics, reliability,

fl exibility and others, to accommod ate the
trunsmission of a signal from one term inal to
another.

\Vith more and more hams going into micro­
wave spectrum, data such as that presented
in this article will become more and more im­
portant. As the VHF frequencies become
overcrowded in the metropolitan areas, other
means will be required to ci rcumvent inter­
fcrcuce on these hands. The estab lish ment of
lnun microwave nets and systems across sta les
for CD and emergency comm unica tion app li­
cations will req uire more soph is ticated design
of these future ham microwave systems .

. .. W A6PZH
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Fig . 11 . Plott ing the cu rvatu re o f a microwa ve
beam with a " fla t ea rt h" path profile . For a ~
ea rth ra d ius foetor, e nte r the nomograph a t the
point unde r inve st igation , sa y 10 m iles. Read
horizontally to the right to the ~ cu rve then
read down to 10 0 feet , which is t he departu re o f
the cu rve from a level tangent to the flat ea rth .
Courtesy Lenkurt Electr ic Compa ny.
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Gus Browning W4BPD
c/o 73 Ma gazine
Pete rbo roug h, N.H . 0 34 5 8

The WTW OX Award­
Progress Report

So far seven stations have q ualified for the
" 'orkeu the w orld DX Award. All have sent
in at least 100 QSL's to qualify, T hey are:
Gay Milius W4t\JF (SS lJ # 1), Bob Wagner
W5K UC (SSB #2), "Hop" Hopple W3DJZ
(SSn #3), Bob Gilson W4CCB (SSB #4), Jim
Lawson WA2SFP (SS B #5), Joe Butler
K6CAZ (SS B #6) and \"ic Ulrich WA2DIG
(CW #1) . Boh Wagner W5Kl 'C is the first
:200 winner with SSB 200 # 1.

The big trouble seems to he ill getti ng those
QSL cards, A number of fellows I have
QSO'ed told me they had worked nearly 200
co un tries but have vet to rece ive the first IOU
QSLs, Fellows, this is part of the game; but
remember, if send ing QSL cards is a real hard ­
ship on the DX stat ion, they can send us a
copy of their log and we will credit every
applicant with QSOs that are shown on the
log. We have card fi les for every applicant
and it's easy to add to their list, In sending
liS your score please lise standard size (3" hy
5") file caruso Be sure your call sign is on
each (me of them, with your countries listed
by their call signs alphabetica lly and numeri­
cally starting with fi le card number one. For
any future tabulations please give us your
signal report , number your cards, and be sure
to indi cate the hand and the mode yon used.
All applications should he for a single hand
and a single mode ; phone and C \V may not be
mixed or bands mixed. Include SI or equiva­
lent in IRC's and return pos tage for the cards.

Do not confuse 0 11 1' \\ ' T \V award with
other DX awards, this is something new, some­
thillg everyone can enter, even the new ('0 111 ­

crs to DXing. This award gives you a fair
chance with the Old T imers; you all start out
even. Remember all QSOs have to he on this
side of May I , 1966, 0001 G~ lT. We are
anxiously QRX fur SOIlW more applicant s. I II

seeking the \V T \V you will be gett ing some
activity and I am sure that's what we all
want . Our bands need a lot of activity to show
that we are in need of all the frequencies we
have. \Vaiting for a "new one" in some of the
"older" DX awards usually means waiting
month afte r month for something to show lip.
\ Vhy lose a ll your time [ust setti llg around
0 \ 1 when vuu could be ill there working a

" 6

new one towards your \\' T \\. certificate?
Y01l fellows that are in the honor roll have
just about worked yourself out of business and
I strongly suggest you get into the \V T \\'
and have yourse lf :1 lot of Iun. The \V T \V
cert ificate is a real nice one to hang on your
wa ll and will indicate to the boys that you
are an actice DXer. I know some fe llows that
art' ill DXCC who have IIOt worked anything
new (excepting maybe Don \liIler ) in the
past () months. Aft er you han ' worked those
fcw you still need. wha t wi ll you do? About
a ll that's left IIOW are places like Tunisia.
Iraq, Albania, Sovereign Order of the Knights
of Malta, )'I011l1t Althos and that's a ll. w hilo
you are QRX for these few that are st ill left .
why not get in 0 11 all the fun with the \V T \ V
chasers? It will he difficult to get QSL cards
for everv contact, hut at least \ '011 arc doing
something that every DXer Iikc~'i to do-that's
to work D X, even though some of it may be
not of the variety known as "rare ones," Yon
can still work those V01l need that I ment ioned
above when and if they show. You don't have
to miss them by being ill there getting a few
new ones towards your \V T \V DX award. I
admit that Jots of Fellows are gett ing tired of
chasing D X, trying to work new ones, keeping
all the records to know what you need, w ant­
ing to throw in the towel on DXing, wanting
to see more TV programs such as "CUll
Smoke," The Beverly II tllbillys." "Bonanza:'
wanting to "go fishing," play golf. look at foot­
hall 0 11 T \ ' , and manv other things like that.,
Xluny of the Old Timers don't want to get lip
al 3M, r to work VR4, VR6, VR3 etc. 1 myself
have been like that the past few months, not
because I am tired of working D X. hut since
I am stuck wit h a vertical ground plane and
a litt le linear. I am not quite ready for the
good, lim p; 11:1111 stuff. I will soon have m y
new an tenna lip and am b uilding a good
linear. Oh yes . I still call myself a DXer, its
in my blood. You other fellows I described
above are not DXers any longer- you are
ex-Dxers and may as well face the fac ts.

TIle \V T \V OX Award is for fellows who
art' still DXers, the ones who like to get in a
hig pile up and work that rare one. You are
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SELECTRONICS

DIRECT PLUG-IN
REPLACEMENTS

PR EMIUM SR4 SILICOH PLUG-IN REPLACE MENT
RECT ifi ER RATINGS : 4 00 P lY @ 1 a m p . D.C.

These ore a d irect p lug- in rep lacemen t unit t hat
will el iminate t ube rep lacemen t s, grea tly reduce
heating, and prov ide instan t worm-up. A l l units ore
prope rly compensated, potted a nd power tested at
I amp. overage D.C. cu rrent.

PRICE: $6.00
SU4/SY3 /5Y3GT/5V4/5V4GT/SAU4/ST4/SVV4/SZ4/

SAW4/SV3 /SAX 4/5A Z4 /5Y3G (1800 PIV)
Our liSA wi ll replcce an y of t he above tubes .

PRICE: $ 1.95
80/5Z3 Ou r replocement tVS H

PRICE: $1.95
OZ4/64 Our replacement #SE

PRICE: $1.95

EPOX Y SILICON DIODES w ith silver leads @ 1.5
am",

•

I

,
I

I

50-200 V
200-400 V
400-000 V
600-800 V
800

1000 or bette r

.06

.14

.24

.36

.44
•54

RDR RECEIVER & SPARE PARTS WITH
10 CRYSTALS

Mfg. by RCA BRAND NEW
Freq. range: 225--390 mcs,
You get two wooden cra tes wh ich include:

Box # 1
RDR RECEIVER with 13 V dynamot or ou t put is

3 85 V OC @ SOD m a

Box # 2
l - set of spore pa rts wh ich includes:

I H eadset
1 Set o f ope ra t ing t ubes (spo res)
I Headset extension cord

10 sets of f uses
2 p i lots lights
I set of connec ting cables and other por ts

t oo numerous t o mention.

All t h is in original m ilitary boxes, receiver packed in
A lum inum water p roo f case, manua l included . Easily
converted to 200 mc Hom Band or use as they a re
f or UHF ai rc ra ft bond . You ge t all t hat is requ i red
t o opera te except t he 12 VDC Sou rce and the A n­
tenna. BRAND NEW

PRI CE $3..(.95 each wh ile they last f .o.b . our
Warehouse.

1206 S. . Napa Street
Philadelphia. Pa.

HO 8-7891 HO 84645

AI/ prices ore Foa OUr Phi/odelphio worehouse . All merchondillt d escrib ed occurofe/r 10 Ihe b e d of our If.now/edge . Your
purchase mone y re fund ed if not so tisfled . Term s ore ((uh . M i nim um o,der it $5 . Th" public ;s w elcomed 10 brewse , We',e
open weelf.dors a to 5 ond So turd o ys 8 to I .

SquiresU .Sanders

...

Everything
you've
wanted
in a 6-meter
transceiver Complete ft exibility-built-In dual
powe r su p p ly for 115 VAC o r 12 VDC. co mpact size
make it ideal fo r mo bile, fixe d o r field use. Loud a nd
clear re ception-highly se nsi ti ve a nd selective dual
con versio n re ce iver o ffe rs grea t freedom from birdies,
twee ts and sp u rio us s igna ls. Front e nd design pro­
vides s upe rb s ignal ca p tu re , freedom fro m c ross m od­
ulation and o ve rload . High Talk Power Modula tion is
achieved b y a n effective 22 watt in p ut transmitter.
with speech cli pp ing . For a clean 70-75 watts ou tp u t.
co mbine the "68'er " with the powerful Clegg Apollo
Linear Amplifier . Butlt-tn a-meter serves as tune-up
meter fo r transmitter. The spectacular new 66'er re
grea t fo r hams , CD, MARS and CAP ope rators . See
Clegg and Squires-Sanders communica tions products
a t yo ur d ealer. Write fo r li terature tod a y to :
Squi re s-Sanders,Martinsville Rd . ,Mlllington ,N. J. 07948

CLEGG
1IlI66 'ern_ ..

o

DXERS and DXERS-TO-BE

Want to keep up to the minute of what's
happen ing DXw is e ? Subscribe t o Gu s
Browning W4BPO's new week ly OXE RS
MAGAZIN E. 16 pages of OX eve n ts, com­
ing up OXpe d itl ons, QSL i nfo, pix, e tc.
Ra t es : US s urface $8.50. US air mail $10,
West Indies $16.50, S. America and Eur­
ope $19, rest of world $28.

The DXERS MAGAZINE clo W4 BPD
Ro ute 1, Box 161 -A, Co rdova , S.C. , U.S.A.

the ones we want in the w T \V. The \V T \ V
is here to stay fellows, let's face it, its a chal­
lenge we ad mit, but if you are a true DXer
yon will get with it and have yoursclf a lot
of fun . I hope to see all you true DXers in the
next pile up myself, working a fcw good ones,

Oh yes, my li tt le magazine, «The D Xers
.\ Iagazinc" is ofF and running; most of the
JUg G WI.Y and man)' Small C uns are on m y
subscrip tion list 1I0\\'. It looks good. I think it's
fill ing a needed gap in the DX world , some­
th ing that's needed and it's not in compet ition
with anyone. Hight !lOW it's ] 6 pages; maybe
more later O il, •• • Gus
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(Contin I/ eel f rom page 2)
a single exception, that have led the way in
electronics arc those who have encouraged
amateur radio as a hobby. And, on the other
side, that those countries who are presently
backward in electronics are, without except ion.
those that have been indifferent or restrictive
to amateur radio.

Thus you can see, far from being just a Iun
hobby, amateur radio is of the greatest
importance to any country. This is obviously
recognized ill the Soviet where we fi ud ama­
teur radio strongly supported by the govern­
ment. They know what they are doing.
Franco, on the other hand, has been most re­
strictive, and it comes as no surprise to us
th at while th e electronics industries of Cer­
many, Russia, Netherlands, England and Den­
mark are quite well known to us, we are
totally unfamiliar with auything origfuating
in France. A visit to France and a bout with
their telephone system will tell you more than
I can say without fear of reprisal from De
Gaulle . France has less than one ama teur for
every 20,UOO of their population (we have
one for about 750 in the U.S. ) ami thus the
development of elect ronics ill France is vir­
tually impossible . . . there are no people to
d raw from . .. they have euchred themselves

•
out of the modern age of electronics by a
backward and se lf-d estroying policy toward
amateur radio.

In case yotl think that the French amateurs
will be angry with me for using their coun try
as an object lesson, let me hasten to mention
that it was they that made a point of this
d ifficulty and they that req uested me to bring
this trouble to the ligh t of d ay. France, if it
would encourage amateur radio, could have
over twcnty times as mallY radio amateurs as
it has tod ay and co uld develop its electronics

Larry Henn SZ4JW ca me 0 11 the woy down from
Kita le for t he d inne r. This is a ful l da y's d rive ove r
very rough roods. Lorry is qu ite ac tive on twen ty
side band.

,.8

ind ustry.
So, as you see, there are powerful reasons

why amateur radio must be protected and en­
couraged in tile growing countries of Africa
uud Asia . Our first task is to be sure that the
leaders of these countries understand the im­
portance of amateur radio. Our second task is
to help them get ham radio started and grow­
ing in their countries.

Perhaps what we need a t this time in our
history is a ll amateur radio Ambassador to
visit these countries and talk with the presi­
dents, prime ministers. kings, etc., and ac­
quaint them with the facts of our hobby and
its importance to their country. I haven't tried
to see the top men anywhere. so I don't know
whe ther I could do much good along this line
or not . .. I suspect that the best I wou ld be
able to do would be to see the top communica­
tions government official in most countries. I
Ihink we Heed to go hi gher than this. I think
it would take someone like Barry Goldwater
or Herb Hoover to get in at the top level.

This is being written in Sydney. Australia
and I have no opportunity to call either of
these men to find out their reaction to my
ideas. I would like to point out though that
Herb, as past president of the AHRL, could do
amate ur radio the best service it has ever had
if he could take a bit of that $100,000 the
ARRL Directors voted for jus t this type of
purpose and spend it on a visit to see the
heads of about twenty or thirty countries.

A lot can be done on the lower levels too,
of course. I have been keeping a weather eye
open for ways that we can help the growth
of amateur radio, particularly among the local
amateurs, in these Afro-Asian countries. Let
me briefly touch on the situation I found. Kenya :
one African amateur a t present . .. no licenses
being issued. If the license situation could be
solved \\' C m ight be ab le to encourage things
to where we would have a slow but steady
growth of Afri can amateurs there. possihly
five to ten a year as a starter. Ethiopia : no
Africans licensed . Licen ses arc available and
there are a number of Africans th at would Ill'
int erested in amateur rad io if only equip ­
ment could be made available. The problem
here, as in most of th ese countries, is unbe­
lievable poverty. Sudan: no Africans licensed.
1I0 licen ses. There are a few Afr icans rendv
for licensing if the government comes across
. . . eq uipment is a major d rawhack here too.
Egyp t: two act ive amateurs .. . dozens or
more int erested, but eq uipment is prohibitive.
Licenses are ava ilab le. Lebanon: many local
ama teurs, equipment not difficult to get, li­
censes are easily available . . . look for con­
tinued growth here without much need for
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outside help. Syria : one lice nsee, no new li­
ceuscs a t p resent due to govern ment prob­
lems. They've just had another change of
government ami it may be a while before
they call start licensing again. Iraq is ill a
similar posit ion. Iran is much stabler and
there are several locals licensed and more
coming along. Afghanistan has no locals and
HOlle ill sight. Nepal ditto. Burma is in poli­
tical turmoil: no ham rad io in sight. I'll go
into all of these countries and ill more de­
tail later.

India is a key country for here we find Ihe
la rgest number of licensed local amateurs,
some 400. \Vc now have reciprocal licensing
with India, by the way. But 400 ou t of a
population of 400 miJIion is pitifully small
even though it is way ahead of all the ot her
Asian countries.

\ Vhile in India I visited a number of the
radio amateurs and had a cha nce to opera te a
little from their stations . I got together with
many more amateurs and d iscussed their
problems with them. The basic difficulty is
poverty. I t is difficult for us to understand
their type of life. A skilled worker after 10
years at his job makes about $10 a month . . .
a ll upper middle class (comparatively) makes
$100 a month. Since there is virt ually no
radio equipment or parts available in' the
c-ountry the amateurs find it a lmost impossib le
to ge t 0 11 the air. One of the most modem
pieces of eq uipment in India is the SX-28, left
over from the last war.

T he amateurs of India assure me that the
on ly thing holding back more licenses is the
lack of equipment. They te ll me that they
would he ab le to bring ill thousands of men
cud hoys for licenses if (lil ly some equ ipmen t
was available.

That shouldn't he so diflk-nl t, 1I0 W sho uld
it? I immediately thought of the mouutuius of
ham gear that are stashed away in cellars,
garages, attics , ill closets and on shelves that
we arc IlO lon ger usin g. If some system could
he worked out for gathering all thts unused
equipment and getting it shipped over to
Ind ia . . . and then if it could be gotten Into
the country without the usual heavy duty pay­
ments and d istributed equitably we migh t
accomplish q uite a lot. T here are a lot of if's
there. I don't think there will be any great
difficu lty in surmounting the U.S. end of the
deal .. . but what about Ind ian d uty and dis­
tribution . . . could these be solved?

I'll go into the b low-by-blow account of
how everything was done later a ll. 1 did man­
age to ge t a verbal agreement from about as
high as you ca n go to permit the entry of
gift ham gear and parts into India duty free.

NOVEM BER 1966

Special visitar at the Nairobi d inne r wa s Ian Ca ble
MP4BBW from Behre in, in town with his new XY L
for the da y. Ion is on the righ t . On the left is
Steve Gibbs MP4BEQ who is now living in Nairob i
a nd edi tor o f t he club bu lletin , a su rp rising ly well ­
done poper for such a sma ll g roup. Steve ha s been
unable to manage a SZ4 license a s yet, but per­
hops the lid will come off soon and we ' ll hear him
on twenty. Ian is one of the o ld timers, o f course,
and a nyone who has DXed much knows him we ll.

AmI the Institute of Telecommunications En­
gineers (the Ind ian counterpart of the IEE E )
has volunteered to handle the distribution of
equipment. Further, the Amateur Radio So­
ciety of India (ARSI) has volunteered to
help the p rogram by sett ing up study courses
for the amateur license and classes in tech­
nica l insti tu tion s.

T he U.S. end is sti ll open. It would
he wonderful if the ARRL would, through its
thousa nds of member clubs, take the respon­
sih ility for the collection and shipment of this
eq uipment. If they will not handle th is then
we must find someone who can ... I would
like to hear Irom anyone with suggestions.

By helping Ind ia ... and perhaps many
other countries , we are helping the world as
well as amate ur radio. The basic truths tha t
we must get th rough to the governments of
new countries is that amateur radio is vital
to the future of their country.

In 19.~9 Ind ia was one of the leading op­
ponents to amateur radio. I believe I've seen
it considerable cha nge there and, if we can
get gear to help them expand , that we wiII
see an astounding change and find India a
firm supporter of amateur radio.

Yes, I think I'm aware of most of the prob­
lems involved , if I may answer the usual
volunteer group of negative thinkers. I've
talked with the head ITE people in India and
we have agreed on guidelines for the distribu­
tion of equipment and parts. Some will go to
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help deserving active amateurs. and a great
dea l will go for tile establishment of amateur
radio club projects in schools and institut ions.
On our end I wou ld like to have the project
handl ed by a non-profit organization so that
donations to it can be taken off the income
tax, thus helping ourselves a b it wh ile we
are helping others.

And p lease don't write to me about sending
equipment or, for that matter. send me equip.
ment for the project. I want you a ll to know
what is going all as it is happening. If you
have any suggestions or want to help, this is
the tim e to write.

I believe that the present course of events
can be changed . I t is encouraging to me that
a large Humber of our ham-owned equipment
manufacturers are interested and active in the
goal of perserving our hobby. I t is unfortunate
for us that some of the larger manufacturers
seem completely indifferent to our future. It
appears as if they view us coldlv as a market
and nothing more. If we fade away they will
turn to other markets. I note. perhaps with
perverse satisfaction, that few of these com­
panies are advertising in 73 and tha t most of
them are suffering considerable sales resist­
ance to their products. Further note: though
I am aware of the presence of the Bullmoose
synd rome (what is good for 73 is good for
amateur radio). I try not to let it become too
obvious.

Fine, well and good for Wayne Green
sticking his nose into things, b ut where, you
ask, does IAHU fi t ioto all this? After all,
isn't that the only international amateur radio
organization? And what about the IAHC there
in Geneva? Gentlemen, those are two more
kettles of fish and. as vou have been subtlv
warned in QST, I have been meddling. I don;t
want to drag th is piece 011 in terminably thi..
month so rn p ut this can of worms to res t
nex t month.

Robby 5Z4ERR at his shock in Nairobi , Kenya .
Robby has for years been one of the top OX phone
operators o f the world. Just abou t every visiting
amateur stops in to see Robby at the Robson
Chemists shop right in the middle of Nairobi .

11 0

Ray SZ4 IR, one of the most active Kenya erne ­
teurs now that Robby has sort of " re tired" from
frant ic OX cha sing . Ray can be heard many after­
noons on twenty rag chewing with h is fine sig na l.
Roy is the president of the East Africa amateu r club
and is shown here with Pete Bailey SZ4K PB a t the
dinner held during my visit to Kenya .

So there y 0 11 have it. I've tried to find out
as best I could what is going on and figure
out what might be done to improve matters.
" 11 have more detai ls on my visits to those
countries for you adventure fans.

ST2

There are periodic reports in the DX bul­
let tns and columns of activi ty in the Sudan.
Such reports are exaggerated. Back a few
months ago ST2BSS was activated for a few
days. but this was a special effort and no
other activit)' has been permi tted from this
c-ountry since.

ST2BSS, the Roy Scouts of Sudan station,
was set up by Jim Collins, who is in charge
of transportation for the U.s. Embassy in
Khartoum and is well known for h is work in
scouting. This station was licensed for opera­
tion in conjunction with a special Sudanese
scout encampment.

T he problem in Sudan is the usual one . . .
politics. Ju st a couple days b efore my arriva l
there was another change of government, a
('OI l ll that was virtually bloodless, with hut
about 25 lives lost.

Before the coup Jim had been working hard
to get ST2RSS back on the air. He was having
cousiderahle success too. lIe had the hacking
of the Ministe r of Tourism and the Minister
of Communications. All that was needed was
the OK from the Minister of the Interior .. .
uud he had a verbal OK from this office. Then
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$105.00
$124.95

Lilt

CONCORD, N. H.fONE
603·225-3358

PHONE 605-886-5749
WATERTOWN , S.D. 57201

HQ-1ooC
HQ·140X

Write fo r Lotesl Complete

25 % DISCDUNT DN ALL RECDNDITIONED
AM TRANSMITTERS FOR CASH OR NO TRADE

" U' ed Equipment Special"

R EG . PRI CE

C O L L IN S 432. V .' Tra nsm itter $ lC9 .00

ELM A C A F . 67 Tran smitter 49 .00

GLOBE C H I E F 90 T r an smitter 29 .00

GLO BE C H I E F 90 A T r an sm itte r . . . . . . . . 34.00

HE A T H OX -1 OO T r a n s m itt e r 89 .00

H EAT H OX·lOOB T r an s m itte r 109.00

HE A T H M T -l Transm itter & Hp · 20
Supply 69.00

HE ATH TX ·l T r an s m itt e r 119. 00

J OHN SON V I K ING I T r ansm it e r 59.00

JOHN SON 500 T r a n s m it t e r (4 .400 Tu b e s ) 375.00

G O N S E T GR -212 Re ce ive r 69.00

L A F A Y E TTE H E · l 0 R e c e iv e r 69 .00

NATIONAL NC-l 05 R e ce iv e r 89 .00

RM E 4350 R e c e iv e r 109.00

RME U50A R e c e iv e r 119.00

The Hammorlund HQ -170A o ffe r, the Amoteur a
p ro ct ico lly end leu combino tion of tuning techniques
whereby a ptimum reception of SSB/ CW & AM/MeW
moy be achieved. Selectoble 5idebond , full d ial
cove ra ge 6 thru 160 meters, pl us 2 meier calibra tion.
Built · in 100 ke Crysta l Colibrotar. Automatic Noise
Limiter. and ma ny other feoture s,

HQ_170A $369 .00
HQ. 170AC wi th 24 hour d ock/timer $379.00

Als o in stock:
HQ.170A-VHF $429.00
HQ.170AC-VHF w ith 24 haur d ock/timer $439.00

(VHF Series: From 2 to 160 meters)

Thtw an ji lt • Ie... 01 . n rul u l.n. Writ . for compltte lid ­
In, _ Wt ,IRk all major brands of nt . eq,.pment and acensor.es.

P.O. BOX 312

&et41e4 RADIO

BOX 37A

,/

/.
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c-ame the co up and nunc of the ministers knew
what authority they had and no d ecisions
could be made. At this time a subord inate
rejected the amate ur applicat ion with the
result that Jim had to start all over again.

I went with him to see the new Minister of
Tourism and we found him most enthusiast ic
about both amateur rad io and scouting. He
pointed out that, unfortunately. his support
was not of much value at the moment because
he rea lly didn't know where he fit in the new
scheme of things . . . he was sort of tip in the
a ir. I was glad to fi nd that he has taken a
strong interest in promoting tourism in Sudan
and had just rece ived a thorough report on the
proposition from an American expert, one that
has done much for other African countries.
Though there isn't a lot for the tourist to do
in Sudan right now. I can see where tonrism
could be grea tly expanded am] would be a
relatively easy source of outside funds. i\igeria
found tha t each visitor left abo ut $ 120 behind.
Suduu is right on the path from E urope to
East Africa and some promot ion might get
tourists to that part of the world , some 10.000
a year, to stay for a d ay or so in Khartoum.

jim's next hurdle was the new Ministe r of
Communications. H e tried th rough friends to
sf't lip a meeting with him so I could have a
chance to shake hands, hut he was hll «; y until
a fte r my d epa rture. Just hy chnucc Jim met
tho ~rilli sl cr at the a irport awl had all oopor­
tllni tr to have coffee with him and found tha t
he is q uite enth usiast ic about the scouts and
the amateur rad io sta t ion. The problem then
is entirely the ~lillist er of the Interior's d epart­
ment. Jim will he worklug on this and we may

Jim Collins ST2 BSS. Jim is very inte re sted in t he
boy scou t movement and the BSS sta nds for Boy
Scou ts Sudan. His g rea t project is to ra ise enough
money to get twe lve scou ts to the jamboree in the
U.S. next August. Thi s would be the first t ime
some th ing li ke tha t eve r happened, if he con mo no
age it.
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In Khartoum I visited J im Collins ST2 BSS, shown
he re with a copy of some magazine a nd two of the
Sudan boy scouts tha t he is tea ching a bou t orne­
te ur ra dio . W he n the pol it ical situa tion in Suda n
eases and licenses a re agai n possible we will be
Jook ing for these two fine la ds, Abdul Ga youm
Mohammed a nd Abdu l Az iz Awod .

just hear him 0 11 ~O~ I one of these days if lie
succeeds.

The amateurs here have primarily been up
against fea r of the unknown in the past. The
officials d id not know much about amateur
rad io and were suspicious a nd afra id of it.
Thev have troubles with the Shifta ill the
SOli til and these forces usc radio so their fears
have been compounded.

Two of the Sudanese Scouts visited during
mv stnv and 1 was interested to see that lhev
ar~ w~lI on their way toward their amateu'l"
licenses. If the political problems call he over­
come I think that. under Jim's tutorship, these
scouts will soon be 0 11 the air. Jim did a
wonderful job of this at his last assignment ill
."igeria and is repeating it here.

The Minister of T ourism was quite int erested
when we pointed out that amateur radio
would p rovid e free advertising of Sudan and
would encourage tourists to come and sec this
country. The country is low on m oney and is
eager for any possible incom e. The income
from tourists would he most welcome.

Jim has another project which would help
with income to Sudan too . Sudanese scouts
have never be fore been ab le to go to an
international Jamboree. lie is hop i ll ~ that
th rough amateur radio. donations call 1)(-'
received to help pay the way for a dozen
Sudanese scouts to the Idaho Jamboree next
year. I think that fellows contacting the
sta tion would be glad to send along a dollar
or two for something like this. I might point
out that this would have no hearing: 011 the
receipt of a QSL and that the donations would
probably he requested to he sent to the Boy
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Scouts of America in New Brunswick, Xew
Jersey to he held for the Sudanese Scouts.

If the new government holds .together there
is a good chance that we' ll have some ST2's
to work. There are a number of amateurs over
here. some with gear, just waiting for things to
break loose.

SU Report

B\' a lucky chance I managed to have a
talk' with Ibrahim SU 1nl durin g my short
stav in Cairo. He returned from a vacation
just in time for us to get together.

The Callbook lists five amateurs in Egypt.
Ibrahim explained that SU I AL is active a
little, but on phone only. SU I AS is no longer
active. SU I KG is not active. SUI KH has not
been well and is inactive. Ibrahim gets on the
air two or th ree hours a day aud is the main­
stay of this country for the DXer«. Ill' runs
mostlv to C\V and gets on A~l phone now
and then . Ill' runs 100 watts. There is one
other chap licensed , b ut he is out of the
country at present. . . . German fellow . . .
SUI DL. the only foreigner with a license.

Ibrahim told me about \V~JDHS sendillg
him his rig. Radio gear is co mpletely impossi­
ble for locals to ob ta in and Jerry apparently
got fed up with the rough C\ V note from
SUlIJ\l and shipped him a free rig. Ibrahim
had to pay 90 pounds import duty Oil it . . .
this is about S180. And when yOll consider
that the normal wage around here t u ns abo ut
S30 a month you can see that even when the
gear is free it is p rohibitively expensive.

Ibrahim says that eq uipment is the o il-!
problem here. 1 told him that I could promise
a sideband transceiver if he could get the
government to permit it to he sen t in duty
free as a club sta tion. He said he would see
what he could do. He knew at least .:;0 fellows
that would he interested in a p roject like that,
if we could work it out.

I went over the list of reasons why Egypt
should do everyth ing in its power to encour­
age amateur radio. E gypt needs radio experi­
enced men very badl v and they rea lly can' t
afford to spend several thousand dollars train­
ing each one .. . with ham radio there is no
cost to the government for the tra ining. Egypt
needs the tourists too and amateur radio is a
wonderful and free means of public relations
for the country. I pointed out that if Egypt
would permit U .s. hams to operate during
thei r visit here that they would ge t a lot of us
to c-ome over. Egypt has everythin g to gain
nud absolutely Ilotllillg to lose hy cncournu­
ing amateur radio as much as they can. T o
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$14.95
11.95
12.95
10.95
29.50
15.95
21..50
34.95
54.95
29.95

CATALOG

The standard of comparison in amateur
VHF /UHF commun ications. Cush Craft antennas
comb ine a ll-out performance with optimum size
for ea se of assembly and mounting at your site.
They con be mounted vertically , horizontally, in
pairs. quads. or virtual ly any combination
allowing you to design the antenna system to
meet your exact requirements.
A144·11 2 meIer II elem ent
A144·7 2 meter 7 eleme nt
A220·11 11/4 mete r 11 e leme nt
A430·11 :J.4 meier 11 element
A144·20T 2 meier Mull i po lor;zed
A50·3 6 meter 3 e leme nt
A 50·5 6 meier 5 element
A 50-6 6 meter 6 element
A 50· IO' 6 meter 10 element
A 26·9 6 & 2 meter 10 element

SEE YOUR DISTRIBUTOR OR WRITE fOR

FOR
MORE
OX PUNCH

VHF/UHF

my way of th inking any public offi cial of all Y
government that tried to stop amateur radio
is working against hi s own country and should
be immediatclv removed from office .

Egypt was giving a lot of trouble, particu­
larly with thei r feud with Israel. but that is
calming down now. I wondered why this was
and it wasn' t until I got here and talked with
a chap at my hotel tha t I got the story, It
seems that this high dam at Aswan that Hus­
sia is buildin g for Egypt is not a ll peaches and
cream. After it was well uloug someone got
to th inking about it am] asked what would
happen if some co untry got mad a t Egypt
and p ut it bomb in the middle of the dam
some night. II mmm. The answer is simple ,
it would wipe out the ent ire c'ouutrv. Y 01l sec,
E gypt is desert except a long the Nile and if
the Aswan dam gave way it would send a
wall of water about two hundred fee t high
right on down the river and would wash
Cairo and Alexandria right out into the
Medite rranean. And that would be the end
of Egypt. Since it is only a few minutes by
air from Israel to Aswan I thin k that there
have been some serious doubts ra ised recentlv
about the value of continuing the hassel with
them. I know that I would have smiles for
everyone if I found myself w ith someth ing
like that hanging over m y head ,

As if that isn't enough of a problem . . .
seems tha t the engineers d idn 't th ink to make
a silt survey before building the dam. Now
I've seen that Nile d ow n in Khartoum and
Addis .. , and points south, and I'll tell you
that it is a migh ty mudd y little creek. It is

Ibrahim SU1 TM
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dark brown where it starts up in Uganda uud
it is dark brown all the way along. It looks to
me . . . and a number of others .. . as if tht' y
are going to have a silt dam there in short
order. This not only cruds up the dam, but it
has a longe r reaching effect on the down­
strea m end. The field s of the fert ile valley
wa te red by the Nile depen d on the yearly
overflow to deposit fresh silt. This is the fer­
tilizer. Without the sil t they will have to start
hllyill g and shipping in commercial fertilizer.
Well. they haven't the money or shipping
facilities for this and no one knows what the
devil to do about it .

The tourist has some interesting things to
see here. The pyramids, of course, are right
011 the edge of town . . . as is the great
Sahara desert. A walk through the town is an
experience you'll never forget, morn ing or
evening. The casual tourist can sate himself
in one verv busv day or two leisurely ones.
The more ' detli<.:ated - tou rist can get advice
from Ib rahim nud spend a couple weeks in­
vestigating the town . I'm breezing through
the world this trip so I quickly saw the pyra­
mids, the Sphvnx, a few tombs, rode a don­
key, a camel nud a horse through the desert.
I walked the stree ts at night and in the day,
covering a good deal of the town.

Those of von that arc interested in my trip
from the tourist angle sho uld keep a weather
eye peeled for an an nouncement of the avail­
abili ty of a co mplete b ooklet on my trip. This
will cover my trip day b y day in rid iculous
deta il ... unexpurga ted.

W ith money being as short as it is, QSL's
are a problem for the fellows here. The post­
age on a package of ten cards is 3 piasters,
which amounts to about 60 if you adjust for
the difference in wage sca les . Ibrahim men­
tioned that now and then some kindly fellows
sent along a dollar b ill, which was most grate­
fully accepted .. . th is is worth about ten
dollars here . I explained about the QSL man­
ager system and Ihrahim is most an xious to
set someone up as his man ager. I'll see if G lIS

can fi nd a volunteer for this.
Some help is hadly needed ovor here . W ith

a population of about 3:5 million people they
have hut three active amateurs, Perhaps we
ca ll get someth ing started here. I talked with
Ibrahim about the power and it is 180-"00
volts at .=)0 cycles. so. if we can get him set
up. a line transformer will he helpful to
stabilize the voltage.

T he more I travel in Africa the more that
I see we can do to help out. Just a little effort
on om part could make a bi g differen ce OV('l'

here .
. . . Wayne

$12.95 WZAU $12.95 • FOUR PURPOSE BALUN
The Balun £".ryone bas been waitln.
for. Will Help. TVI Problem.• Broad·
ba nded 3·32 me . • Center tluC-up hook

for inverted Veils. • Handles full legal power,
2KW PEP • Buill -in lightning arrester •
50239 RF connector for cou. transmission
feed line eliminales center insulator. With ·
51.a nds up to 600 lb. antenna pull • For use
with all type antennas fed wilh unbalanced
coax line . • Weighs only 6'12 oz. 1112" d iam .
6" long 2 Models: 1:1 matches 50 or 75
ohm unbalanced COIX to 50 or 75 antenna
load . 4 : I "matches 50 or 75 ohm un balanced
~oa ll 10 ,,00 or 300 ohm a ntenna load . •
:i elps eliminale TV !.
• All New W2AU Super Vinyl 2 el

10·15·20 quad. Complete $64.95
• WZAU Super fiberclas 2 el 10·15 ·

20 me"r qUid. Complete quad $99.95
UNADILLA RADIATION PRODUCTS

UN ADilLA NEW YORK

EVE RYTH IN G UN CON DI TI ON AL LY GUA RANTEED!

SteCou
A~~

Book for
stcee (lat ,

10_ 1220GC a.vltfly Hili., Calif. 90213
Ph(lnt: Are:t 21'. ollln 272-5707, mm agu 275·5)·"

R. E. GOODHEART CO. INC.

CORRECTION
73 goofed in the September and October ads
of Una dill a Rad iation Products. The price of
the a ll new, vinyl ja cketed W2AU 10-15-20
meter element cubica l qua d shou ld be $64.95,
not $54.95 as shawn .

ALL- BA ND SS B RCn BARGAIN : lI , m IT. fIRrs R ·4 ~, ,.\KK - ; . :i50
lie: to 43 me: f'OllUnliolis. Yulee, nr. l !l"W. ali ltm"tl. grtd.
..../book; 2 -R ~·. 2-I r ·s. s- mere-: noise imu: 3 xn. :'I non-at l
!'Il."ltdifity ehoil'l'1l. Less pwr IIPI)' ••••••••••.•••••••. 149.50
1;0 !'Y plU :pI}' : po i')'iR e "'" ,If-1....l0r : 1:?0
TI ME PAY PLAN: Any pure:h&lltl totaling U til). 110 or more,
rlolm paYllll'ol ooly , " " , "" .. " . ,10·/..
DZ-) SUpl'rh~1 revr 1.'i -70 I 100 -1 :'0011 li e... . ......• 89.50
R-23 ARC-5 Command rcer 190· !O.'i 0 kl' 14.95
A.R .C. 12 22 Command ten ,,40 · 1600 kc 17.95
APR-S rerr , 60 r)·. am/ rm, 2; -140 me 149.50
APR·4Y A)f /Fl i nevr mod. to 1] 5 v:; O/ GO t·) ,. with
nwr plug, book, t uners 38- 1000 me 250.00
CV·253 AlR Tuner brand new 38 -1 000 me 250.00
P.ll .R . for tu ners 91 5-2200 and 2115 -4000 me.
\J RR-13 R, " r 222 .;5 -40 4 me. A)I . w/book 249.50

Handhooll for A:oi /rKR Ikvr 10.00
Handb" h for AN ARC-3 01' for ART -13 10.00
Olher Handbooks. or &hE1naUMI. u k f or thf'm !
RA-62-B II .\ C pin sply for StR-522. tlnly . . _ 17.95
TDQ xmtr U W Po .\2 . A3. 115- 156 me. 295.00
TOl X1nU' 30 W Po A2. !I:'I. 225-400 111('...•.....•. 495 .00
LM-14 ft1:'q . m~ttr. 0 1% 125 ke-20me. 5750
TS32J/ UR t ree. mMet' 20 -480 me.• 001 '1 _. 169 .50
Gertuh FM· 3 'W/.\ f' IlWf. 1· 1nno m('. 0 001 ~ 395.00
HN t-Pack ::150A 5n scope, l ie to 10 me. (,ffUfltd,
1II'1=153A dirrertntlal atnpl. phil-in 535.00
With # 151B hi- l ain plug-In {I mU/ ('1II •.. ........... 545.00
With # 152.4 dual -trace plug-In 565.00
D.M ont # ::1 ::13 dl111l-b~am S<"OJI{' . DC-1 50 ke, 199.50
TeU . 511 AD, r, tY to 10 me. 30 mv/em 225.00
lekt. # 512. I ll' III 2 me. ;, IIIy/ ('m _ 195.00
f ekt. # 514 AO, Ilf' to HI me, :'1 0 mv/ rm . ... . .. • . . . . 350 .00
lett. :ItS )} . w/ 53B & 2 - t r~rf> ~:lr- , w / .... rtlf 79 5.00

STANDARD SIGNAL GENERA TORS
LP: !P'; k.. to nn OIl'. If / plfr !'!ply 199.50
TS-413/U : ;;, kr III -to me, xu talib 279.50
Gen. Radl, llO~ . f' : lfj kr t ll )';0 nw ..•.•........ ... 750.00
TS-606 : .ol<r,. -to m I':. liP t tl 10 out 995.00
Meas. Cor, Model 80 : 2 to 400 lilt •. ..•••••••••••• 37 5.00
URM-26 : ('ompatt ll1l, ~'llI'I'amr 4 ·4 0 .~ n Il': •••••••• 295.00
HN I-Pack 608B: 10 to 400 me . . . . . . . . . . • . . . . . . . 395.00
Hew-I-Pac t 608C: to to 4S0 IIII': 750.00
BlII'1·Warner G201 : MOle ~ III 60 SD •...•••.•... 750 .00
TS-5 10A: f. xu t im i tation H.P. 6Mfl _....•... ,950 .00
TS-608: 42·4 00 lilt'. up to 10. o ut 1295.00
AN /llSM-16 ~ -""r,, . 'ltI .." lIh t o· u n ml': 995.00
SEND FOR mtl!? mro on anyt hlnl: above. SE ND FOR ll~ of
TW lll tt'd pn1I l'1' "'IPlllil"!l at r ldlrulousb- 10. pril'l"ll. ASK I F WE
HA.VE . hal rnn nl'f'<l that )"IlIl ""n 't f1n,1 ahov~ : t hl ~ a,l H!rtll
only .'i ""/.. ll f our steck, WE ALSO BllY ! SO TElL US WHAT YOU
HAVE.

I
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Letters
De ar 73 :

D uring 1967, the Canadian Centennial Year, Canadian
amateurs may use the prefix 3C- instead of the normal
VE-. This is beina: done to call attention to Canada's Cen­
tenntal and will undoubtably create a great deal of demand
amana- Iorelgn amateurs for QSL',.

Jack BeardaU VF..3~IJ ( 3C:n.IJ)
Chatham. Ontario

19 ALLERTON ST., LYNN, MASS. 01904

MESHNA

GEIGER COUNTER CHASSIS assembly, fully
wi red, trans istor power supply operated from
9 volts, wit h 100 microamp meter. l ess
geiger t ube. With schematic. $4.40 each

All material FOB lynn, Mass.

$2.75
3 .00
3 .40
3 .80
4,20

$2.30
2.70
3.20
4 .00

.50

COMPRESSION AMPLIFIER $29.95
These govern ment surplus limiting amplifiers
offered at a fraction of t heir cost and they are
brand new un used. Input & output impedance
of 600 ohms. self contained 115 vo lt 60 cy­
cle power supply. Gain 36 db plus or min us
1 db. Upgrade yo ur shack for profession al
performance with this beaut if ul rack panel
commercia l grade eq uipment. DB out meter
on fron t pane l.

40 AMP SILICON DIODES
PI V $ ,80 600

1.00 700
1.50 80 0
1.75 90 0
2.00 1000
2.40

50
100
200
300
400
500

LIGHT ACTIVATED SCR (LASCR)
Fun ction of an SCR triggered by light thru the
g lass window top of the TO·18 unit. Various
applicat ions in tape readers, character recog­
n ition, logic circuitry, relay replacement, night
lighter brain. Offered at a fraction of list
price .. . only small quantity available.
25 PI V s .7 5 200
50 1.00 300
75 1.35 4 00
100 1.60 500
150 2.00 Und er 25 V

Varia ble Vol t a g e Transformer from unus ed Military
equip ment. J ust the thing fOr you r Linear. Variable
from 0 -130 vo lt s good for 22 .5 a m ps. In p ut of
11 5 V 50/60 cycle. $ 28.00 each

1.5 AMP MIDGET SILICON DIODES
1000 PIV 50. each 12 for $5.00
1500 PIV 65 . each 12 fo r $6.50

D ear 7;1:
Read with i11!l.'n·st \ V2E E Y/l's article, "A Curtain Going

Up" in till.' AllglISt issue. XiC(' to see someone pointing
out that it's pos~ibTe to work DX without purchasing some
particular brand of rotarv beam or vert ical. an d have h im
call a t tention to tile' advantages of he('flng up th e lower
radiation angles, T o recommend 17 '4" per elemen t would
seem to ig nore end-effect and I would rather see a figu re
of around 16'R". hut It's a b road h and affa ir as h e points
ou t and T wou ld n' t q uibble over a l ittle in duct ive reactance,
But he should have cor.stdered the velocity factor in fi gur_
i ll~ the phasin lo: lines.

Hyerson Gewalt K9LCJ
R acine , 'Viscollsin

D OII' t forget OWl " lw rlz" does/l 't frl run "cycles." It m eallS
"cycles pe r ~·ecorld." The [act lila! few 1Je01,le sa y "cycles
per ,w:v;ond" indicates that they th ink th at expression is too
comple-x, l"ou rifle B motorcycle per .ff'colld? Ed.

Gt'OrKe D erv \ V6IJC
ndlRower, Cal if.

Good News For AM'ers-Go SSB
Your RanF{er 1- TX-l- OX·IOO - Viking 11 _ Etc.
worth $1 8 5.00 on t rade toward the Nation a l NCX-5.
Drake 28 . $185 Sona r 20 . $149 NCX-3 . ." $225
Drake 2BQ . 25 HO ·1l0C 129 HA·20 . 70
NC-303 ... 249 KWS·I . . 750 SX· IOI ... 175

FRECK RADiO & SUPPLY CO. INC.
38 Biltmore Ave . Ashe ville , N. C. 28801

Phon e 25·4·955 1
T, T. Freck-W4WL Bill Beck-K4QOK

Dear 73 :
On \ VA6BSO's very good cable and connector a rticles,

I might make these comments:
a . F ig, 2 on connectors omits the T, which has a male and

two females like UG-IOib/u. M ine is marked : 7 4868
491 9 9 ~1-358.

b . Odd, but the PL-258 straight ad apiers I have checked
with a signal generato r show a loss and swr not present
in all the ether things hooked in seriM.

c. Some of the quick jobs are not the first - HaJldt during
\\'\\' 11 h ad a Kadget for HG-IS cable with a spring­
loaded ring, th ree steel bans. The inner conductor or the
HG-I S became the p lug. All you did was push until the
three steel balls fell in to a slot on the fem ale end. T o
remove, put hand arou nd it so ti lt' knurled ring pulled
back to give the three balls room 10 get oul of the slot,
and off .d IC came, 'Trouble : Con tucts cut into co pper
Inner co nductor, m ade copper dust Ih at later could ac­
cum ulate a nd Hash over with 1 kw or low-freq r.e .

d. RG, I 4 see-ms 10 he an attractive alllo'uua cah le for Tlam s,
h il i nut included as p opular.

r-. T Ilt' ph '"10 / uhf he-tween-se-ries T hnve i.s male phono to
ft·mal,· U IIF. Nol III your photo on p agl' 103. No nurn­
ht' rs 1111 il . Very u sefu l wi thout e-xt ra gadgt'lS suc-h as
(~IIl Ile'L1:i llg antenna p ad to signal gl' lIera !o l' or ante-una
coax thut " as male U H F .

f. Fi g. 5 terminations may well 1.., \"' ry lI'if'fo! al lop of
luwer 10 go to antenna. e tc., but 110 designation s given.
not shown in such as Fig. 2 and 3, etc., nor in lable 2
which shows binding post bu t not th is te rmination. I
dOll't kuuw if lisle-II ill thl' long Tuhle 9 on index.

Hill Co nklin K6KA
La Ca nad a, C al,

Dear Sir:
Please knock off the "hertz" bit. Ma)'be I'm old fash­

ioned , b ut cycles seemed so descriptive and to the point .
T he world is Kett ina: too complex the way it is withou t
"bertzes" to contend with . I think that Mr. Hertz was a
nice fellow , bu t don't yo u think he's sntlsfled bein g named
a fter the numbe-r nne auto mobile rental agency.

C otta rUII a nd ropuir m y motorhertz n ow. Keep up the
good work.
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VHF Antenna Mounts
Loren Parks has had some very ruce, mex­

pensive antenna element mounts made up.
They're made of Indite-treated Zamac and are
very rugged. They hold 716 to " inch ele­
ments and mount on l-~ or l-~ inch booms.
Four sets mount foul' elements and cost only
$1 postpaid in the U.S .A. or Canada. Each
additional mount is 25¢. Order from Parks
Electronics Lnbs, Houte 2, Box 35, Beaverton,
Oregon 95 118.

New Low-Priced 5-Band Transceiver f rom
National

Xational Rad io Company has just announced
the introd uction of the National 200, their new
five band SSB/ A~lIC'V transceiver features
200 walt PEP SSB input on all bands, 80
through 10 meters, and also provides C\V
operation plus compatible A:\I opera tion with
sepurute A:i\ l detection in the receiver. The
frequency of opera tion is determined b y
means of a pre-m ixed crystal-controlled front
end and a single VFO which tunes the same
ra nge O il all five hands. This arrangement
provides high stab ility as well as identical
calibration and tuning rate from 80 through
10 meters. Other fea tures of interest in thi s
new transceive r are ALC. a solid state b al­
anced modulator, choice of push-to-talk or
fron t panel controlled operation, automatic
carrier insertion in A~t and C\ V modes, filt er
type sideband generation and receiver selec­
tivit y obtained with a high frequency crystal
fi lte r uud a meter which automatically switches
between the fin al amplifier cathode current
on transmit to signal strength in Scunits on
receive. A mobi le mount ts incl uded with the
National 900 and the unit may he operated
from National's KCX-A power supply or from
the new National AC-200 117/234 Vue power
supply. It may also he operated from any of
th e availab le DC supplies which supply the
prope r voltages and currents. Price: $359.00.
For flirther informutiou nud specifications.
write 10 Nn tionnl Badin Company, Inc.. Equip­
ment Division. Dept. P, 37 W ashington Street.
Melrose , Massachusetts 02170.

RT220 j ARN2 1 TACA~ Transcd yer. 962· 12 13 me .. EX 145 .00
1111129B/"',R9 Tlfiioc Unit . 2300-44 50mc. W/ Tubea L.~ 29.75
10226,.,/APR9 PuoralDle I ndicator. W/ 8ctM'matie • . EX 10.50
I"P))6 ~1 a111 r "w", Supply for .\1' 1(9 Ro'tt'hl;1" EX H .7 5
PP)J7 .\ 111. 1·0....... SupplJI for TS UW " TS 131 / .\!'I(!1. . •:X i .50
IIIT606 Of IlIT608 AP R9 ~1 (Mln t tor ' "\"4 3 and 1'\'337 };X 4.50
,I,'R9 Control for s.... i!eh inr TX) :!ll. I t !' . I :~O . 131 . _t:X 35. 0n
UPM4A Scoot II\' and Filament Transformer . . •. • . S!'.;o,' 4.75
R316.../ " RR2.6 H -Tube A~IfFM Superfiet. 162-174 me LS 22. 75
1::610 Control BIl tor R316A Kt't'Il'lwr. W/4 Tu~ .. F.x 4,50
1"1'46 8 I'(lw~r SUPll l~' for R::I 16A/ AI 'l( :.! li k eevr . 4(10 1")'. lS 4.7,.
ID159 t jAPN12 Scope. 3JP l CRT,DI'I>T Coal Switch LN 12 .15
J JPl CRT w/ M(}unt, Shield, SOCket , r ntenstner l'lug •. 6.25
SAJ25 U ('llllxla l SII'Itl'h. 1'1'-11. e!S\'11t: Motor EX L~II

CIla. Switch. IJPIlT. 'I'humpson ProdUCts No. E18B22CA I .N 3.75
HV RecUner Cartridges. Two (ii)1500V. 15ma. Mounted I.N 3 .00
RT82 /APX6 makes 12 15 rna x eenee. Sec Oct -Nov CQ NEW 23.50
UPM8 Test.8 AI'X 6. 27 Tubes. 10 Dioms. 115V60cy LN' 19. 7!i
Complete Manni rer TS726/Ul')18 . Postpaid 2 .90
T61A/AXT2 TV Xmtt ..../ Vidl-q " Sync llodu.laton . S );"" HI .:!5
T19 ARC5 TTan"m i tl~r. a- j me. Wll h Tut........ . Lik~ :\t'W S.511
TS545 Echo 801. 1150-1 350mc. 100ua Iudieater • •~"EW 9.7 5
Co_. lete Manni for TS-H5/n'. P08lpaid ..• . . . .. :"iEW 1.90
OAA·2 Tu l Set. 150·2~Ome. 2oou& Ind. 115C60q xzw 8.50
46 ACO 13 TUbe Su~. 1'5-225mc. wo!po1fer Supply 22.50
Stllnlatl, for 46ACQ aeeetrer . Show. Power Supply •... 1.00
Ballenti ne 300 I.e \"'1\"11 in 19 loeh Rack Panel • . . EX 27 .50
AS313B /ARN6 Station SeeIline Loop. 100-1750kc . . . . EX 4.7 5
Set . f 120 XI,II Tn>e FT2~3 5675 thru 8650kc .• 120/1 8.7 5
C22A or C984 Conlrol rce R13A ARC Type 12 a ee .. !'iEW 1.1'5
C45 Control Sol for ARel and ARC12 xeetrera ' " . N!>W 1.2.')
C45 Same I'll"f1lt used. eseenent " . . " .... . . ..••.. .. 2/1.' .~
Pr«lse HV Probe 500 megohm , SO K\' I nsula tion ... NEW 2.50
Rt . Ang le Orin. W/ Universa l. l;4" Shaft • . EX 1.75 ea. 3 /5.00
6161 Type Tube. W/ ConnectQrs. 65 wetu to 2000mc . EX • .50
1·50. Ohmlte RF' Choke. 7uh • • • • • • • • • • • • • • • • EX 8/1.00

E. c. HAYDEN Box. 294, Bo y Saint Louis,
Miss iu ippi, 39520

Pr ice s : FOB Boy Saint LOllis. Terms: Ne t , Cosh.

TeldtPfwr ll t r tillt 0 .686" r ellow. ~O rolls per eanou. 1-5 per
rerton Of :$ ee rtous for 1-1 ~
Tt ltlYIH! power Sl pply. wesern t:ll"('tric. 11 ;' \"ac Input , 115
dr al .1' amp output. 1- " .50 t ..eh or t fM $30
Ind icator plan . rathodt' ra)" 11'-2 22 /("1'8 -9. " $e!5
SWffP Ifnttator Til 5 1 (JiInl1all . f onla ins H I tlIl""lI l nrln<l i llg
1...-0 l' e!9K. $!I.:;U ~arh or .-, ror U O
Tun§Ct ivtr KI ' l j r,~ - .\ " $i\ .~
geeeteer, n l mmlrillud I' K 6 ~ S $":;
Gyro ustmbly auto. pilot w rtlral IiHI:!-R:W;{ $ L-,
Radio stt SI'H ·e! l' ~ with hand ",·In-faluf. I'n"rr ~1 1 1 , p l y ml\~' al ~1I

tH' ,,1ola I1l,,<1 rr"lII I 6 "r Ie! l'ull hlllt'·f)' $ 1 L,
Beckman Rad lac ;'mnpll1or I lII l k ;, lm' 1'I' · ' !l. I'ouut tmuul ..·, t ,, ·
r~i~rll rl'UIII a rntlin m-teetnr IIIHI measure How 1'l'<llIln',1 rtll' "
lI:il'rn lIulul",r " r 1'111 ...s "I" thr lIlIlIIlo~r ur ImL",·, 1'l'('~h' ~o1 dllring
a I'rt' -..... t tune Interval. ••••.. ..•••• ..•• . . . .••• • .••• $:1,,11

PALEN ELECTRONICS
PO Box 1536, San Mal.o, Cal , 341·9141

P. J. BANDMASTER ANTENNA

The Travelling Ham's Dream

The feedline and flat·top coax can easily be rolled
up and placed in a suitcase. The P.J. is broadband
and provides low.noise reception. Models for 6·10·

15·20·40·80·160 and CB,

ENORES ELECTRONICS SYSTEMS
W6PJ Rt. 118, Mt. Mesa. Lake Isabella, Cal.

WE BUY . . .

TUB E S FOR CASH
UNITY ELECTRONICS
107 1RUM8Ull ST., ElIZABETH, N.J. 201 - fl 1-4200

NEW PRODUCTS
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Knight-Kit 20,000 Ohms-Per-volt VOM

A \'O~ I is probably the most useful o f
electronics test instruments, and the new
Knight-Kit KG-640 is designed for the grea t­
est versati lity in application, yet priced to
meet the lowest of budgets. The Kni ght-Kit
engineers have included the latest features
in this instrument, including a taut-hand
meter movement which assures reliab le and
consis tent readings. Another ad va ntage with
this new \'0:\1, the meter is p rotected so that
even a 1000 tim es overload will not d ama ge
the movement . The KG-640 has a total of 57
ranges starting at 0.8 Vdc (full scale), covered
by a positive-action range/function switch and
range-doub ler swi tch that effectively doub les
the number of ra nges. This new uni t is priced
a t $39JJ,s in kit form, or $59.9.5 fu lly as­
semb led and ready to go. Watch for a com­
ple te review on this versatile new VO~ I in a
future issue of 73. Complete d etails on the
KC-640 are given in Allied's 1907 catalog
number 240, availab le free from Allied Radio
Corporation, 100 N. Western Avenue, Chicago,
Illinois 60680.

•

ARROW SPECIALS FOR NOVEMBER
Panadapter

IP-2 74 / ALA· 10 See June 1964 issue of 73
wh ich describes IP-169. IP·2 74 is simi la r
b ut sells for on ly $17.50.

Jackson 652
Audio osci ll ator-20 to 20,0 00 CPS. Exc.

co nd . . $37.50
APW-11 tran sceiver, cavity em ploys 2C4 0

tube. Less tubes, $ 7.95
Rl3 VHF rece iver 108 to 138 me $27.50
4X150A Guaran teed tubes $ 5.95
4 X250 B Guara nteed tubes $ 7.50
Sockets for eit her _ , $ 2.95

ARROW SALES-CHICAGO, INC.
2534 S. MI CHIGAN AVENUE

CHICAGO . ILLINOIS 606 16

TS-47 TEST OSCILLATOR VHF j UHF

Two ba nd , 40 t o 500 Mcs" (1% fr eq . rea do u t) .

H a rm o ni c s t o 3000 Me S . C W , AM o r pu ls e

mod u la tio n , 115 V A C i np u t , E a s ily co n v e rted

t o G .D.O. (i n s t r uc t io ns prov id e d ) . S e e Jun e

1965 73 Ma gaz in e f or full d escr iption . $75.00

c hec k or M.O., fr e ig ht prepa id,

Lafayette HA·1200 2 Meter Transceiver
The new Lafayette HA-1200 two meter

truusceiver fea tures a 25 watt DC input trans­
mitter and a sensitive triple conversion receiver
w ith crvstu l-controlled mixer. The IIA-1200
uses 16' tubes, 4: trans istors, 7 diodes and
utilizes separate receiver and transmitter
VFO's, T he tuned nuvistor rece iver front end
provides better than I /J.V sensitivity, A series
gate noise limiter and squelch provide quiet
standby operation. T he transm itter uses high
level push-p ull transformer coupled module­
fi rm, The frequency may be controlled with
standard 8 ) IH z crystals or by the VFO. A
spot co ntrol is included . T he mete r indica tes
S units on receive and relative rf output on
transmit. Internal solid state power supp lies
a re for 117 Vue ami 12 Vdc negat ive ground .
A rugged push-to-t alk ceramic m icrophone
with coiled cord , AC and DC power cables ,
and mobile mount ing bracket are inc luded ,
Size : I IJ' " \V x 1 2~ " D x 51~" II. Price is
$ I89.9t>. "1'011 can order or obta in more infor ­
marion from Lafayette , II I Je richo T urnpike,
Syosset, New York 117HZ.
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Aerospace Electronics, Inc ..
P.O. Box 4B-495, Miami. Florida 33148

NAME YOUR PRICE!
COLUMBIA wonts - needs - a nd MUST
BUY equ ipment -NOW! If you r gear. is
in reasona b le condition - name the pnce
you wont f04" it - a nd it 's a deal! Tell
us t he best p rice you were offe red - and
we ' ll TOP IT! We urgent ly need: g round
a nd a ir commun ication ecc.c.. te letype,
GRC, PRC, ARC , ARN, and Test Equip .
If you wr ite us th is week - we'll e ven
pay fre ig ht! Nobody ou t -deols Columbia!

SPECIAL OF THE MONTH!
COMMAND RECEIVER!

3 - 6 Mc .
Excellent condi t ion . $1 0.99
Like New. On ly .

COLUMBIA ELECTRONICS, Dep•• S
4365 West Pleo Blvd.

los Angeles, Cal if. 90019
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432 MC CONVERTER
Convert from 432 Me t o 7-3DMC Removed t rom
missile guidance systems size 2"x3"x3Y2" complete
with schematic & inst ructions, less crysta l. Unused
$9.95 ea ch . We pay postage on prepaid o rders,
C.0.0.'5 remit $2.00 with o rder.

ALPHA·TRONICS
Dept. A, P.O. Box 3 1127, Aurora, Colo.

._ ..... ... .. ' . L . .._

oscillatoifmonitor ./"". -.. -
_.0 senslt!ve broodband R~ detector ,.: "-",
gIves audIble tone signal In the ' .<_~.

~:~ske':C:nO: ~;~kRcFtf~~~d~o...n; lOmw 1' "1 "// "
eo CWmonitor with positive "Rf"
switch usel only 8"pickup antenna
and NO connection to rig Or key
eo code practice oscillator with -...
adjustable tone & built in speaker ~ ___
• high gain 4 transistor circuit
powered by long life AA poneell 29e1690uge aluminum l:"ablnet in 1 5 (batt i.-cn
white & black epollY finish, 31/2" ppd usa &can
by '1 3,." by 11.... ' : weight 8 ounces send cart ck or m.o•
• 100" US made ond guaranteed ny res add S" tall

the ~ames research company
11 schermerhorn st., brooklyn n.y.11201

-------------------------~----~

INVERTERS
REGULA TED

vdc - 115v 60 Hz 60 Watts
32vdc-llSv 60Hz aoo we ees
SPECIAL UNITS DESIGNED

UNREGULA TED
DC - DC 6 -12,12-12.12-28
DC - AC 12 -115 60 or 400 Hz

s.END FOR CAtALOG

WHAT CAN WE DO FOR YOU
INVERTRONICS PO BOX 342

PINE BROOK N .J . 07058

MORE VARIABLE CAPACITORS.
NEW ARRIVALS. BRAND NEW

Efo'J #1~2-i"i0" , two seetlons , 250 & 1500 pf max. 3;; unv
spaced. 5%HW x 5%'11 X 13%" long plus %H rOT 'i.i "
shaft. $7.50 each
EI<'J #154-2, 15 to 353 pf, 2000v. 2o/s"w x 2%"11 x
3J.,2" Iong. pins 1" fo r '%" shaft. $4.50 ea: 4/ $17 .00
HA~IMARLUNP :i3 to 440 pf, 2.000v; ceramic end plates.
1%e" SQ. x G%" long plus %" for %" shaft. $3,00 ea :
4/ $11 .50
(,"flDWELL 30 to 980 nr, 2,000v. 4%"w x 2%"h x 3%"
long, plus *" for %" shaft. $4,00 ea ; 4/$15.50
CA ItDWI-:LL 3G5 pf, max. 1.000v. 2%"w x jl.6"h x 3lf~"

long, plus 1 %" for '%" shaft. $1.75 ea: 4/$6.50
MILLEN or CARDWELf, 12 to 151 pf, 3500v. 2% "w It
21;4"h x 5%" long plus I" fo r !,4." shaft. $3.95 ea :
4/ $15.25
W.F:. 3 gang-2 seeuens 520 pf max/sec. 3rd 36fi pf. Tutal
1405 pf for output side pi-network. 31,4."w x 2Ys"h x 4%."
lnng plus 14" for %" shaft. $2.50 ea: 4/ $9.25
1%" fl uted knobs, for %" shaft. With brass insert & set
screw. 234 ea ; 5/$1.00

All orders, except in emergen~, or I 'm at a hamfest, ~hlp[leil
lame day reei!lvetl. For free "G OODIE" sheet, send self-addressed.
stamped envelope--PLEASE, PLEASE include sumetent for postage.
any excess returned with order. I carry pMvata [Travelers)
parcel post insurance, for ocmestte parcel post. For Items too
heavy, or too lare& for parcel post, I lIuggest bus pareel express.
Please advllJe name of bus une. and city. where you can J.lek
Ill' the sbtnment.

B C Electronics
Telephone 312 CAlumet 5-2235

2333 S. Michlgon Avenue Chlcogo, III1noi5 60616

1967 Allied Catalog

Allied's new 5 14-page 1967 electronics cata­
log is now availab le ami presents a wide selec­
tion of eq uipment of interest to the radio
amateur. There are transmitters, new single
sideband transceivers, VHF equipment for 6
and 2 meters, linear amplifiers, transmitting
and receiving antennas, towers, mobile an­
tennas and accessories, code practice aids,
crys ta ls, TV! filters, coaxial cab le and every
kind of accessory for the ham station. In addi­
tion to amateur oriented equipment, there
are thousands of othe r products listed in this
new catalog, including vacuum tubes, transis­
tors, transformers, relays, switches, connectors,
lamps, wire, cab le, tools, hurdwure and tech­
nical hooks. This new 1967 catalog #260 is
available free 011 request from Allied Radio
Corporation, ]00 L\. Western Avenue, Chicago,
Illinois 60680.

Low Cost Regulated Power Supply
Viking Engineeri ng of Minneapolis has in­

troduced a low cost t ransistorized zener refer.
ence regulated power supply. Model PZ-121,
available in factory assembled or simplified kit
form, delivers stable, continuously variable
output from 0-1.5 volts de and useable cur­
rents to 250 rnA. This compact, all solid-s tate
unit provides regulation better than +.2 volts
and ac ripple of less than 5 mV for outputs
to 100 m.A. The PZ-121 features burn-out
proof circuitry and transformer isolated output
for maximum safety. The price is $13.95 in
kit form or $19.95 assembled. For complete
information contact Don Springer, National
Sales Manager, Viking Engineering of Minne­
apolis, P.O. Box 9507, Minneapolis, Minnesota

·55440.
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1967 World Radio
Labs Catalog

The new 1967 World Radio Labs Catalog
is one of the best ca talogs for hams that we
have seen in a long. long time. III this new
catalog, \ VR L more than lives up to its motto,
"T he house that hams built:' \\'hereas many
of the new electronic catalogs relegate the
amateur equipment to two or three pages in
the back, the new H.l67 \VRL cata log covers
ham eq uipment in great detai l. Alm ost every
major amateur radio manufacturer is included
between its covers. Enti re pages of descrip­
tions and specifications are included for major
pieces of equipment of special interest . such
as receivers, transceivers and linear amplifiers.
Xfuny items of eq uipment that are not nor­
mally found in your local electronics store arc
also available from 'VHL. All in a ll, this ca ta­
log offers the largest se lect ion of ham equip­
ment that we have ever seen in an e lectronics
catalog. You may obtain a free cop y hy writ­
ing to World Radio Laboratories. 34 15 ' Vcst
Broadway, Council Bluffs, Iowa 5 150 I.

Principles of Electronic Oscillators
Beginning with the definition of an oscillator

and ending with review questions of the m a­
terial covered, the book Principles of Elec­
tronic Oscillators is definitely aimed at the
hobbyist and technician . A logical seq uence is
followed in presenting the sub ject materia l to
the reader. Oscillator theory is presented first ,
to prepare the reader for an explanation of
the simp lest type of oscillator circuit. the Arm­
strong oscillator, which is explained in the next
section. Biasing anti outp ut-coup ling techniques
follow; and an exp lana tion of the three basic
types of osci llator circuits-the Hartley, Col­
pitts, and electrcu-coupled-ccornplctes the 8 1
p age book. Questions and answers arc found
interspersed throughout the text , and 32 ques­
tions at the end of the book review the reader's
newly gained knowledge. This book presents
basic oscillator theory which every ham should
be fam iliar with. Available for $1.95 from
Techpress, Inc., Brownsburg, Incl. 46112 or
YOlU Techpress dealer.
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WE WANT TO BUY
Surplus Aimofl Radio & Tesl Equipment

We will poy co,h or trade you (wholever you ne.,:11
for Ihe fo llowing Ilem,:
Test Equipt. Signal Generators.
Mea'u remen t, Corp. Model , 65·8 ...
Boonlo n Rod io Co. Model , 232A. 235A.
He wl ett-Pockard Co. Model, 6080, 612A, 624C.
Milit(uy Mod. h . 5G-IA,5G-2, 5G-I3, 5G--66A. MO-8 3A.

T5-510A.
Aircraft Navigation & Communlcotlon Equlpt.
ARC-34 . ARC-38 , ARC-52 , ARC· 73 , ARN_14, ARN-59,

ARN·73 .
Aircraft Inttrumenh.
to-249A. ID-250A, ID-251A, 10-351A, 10-387.
W. 01'0 want lat. type Aircraft Rod lo ond Rado, . q",ip­
m.nt manufoctu red by Collin, Radio Send i.. Rodio and Air­
crgft Rgd io Cgrp .
W,ite, Wire or Phgne if yg", con , ... pply OIly of these.
Ask for Norm Eichner.

Norman Electronic Sales
1413 Howard Sr. Chicago, III. 60626

{TILT THAT PANEL!
Do it with a CAB·PAC
r'omnlete paek~l:t lud llOes {'I'l'rythhlc
)'nu rWNI W make " til tfll f ront paUl'I
on "nr r.ahinet or r hassis. FolU 50ft
plastic f ......t with brll."lI hele- Ilnlng In-
8Pl'tI:. t ..'o ril:ld trout exlentlers. four •
6 ·32 RJoulJ lin ll: lICI"Mrl Illd lnst r ue- : I
UOTl8. At yoor hllla t1ellel1l. or lir mil l
post p.aid. .. • • • • • • • • . • • • •• • • • • • • onl y
BUOWIG MFG. CO., P.O. Box 97 B, Ramona, Calif. 92065

Conver ters and Preamps for 50 thru 432 Me.
Write for literature.

Send for a sample copy of the VHF'er, the
only magazine for VHF and U H F hams.
Parks Electronics, 419 S.W. Fitl~ Belverton, Oregon

"'



Send for f ree brochu re!

(Coll li w wd from lUl gc ·1)

well as b indings. "They've got a YL column .
\\'hy don't you?" "They've got a picture of my
station on page 97. \ Vhy don't you?"

But I keep remembering a few other fact s.
73's circula tion has been rising 500 to 1500
per month for over a year. while as far as we
know, both of our competitors are st ill in a
decline. 73 is HOW running more pages of ad­
vertis ing than ever before. while both of the
c-nmpetitiou are at their lowest points ill many
years. CQ recently adop ted a format of more
articles uud few columns, with ads sp read
throughout the magazine, as we've been doing
since our fi rst issue in October 1960. QST
has made it few small steps in popularizing
their form at and conte nt (even to using a
few bad pUllS, which are always popular ).
while I'm sure that all will agree that 73 has
tried to be popular and easy-to-read all along.
I won't claim tha t either CQ or QST is copy­
ing us, but their changes are certainly in the
same d irect ion we've been traveling a ll along.
I can't help wondering why people think we
should copy them.

Hut to get back to the subject, neither
hinding seems to have overwhelming advau­
tages. \Ve aren' t making any plans for chang­
ing, but may d ecide to somed ay. If you have
any comments. we'd he glad to hear them .

Queens Yillo~, N.Y. 11427
DRe KIT

Name ... ..... ...•.... . Call . . . . . •. . • •

11S-28 Spencer An.

• • . • • . • • • • • • . . . . . . . . . • .. Zi P . ... • • . .. •

New three band modification
delivers the pertormance 01 your

transceiver on tive 200 kc band segments,

Address .. . ...... ...•... . . . • .•• • • ••••• •

COMPLETE KIT PRICE ONLY

Featurinq selectable upper or lower SSB· Selectable AVe·
Coverage : 3.8 -4.0 ; 7.0~7.2 . 7.2·7 .4, 14.0-14.2, 14.2-14 .4
M,'
Front panel ke y jack· New front ponel and plast ic dial
inclu ded"

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

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

CTK'S BARB'OWI REANTENNA

NEW UNIQUE Writing for 73

If you'd like a copy of our small booklet ,
" w rit ing for 73," which gives information on
writing and submitting articles to 73. send us
a self-addressed business envelope. \\'e a lways
need new articles and new authors. so don't
be d iscouraged if you're inexperienced .

Ham Helpers

So far eight well-qualified hams have writ­
ten in to offer to help newco mers or other
hams with their problems. We've still got
some details to straighten out, but expect to
publish a list of the Bam Helpers next month.

In addition to their direct help, we hope to
publish a number of articles devoted to the
questions most asked. These questions will
probably he grouped h y topic : "Questions
Oftcn Asked About Novice Hecelvers,"
". . . Transmitters," ", , . Antennas." etc.

H you're q uali fied to help other hams. and
have it little extra time to devote to helping
them with their q uestions, we'd like to hea r
from you , \\'hy Hot write today?

Full radiating su rfa ce but shorter thon a dipole .
No co ils or traps to distort the radiation pat­
tern. The design results in increased capaci ­
tance, and therefore, shorte r length, for reso­
nance. Ideal for p laces where a full -length
dipole is too lang .

The 80/75 met er BARB'D WIRE DIPOLE is
on ly 96 feet long. The 40 meter BARB' D W IRE
DIPOLE is on ly 50 feet long, ond will work on
15 me te rs, too .

May be fed with 50/75 ohm coax, or 72
ohm ba la nced pair. Needs no tuners, loa d ing
cai Is or boluns.

Send $2 for instruct ion sheet a nd bui Id your
own, or send $15 for the complete an tenna
(either size), sh ipped parcel post prepa id in t he
USA.

C. LeRoy Kerr, WA6CTK
P.O. Box 444

Montebello, Colifornio 90641
• • • Paul
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Co mpletely lested and in t he fi eld, Ih i$ meIe r is a compact beo u ly,
2V2 in ches squ a re, and cons is ts o f (I eleer p iostic f ronl, meta l ba ck ,
w e lt damped m ovement, quality metal d ial , solid b re ss movement
support fo r extra rug g e d const ruct ion, Cl nd yields an accuracy of ± So/a
o f full se a l!' vclue. Mo un ts wit h U-c1o m p .

WE'RE IN PRODUCTION

READINGS

DESIGNED
GIVE YOU

OWN TEST METERS
ENGINEERS TO

:!=5%

OF OUR
BY EVANS

I
o 90 120

o ~\ .\,\ , \ \I I I II ! / / Is.O
~\\s ' I /

A. C.
VOLTS

r
·~YPE CLAMP

MOUNTIN G),
I

-
~L. LL,c::l-n

L~_-I ,..4 l- . 90
1""" - - 2 382 -- ..... .44 3

The vertica l whip is made out of coat
Lon ger wire cu t for the specific frequ ency I
wished to operate. The "Twoer" is crys ta l con­
trolled, and therefore I needed only to cut
the a ntenna for the crysta l frequency. The
top of the antenna is bent in to a loop and the
bottom is soldered into a b anana plug, as
shown in Fig. 1.

The aluminum , which measured 3 inches b y
G inches, was punched with an inch diameter
hole in the center. Bake lite. slightly bigger
th an the hole, was mounted comp letely cov­
ering the hole. Next two magnets were bolted
to the aluminum , and covered with elect rica l
tape to prevent scratching the top of the car.

In the center of the bakelite I mounted a
banana plug receptacle. The center of the feed
line was attached to the banana plug recep­
lade and the aluminum served as ground.

If you plan 0 11 working two Of more dttl'er­
ent frequencies, different length whips can
he cut. In each case solder a b anana plug on
the end and changing frequencies ma y be
very easily accom plished.

The vertica l wh ip an tenna worked very well
and will not fall in a strong wind. Its tota l
cos t is low a nd it is an excellent nnteunu for
temporary mobile operation .

. . . T homas Davis K8DOC

'" (9 e
----- -----------_.

'-58fU~. . ~ _ __ _ ___ ,

';.' l"/ ,. 0 ,
-'; " ._ -'",0':1 :

, ~ I l k I

"(-' " ', '
HITf ' 0 e'L _____ _ ~

,~,

---- -- -------------
0 0r

'""'AGN

NOW AVAILABLE FROM STOCK

Model No . 793 DC(O'SOO I MADe $4.00
Model No. 793 oC(O- I ) MADe 4 .85
Model No . 793 DC(0·3 ) MADe 4 .00
Model No . 793 0( (0-300 ) MADe 4 .00
Mo de l No . 793 0 C(0-15) MADe 4.00
Model No. 793 DC(O-JO I VDC 4 .00
Mode l No. 793 OC tO-SO) MADe 4 .00
Model No. 794 AC (0-10) AC AMPS ' .00
Model No. 794 AC (0·30) AC AMPS ' .00
Model No. 794 ..4.( (0-150 ) AC VOLTS ' .00

OTHER SC A LE S TO FOllOW FOR AC & DC MET ERS

0;.

Magnets and Coat Hangers
on 2 Meters

...

. "..

. . K9ZPZ

,
•

Fig . 1. T emporary two me te r mobil e a nte nna.

Recently. I purchased a Heathkit "Twoer"
and d ecided to go mobile . Because I do not
OWII my own car. the problem of fi nding a
suitable antenna came up. The antenna which
I d ecided on was a quarte r wave vertical
whip. mounted on a piece of a lum inum. Mag­
nets are attached to the bottom which make
the antenna temporary.
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* For $1 extra we can ma intain a re p ly bOlt for you.

* We cannot check into e a ch advertise-r, so Caveat
Emptor . . .

QSI.. CARDS ??? ?? Samples 25(. d e lu xe 35¢. Sakkers ,
W8DED. Holl a nd , Mich . 49423 .

COLLISS 305 - 1 2 K\~'·:-:P=E=p=-71l~n~e~a~,-a~m~p~l~i~fi~er. Mint
condition . Hig hest bidder pickup here. Bids cl ose
2 Decem be r 1966. Certified check $50 must accom­
pany each b id . Mone y refunded if bid unsuccessful.
WA2FMC. 516- AN5-6137.

WO ULD YO U BELl E\"t: an NC- 303 e xce ll en t cond t­
tio n wi th a ll Nation al VHF converters in matc h ing
cab inet 1'0 1" $265. W5KPE, Rt . 9, Box 391, T y ler, T exas .

A.:UE('O 6 & 2 1\1 TRANS:\II'ITER. never u sed, with
relay, $110. I w ill pay sh ip p in g. sacrificing to go
SSB, Ro n Anderson, 22 Ortalon Avenue, Santa Cruz,
Calif. 95060.

ALL AROUSD O:U /,"f1 . wanted : Small telephone com­
pany, llve in very rural West ern Utah ( te r r ifi c O X I.
Lousy starting salary. but possib le d raft defe r me n t .
Can lead to management w ith part ownersh ip. Sttver
Beehive Tel ephone Company , Grouse Creek, Utah
R4313.

* Price-$2 per 2S words for non-commercial ads; $ S
per 2S words for bus iness vent u res. No d isplay ods or
agency di scount. Include your check with order,

* Type copy, Phrase and punctuate ex a ctly as you wish
it to ap pear. No oll·capitol eds,

* W e will be the judge of su it a b ilit y of od s. Our respon­
s ibility for e rT'Ors extend. on ly to print ing a correct ad
in a la ter issue .

$390
93
85
85
54

195

Thousands of frequenci es in slock.
Types include HC6rU. HC18/U,
FT·241 . FT·243, FT-l71. etc.

SEND 10< for cata log with osci llator
2400B Cryst,l nr., ft . Mr'''', Fl• • 33901
circuits, Refunded on first order.

=~

World 's " BES T BUYS"
in GOV'T. SURPLUS

Electronic Equipment

Mod.l 19 a nd 21 penh and l e,.". ;ce . Price
list iu uKl monrh l" . for info lm ot jon write :

RTTY GEAR FOR SALE

MAZER ENTERPRISES
17740 Bo y e i,d .
Fountain Valle y. Ca l.
T,l ephone 21 3-65 3-8930

FULL OF TOP QUALITY ITEMS - Tronsmitt rrs,
Rece iveu , Power Supplies, Inv er ters, Microphones,

Filters, Meiers, Cable, Keye rs, Phones , Anttnnas,
Cho kes, Dynamo tors, stowers, Sw itches, Tut Equip .

men t, Head se ts , Amplif,e rs, Ind icators, Hondse" ,
Converte r., Control Bo""s, e te.. etc. SEND 2S~ (sta mps

or coin) fo r CATALOG and receive S O~ CREDIT on
your order, Addreu Dept . 73

•
LARGEST SELECTION in United States
AT LOWEST PRICES 48 hr. delivery

EVANSVILLE AMATEUR RAOIO-SUPPLY-
Octobe r De m o Spec iah

Dra ke TR·4 $480 Mar k I lin
Otake R4· A 325 Mosley lA) )
Drake T4· X 325 Hy.Gain TH 3M K2
Swan 350 340 Ham M Rotor
SBE,4 315 TR 44
GalallY V 340 SB2. LA Lin

Co/dati Bill Dgg or Dave Clark at
Evonnille Amateur Radio Supply

1306 E. _ D i v i s i~n si., Evann ille, Indiana 422.4551
•

150 Me BASE STATIONS
30 watt excelle nt condition now norrow banded
Bendi x MRT8 $59 F.O,B. Ft. Worth. Send M.O. or
cashie rs check with order. For info se nd sta mped
enve lope .

Tt:LREX T RI BAND EK 10-15-20 antenna fract ion
oresent cost. Available for $165.00. Ham M R ota to r
$70.00. Both $225.00. D rake 1000 LP filter $12.00.
300' RG-9 / U $15.00 new. Dow Key Relav Si10 .00.
Ameco PV50 ureamp $10.00. Two each 416B's S15.00.
Two each 4X150's Navy p ullouts $10.00. WA2FMC,
516-AN5-6137.

The VHF'er
Parks IIboratories, 419 SW First. Beaverton, Oregon

Then why not send for a free sample of the
VHF'er Magazine. It's devoted entirely to
serious VHF and UHF hamming. It contains
articles by well-known and capable VHF'ers.
All who want to improve their knowledge of
VHF are invited to SUbscribe.

Subscriptions are $2 a year (foreign $3)

F. H.
P.O. Box 1574

Interested •
In

HAM SALES
Ft. Worth, Texas 76100

VHF?

SEW GASO LISE 5 HP 1500 watt eenerator on pn --u­
matic tired d ony fits In trunk of car $225.00. 3500
watt gasoline power plant $350.00 with electric start
syste m. P ick u p and carry. W A2FMC. 516- AN5-6137.

5 R150 Haltlc r a fte r s transceiver and power su n ply
(AC ) . Li ke new, cash price $395.00. W. K . Kern
K9BEH. 1808 12th Street. B edford. I nd . 47421.

DUAKJo; 2U , mint S180.00; Globe K ln.e: 400B $125.00;
Ha ndbook k eyer $15: Co11ins F250A85 ftlter, $10.00:
IP-69C panadapter , ne w $20.00; K 6ILM , 835 Valencia ,
San F ra n cisc o , 415-282-3201.

IIALUCRAFTERS SX-146. HT-46 d em o nst r a to rs, fac ­
tory w a r r a n ty $449.00. J oh nson 500 reconditioned
$275.00. Eld ico SSB-l00 MIL $189.00. Write for com­
p lete listing. Burgha rdt Radio Sup ply , Inc ., Box 37,
Waterto wn , S .D. 57201.

SB3.t, new wIth m ike, Bustier anten n a, &tI, 40, '2Q
co ils, $295.00. R. C. Dal e KIUD I, Nil Westg a te Ro a d ,
Wellesley, M OI S S .
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INVESTOR WANTED to p romote the n ew a n d unique
B ar'B Wire a nte n na . notify LeRoy Kerr WA6CTK.
P .O. Box 444 , Montebello. Cal. o r page me at OX-

l 093.

KWS- I s er ia l number 238, two new fina l t ubes
(spares) $695.00. 75A4 ser Ia l n umber 2917. three fil ­
ters, vernier knob $400.00. Ranger I $65, T60 $35.
TSO and VFO $35. Po ly-Comm 62B 5175.00, NC98 560,
NCX3 with A C, DC su pplies $325.00, new 304TL's
$15.00. 4CX l000 w ith sock e t used $50. Jack Osbourne.
5636 Delmonte ct.. Sa n ta Rosa . Calif.

S IGNAL COR I'S a nd other techn ical m a n u a ls . Wo rld 's
largest lis t 1O¢. S urplus sche m a tics a vailable a t 50¢
each . S ta m p for li st. Qua ker Electronics . P .O. Bo x
215 . Hunloc k Cree k , P a . 18621,

" 'A NTED: Broken antenna rotators . State price, c on.
ditlon . and manufacturer in first letter. WA6BSO / l,
RR .::1, Box 138, Rind g e , NH 03461.

WA NT ED : 28 vo lt prop pitch motors. State price a nd
condition in fi rst lette r . WA6BSO / l. RR # 1, Bo x 138.
Rindg e, NH 03461.

C, F R ITZ QS L' S. World fa m ous a n d o f hi ghe st qua l­
ity consisten tly for over 30 years. Samples 25¢ ( d e ­
ductible). Box 1684 , Scottsda le, Arizona 85252 (For­
merly J olie t , Illinois ) .

F.sTATE SALE a n d bargain list. Send for it and in .
etude SASE. Write P a radd Sales and En~ineering

Se rvice. 280 Route 10 . D over , N .J . 07801.

E XCESS G..:AR a n d pa r ts , vac uum variables , varia ble
cons. t ubes, m e ters, t ransformers, 2 kW line a r , diodes
(HV ) . e tc . Sta mp for complete list. W6MCS, Rt , I,
Bo x 666. A r r oyo Gra nd e , Cal.

RTT l:" GE~\R FO R SALE, L ist issued monthly. 88 or
44 mH toroids five for $1.75 postpaid. Elliot B uchana n ,
W6VPC, 1067 Ma n d a na Blvd .. Oakland, California
946 10.

IIAI.LICRAFTEHS SXIOI A R ECI<:IVER. New cond t­
t ton . No modifica tions. Fi rs t $215 takes It. R. S te­
phens W2NTZ , 3048 Wil son Avenue . B ron x , N .Y.
10469.

S PA ULDING S PECIAL tnt -ever ham t owe r. HDTX,
54 feet . 4" and 5" vertical su p por t pipes, also antenna
drive pipe, 1%" incl uded . Never u sed o r assembled .
Stephan J . Bage W8DQ W, 2099 W . 81 S t ., Cleveland .
Oh io 44102.

' F Il ":": 20 W ORD classified a d w ith year's su bsc r ip tio n
to Ha m 's Ma rke t New spaper . 12 b ig issues for o n ly
52.00. or sen d QSL o r post car d for sa m p le cop y .
Box 13934, Atla n ta, Georgia.

SOVIet: CRYSTALS 80· 40 $1.05 each. Also other
freqs . F r ee li st. Nat Stinnette W4AYV, Umati lla, F la .
32784.

WA NTED : Military, Comm e rcial, SURPLUS .
A irborne, G r ound, Transm itters. Rece ivers , Test er s,
Accessories . Especia lly CollIns. We P a y Freight a nd
Cash . RITCO ELECT RONICS, Box 156, Annandale,
Virginia ( 703 ) 560- 5480 COLLECT.

CRYSTAL COSTROL OS 2304 ::\lIIz : AN / F RC-37
( X N- l) transmitter and receiver. Transmitter crystal
controlled with 64 MHz - range crystal. 1970-2400 out­
put. S traight t h rough 3CX 100AS final. Com pletely
metered. Vid eo modulato r (can be used for voice )
includ ed . Use s 5 2C39's . Big b lo w e r . Type N o u tpu t .
Receiver : 1700· 2400 MH z t u n able with excellent AF C.
Completely metered. Low no ise if preamplifier. Call.
brated mixer and preselector t uning. Inclu d es Fre­
q uency Stand a r ds FSC-J74 1675-2425 MHz wa ve m e ter,
serial 3001. Both are rack mounted and include
cables and power su p p lies. Ope r a te on 110 V ac ,
He av y . Ten ta tive p rice $200. P a u l Franson WAICCH,
Ed itor, 73 Ma ga zine . Pe terboroug h , N .H .

NOVEMBER 1966

SURPLUS NEEDED
Guaranteed highest prices. Shipping paid. We'll buy,
trade or give you new equipment of your cho ice. Send
list or telephone for immediate Quote. Paym ent in 24h rs

MILITARY ELECTRONICS CORP
SPACE ElECTRONICS DIVISION

4178 PARK AVE., OX. N. Y. 10457. 212 CY 9-0300

TRADE ONLY
TElEPHONE ANSWERING UN IT. Original ly so ld for $320.00 .
Manufa ctured by Phonema id . Hooks up in 5 m inul•• . In
11k. n. w condit io_factory seconds. May n••d minor re­
poi.. . Will Ira d . fo r T. st Equipment, Communication . q ui p·
m. nt , GRe, Prc. , aha Tektroni>t . H. w lett Pa ckard, Boonlon
<:I t. d G. nerol Rad io . q uipmen l.
TRANSFORMERS
110 V AC inpu l. 24 V 01 30 Amps . Cenler lap output $4 .95
110 /230 Pri . 720 -0·720 Sec . 35 0 Mo . 6 .3 a t 14A

5 .1 at SA $4.95
VARIAC
4 a mp 13 .81 0 -140 V with kr>ob and ind icator pial. $8 .95
TOROID for tr ans;stor mobil . power . up ply IQST Dec .
196 4) lamina ted cor. for 275 watts !s tock 2 for 375 w o ltsl

$1.9 5
88 MH Toroid coils. pott. d 5 for $1.49
SPECIAL
X b ond horn . 9" lo ng o nd 5V. >t 4V. w ilh wo.... g uide
fittings on on••nd . CCln b. mod . int o 10,000 Me tran s­
m itt.r or rec . i... . r or both. n.w $4.95
RA 62 AC sup p ly for Ih. SCR 522 bul will op.rol. ARC
3. 4 , 5 . etc. $ 17 .95
AN /ARR-I5-Collins SlH3 Rodio R.c.I... . r hOi bu ilt in
10 chonn.1 outo tun. syst.m. Con b . monuolly control le d .
Freq . rang. 1.5 to 18 mc Clm & CW [lunobl.1 6 bond• .
Power input 24 VDC a t 2 amps 14 lub. circuit. $59 .50
TS-4S2C FM Sw e ep Generotor portob le unit u s.d in test
ol ignm. nt of If o nd RF circ uits o lso . " p. rim, nta l or pr04

d uction t. st ing . 50 10 1600 cycle s , I phCls. AC. freq . rong '
5 to 100 me in /) bands Irf o utput l; 5 10 102 mc in 4
bands If re q . m.t.r) Iyp. 0' . min ion fM $175 .00
TS-186 /UP Frequency Meter; portabl., cry slol conlroll itd
he t.rodyn. typ e used in measuring Ih. fr.q. of transmitt en ,
oscilla lors, ond sig no l gen. rotors . fr .q . rang.: 100 to
10.000 mc. Typ. of r, ception CW, MCW , pulse . Sig nol in­
put: 500 u... 10 1 ... $ 149. 50
TUBES
3 C22 n.w $2 .9~ 902A z" scope tul)e n. w $2 .95
717A Wonde r I1J b. l ome CI S 6 SK7 20 for $4 .95
Te rms: Minimum Order $5.0 0 . 25 % deposit required
on all COD orders. All prices FO B l os Angeles end
su b ject t o cha nge without not ice. All it ems subjec t
t o priOf'" sole . Calif. buyers odd 4% rex .

J. J. GLASS ELECTRONICS
Dept. 0 , 1624 S. Main St. , los Angeles, Calif .

Redu.. Intsrhnn" an4 For ALL Amateur Transm it ·
Nt].- on All .a.... Short ten. Rated at 1000 Watts
W.n RlCelnn. . '''eI World AM 2000 SSB PI·N et or
wid. Reception Slron,er. Lin" Direct Feed . LI,ht ,
Clear« ' I All l and. t Neat , Weatherproof.
Complm lUI Ibown tot&! leIICtb 102 n.. willi 16 n . or 12 . bm
balanc.cl 1-Molint. HI·lJDp&et molded ,.......,1. tnp.. t \In.. 3
01. 1'" I 5'" lone). YN Jut t ... t o tI..lntl hlltl fOf bea=llk~
1'elU1ta. Cuellent for AlL ..orld-'II1d1 Jbor\,....." retdnn and
Illlatetr tnnJIllltten. For NOVICE .l."iD ALL CLASS ASIA ·
TEURSt NO EXTltA TUNEBS Oil QADOETS l'iEIDW :
Ellminatel 5 JlePIl'ate antmn.. with eue1lent Pftformln~
proven. Inconsplcaou fot Flss)' Neighborhoods! :-;0 II'\Y ·WIR ~;

lWI 'l'~; ;\l'rE.\lt\~n;! ~;A !;Y I;o;STALLATIO~ ! ThollSll ll d~ of
lISN'S.

. 5 -40 · 20 ·1 5 ·]0 meter hands . romplete U9.95
40 -20 ·1:> -10 meter, 5 4-ft. till-sf for lIWl'a) Complete . . $18.95
SEN D ONLY $).00 (cub, cL, mo> IlId rll ~lDan MIance
COO plUl PMtaIII 011 UTiYI I or .md lui price tor poItp.rJd
deU,tr1. Complrte IIIQ 'lleUon • t«hlllc:al InlItnxt.I_ r...­
ll i sh.....

MIDWAY ANTENNA. Dept. A7-11 • Kearney, Nebraska
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COLORADO HAM DIRt;CTORY now available. Over
3700 current li stings . $2.00. Denver Ra d io Club , Box
356 , Den v e r , Colorado 80203.:..:.------

WRL's 8lu('hllok saves money. These prices, without
trades , cash or charge : HT 32- $251.l 0 ; HT37- $233 .1 0 ;
HT40-$49 .45 ; SX99-$,85 .05; HX20-$134 .1O ; KWMl­
$224.10 ; PMR8-$71.95 ; AF68- $71.95; King 500A­
$206. 10 ; HQ170C- $179 .10; Range r 1- $89 .95 ; Va li ant I
-$152.10 ; Galaxy 300-$161.10, hundreds m ore- fr ee
list. WRL, Box 919, Council Bluffs, Iowa 51501

Cusmophone SSB X c v r 10-80, both S .B.s, 2 VFO's ,
ac su p p ly , X ta l cal.. $275 o r t ow a rds 5 Bander mo­
bil e xcv r . cost $900, W2MUU Sch ultz, Shee p Lane,
Locu st Va lley, N .Y .

CO~IPU:Tt: STATION ! K n igh t T - 150 T ransm itter ,
R-55 Rece iv e r / ca li b ra to r , Vertical An tenn a , MIcro­
phone . Key . Crystals. e xce ll e n t condition . $125 p lus
sh ipp in g. Frank Unger, 2230 Lincoln Street , Bethle­
hem. P enna .

DX-20 SO\,ICE TRASS:'\lITTER. A sm a ll CW trans ­
-nitter wh ich is perfect for the beginner: all bands,
25 watts Input. Only $18.00 from 73 Magazine, Peter­
borough, N .H . 03458 .

COLLISS Dt:J.UXF. PORTABI.E st a t ion: K WM2- A
xcvr ; PM 2 portable PS ; Samson tte carry in g case :
312B-5 Station control with PP, Wattmeter, separate
VFO ; 30L - l L inea r ; Noise B lan k e r a n d Ant. All in
excellent condi tion, package de a l only : $1525.00 p p .
Also SBE-33 and S B I-LA li ke new in fac tory ca rtons
$375.00. WA4TA A. P .O . Box 1024 1, Charleston H g ts .•
S .C. 294 11 or phone 803 -747-3011 .

ATD xmilter 540-9040 xc. complete Nol9 MK II
tank transceiver with sch e ma tics, B C625A-BC 624C
two meter transceiver, R-444 jAPR-4y, e xcellent for
VH F . Be st offer ta k es it . P h on o Trix 88A tape re­
corder with a ll extras $75.00. All e xcell e n t condition .
Jim BOJ1:an, 4430 Banc roft , To ledo. O hio , 43615. Phone
536-6072.

KELIABL.: SSB EXCITER. the Pnasernaster Jr., p r o­
vides 60 watts PEP; sufficient to d r ive most K W
li near amplifie rs , $60 . 73 Ma ga zin e , P e terb o rou gh ,
N,H. 03458.

SOSAR 10-80 METER TRASS:'\lITTER with match­
ing VFO : uses efficient 5894 in the final. $75 with
power su p p ly and VF O , 73 Magazine, P et erbo rou g h,
N.H. 03458.

TIII:"OK t' UZZY. Unusual new comedy record . Intel­
lectual sl a pstic k. Side 1 {"Com p u t e r , Go Hom e !" . is
wild science fiction . S ide 2 is " T h e Na ked In te r v ie w ."
S poken-word 12H mono LP titled T HINK FU Z ZY !
postpa id , $3 .911 rv a . residents a dd l U sa les ta x ), from
" Dogb ite Reco rd Co., Dept. 73B, Bo x 532, A runz ton .
Virg in ia 22216 ."

'/a "-lO¢; '!. "-30¢;
per foot. Other

THE EAS~ WAY!
• No looks To a..d
• No Visual GImMick.

To Dbtrad You
• JUlt LIlten And learn
Balod on mode,n psychologIcal
technlqu• •-Thls c:oune will lake
you beyond 13 w.p.m, In
lESS THAN HALf THE TlMEI

Also dvoilable ~ magnetic lope.
S.e your dealer nowl

VOODOO
MAGIC TIE CLASP

QSL CARDS REPRODUCED
IN PER MANENT METAL

G IlEA T GIFT IDEA
We also do business cards

Send C(lld crnd U.50 to

73, Northfiold. Ohio 44067GIFT SHOP - Box

ELIMINATE GUY WIRES
USE MYLAR ROPE

We stock all sizes:
%"-6 0¢ ; ¥.z"· $ l . l O
sizes available.

206 East Front Sireet. Florence. Colorodo

We also carry a complete stock of Hy
Gain Antennas new and used. All ma­
terials for any antenna installation.
Write for information and prices.

ANTENNA MART
BOX 7, RIPPEY, IOWA

LEARN RAO'O eODe

AlbulII u ntll n, .h," 12'"
LP', 2Yt hr. Inltru, lI ln

CQ de W2KUW
5 % BONUSII

Paid o,.e, any top offer for any piece of aircraft or
gro...nd radio ,",ih, ot.o tnt equlpments. All typo. of
tubes. Particularly looking 'or 4~250 • 4 -400 • 833A
• 304TL • 4·1000A • 4CX5000A et 01. 17L • 51X
• 390A • ARM. GRM • GRC • UPM • URM • USM
units.
TED DAMES CO.• 310 Hickory St., Arlington, N.J.

BROADBAND FERRITE BALUN
• 2 ·30 MC ':.0"
• 2 KW P .E.P,
• Completely Weatherproof ~
• 1:1 or 4:1 Ratio (specify )
• Mounting for Beam or -

Dipole

Nearly perfect characteristics are Gbtainld by the use If low
IGSS ferrite materials and special winding techniqun, Th
transfarmer is completel)' entlj)sulated in plast ic to IIsun
frttd Gm from mGistun er shock damage. Model 601 nile·
si,nell for II 1 :1 ratio (SO ohms unbalanttd tG 50 ohms bal·
anu d) and tile Model 601A is anilabl e for applications re­
Iluirinl a 4:1 rat io (50-200 ohnlS or 75-300 ohms) . Each
unit is IUllpl ied with I UG58A /U (ty pe H) li lting to prnhl t
suptrior wRther rnistance.

SU." PIli hit....nll ••U.g Uli211/U .1111 $1.00.
wrn. flM' Illata IIl-n: II' _ rUt Ite. 1 11111...

TRANSLAB INC.
4154 Fld".1 Blvd. Sin Diego, Calif. 9210'

EICO 753. solid VFO, ca re fu ll y wired and factor)'
aligned a n d t ested, like n ew, $170 .00 delivered in
Nor theast. Bo b Dix on , Boulder Circl e, Glastonbury,
Connect icu t , 06033.

----
Al.l. MAKt;S of n ew and used amateur eq uipme nt.
Write o r ca ll Bob G r imes , 89 Aspen Road, Swampscott ,
Ma ss. T el : 6 1 7 -598 ~9700 o r 617-598-2530.

COSVt:RTt:RS. World 's largest selection of frequen c ies .
Ha m TV vidicon cameras and parts at low facto ry­
d irect p rices . See them all now in our full page a d in
this issue. Vanguard Labs, 196-23 J amaica Ave " Holli s,
N.Y., 11423.

Wt; WILL PAY CAS U: Wanted , popular, late mode:
u n m odi fied amateu r equipm ent. H ighest prices pa id
for ctaen. good operating gea r. Wr it e Graha m R a d io ,
Dept. 10, Reading. Massach usetts.
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A UF. YO U S IN CERE? Are you r e ally looking fo r the
best d eal on a n e w o r f u f ly guar a n t eed us ed u ni t ?
Le t us convince y ou with a specific q uote th at will
really sa v e you money. Graham Radio , Dep t. 10.
Re a d in g. Ma ssa c h use tts .

MOTO RO lA n e w m iniatu re sev e n tube 455 kc if
a m p li fie r discri minator with circuit d iag ram . Com­
plete a t $2.50 e ach p lus postage 50 ¢ ea ch unit. R a n d
R Electr on ics. 1953 Sou th Yellowsprings. Springfield.
Oh io .

25 WORDS FOR 52. Sell o r buy t h rough t hese w a n t
ads, a terrifi c ba rgai n . Caveat Emptor , 73 Ma gazine,
Pe terborough. N . H . 03458 .

SOVIet: AND Tt:CIINICIAS IIASDIIOOK by W6SAI
and W6TNS . Limited quantity for only 52.50 each . 73
Ma ga zin e . P ete r bo ro u g h, N . H . 03458.

Tr.nstor~r prl. 111 , 1i0 a. Tapped sec. 1200, C.T. @ 200
mL and 14 0 C.T. @ 23~ ML 3 200' t('!>"t. In . 12 Ih. $3 .2 5.
lou led. )l tc. .:rt"W5. Stand-oIl' terms,

Transformtr pri. 10~. 115 " 125, 60 Ot. see. 700' C.T. @
2~0 mao seuea eut. !ti ll:. 11('""'. Stand-oil' terms. wt. s Ib.$2 . ~O .

I solation transformer. 1I ~, 60 tJ't . prt . See. lUi'. 50 watt.
Open mme. Mtr. holes. \'it. 3Ib. $1. 75.

1 K\'i . Variable Indudor. Johnson 22 6-5 . Shp;. wr. 10 lb. A
rare barraln &I $2.5.00.

.5 mfd, at :!OOO mUll eltctro1Jt1t. Mtg. bratkeL \\" t . 3 lb.
$1.25 ea.

3. 7 to 52 mmtd. ,ati~hle ra p. JlY-50 . stnete hole pane l mount .
60 , ea. or 2/$1.00.

All items Ife new Ind F.O.B . Worth ingt on . Oh io

A.R.C. Sales. P.O. Bo, 12, Worth ington, Oh io 43085

PLATE TRANSFORMER5-$39.95

PRICE BREAKTHROUGH ON BEAMS
FULL SIZE ; new complete witb boom and hardwar e ; SWIt
1 :1; handles 5 KW; adjustable entire band; %" and I"
alum. alluy tulJln,,; single coa.xlal reeutne :
4 El 20 •.•• • • . •• • _. $32. . 2 El l S $12.
3 EI 20 22. . 6 El 10 ..•.••.•..• 28.·
2 EI20 • • •••• • • • • • • 16 . 4EI10 •. ..•..•.•• 18.
5 EllS ••• •• • •• ••• • 28. · 10 El 6 •.•...••••• • 32. ·
4 El 15 •• • •• •• •• .• • 25. - 4EI 6 .•• _. • • • • • •• 15 .
3 El lS 16 . e Has 20' steer boom
ALL BAND VERTICAL V80 (6 t hru 80) $16.95
ALL BAN D VERTICAL V16 0 (6 t hr u 160) .. . . • • • • 18 .95
QUADS: PROVEN SENSATI ON ALl All metal (except Spaclni
Insula tor dowels); full size; two element; absolut ely complete
with $lted boom; aU hardware; wire and ftttings; tn rl1l.c pin
li nd dlr« t1 rlty; one man 1llStaliation; no bamboo or ftbreg1ass ;
all uuads use stnale 52 ohm coaxlal reednne : 10-15-20 Quad.
$3 5 ; 15-20 QUild, $32 : 10-1 5 Quad. $30 : 20 )Iet er Quad,
$25 ; Hi Met er Quad, $2 4. Remit with order, shipped challtes
eullect.
GOTHAM , 1805 Purdy Aye. , Dept . 73, Miami Beach. Fla. 33139

) .. J: 6V: "
u'chlllS$~

10463

CONSTRUCT YOUR

EQUIPMENT THE

EASY WAY-USE

THE UNIT CHASSIS
Wi re and test t he s ubc hossis c ut­
side wh ere eve ryt hing is acces­
sible. Assemble the su bcha ssis
int o th e un it cha ssis and you
ha ve a pr ofessiona l package.

BRONX N.Y.

DEVICES
BOX 136

3 1h" HALF RACK PANEL
Hr' Depth $5 .00 PPD
Check or M.D. No COD

NYC Res . Add 5 %
NYS Res . Add 2 %

SIX ASSORT IU) ISS Ut:S of ATV Experim e n t e r , ci rca
'64-'65. $1 from 73 Maga z ine, P e te r b o rough, N.H . 03458 .

SWAP AND St:U. AU CTION o f th e Mt. Kisco H a r­
monic Hili Ra d io Le a gue. Ba n k sv ille , N.Y. Sa turday ,
Nov. 19 at the Au to A u c tion B u ild in g . J im F e r ris
WAIDQL. 203-661-8245.

SC H E:\ol AT ICS FOR either the ARC - 508. or the ARR
15, both described in June '65 issue of 73. only 50¢
each. 73 Mag a zi n e , P e te rborough . N .H. 03458.

1!l(j3 BO UND VOLUlUt;S O F 73. $15 e ach from 73,
P e ter borough , N . H . 03458.

\ ' II F - UII F FRt:QU E.," CY l\1 l.'Tt:H /Gt:NERATOR. TS ­
323. 20 to 480 Mcs . VHF v e rsion of BC - 221. Original
calib r a tion charts . Excelle n t operat ing condi tion .
B uil t - in modulation . Askin g $125 p lus fre ight. M . B.
G oldblatt, W4EMB , 11801 SW 70 Avenue , Mi a m i, F la .

WAST EI) case for Morrow receiver. WAI CCH. c /o
13, P et e r bo r ou g h, N.H. 03458.

COl\1PLt:TE CONVERSION instructions for t he AN /
VRC-2 . j ust $1 w hile the su p p ly lasts . 73 Ma gazin e ,
P e te r b or ou gh. N . H . 03458.

TRI-EX TH O 3-54 c rank up gal va n ized t owe r . te n foo t
extension mast, h ouse bra cket, gu ys, cost $280, sell
$190. T H- 4 tri -band er $70. Both it ems new Ma rch 1966.
Movin g 10 a n o t ow er t ra c t. Will swap fo r ssb t rans­
ceiver or 2 or 6 m e ter transceiver or w hat have you ?
P h on e (213) 848-2005 . J a ck T a te . W6TTA. 425 Tufts
Ave .. Bu r bank. Californ ia, 91504 .

BRAKt: TR-3 with VOX CWo remote VFO- RV-3 a n d
ac supply. O r igin a l cost was $740.00 . F irst $455.00 gets
the entir e show . Yo u pay f reight d e T . M . Neal , 1127
Sa lvad or S t ., Cos ta Mesa , Ca l. W BGHWL.

COLLINS 75A4 # 459 3. 1, 2 .1, 855cy fil ters $315, 30L I
M int cond x # 345 P ic k u p, G e r r y Ga lvin . 384 So. Ma in
Sau k v ille. Wise.

3600 ·0 ·3600 VAC @ 1000 Ma., CCS, ",Ith 120/ 240 VAC 60
cps primary. Commercia l qualit y nih manufaclurad by waanu
Electric Co. ml asure 13" hl,h , 12" wide. and 9" deep. Ni t
"'Ii,ht 15 85 # . Price $39 .95 F.O .B. Minneapolis. One year
ancondltlon a' ..oney ' at . , lIraate• • TerlR s: Chee. or '1 .0 . ",lIh
order. " ' " lIell i. te 'ell,ery. Writ. or Phone :

T t ;LEP II OSE t:(!UJP;\I F-NT and su p p li es, very reason ­
able, w rite for In fo rmation. K 7LDZ 1229 9th A v enue
S outhwes t Grea t Fall s . Mon tana 59401.

COS VER T t:RS. thr ee t ransi s to r . 50-54 Me In, 14-18 mc
out. wired, tested. printed c ircuit. Crystal controlled .
Sl5ppd . No n-crysta l, Sl2ppd . Syntelex . 39 Lucille, D u ­
mont, N .J . 07628.

HOMB - Gua ranteed b rand new - 4CX lOOOA - Same
tube used in Co ll ins 3081. Will shop c .o.d. - WA5MCL
130 G rec ia n. San An t on io. Texas 78223.

PETER W. DAHL CO.
3 314 Diamond Dr l" £1 PaM. Teu e
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors

Most I ny type or quantity
Receivin&:, transmittinc, special
purpose, magnetrons, klystrons
We will make you an Immediate

offer in cash.

Special sale

HP·200BR audio
oscillator $65

Surplus communication and test equipment
AN/GRC·3, 4, 5, 6, 1, 8, 10, 19, 26, 21, 46, VRC·12

AN/PRC·8, 9, 10, 25
Test equipment with ARM. SO, URM, UPM, USM, ilnd T5 prefixes

Communications: AN/TRC· l, 24, 35, 36

R.c.;vers: AN/APR·9, 13, 14, R·388A, R·214, R·390A, R·391 , etc.
Indicators: 10·250, 251 ,381, 251A, etc.

Airc raft : ANjARC·21, 34, 38, 44, 52, 55, 51, 13, 84

AN/ARN·14, 59, 61 , 10
AN/APS·42, 81
AN/APN·l, AN/CPN·2A

Also: Tektronix, Hewlett Packard, Booten, and General Rad io
equipment, etc.

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212-925-6000

INDEX TO ADVERTISERS
International Crystal, 3
Invertronics. \18
James Research. 11 8
JA N Crysta ls, 122
Liber ty. 126
Mari n Ama teur Rod., 119
Mazer Ente rprises, \22
Meshna, 115
Midway An tenna , 123
Military Elec t ronics. 123
Mission Ham Suppli es\ "
Mosley Electronics. 6
Nat ional Rad io Co.• 33
New-Tranics Corp., 64-65
Norman . 11 9
Palen Elec t ronics. 11 6
Parks Electron ics, 1\ 9
Poly Poks, 121
Quement Electronics ,

89, 113
Radio Products Sal es, 87
Rohn Mfq . ce.. 75
RSGB Handbooks, 61
Select rcnics , 101
Solid State Sales , 97
Squires-Sanders, Inc., 107
Swan Engineering. ,
TAB. 121
're leplcx Co., 117
Telrex Labs, 35, 43
Tran sla b. Inc., 124
Tri- h Tower Corp., 79
Una di lla Rodia t ion

Pecds.. 114
United Tra nsformer

Co.• cover 11
Unity El ect ron ics. 116
Va ng ua rd Lobs, 56. 57
Vesto Co.• tne., 41
VHf'e r, 122
Waters Mfg . Co., 5
Webster Mfg. Co., 83
World Radio labs,

cover 11 1
13 Binders, 81
13 Books, 53
73 Chris tm as

Subscriptions, 49

Aero Space, 117
ARC Sal es. 125
Alpho -Tronics, 11 8
Ama teur Electronic

Supplv, 69
America n Crystal Co.• 125
Amrad Electric ce., 119
Antenna Mart, 124
Anow Sales-Chicago. 117
ATV Research, 126
l. E. Babcock ce., 36-]7
BC Electronics. 11 8
Budwiq Mfg . ~o . , 119
Bu rgha rdt Radi O

Supp ly, 111
Callbook Magazine, 76
Columbia Electronics. 117
CTK's Bar'b Wire

Antenna . 120
Cush Cra ft, 113
Pe ter W. Dahl ce., 125
Ted Da mes Co., 124
nevcc Electronics, 45
Devices. 125
Dow-Key Co.• Inc., 55
DRC Kits. 120
Editors and Enginee rs . 59
Edwa rds Elec tronics, 73
Enders Electronic

Syste ms, 11 6
Epsilon Records, 124
Evans Radio, 91 , 111
hansville Am Rod., 122
E· Z Mobile Ant. Mount. 95
Fair Radi o Sales, 122
Finney c e., 71
F.M. Ham Sa les. 122
Freck Radio. 115
Gift Shop. 124
J . J . Gloss Electronics. 123
R. E. Goodheart Co., 114
Gonset. 49
Herbert W. Gordon ce., 77
Gotham , 123
Hom Wholesale Cord

Club, 81
E. C. Hayden, 116
Henry Rad io, 15

$149.50

'IT [](] rn rn~~O'IT OQJ@ ~ 'IT 0 Uill
'ITW ~ill[\/i)rn~Ul'l ~O'IT

PLEASE USE YOUR ZIP

CODE WHEN WRITING 73

26 SEMICONDUCTOR CiRCUI T 117 ~ .....,,,.... 8 ,Hie,", ~iod.. ...~ I . .....\
6 ~ To\G E HIGH G.t.1N. LOW NOISE VIDEO AMP LIF IER _ SEL F.coNTAIl'lEO ELEC­
TRONIC RE GULATEO POWER SUPPLY _ 1 PIECE PRINTED CI RCUI T BOARD
CON~TRUCTIO N _ RF (" , 2-5)0' VIDEO OUTPUT

KIT CON T .t. I N~, A,*" ••• • 1. .. , cob;•• ' , lIfi.'.d .1... 1, boo",d, 1.,. .,1••• _.t.
1« ~ doU. <" .. ,.;1•• powor 1"'.... """.i"", . , ,• • i.' <""""i'",•• •• • 11
<..I ,1<100 ,. pO", ~""b•• • id.<"" ",boo ,o<~ .'........,,,,,, ~'""•.
...d " . ' LU~ OUR L.ARGE. EASY.Tl).fOLLO.. CONSTRUCTION PLANS.

'" '" Ift • ..-. .. """" • .-1_ 1;00 <l tuloo ..... l liARTER~""''''''''''''~
KIU. '"Il ..~ $lS.W F"' ..... lod, oIo .. all "'E_~."., loko:~ il1m~"""-
""" .....t llk lor ,•.."",-." ",", lod I~ '''''"''II' ~. UNllL V C PARED.....
~8ELI EVA8lE PR iCES .."' <_ "'ot,. L_ '00" ;ty . ... A V R SEA 01 '••

P. " OU" . 60. J96,.S ATV RESEARCH So. Si .... (i ly, N.b<. 68116
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'TAB " • TRANSiSTORS • DIODES !!

TABGTD! FACTORY TESTE D -
FULL LEADS.

PNP 100 Watt/15 Amp HI Power
T036 Casel 2N441, 442, 271,
278, OS501 up to 50 Volta/
VCBO $1. 25 @ , 5 for $5. " VOl T-TAB" l000 att Speed Control
2N278$ "43,174 up to 8OVS] @. 1I5VAC $10 @ , ... , .. , ....... 2 for $19
2 for 5, 5 for $10.

W.E. Polar Relay 1255A/ $5@, ... 2 for S9
PNP 30 Watt 2" 155, 156, 235, 2"2, 254, W.E. Socket for #255A Rel ar ' ..•.... S2.SO
255,256, 257, 301, 39~ 4Oc @, .....3 fo r $1 Toroids 88Mhy New Pckg S ~' .....6/S5
PNP 2N670/300Mw 3 c @, ..•....5 fo r $1 6.3VCT @ 15.5A & 5.3VCT 2A S5 @ ,
PNP 2N671fl Watt SOc @, •.•..... 3 fo r $1 2 for $8, 20 for $6Q

PNP 2SW/T0 2N538, 539, 540, .. .. 2 for $1
200 KC Freq Std Xtals S2 @ , ...2/$3, S/SS
Printed Ckt ad New Blank 9112- $1 ~

2N1038 51S1, 1039 4/$1, 1G4D/$1 Kl llon SA Aeset Ckt Breaker Sl @~ 10/SSPNP/T05 SIGNAL 3SOMw 2Sc @, ....5/S1 2K 10 8K Head sets Good Used $3 (i 2/S5NPN/T05 SIGNAL IF, RF, OSC 25c @ , Fin ished Xtal s Asst Types ... ... 2O lor SI
Silieo n PNP/T05 & T018 25c @, ..5forSl Baltery Charter 6&12V Charges upPower Heat Sink Finned Equal to 180
Sq - Surface .... . . .. $1.50 @ia"/$5, 10/$10 to 5 Amp " Approved" Heavy Duty

T036, T03, T010 Mica Mtl c ~' .. ../ $1 Design with xnxen Circu it Breaker.

Diode Power StLXI Mica Mtl 30c , •. "lSI Operates 220 or 110 VAC @ SO or 60
Cys $10 @ , . _... ......... 2 for $18

ZENERS 1 Watt 6 to 200v $1 @ , WANTED T EST SETSZENERS 10 Watt 6 to 1SOv $1.25 @ of EQUIPMENTZENER Kit Aut1t uf 10 l Ow ... ...3 for $1
STABI STORSupto watt ... .. . . . l 0 for$1 Bandswitch Ceramic SOOW 2P/6Pos $3~

TRANSI STORS-TOO IIANY I U·TEST 5Hy-4ooMa Choke $" @ , •.•.....•.• .21S5
Untested Pwr 0 Iamond sfT03 , . .. 10 for $1 6Hy-5OOMa S5 @ , .. ............. _.•. 2/$6
Untested T036 up to 100 WaUs ... 3 for SI 250Mfd @ "50 Wy l eetlyti c "/SSB $3 (~

Untested TOS/SIGNAl/ s lston ... 20 for $1 Cndsr Oil10Mfd x 600 $1 @ • . ."/$3 12/$5
Untested Power Diodes, 35 Amp .. .. for $1 Cnd sr Oil 6Mfd @ 1500V $4 (~ , ...5 for $10
Untested Pwr Stud s, 12 Amp..... 10 for $1 880 Vet @ 735Ma for SSB S12 (t.ll , ... 2/$22
Untested Pwr Studs up to 6 Amp .....18/$1 480 Vet @ 40Ma & 6.3 @ 1.5A CSO $l.50
Untested %A Tophats .. .. ... .. . . .. .25/$1 10 Vet @5A & 7.5Vet @$5 @. . . .. . . .2/ $9

D.C. Power Supply 1l5V"60 to 800 SILICON TUBE AEPlACEMEN!~
Cfts. Output 330 : Tap 65V up to OZ4 UNIVERSAL $1.75 (19& .. . . . ."/SS
1 OMa, Cased $5 @, .. . .. . .. .2 fo r $9 5U" 1I2O Ams/1500lny $2 19, . . . 6/$8

SILI CON POWER DIODES STUDS & P.f. - -
5R4 1900 Rms/2800lny S6~, . ,2/$10
865 5Kv/Am s · 10.4Ky $10 . , . .3/S27

O. C. 50Plv l00Plv 200Ply 300Piv
20VAC & TAPS/8, 12, 16, 20V~ ..A, S2 M ,Amps 35Rms 70Rms 140Rms 210Rms

12 .30 .SO .7D .85 32VCT/lA or 2X16V @ lA, $5 , ... .6/S 24
18" .20 .30 .75 1.10 line filter 4.5A @ 1I5VAC. . . .. ... 5 for $1

" .80 1.25 1.80 2.25 Line filter 5A @ 125VAC.. ... .. , .. 3 for $1
150 2.50 2.90 3.50 4.50 Converter Filter 400 Ma @ 28VDC 8 for $1
240 3.75 4.75 7.75 1D.45 Converter Filter Input/3A @30VD C6 for $1

D. C. 400Ply 500Ply 600Piv 750Ply 866A Xfmr 2.5V/I0A/I0Kv/ln sl
Ballentine #300 AC/lab Mtr.. . . . . . . . . .$45

Amps 280Rms 350Rms 420Rms S25Rms ~hoke 4HY(,O.SAJ270 $3 @l, . .. . . . . .. 4/$10
12 1.10 1.30 1.55 1.75 VARIACS L/ 0-135y/7. 5A ......... $15
I. 1.50 2.00 2.70 3.40 " VARIACS" L/N 0-135y/3A ... •.. ..... $10
45 3.25 3.50 3.90 4.50 TWO 866A's & FII. Xfmr... . .. .. . . . . .. .$6

ISO 5.40 6.50 7.50 12.00
5U" SUi con Tube . . .. $2 ~, 5 for $10 RUSH YOUR ORDER TO DA Y .
SR4 Silicon Tube . ... $5 ,2 for $ 9 QTYS LIMITED

Mica Condsr .OO6 @ 2500V . . .•.. .....4/$1

-NEWEST TYPEl LOW L EAKAGE Snooperseope Tube 2" $5@ , .... .. •.. 2/$9

.ALL TESTS A C of DC Mini-fan 6 or 12Vac/60 c~s $2 @, ....3/$5
4XlSO Cerami c Loktal $1. 5 (di , ..... 'U$2& FWD of LOAD/ Line Filter 200Amp/I3tlVAC $10 @ , ,6 50

Piy/Rms Ply/Rms p~Rms P~Rms DC 3!h - Meter/RD/ 8ooMa $4i'..... 2/$750/35 100/70 2 1'40 , 1210 DC 2!h- Meter/RD/100Ma $3
.07 .10 • 2 . ,

DC 2~ - Meter/RDf3llVOC $3 , ..... 2/$5

Piy/Rm s ~Rms Ply /Rms Plv/Rms DC 4- Meter/RD/IMa/$S@ , .......2/S9

400/280 I"" 6~~20 7001"0 WANTED
.20 ." ., LA B METERS! BRIDGES !

Modulation Xfmr 6OW~5K to 5.7K... ...S5
Piy/Rms Ply /Rms Piy/Rm s Se nd 2Sc Socket Ceramic 1625 ube . . . . .4/$1, 10/S2
BOO/5'" 900/630 10001.'00 to< Socket Ceramic 866 Tube ......4/S1, 10/S2.40 .'" . , Cata log Socket Ceramic ..XlSO/loktal.......• .41S2

1700 Piy/1200 Rm s/7SO Ma/ $1.2O (14,
Wanted 304Tl -Top $$ Pa id II

WANTED10/$10 YOUR - ORDER · TODAYlSa me 1100 Piv/770 Rms 75c@cA15/$1l
3 Kv/2100 Rms/ 200 ilia /SU O .5'$10 2.5M H PiWound 500Ma Choke .. .. 3 for $1
6 Ky/4200 Rms / 200 lIa / $4 , / S9 Knob Spin-Crank BC348 $1 @ , .. . .3 for $2

Discap .OO2 @ 6Ky. . • . • . • . . • . • • . • . • . .3/$1
Minifan 6 or 12 VAC Sl.50@ , .... .. for $5
Beam Ind icator Selsrns 24VAC.•. 2 for $10

Dlscap .01 @ 1 Ky.•. •• . . . . . . • •• • . •• .'/$l Precision TlU7 f ee e r Relay Cage , ' . ,$1
St R-SllICON-CONTROl RECTifiERS 1 fu se 2SOMa/3AG ..•...... 50 for $1, 3OO/S2
PRY 7. ". PRY 7' ". DON'T C·WRITE & SEND ORDER!
100 8 2~'

500 2.'" 3.75 XMHC Mica Condsr .OO6 @ 2.5Ky...2/$1
00 ... 3.25 4.25 Mini -Rectifier FWB 25Ma @ 115VDC

200 1.811 700 ' .00 5.00 3 for $1, 20 for S5
"00 1.00 2.90 800 4.75 5.65 w.. Buy , Sell &; Trade
UNTESTED "SCR" Up to 25 'Amgs , 6/$2 I II SEND 2S c fOR CATALOG II I
Glass Diodes I N34, 48, 50, 64. 2 for $1 "TAB" Terms Min. Order $5

fOB New York

I T_wo ACA 2N..08 & Two Zenen Our 23rd Year.
RCA I N2326 on prtd 3/$1, 8/$2 lIlTA liberty SI., N.Y. 6, N.Y. Re 2· 52..5

NOVEMBER 1966

Mi cro·Switch Rated 40Amp AC & DC
SOc @, 5/S2, 20/$5
BandPa ss filters 60 or 90 or 150Cys
3 for S5
" Bruni ng" 6- Parallel Rule @ $1
Linear sawTooth Pot KS15138/W'.I.E.
5 or $1
2YlG Tube HiV Repl2X2A 5/$1
"SPERRY" Wattmtr Meu. loPwr Rf Self·
Cal ib/ 50MuW to 10MW.•...... .. . . .. . .$10
Synchro Differentials C78249/115VAC 60
Cycles l ess Back Plate @, S5
Bendix Auto Syns "AY" Series ..•...2/$2

PU 59A &S0239 CO-AX M&f .. •. . ....3/S2
Phone Patch Xfmrs Autd . . . .• • . . . • . .3/$1
fT 243 Xtals & Holders 2/$1
InsUd Binding Posts ... • . • . .. . • . . .. 20/$1
Sun-Cells Selen ium Asstd _..5/St
T036flOOW Untested Transistors 3/S1

Tube Clamps Autd 8/$1
.01 Mica 600WV Condsr . .• . . • . . . ... .. 5/$1
.001 to .006 Mica/I200WV Cdsr _"1$1
DISCAPS .OO2@ 6KV 3/$1
DISCAPS .1I05@ I KV 10/$1
DISCAPS .1I012@ 6KV .... . .. . . . . . . • .41S1
DISCAPS .01@ 1KV ,5/$1

Stevens Pr.clsion Choppers S2@ , 3/$5
Hellpets Multi Ten-Turn @ , $5
Precision 3-Turn Pot @ $2
Precision One-Turn Servo Pot @ , •• . . . . $1
Helipet Dials $4 @ , 3/$10
5 Ganl Se rvo- Pots $2 @ , ..•..•.... •. 5/$5

Snoopeneope Infured Tube Imaee Con ­
verter HiSens 2- d la . HiResolution up to
3SO Line/ In $5 @ , _.3 for $10

Vibrator Special Asstd ... . . . ......•• .3/$1
Crystal Oven & Holder $2

THERMISTOR-VARISTORS · W. E.
0167019 Vol. limit $3 @ • . . . . . . • . . . .5/S10
0168391 Therm Coup. $1 @ , _.... . . •. 10/S5
0168392 Therm Coup. S2 @..-t, •• ...•••.. 6/SS
D170395 Hf Pwr Meas. $2 @ , 6/S5
1C Bulb Time Del. 2/$1,15" ,
38C/ 20259 Bridge S4 @, 4/10

Mold Scope CuoDecal Socket 3/S!
Molded Dlheptal Socket ...... .. . ..•.3/S2
Ceramic Mallnal Socket .••. .. .. . .. .. 4/S1
Octal Molded 20/S1
Octal Ceramic 10/S1
304Tl or 829 Johnson Socket .. .. ...• .•.$1

X-Form ets All 115V-60Cy Prlmary-
2SOOV@) 10Ma & fll S2@, 3/SS
neovcr @ 3ooMa, 6V @ 8A, 5V @ 3A &
125V Bias. abt 1200VDC $5 @••••. . .• 4/$15
2.5V@ 2A $1~l .. . .. . ... . . . . •. • .3 for $2
6.3 V@ 1A $1.:lU @, 4 for S5

1-177 Tube Hickok Type Checker $39
G. E. YYZ-1 Decade Scaling Counter &
Dual Channel & Meters $45
Plnn i Vacuum Gages $39
" ESC" Var. Pul se Ten Step Delay Network
TO. 5USEC/ll l1OO & .05 to .5 . • . •. • .•..$35

All TIME PROD 500cys fork Amp.....$33
" v r c " Vibrator feeder Controller
Type 5-(Shake Table) •. . .. _. _. •• •• •$100
Black light lamps/UV .. . . . .. .. . . .•. • .$2
Ou am Mercury HBOl00W/2
Hilntensity DC l amps •. . •• .. . .• ..•.•.$20
Ouam XB0450W/P lamp . ••..... . • . • .$SO
G. E. I190T3/Cl-60V/Q-lnfraR lamp ..S10

Tunlne Unit BC746 Ma ke
Bantam 1 Watt less Coils , 3/$2
Wel ch Duo-Sea1 11402B 1ge Cap HiVacuum
14tlltn /M & Mtr $200
Conso lidated Vac. Corp PMC1l5A Dif-
fu sion ' ION Pump _ $125
HIVac Valve CVCIVCS21 @ , $75
Temescal VAC Valve @ , $12

Electronic VAC Deposi tion JAR less
Glass Bell 5- ID $HIO
W.E. '293 Sprlne Relay Tool . ...... •. 2/$1
CD307A/5Ft Ext Cord Pl55 & JK26 . •. .. $1
Carborundum Fine 6- Stone ..•••. . • . •2/S1
Blndln l Posts 5Way/lOAmp R&B 5/S1
Tubes 5AG7 or 6AC7 3/$1

WANTE D T UBES ALL TYPES
We Buy. Sell & Trade A s Weill
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•
1967 CATALOG OF BARGAINS-

I
•

JUST MAIL IN COUPONI

ALL NEW . . . 100 poges of excit­
ing equipment and accelloriel.
Completely illustrated .

• The mOlt compl.t. catalog for
Hams and CS'.r. ever put to­
gether.

• Detailed illustrations. Compl•••
specificationl. Sove at World
Radio lab', amazing low price.'

• Se•••Iected b••t buy. on Ra·
dia., Recorders, etc.

• Special purchas•• for Electronic
Builders.

• Buy anything in the catalog on
our ealY. monthly credit plan.

From WRL - the lorge.t and mo.t personalized
Radio Supply Hou.e in the World. 35 employed
Homs to assist you with your amateur n••cls. ".--...

Address _

73·11L

I I. T il l S C OU PO l': FOR YOUR C O PY

me m!J FREE 1967 WRL Cotaloe.

N a m e _

3415 W e,' Broadwa y
Council BluHs, 10 .... 0 5 1501

G e ntlemen:
Plf' (I !W ru.~' "

C ily Sta te z;p _

=WORLD RADIO LABORATORIES
••••••••••••••••••••

"Tho Hou•• tho HAMS Built"

Leo 1. Meyerson
W~.·Q

President
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