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Who else but EICO
Pro all the way, from concept 10 execution -that's what ham editors say

about EICO. Critical customers agree, and like the low price, too.
They've made the 753 kit, for example, the industry's hottest

seller. And the new 717 Keyer seems headed for the same fate.
Highlights of both give you some Inkling why:

' Th e EICO 753 Is a complete 3-band
transce iver, offering SSB/AMICW oper­
ation with co nservatively rated 200 watts
PEP on all modes (rated for maximum
efficiency rather tha n maxImum poss ible
Inpu t power). A new Silicon Solid State
VFO provides full coverage of the 80, 40,
and 20 meier bands. Assembly Is made
faster and easier by VFO and IF c ircuit
boards. plus pre-assembled crystal lat­
tice filter. Rigid construction. compact
size, and superb styli ng make this rig
equally sui ted lor mobile and fixed sta­
tion use. The EI CO 753 is al your dealer
now. In kit fo rm and facto ry-wi red.

FEATURES: High level dynamic ALC pre­
vents fia t-topping even with extreme
over-modulation . Automatic carrier level
ad justment on CW & AM. Receiver offset
tuning (10 kc bandspread) without alter­
ing transm it frequency. Front panel se­
lected STANDBY, VOX, or P-T-T opera-

tion. Ifntque ball drive provides both 6:1
rapid band tuning and 30 :1 vernier band­
spread with single knob. Th e Model 753
Is an outstanding value factory wired at
$299.95

rrco Model 751 AC Supply/Speaker
Console : Provides all necessary operat­
ing voltages lor Model 753. Incorporates
PM Speaker, conservatively rated com­
ponents and silicon rect if iers tor mini­
mum heat and extended trouble-free life.
Includes inte rconnecting plug·in cables.
Kit $79.95 Wired $109.95

SPECIFICATIONS: Output Voltages: 750
vo lts DC at 300ma, 250 vol ts DC at 170ma
- 100 volls DC at Sma , 12.6 volts AC at
4 amps. INPUT VOLTAGE: 117VAC.

EICO Model 752 Solid State Mobile
Power Supply: (Not Shown). For use with
12 volt positive or negative ground sys-

terns. Fully protected against p olarity
reversal orove rtcad. Output vo ltages
Identica l to Mode l .751. Input voltage
11-14 volts DC.

Kit $79.95 Wired $109.95

The Ideal accessory fo r the CW ham­
the fully automatic 717 Electron ic
Keyer. It provides self-eompletlngclean­
cut dots. dashes. and spaces accurately
timed and proporti oned from 3 to 65
WPM in four overlapping switch-selected
ranges with vernier control of all speeds
within each range . Matches EICO 753 In
appearance to make It a pe rfect table­
top companion unit.

FEATURES: Output Contacts - 25 volt­
ampere dry-reed SPST relay. Bui lt-In ad­
Justable tone and vo lume osc illator with
a 3 x 5 inch speaker for mon itoring. Can
be used as a code practice oscillator.

Kit $49.95 Wit'ed $69.95

For FREE calalog and Amateur RadIo brochure wrile 10 EICO 131-01 391h Ave., IiiI?II'n
73.10, Ffushing; New York 11352~
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never say die

de W2NSD/ 5Z4

This is being written while on "safari" in the
remote wilds of northern Kenya. I put safari
in quotes because the 1966 concept of a safari
over here is probably quite different from any­
thing you have in mind. It certainly is differen t
from the stories I have read and movies I have
seen down through the years of safaris . Per­
haps I should disclaim here: readers who want
only ham info in their ham magazine should
turn to the next article because there is abso­
lutely nothing of amateur radio to follow.
Readers who have mistaken 73 for H oliday or
Venture may be interested in the adventures of
a newcomer to Africa.

The trip over here from Boston was sup­
posed to take just one day. Jim Collen W5PYI

Wayne with guides and waterbuck.

2

and Larry Frank \VA6TCI arrived on Xlondd
night and I picked them up in Boston an
drove them up to the 73 headquarters for
day of getting acquainted. Larry had bee
with me in 1963 on the 73 tour of Europe
On Tuesday we finished our packing and ha·
a long QSO with Robby 5Z4EHR in Nairof
Robby answered a lot of our questions for u:
When we finished our QSO with Robby w
were called by 9Q5HF in Linga in the Conge
\ Ve are planning on visiting Ed after our safai
and visit to Kenya. Ed assured us that w
could visit the Congo in perfect safety. Tha
was cornfortlug.

Jim Fisk WA6BS0/1, who is minding th
button factory while I'm away, drove us a.
down to the airport T uesday evening. We hal
gone to lengths to make sure our baggage wa
within the weight limit of 44 pounds each
providing they didn't weigh us with our hant
luggage. Our flight was by A1italia to Rom
and then, with about a two hour delay, Alitali
on to Nairobi. \Vith everything connectin;
right we should leave Tuesday evening ani
arrive in Nairobi the following evening. I
took us three days to get to Nairobi.

The fli ght started off an hour late, makin:
us a little nervous about that connection ir
Rome. They had oversold the tourist compart
ment and the three of us had to suffer througl
the ten course dinner and champagne of th
first class section. The seats were much large
and roomier too, but not really comfortabl.
enough to promote much sleep. \ Ve arrived tH,
next morning in Home rather pooped. OK
where do we find the Nairobi plane? TH.
Alitalia people looked nervously at each othei
\Vhere is it? Well, you see, we er ... ah ..
had to cancel that flight. Today is Wednesda.
and we think we will have another Hight OJ

Saturday. Certainly by next Tuesday. In tli
meanwhile you will be the guests of Alitali~

You will stay at a nice hotel with rooms am
meals paid.

How about alternate ways of getting t
~airobi? No, very sorry, but we have checke
that and all flights are fully booked. You'd be'
wait for our Saturday flight. Most of the peopl
caught in this situation just gave up and wen
to the hotel. Not us. Jim grabbed an airlin
manual and started looking up possible way
of getting from Rome to Nairobi ... via any
where. Of the many possibilities the bes
seemed via Tel Aviv or via Athens. We trier
for reservations on these two paths and botJ
came through for us. \ Ve flipped a coin and i
was Athens. That would get us into Nairob
by Friday noon .

(Continued on "age 96
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•Model SBA-50

Drive:

Mi sc:

••••••••••••••••••••••••••••••••••

SPECIFICATIONS:
Mixer-Amplifier 50-54mc
Tubes: 6U8A Oscillator-Mixer

12BY7A Amplifier
6360 Linear power amplif ier
Requ ires 9mc sideband signal
from SBX-9

Output: sse single tone 10 watts
Controls: On-Off Power

PA Grid Tune
PA Plate Tune
PA Load Tune
Metering Switch

Metering: Oscillator
9mc Drive
Buffer Grid
PA Grid
RF Out

Crystals: Three positions, uses 3rd
overtone 41·45mc range .
Crysta l frequ ency = final
frequency -gmc
Accessory socket provided for
connecting keying circu it to
SaX·9. Comes with three crystals.
Specify frequency when ordering.
For operation on 117 vac 60 cycle power.
$145.00

INTERNATIONAL

Model SBX-9

Eilter:

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

12AX7 Audio
7360 Bal Modu lator
6BA6 RF Amplifier
Four crystal half lattice
Carri er Suppression 45db min.
Unwanted S8 Atten.40db min.

Output: Provides voltage drive for
mixer such as SBA-50

Controls: Carrie r Balance
Mi crophone Gain
Test Switch
USB·LSB Swi tc h

Metering: RF outpu t for bala nce
adjust. Two sensit ivi ty
ranges available with
front panel switch.
Relay included for push-to-talk
operation. Crystals for upper
and lower sideband included.
Requires high impedance microphone.
For operation on 117 vac 60 cyc le power.
$1 25.00

Mi sc:

Order direct from
fnternational Crystaf Mfg . Co.

CRYSTAL MFG. CO., INC.
18 NO. LEE • OKLA. CIT Y. OKLA . 73102
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Integrated Circuits
Ilmo rvilltlley affect you?

But the IC's th at are attracting so much
a tt ention IlOW a rc different from earlier ones.
They contain not only resistors and ca pacitors,
but also diodes and transistors. These inte­
grated circuits are of two types: mOllolithic
an d hyhrid , A monolithic IC is formed from
a single chip of silicon. Componen ts and con­
ductors arc etc-lied Oil its surface hy clever
photogra phic ami chem ica l processes. The
chip is mounted on a small termiunl block
with thin wires soldered from the proper
places on the surface of the chip to the ter­
minals. Then the whole assembly is mounted
ill a sealed ease or dipped in plastic for pro­
tection.

A hybrid Integrated circuit is basically a
monolithic IC chip with small components
made from thin films of nichrome or other
materials mounted on its surface. These films
can be used for components that can't be
made from silicon, such as high-value resistors.
Another name for this type of integrated cir­
cuit is thin film .

Most IC's have been made from silicon, but
experimen tal on es have used other semicon­
d nctor materials. The transistors in present
commercia l IC's arc conve ntional hi-polar de­
vices , hut various types of uni-polar transistors
such as field effect transistors h ave been used,
l'C's using PET's probably will become more
popular as thei r prices come down.

It's easy to draw the schematic of an I'C
since it's composed of more-or-less conven­

(COli till lied a ll page 120)

INPUt
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simp le, but typ ica l,
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!-

INPUT

I
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1

Fig , 1. Schematic o f a ve ry
type of integra ted circuit.

Ie's can offer these advantages over con­
ve nt iona l components and construction :

Ve rsat ility
Rel ia b ility
Light weight
Low power require me nts
Low cost per fu nct ion
High inpu t impeda nce
Wide frequency response
Small size
High gain
Low phase sh ift
Simple externa l circuitry
Easy gai n cont rol

Possible disadvantages of IC's compared to
conventional circu itry:

Parasitic capacitances between components
Parasitic tra nsistors a nd diodes
Only sma ll capacitors can be used (unde r

500 pF)
Only sma ll resistors can be used (unde r

100 k)
Inductors can 't be incl uded in Ie' s
IC resistors aren 't p rec ision
IC resistors have high temperature coeff icient
An individual can't de sign h is own Ie's
" IC circuitry is d iffe rent" compla in some

hams

Tiny integrated circuits are making a big
noise in the electronics industry. In the past
year or so. they've just about taken over the
jobs once held by transistors in com puters .
J\10\\' IC's are creeping into consumer products
like TV sets and portable radios; they may
take them over completely in a few years.

So what are integrated circuits? \ Vhat do
they do? How arc they d ifferent from more
fam iliar elect ronic compone nts? How are they
used? And most important , how will they
affect our hobby? I hope this article will give
a short, if illcomplete and oversimple, answer
to these questions.

\Vhat are integrated circuits?

Integrated circuits are e lectronic circuits
made from miniature e lectronic components
mounted on small insul ators. Some lC's have
been around a long time. Remember the Oat
Couplates used in radios and TV sets? These
small ceramic p lat es with resistors and capaci­
tors printed on th em can take the place of
tunn y larger individ ual com ponents. Couplates
are simple in tegrat ed circu its.

• 7) MAGAZINE



OCTOBER 1966



Ed Marriner W6BLZ
528 Colima Street
La Jolla, California

EI Marrinero
A Portable SSB 80 m Transceiver

T his is an 80 meter SSB transceiver for the
n-un who hasn't everything. It has an input
of about 70 watts . and is built out of old
standard radio parts , partially because they
are cheap. Call it a pre-historic monster if you
wish; it works fine. The only argument for
huilding this rig is that it is a complete unit
with the power supply all on one chassis, and
it is a little cheaper than buying a one-band
kit. It might take a little too much experience
for the average amateur, hut the old soldering
iron artists should 1I0t have too m uch trouble
wi th the straightforward circuits.

The original idea for b uild ing this tra ns­
ceiver was to have something around th e
shack tha t could he taken on vaca tion trips
wit ho ut worrying that knocking around wo uld
destroy its resale va lue. The time spent build­
ing the rig, however. left some pensive
though t on the fut ure of amateur radio. Let's
face it, gone are tilt' days of building an os­
cillator-amplifier rig ill one afternoon, it took
several months to turn this one out. You have
to be a real nut to bui ld anything these days.
It should not be too far ill the future when all
you have to do is go to the radio store and

6

buy a transisto r hoard all made up and just
plug in the parts. why not? All of the circuits
are worked out and are standard.

T here are today p lenty of amateurs in all
parts of the world who are not as lucky witf
their dollars as we in the U.S.A. They are
also tied up with import taxes and the hlgf
cost of radio parts. They still are high up on
the list of surplus part users, so this article
will be a big help for them. This rig is small
and came out about the same size as any tran­
sistorized rig using the equivalent power input.
It should do the job for the boys overseas be­
cause it is portable , compact, an d yet cheal.
If th is p roves anything, we mi ght say that the
old parts still have some good q uali ties, and
are still mechanically reliable, even though it
may 110t be progress if that is what we m ust
have ill om rad io magazines.

Theon'
•

T his SSB transceiver tunes from 3.75 to ..1.0
~ I Hz using a \ 'FO made with the variable
capacitor taken out of an ARC-5 transmitter
for vernier tuning. The input to the transmit­
ter portion is about 70 watts PEP, and the rig

13 MAGAZINE
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ig, 1. Block diagram of EI Morrinero, a portable
o meter SSB transceiver built by W6BLZ. The

s all self-contained with the 700 volt power
upply all on one chassis. It uses a Collins 455
Hz mechanical filter which can be obtained
'y sending $26.50 to Mr. Don lacoboni, Col­
ins Radio, 19700 San Joaquin Road, Newport
leach, California. Ask for the amateur type
ilter, F -455-FB-2.1 with a 2.1 kHz band­
vidlh. This unit is cheaper than the other
ilters used in commercial equipment.

IIere is how the rig works: The block dia­
tram is Fig. 1, the schematic Fig. 2. In the
eceiving section a 80 meter signal from the
th tenna passes through a TR switch composed
If a 6 watt 120 volts lamp and two diodes,
md is fed into the antenna coil. The tuned
:ignal is then applied to the grid of a 7360
nixer tube di rectly without any rf stage. Here
he signal is mixed with the VFO and comes
JUt at 455 kHz and fed into the mechanical
Ilter by two relay contacts. The input and
rutput of the filter is tuned to 455 kHz by a
Ixed 130 pF capacitor across its input and
JUtput. Mter passing through the filter the
,ignal is amplilied by two stages of 6BA6 if
lmplifkation, detected in a product detector
mel then audio amplified. Ave is obtained by
~ectifying voltage from the first audio tube
Ind applying it to the 7360 and the two if
'ubes. It is simple ami effective.

In the transmit position the low frequency
crystal oscillator (456.360 kHz) is applied to
a diode ring modulator and combined with
the audio speech . The ou tput of this modu­
lator is sent through the filte r by relay con­
tacts, and amplilied by one stage of 6BA6 if

)CTOB£R 1966

circuit is quite simple for a sideba nd transceiver.
Optional VOX is shown in Fig . 6.

amplilication. The plate voltage is applied to
this tube at all times because it is used in both
transmit and receive position, while the sec­
ond if tube is only used in receive position.
After the signal comes out !rom the Hrst if
amplifier it is mixed with the VFO signal
(3.3-3.555 Mllz) in a 12AT7 mixer and comes
out in the 80 meter phone band . (This include
the Canadian portion) Tbe live volts of rf
produced by this mixer is enough to drive a
6AG7 driver tube that in tum drives a 6146
which has about 600 to 700 volts applied to
its plate, at about 150 rnA. The output signal
is coupled to a coax 52 ohm line by tapping up
from the ground end of the coil. This works
satisfactorily and makes for simple tuning

•

--
Bock view looking toward the front pane l. The ca r­
rier balance pots were lote r moved to the fro nt
ponel for operating convenience.
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Bottom view. The bose of the 6AG7 driver is
shown in its shielded comportment.

compared to a pi network. A small antenna
tuner can he made with broadcast type receiv­
ing capacitors, or fed d irectly into a d i-pole or
mobil e whip type of antenna.

It sho uld be po inted out here this rig can
only be used on 80 meters because it is single
conversion . T he VFO being only 455 KHz
away from the output signal wo uld prohibit a
tuned circuit from tuning it out on 7 ~IHz. It
could he done with more tuned circuits . More
tuned circuits are necessary as you increase
in frequency to accomplish the same rejection.

Construction
This transceiver is built in a Californ ia

Chass is cab inet LTC # 470 which has included
a chassis 5% x I I=¥to x 8% inches. Lavout is
shown in Fig. 3. Since th is rig was a'bread.
board there might be a better arrangement,
and a ll experienced constructor might find it
desirab le to re-a rrange some of the parts. If
parts are placed in other positions be sure and
keep the 7360 as far away as possible from
any choke or power transformer field to pre­
vent its being modulated. It is a good idea to
keep the and io section sh ielded off from the
d iode rectifiers, and fi lter chokes. Diode recti­
fiers often develop large transient signals
which can be picked up in a high gain audio
amplifier if it is too close. Th is receiver is
absolutely clean from hum and diod e switch­
ing noise in the parts placement shown.

The constructor might have thoughts of us­
ing a variable capacitor to gang tune the slug
coils for the mixer-driver-ampl ifier. If th is is
done good shielding will have to be used to
prevent picking up rf causing oscillations.

8

Keep even the slug coils small. Using fixe
250 pF mica capacitors ac ross the coils
tuning range across the 80 meter phone ban
is satisfactory without too much falling off (
drive without re-adjustment of the slugs.

One of the main feature of this transcelve
is tha t the power supply is mounted on th
chassis. More space could be saved if a traru
former could have been obtained with a bi~

winding, but this transformer only cost S2.9 t

and it has a filament 6.3 volts at 9A, and th
secondary handles 210 rnA.

Co nstruction was started by mounting th
power supply in one corner of the chassis an
wiring it so that the available voltage caul
be used to check out the ci rcuits as they wer
completed.

Next in line was building the VFO am) the:
finishing the receiver portion. Nothing wn
finished until the receiver was operating, an
then const ruction was cont inued on the trans
mitter sect ion.

Low frequency crystal oscillator
Since most amateur operation on 80 meter

SSB is on the lower sideband, and becaus
crystals are expensive, only the 456.360 kH
crystal was used. T his crystal can be ob taine.
by writing to ~I r. P. ~l. Freeland, Inte rne
ttonal Crystal Co., 18 North Lee street Okla
homa City, Okla. and asking for the specie
amateur crystal for this freq uency in a F -60
holder. It will cost about $8.00. If this is to,
much the other solution is to b uy a 50 cell
surplus crystal marked Channel 46 and edg
sand it down to the proper frequency. Some
times by buying a number of these surplu
crystals, one will he Fo und that is good
enough, or far enough down on the slope a
the filter that it will sound okay. The crystal
are spot welded to the crystal with smal
wires, but if a holder is made with a clothes
pin and held carefully the edge can be snndrf
on sandpaper enough to increase the fre
quency. These crystals are more sluggish tl
make oscillate and a 60 mIl ric may have t.
be used in the grid of the 6B I-I6 oscillate
rather than the 2.5 ml l shown. It is a gocx
idea to lise the 6BI16 as some tubes just dor •
work. Many oscillator circuits were tried aut
this particular circuit gave the most output
At first the 30 p'F capacitor was not used fron
the grid to ground but the oscillator d id no
come on every t ime. Various val ues were trlet
and the 30 pF seemed to be the best eompro
mise. The crystal oscillator puts out 15 volt
of rf and it was found that 6-9 volts wen
necessary for the prod uct de tector. If les
voltage is applied to the detector loud signal
do not mix. T he ca thode follower was ncedec

73 MAGAZINI



•
ever lea

•
I

es. ,

O T H E R H Y -GAIN
V E R T IC ALS ...

i':\., ·r . ••

INCOMPARABLE HY·TOWER" .
for SO thru 10 meters. Rugged
self- support ing all- band trap-
less vertical bui lt to' delive r a . •
lifetime of optimum perform- :." ','... ,
ance. Model ISHT. .. $ 149.50 ~;" ·~U

Net ¥i~'

FABULOUS MOOEL 1BAVQ
for SO thru 10 meters. The
world 's f irst low-cost all-band
t rap vertical. Four individually
tuned Hy-Q traps. Entire an­
tenna at DC ground. Model
18AVQ... $49.95 Net

FAMOUS MOOEL 12 AVQ
tor 10, 15 & 20 Meters. Com­
pan ion to Model 14AVQ. Same
outs tanding performance char­
acteristics for 10, 15 and 20
meters. Model 12AVQ...$24.50
Net

VERSATILE MOOEL 1BV
for 80 thru 10 meters. Highly
effic ient, budget priced verti ­
ca l with simple feedpoint ad­
justment to any band. M
l SV...$16.95 Net
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it makes-Hy-Gain Model 14AVQ... $3 2.50 Net
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structions for installing. Model 14RMQ .. .. $14.95 Net
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Fig . 2 . (Opposite page). Schematic of EI Marr inera .
" .0 hlF capaci tor between the 200Q ca rrier bal.
mce pot and the ca thode fo llowe r.

because both signals could not be taken from
the same point because of the by-passing ef­
fect of the .01 I.lF in the ring modulator. It
just shunted the signal on the detector to too
weak an outp ut. The solution of taking the
produc t detector from the oscilla to r plat e and
\"arying the co upling capacitor (.~O pI") va lue
a the prod uct detector, a 0-9 volt rf signal

could he set. The 100 kG res isto r 011 the grid
of the cathode follower does not load the os­
cilla tor down and the siguul for the modulator
can IIOW be taken off from the 3.3 kG cathode
resistor which is IIOW a low impedance point.
This better matches the diode modulator and
we have 5 volts here to app ly to the ann of
the balance potentiomete r.

\Vhile we are talking about the rin g modu­
lator it could be mentioned some of the early
photographs of the rig showed the balance
pot above the chassis 011 a b racket. It was
lat er moved to a panel control, which in con­
junctio n with a pF trimmer capac itor nulls
out the carrier. T he pF balances out the fixed
30 pF added Oil the other side of the modu­
lator to obta in a greater null . This is necessa ry
because the pot has a metal cover and being
bolted to the chassis has unbalanced cnpac i­
ranee. It was found un-uecessnrv to lise the
extra capacitors if the pot was Insulated from
the chassis.

n hc vfo
Because of the high valuc of shunt ing ca­

pacita nce across a small ind uctance th is osci l­
lator is mechanicall y and frequency stable. T o
me it is amazin g having built man y type of
osc illa tors that seemed to drift forever. Theon'
is pruhnhl y un-necessary since the 180 pI'
-ariab le capacitor from the ARC-5 transmitter

padded with a 50 pF APC type capacitor, and
12 turns of # 20 en . wi re wound on a ~ inch
ceramic form just tunes the 3.75 to 4 .0 "1 Hz
amate ur phone band. The oscillator itself of
course is tuning 3345 to 3555 kH z.

A cathode follower was used after the VFO
to prevent any pulling effect on the oscillator
which might or might not occur. If the VFO
was just used in a receiver the follower would
not be needed. It might seem strange that a
9002 tube was used for the oscilla tor in place
of the 6C4. Either one will work, but the 9000

is smaller and could be fi tted between the box
and transformer with no room to spare.

1'0 measurements have been made on the
oscillator stability, but from a cold start it does
not drift off from a SSE signal. I t has been
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VFO box. Note the coi l wound on the ceramic form .

used in several receivers with excellent results
without any temperature compensa ting.

Receiver
Pages have been writen in QST on the

merits of using the 7360 tubes as a front end
and mixer because of its low Inter-modulation.
\Ve used it to do away with an rf stage. It was
found the grid coil should be an air wound
large coil if possibl e for the best selectivity.
The 4.5 .MHz sound if cans were tried and
found too broad. Because of room restrictions a
comp romise was used by winding 28 turns of
# 28 wi re on a XR-50 coil form with ten turns
on the bottom for the antenna. It works half
way between the two other coils and is sa tis­
factory. During the experiments with this tube
severa l rules must be followed, the supp ly must
be set a t 200 volts by adjusting the 10 kO 2
watt value of resistor. Otherwise the 1200 oh m
cathode resistor value might have to be
changed . In some instances the p late load
resistors have to be lowered to 27 kQ and the
cathode resistor varied for best outp ut mixed
signal if a Jot of outp ut is desired. The cathode
value can go as low as 600 oh ms. \Vhen build­
ing this mixer observe that the accellera tor
has 175 volt s on it, the tvvo plat es 150 volts
and 2 to 4 volts of rf from the VFO to swing
the beam. If these tolerances a re held there
should be no prob lem. Ave can be put on the
tube after the receiver is finished and for pre­
liminary adj ustment the Ave bus can be taken
off and the 100 pI' coup ling capacitor left out
if desired. There seems to be some advantage
in using Ave on this tube where strong local
signals are heard.

The signal from the 7360 mixer is fed into
the mechanical fil ter which is tun ed by a 130
pF capacitor. Whether this value applies to all

11



Fig. 3 . La yout of EI Mar­
rinero a s bui lt by Ed
Marr iner W6BLZ .
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Collins filters is unknown but should be very
dose to a practical value. T h is one was found
b y p utt ing a variable capacitor across the fil ter
and tuning it for resonance and measu ring the
va lue.

from the top of the coil to lower the grid
impedance. You will notice that the coupling
to the second if is taken off from the primary
of the fi rst if transformer b y a .005 IIF capaci­
tor. Smile if yOll will, b ut it serves two pur­
poses, it allows the mixer grid to return to
ground and it gives more gain plus it stops
osci llations. This coil incidentally wa s modified
hy squeezing the coil s to within one-half inch
of each other. This can be tricky but by
scraping the glue from the rod and inserting a
spacer one-half inch thick the coil can he
pushed up against it by taking a piece of wood
and drill a half inch hole in it and slipping it
over the rod. If this is not done the pi will push
out or the coils will two-block and won't come
apart. (voice of experience!) Jt is necessary to
push the coils together to obta in enough cou­
pling to the 12AT7 mixer grid. The coupling
fro m the primary to the second if does not
effect the selectivity because we arc using a
mechanical filter.

Since the placement of the coils in this trans­
ceiver layout were six inches apart a piece of
HG-17-4 was used to hring the signal from the
.00,:; to the grid of the second if tube. This
extra capacitance was too much for the 100
p I' tuning the firs t if can and 80 pI' had to be
put inside the can in place of the 100 pF.
TIle second if can tuned without modificat ion .

Product detector
This product detector IS becoming very

•I '"'" ••

If stages 455 kHz
\Vhen the signal comes out of the fi lter it

goes in to a 6BA6 if stage. Here is where most
constructo rs run into trouble trying to prevent
the stage from oscillating. In anticipation the
cathode resistor was increased from its normal
value of 68 ohms to 120 or 220 ohms and it
is suggested that the new J. \V. Mille r 9 13-C.T.
transformers be used. The grid ta p on these
has bceu placed one-third of the way down

12 73 MAGAZINE
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I5 IIE IS8-34 ... advanced space
::::::-':: age ci rc ui ts. Small si ze
solves space prob lems at home or
mobi le ... only U,S I12V DC & 117V
AC built-in power supply). wnte l or
complete brochure.

teAYTH EO~
213 E. Gr~nd AVI .

SO. San Fr..ncisco, C~hf . 94080
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+ 22 "DC

Fig. 5 . 1200- Hz tone oscilla tor for inserting 0 sig­
nal in to the microphone jack to produce a signa l
for tuning. Cons t ruct ion isn 't critical.

Fig . 4 . RF probe for tu ning up EI Marrinero.

popular as it saves a tube. Just don't use silicon
diodes or it won't work, there has to be in­
ternal leakage. The original circuit used IN67's
but IN29S's and I N38's have been used. The
HFC keeps the rf from getting into the audio
whi ch might cause hissing. A 47 kO resistor
works just about as well as the HFC.

This completes the receiver. To align it it
would be nice to have a signal genera tor or a
455 kH z crys ta l, however, if you don't just
tune in an 80 meter signal and peak the if cans
for maximum output. Remember to ground the
AVC bus before tuning .

The rectified audio used for the AVC will
go up to 15 volts on loud signals. The length
of tim e it holds up can he varied by changing
the value of the 2.2 ~10 resistor and the 0.6
pI" Mylar or low loss ca pacitor. The hold-up
time can be watched on a VTV~I voltmeter.

\Vith an rf probe make sure that at the
junction of the two diodes of the product de­
tector ha ve 6 to 9 volts . "if there is not eno ugh
volta ge such as 2 volts, the signals wiII sound
distorted or not mixing . This can he very
apparent if you just pull the crys tal out if
you care to see what it sounds like with no
injection .

It might be mentioned that the screen of the
6CX8 must be by-passed with a heavy capaci­
tor such as the 4 pI" to obtain increased gain .
\Vith this by pass no capacitor is necessary on
the cathode. The screen voltage is held con­
stant by the 33 kQ resisto r voltage divider,
making this tube different from using a 6AQ5
where it is not necessary.

2 N414

I! .OO41"F

" 2 N414.::rr"F I I .oo;n" F I I

.ob~ 7 I \ .06~ 7

'" '" -' '" "'" ''" •-,
620~

,
,

Confiden tially this is a pretty good receiver,
simple and easy to build except for taming
oscillations in the if's.

Test equipment
There is no limit on the amount of test

equipment that could be used when building
SSB equipment. Many look with awe or
askance when I say this rig was built with
just a grid-dip meter, Heathkit VTVM and
an rf probe and a borrowed RCA signal gen­
erator which had a variable output so that
initial voltage injections could be found. A
similar rig was built witho ut the generator and
only a 200·500 kHz receiver used to listen
to the signal at 455 kHz before it was mixed.
Most of the SSB trouble come from mixing
or oscillations in the 3.8 to 4.0 MHz region
of the driver or final amplifier tubes. A re­
ceiver in the 3-40 Mllz frequency range would
naturally be helpful listening to the VFO and
the fin al signal but you could get by with
just a CDO. Once the 80 meter signals are
picked lip you can use them to test and align
the rig. The test gear ranges then from nothing
to as much as you can lay your hands on. The
more you fuss with building the gear, the less
test eq uipment you need and more ways can
he found to improvise . for any particular ad ­
justment. I find a calibrated capacitor handy
when trying to find out what value of fixed
capacito r to put across a coil. A C DO is handy
for finding a coil's resonance. A field strength
meter is handy to balance out the carr ier, or
when tuning up into a dummy load. The old
"Q" fiver tuning 200 to 500 kHz is nice to
listen for the first squeek of life out of the
6BA6 if amplifier. At least yon know you are
SSB on 455 kHz. An rf probe is a necessity ;
see Fig. 4.

Transmitter portion
Here we are at the transmitter portion.

\Vhen we are through with this article you
have had a course in SSB transciever con­
struc tion.

Murry circuits were tried before ending up
with this present configura tion. E ach time the
rig was fini shed someth ing new appeared to
cause circuit changes. Origin ally a 7360 was
used for the balanced modulator. It seemed to
work fine most of the time, however, every
once in a while carrier would appear. The
trouble was traced to changing accelera tor
voltage, which caused upbalancing of the car­
rier. The tube being in the field of the choke
also caused carrier unbalance as the field
around the tube changed . The circuit was
changed to the more stable diode rin g mod u­
lator.

l.02 oF 0

OU TPUT

1.o2"F 0

TO DC INPUT ON
HEATHKIT "T"~

'"
410 ~

THIS CAN BE BUILT INTO A ~ETAL TUBE SHIELD.
USING A 9-PIN SOCKET

RF f'R08E ~N

-'0'- /I
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New 36" and 48" Stainless Steel
laydown Extension used in con­
junction with miniaturized coils,
capable of handling 500 Watts
AM. Adjustable one-piece whip

and coil moves in and out of resonant
frequency. Coils are 2%" in dia .• lengths
range from 2" to 7" depending on de­
sired band operation. Antenna coils de
signed specifically to handle high power
mobile opera tion while utilizing the
small streamlined antenna design nor­
mally desi red for low powered mobiles.
Extension lays over at IS" . Extension,
coil and whip maximum height S2".
Constructed of stainless steel with brass
fittings, corrosion resistant. weather­
proof. Sli m locking sleeve holds a rigid
vertical posit ion, extremely convenient
in clearing garage doors, car ports
and low overhangs. Extension terminates
in a %"·24 stud at both ends for
additional uses.

7"S':= = =
10 - 15 - 20 - 40- 80

METERS

,

i?'
EXT.

AM-29

BANDWIDTH RESONANT FREQUENCY
10 Meters - Appro, . 100 to 120 KC
15 Meters - Appro, . 100 to 120 KC
20 Meters - Appro, . SO to 100 KC
40 Meters - Appro, . 40 to 50 KC
75 Meters - Appro, . 25 to 30 KC

POWER RATING: AM·de input, 250 Wi tts · SSB·dc input 500 Watu

AM·29 36" Stain. Steel Laydown Ext
Breaks at IS" (Fender or Deck Mt) ......$11.95

AM·35 4S" Stain. Steel Laydown Ext
Break at 36" (For Bumper Mt) 14.25

AM-30 SO Meter Coil & Whip 9.95
AM·31 40 Meter Coil & Whip S.95
AM-32 20 Meter Coil & Whip 7.95
AM·33 IS Meter Coil & Whip 6.95
AM-34 10 Meter Coil & Whip 5.95

DEPT. 73 AREA CODE 213, 731-2551

COil AND
WHIP

MASTER MOBILE'S NEW

IIARr~L'If'
SLEEK & SLIM

FOLD-OVER ANTENNA &COILS

... W6BLZ

o.

I/Z IZAUT

TOP-KU llIOOES ( INZ-484. INS38.ETCJ

112 t21UT

''0

-0 PLATE OF

~ """

:J..'1.-A;
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Fig. 6. Optional VOX circuit for El Morrinero.

The circuit has been described up to
he 12AT7 mixer where we squished the if
oil together to drive the grid of the mixer.
' he VFO signal was picked up by a field
trength meter in the mixer output coil. The
mall capacitor between its plates was varied
mtil the signal from the VFO was reduced
nd the coil tuned up by feeding a tone into
he audio input of the transmitter. The output
,f the mixer should be about 5 volts of rf
o drive the 6AG7 which builds the signal up
o 30 volts of rf sufficient to drive the 6 146 in
\8-1. A shield box was put around the 6AG7
ocket and a shield across between the grid
.nd plate pins to prevent oscillation . The sig­
ral was carried to the 6AG7 grid by RG-174
oax. The output signal to the 6146 grid comes
hrough the box by a feed-through insulator.
Jsing this shielding technique the 6146 did
rot need neutralizing. Since the grid circuit of
he 6146 is tuned and coupled to the tank coil
,f the 6AG7 inductively to prevent VFO feed­
hrough, it is prone to self-oscillation unless
extreme shielding is used. If tuning capacitors
md large coils are used they should be put
n a box. For AB- l operation the 6146 needs
.bout 50 volts of bias. The 6AG7 bias is ad­
usted for -10.5 volts so that the cathode can
>c grounded. This tends to make a more stable
lriver tube arrangement.

Tuning of the transmitter can be accom­
rlished by inserting an aud io tone into the
nicrophone input (See Fig. 5 for a generator)
)f by unbalancing the carrier control knob
:lightly.

If you'd like to include VOX, the circuit
'or it is shown in Fig. 6.

Well, thats it, I'm proud of my little rig that
goes with me on vacation trips. Despite the
struggle gelling all of the bugs out of it I had
.un finding out for myself how the various
;;SB circuits work rather than just reading the
cook. I'm sure there are many improvements
chat could be made but the rig sounds first
class, and that is what counts.
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Bob Hell K9EID
Holiday Inn East
Columbus, Ohio

Two Tubes for Two
Get on two meter sideband with only two tubes
(and a 20'lIIeter SSB transmitter, of course).

\Vith the increase in activity and the tre­
mendous amount of nightly QRM on the lower
frequency bands, we are all forced to move
up in the spectrum in order to enjoy our op­
erations. Until now, most of the transmitting
converters to allow lower frequency 5SB units
be used on VHF have been so complicated,
that the converter costs more than the 8SB
genera tor! Here's a unit that will let any 20
meter SSB transmitter be used on two meters
with a minimum of materials, time, and labor.
The end result is most satisfying and will give
you hours of pleasure without that dam QRM
and lower frequency sq uabble!

The "Two for Two" consists of a simple
6EA8 oscillator generating 43.3,33 MHz in the
triode section and multiplying that up to 130
~IHz which is fed into the cathode of the
6360 mixer. A 14 Mllz signal from the exciter
is fed into the grids of the 6360 with a pre­
wound 20 meter coil. This makes a very easy
coil-winding job to construct the Two for Two.
The coupling link in the coil can be moved to
allow proper coupling for the amount of In­
jection needed to drive the 6360 mixer-final.

The power supply can be built on a sepa­
rate chassis, or on the back of the converter
chassis, depending on the method and space
of using the Two for Two. The reason for this
is that you just may have room in your existing
lower frequency transmitter to allow the
mounting of the Two for Two on the back
panel or on a lip inside the top cover. The
power supply would then be remote. In any
event the power supply is very simple. I used
an old discarded television transformer and de­
signed the supply to give me all of the voltages
needed, including that always troublesome bias
voltage. So many of the bins voltages in equip­
ment built today have the battery supplies that
always cause trouble with dead batteries and
consequent loss of tubes. This one is a very
simple, but yet tremendously effective supply

16

that allows complete cut-off of the final during
the receive periods via S1.

Construction of the unit is very simple and
straightforward. The only item to watch dur­
ing construction and layout is that you mount
the 20 meter B & W input coil, L3 on top
of the chassis and the fin al amplifier coil, L4
underneath in order to allow complete shield­
ing between the input and output sections.
This also allows for the output meter to be
mounted on the front lip of the chassis along
with the plate and load controls nf the final.
The grid capacitor, C l is mounted on the back
portion of the chassis with the shaft extending
through th e bottom of the chassis. This con­
trol need only be set once and forgotten , as
any peaking of this section can be done with
the exciter. If you desire to mount the con­
verter in your present transmitter, merely build
the rf section. This will make a small strip of
chassis to mount inside the cabinet. The power
supply is built on a separate chassis and re­
moted. 51, the bias control, is most conven­
ient as part of the antenna coaxial relay. This
can be wired to work with your 5SB trans­
mitter therefore making complete control of
the two meter station just as it is on 20 meters,
VOX and alii

The crystal socket can he mounted by sol­
dering the pins of the socket directly to pin
nine of the 6AE8 and a ground lug. Ll is
mounted as close as possible to pin one as L2
is to pin six. This allows for the link from L2
to lay close tn pin two of \'2, 6360. Roth roto
sections of C l are connected directlv to the
coil, L3, all above the chassis. T\~o small
grommets are mounted at each end of L3 in
the top of the chassis and the 10 ohm resistors
are wired from pins one and three lip throngl]
the chassis to L3. The two 470 ohm resistors
are mounted directly on th e coil form, L3, as
the bins center tap is fed th rough another small
grommet to the power supply station. C2 is
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Fig . 1. K9 ElO's Two for Two two meter sideband
mixer. Th is s imple c ircui t converts 20 meter side-

bond energy to 14 4 MHz . It can be used alone for
o few watts of SSB, or with a n amplifier.

mounted on the front panel so that the stator
sections ca n actually slip right into the pins
six and eigh t of the 6360 tube socket. Solder
these connections and then solde r the coil
form , L4 di rectly to the pins six and eight,
a lso. C3 is mounted d irectly to the right of C2.
All of the rf output meter components are
mounted on the front panel. Be certain to ob­
serve the shunted resistor across the rf choke
in the plate lead of the 6360. This is installed
to prevent any self-oscillation of the rf choke
and the final capacito r.

Upon completion of the construction, which
should take only one good evening of your
time, begin tune-up by fi rst measuring the
plate leads with all power off with a VTV~I

to check for any shorts or misconnections.
After this is determined , apply filament volt­
age and wait for warm up. F irst measure the
bias voltage at pin one or three of the 6360.
S1 should be open, or in the receive position.
The voltage here sho uld read around -50
volts. Close 5 1 and while continuing to read
this bias voltage, adjust RI so that the bias
reads about - 22 volts. Now observe the color
of the 6360 plates. They should not he red.
If they are, adjust HI until they show no
trace of color; further checking will likely re­
veal that the plate and screen voltages are too
high as a result of differences in the power
supply components. Adjust the resistan ces so

that the plate of the 6360 reads + 280 to 300
volts and the screen -l- J60 to 180 volts.

At this tim e it will be necessary to begin
checking the oscillator with the grid d ipper
for output. Adjust Ll for maximum 43.333
.\IHz energy. Then adjust L2 for maximum
130 ~IHz energy. While using the dipper, ad­
just L4 and C2 to resonate at 144 ~I Hz. Now
apply 20 meter energy from the exciter and
tune the plate and load control of the exciter.
Adjust Cl for maximum grid drive to the 6360.
The last adjustment will be to adj ust the plate
and load of the 6360 to your antenna system
and set R2, meter shunt for mid scale reading
with fun carrier injected from the exciter.
Don't forget that SI must be in the transmit
position in order to have any energy pass
through the mixer and final of the Two for
Two. T he tube is completely cut off in the re­
ceiver mode.

This should complete your unit. A linear
amplifier can be added for higher power, but
is not needed for most two meter SSB com­
munications. This unit runs a few watts PEP.
With a fairly decent antenna system this signal
can have the effect iveness of much higher
power and will do q uite nicely for those night­
ly contacts without all the muss and fuss,
though you may need an amplifier with more
tuned circuits if you have an y TVI. Have fun!

. . . K9EID/8
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Top view of the 432 MHz
mixer (top) and local in­
jection gene ra tor.

Del Crowell K6RIL
1674 Morgan Street
Mounta in View, Col.
Photos: Ken Hetchler

A Practical 432 MHz
Transmitting Converter

This easy-to-build and not-tao-expensive converter
will put your 10 meter SSB, AM or CW transmitter on 70 em.
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Fig. 1. Schematic of the locoI oscillator a nd multi­
pliers for K6RIL's transmitting converter for 432

,.
MHz. It puts out about 0 ho lf watt on 404 MHz
for locol injection for the mixer.
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TOP VIEW

Local oscillator chain

This oscillator and multiplier chain shown
in F igs. 1 and 2 uses inexpensive tubes. It
starts with one ha lf of a 6J6 as a 50.5 MHz
oscilla tor, It operates at low plate voltage
with an OB2 regulator for frequency stability.
The three frequency doublers are nearly iden-

ENO VIEW

The transmitting converter
The converter is shown in Figs. 3 and 4. The

balanced mixer uses a 6J6 with the 404 MHz

.occl oscillator and multipliers shown in Figs. 1
md 2 . The crystal is at left a nd output is at the
-iqht. Notice that two output links are shown . The

I I ~! I ~l

larger is for the transmitting converter and the
sma ller is for the receiving converter. The chassis
is mode of brass.
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432 M Hz tra nsm itt ing converte r. T he left com­
pa rtment is the input fro m the loca l osc illato r and
the 28 M Hz exci te r. The two cente r compo rtments

ore mixer pla te and d rive r grid a nd driver plate
a nd fi nal g ri d. The ou tp ut connec to r for abou t 5
watts ot 43 2 MHz is at right ,

local oscillator signal injected at the gricls
and up to 1 watt of 28 ~IHz signa l injected
into the cathode.

T he d river stage uses a type S6tj6 tube
operating class A with -3 to -4 volts fixed
bias. This tube has an internal screen bypass
capacitor of 15 pF and doesn't require ex­
ternal bypassin g. T he circuit is push-pull
delivering about 2 watts at 432 Ml-lz. This
tube was built by Raytheon for use as class
A and C amplifie rs in UHF equipment for
mil itary an d commercial aircraft. It is ava il-

able th rough ~1ARS or surp lus outlets. Speci ­
fications can be found in ARRL H andbooks
prior to 1955. The circuit could he rewired
for a 6939 driver with good results.

A 6939 in th e output stage does a fine job
as a linear amplifie r operating class AB2 with
fixed bias of -6 to -8 volts. Plate current varies
from 35 mA with no signal to 90 rnA with
full drive . It will deliver up to 5 watts output.
All stages in the transmitting converter are
operated as push-pull circuits. The tank coils
a re b alanced quarter waves with the ex-

." "" seas
MIXER ()I'lIVER 'M'

, •'0.
404 MHz 404 _ . , 432 IolHz , "·OW s

~
"" " "i.a • e

"
s ,

a e a

<>01lf+--+----+-----4~--+---~

+150 + 200
TO 200V TO asov
(60mA (I00mA

'-4AXI MAX )

~TOBV
BIAS

• •
'00 '" '"1 '". ro",

,hPF
) (~P; (":,,r. ~"')

4.n
(~P;

••••,.
'0' '" '"'" '"

,.

-3 TO 4 1,'
BIAS

'"rw

6.3V ,5W PEAK
2B '-4HI

SSB,A'-4,CW

•
no so '" '0',.

::h coces ~Pf) (~~cs<>0,'

NOTES
* 8IJTTERFLY
• .I.,H OR !I TLtlNS '10.26 ENAIIl,I/B"I.D.

'0'

Fig. 3. Schematic of themlxer a nd linea r amp li ­
fiers for K6R IL's t ra nsm it t ing converte r. L6 shou ld

be ebown as se ries-tune d half-wave Ji nes with C6 at
the end. See the photograph a t the top of the pa ge .
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Fig. 5 . Pad for reducing the power from a 28 MHz
transmitter to about 1 w.
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Fig . 4 . Layout, construct ion and coil data for the transmitting mixer shown in Fig . 3 .

cep tion of the 6939 grid which uses half for peak output at 432 Ml lz. Coupling is
wave lines because of the high input capaci- adjusted by bendin g the lines for maximum
tance. A quarter wave circuit would be too output and a t the same tim e decrea sing the 28
short to allow proper coupling. All lines are Ml lz level. After the circuits a re all peaked,
bent into a hair-pin shape. Most a re bent at the output power should he grea ter than 4
an angle as shown to conserve space and wat ts with full 28 ~IHz d rive. Both the 56,56
allow coupling between stages. and 6939 should indicate grid current. W ith

The butterfly ca pacitors used are Johnson the output connected to an an tenna through
] 60·]04 (9~1l 1 ) and the tank is soldered a relay, and a receiving converter on , a small
along each side. amount of noise will be noticed from the

tubes which can be elimina ted by switch ing
the bias voltage to -22 volts for standby as
shown in circuit diagram . This changes the
bias voltage to cut both tubes off during
sta ndby and ca n be done by a pair of con­
tacts on the antenna relay.

The exciter output power must be reduced
to approximately .5 to I watt for driving the
mixer input. T here are many ways to ac­
complish this . Fig. 5 shows the most com­
mon method.

T his converte r was constructed to allow
mounting which wiII have provision for tuning
from a front panel. I notice much of the
eq uipment in ma gazines is without front panel
cont rols. I prefer controls Oil all the equipment
used at this station, as this makes for more
flexible operation and everyth ing ca n be
located in racks.

Cood luck. Sec vou on 432 side band .
. . . K6RIL

Construction

Shields are used across tube sockets for
isolation and stab ility. The chass is parts were
made from .035 inch brass, bent to fonn the
shape required. Other shapes and styles may
be used but the constructor must keep in
mind that shielding and short lengths are
necessary for good perfo rmance. All voltages
are applied to tubes by feed-through capa­
citors and the de ci rcuitry is outside the
chassis. Grounded tube pins are soldered di­
rectly to the chass is and sh ields are also
oldered across the sockets. Brass gives the

builder an opportunity to solder parts directly
to the chassis as well as to cond uct heat from
tubes.

After construction is completed, check for
errors (wiring and assembly). A grid d ip meter
should be used to adjust the tuned ci rcuits
to frequency.

Next the de voltages and local oscilla tor
injection can be applied. Don't forget the
bias for the tubes first. The transmitting eon­
vertcr curren t drain should be under 70 mA
total with no 28 XIHz drive. F eed in 28
~IHz energy and adjust aU the tank circuits

Adjustment and operation
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Robe rt Friess K6HMO
2 434 Rock Stree t # 10
Mountain View, Ca liforn ia

A Low-Cost FET

Two Meter Converter
This converter uses inexpensive field effect tran­
sistors as mixer rf amplifiers. It has a noise figure
of less than 2.5 dB and very low cross modulation.

In the last year or two several bipola r tran­
sistors (conventional junction transistors) have
been introduced which provide excellent VHF
characteristics. A low noise VHF converte r us­
ing these devices will be lower in cost, pro­
vide be tter performance, and use simpler cir­
cuits than a vacuum tube converter. Bipola r
transistors costing only a dollar or two wil l
produce noise figures as low as dB at 144
~IHz. These d evices share one serious short­
coming, however. They arc very susceptib le to
cross modulation.

Cross modulation
One feature that a ll bipolar transistors and

diodes have in common is a transfer fun ction
in which the current flow ill a forward biased
pn junction, e.g. the base-em itter junction of
a transistor, is proportional to e'l'"/kt, where q
is the charge on an electron, k is Boltzmann's
constant, v the applied voltage, and t the
Absolute temperature. e ,p'/l; t can be expanded
into a series as

e'V/" = 1 + qv/ kt + (q v/ kt)' + (qv/kt)3 + . ..
2! 3!

The even order terms produce harmonies,
even order combination frequencies, and de
terms. These products are usually not trouble­
some. It is the odd ord er terms which cause
cross modulation.

22

At room temperature, 290 0 A, kt/q is equal
to 26 millivolts. For voltages v greater than
26 mv the exponent qv/kt has a value great er
than unity, it can be seen that the third order
term increases rapidly when qv/kt is grea ter
than unity. If v is composed of two voltages
EasimJ)t + E!JSin:Ll2t a litt le algebra will show
that there will be a component at WI with nm­
p htudo proportional to Eb and a component
at W2 with amplitude proportional to En- This
causes cross modulation.

The action of the fifth and higher order odd
terms is similar to that of the third order term .

Therefore, we can conclude that with b i­
polar semiconductors applied vol tages around
26 m'V. will result in serious cross modulation.
It is important to note cross modulation can
occur Hot only in the fi rst stage of a receiver,
but in any stage where two or more large am­
plitude signals are present .

The designer of a receiver front end is Faced
with a serious problem. A highl y selective
filter wh ich would p revent a ll hut one signal
from reaching a transistor or diode will bc a
lossy device. In order to have a noise figure as
low as possible it is desirable to preced e this
fi lter with enough gain to make its effect nn
noise fi gure uegltgiblc. However, this gain may
result ill the whole 2 meter band being um­
plified at once by 30 dB or more, and large
voltages may easily result when strong signals
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Fig. 1. Schematic of K6HMO's low-noise, low-cross
modulation two meter converter using inexpensive
field effec t transistors {FET's>. This converte r con

give a noise figure of under 2 .5 dB, gain of 27 dB
and very good rejection of cross modulation prod­
ucts.

are present. Some readers may have had
trouble with F~I and TV stations showing up
in their transistor converters or receivers. It is
usually insufficient front end selectivity and
resultant cross modulation which are respon­
sible.

The FET at VHF
The field effect transistor has an almost

perfect square-Jaw transfer function, i.e. odd
order terms are almost nonexistent. The result
is great ly improved cross modulation perform ­
ance. In addition, recently introduced FETs
are capable of very low noise performance in
the VH F and UHF range. Noise figures as
good as any vacuum tube or bipolar transistor
are readily obtainable.

The device selected for this converter, the
TIS34, is made by Texas Instruments and is
encased in an economy plastic package. The
price is $2.80. The TIS34 is very similar to
the 2N3823- it appears to be the same chip­
w'iich has been available for some time for
ahout $12. The data sheet for the 2N3823 is
much more complete than the one for the
TIS34 and it was used in the design of this
converter.

Construction
The FET converte r shown in Fig. 1 was con­

structed on a piece of printed circuit material
cut 4x6 inches. The completed converter was
mounted in an upside down 4x6xl~ inch
aluminum.

The circu itry is very conventional and
makes use of single-tuned transformers for
impedance matching and to provide the re­
quired selectivity.

The noise figure test for the TIS34 specifies
a source impedance of 1000 ohms. This is ob­
tained with the tapped input inductor. The
drain load impedance is simply the parallel
combination of the real part of the FET input
impedance aud Rl. The imaginary part of the
input impedance is tuned out with L4 and C2.
L2 is a standard rf choke used for neutraliza­
tion by resonating with the drain-gate capaci­
tance at 144 MH z. The second stage is essen­
tially identical to the fi rst. The rf amplifiers
are simple. stable. and use very few compo­
nents.

The design of the mixer was ahnost en­
tirely empirical because of the lack of large
signal data. The best compromise between
noise figure and gain resulted when the FET
was biased to a few hundred microamperes
with the source resistor. (remember cathode
b ias) and then driven on with the local oscil­
lator power. Better performance was obtained
with the available local oscillator power when
the local oscillator was introduced at the gate
rather than at the source. The mixer output
circuit is resonant at 28 Mf lz. The 51·ohm
resistor terminates the receiver used with the
converter and with L6. C6, and C7 determines
the drain load impedance of Q3.

The local oscillator circuit is the same as the
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Top view of the FET two meter converter.

one used by Frank Jones, \V6AJF, in his con­
verters shown in the June issue of 73. Briefly,
L8 and C5 are resonan t between the funda­
mental and the third overtone frequency. In
this case L7 and C4 resonate at twice the third
overtone frequency at 117 ~IHz. This results
ill all if frequency of 27 to 3 1 MHz. Other if
frequencies could be used merely by selecting
another crystal frequency and scaling the
mixer output circuit to the desired frequency.
For example, for 14 to 18 ~IHz use a 65 MHz
crvstal and double L6, C6, and C7.

.The switch at the if output is used to switch

GEN. "10. I
1-4!> Mit>

"" "'"

'" cosv,
VARIABLE OflAKE 2 B

IlING UNO£Il TTENJATOfl IlECE IVEIl
!'lYBIl IO TEST

GEN. NO.2
1-4' Mit> VTV M

"" eoec "" <000

Fig . 2. Test setup used for cross modulation meas­
urements.
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Bottom view of the FET two meter COnverter.

the communications receiver between the con­
verter and a low frequency antenna.

Performance
The completed converter has a norse figure

of just under 2.5 dB measured on a Hewlett
Packard Noise Figure Meter. The gain from
144 to 28 ~IHz was measured and found to
he 27 dB. Cross modulation measurements
were made in order to compare performance
with a conventional bipolar t ransistor COIl­

verter. The setup shown in Fig. 2 was used
for these measurements. The attenuator was
included in order to assure that cross modula­
tion observed was not produced in the com­
munications receiver.

The converter-receiver combination was
tuned to generator # 1 at 145 MHz. Generator
# 1 was modulated 30% with a 1000-lIz tone,
and the output level to the converter was 5
microvolts. The modulation on generator # 1
was then turned ofT. Generator #2 was tuned
to 146 Ml lz and modulated 30%with a 1000­
Hz tone. The output level of generator #2 was
then increased until the signal from generator
# 1 appeared to be modulated 1% (30 dll <low II

on the VTV~I). In ord inary use 1$ represents
a just detectable case of cross modulation .

This test was performed on hath the con-
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CAVEAT
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73 Magazine, Peterborough, N.H. 03458

EMPTOR?

Send money and ad to:

Please type your ad on a large, plain piece

of paper•

A few hints for your ads. Type your copy.

Don't abbreviate since you pay for words, not
space. Include your full name and address as
well as your call; not all hams have a Call­

book, though they certainly should. We put

the first few words in bold face capitals, so
make them attract attention. Don't put "For

Sale" in the ad; everyone knows that's what
the ad is for unless you say otherwise.

Caveat Emptor?

We don't encourage businesses to advertise
in Caveat Emptor? since 73's regular space

rates are so low as little as $18 for a 1/16th

page display ad. But if you insist, the charge

is $5 for 25 words, or $50 in advance for 25

words per month for a year.

No say the buyers of 73's fast growing
want ad section. Caveat Emptor? CE's low

price of $2 for 25 words (ncn-cornmerclal

ads) brings excellent results. You know why.
73 is read by the active, money-spending

hams. Our want ads are the cheapest, and

they're also set in clear, easy-to-read type
with lots of space between them. And we're

not nasty about the length, either: round the
price off to the nearest dollar ($1 minimum)

if you have more or fewer than 25 words.

FET
2.4 dB

27 dB

~_~__-< TO (DIN...

verter described here and another us ing bipolar
transistors. The results are shown below along
with other comparative measurements :

Bipolar
3.1 dB

24 dB
Noise Figure
Gain
IIf input fnr
1% cross mod. 0 .5 mV 27 mV

As can be seen the FET lives up to the
claims made for it. 27 IIIV at the in put means
about 1 volt at the gate of the mixer where the
cross modulation shou ld be occurring. T his im­
proved performance means that fellow down
the street would have to increase his power
2916 times in order to p roduce the same
amount of interference.

On the air tests at the author's shack have
confi rmed the improvement in cross modula­
tion resistance. \Vith the bipolar converter,
the modulation of a local repeater could be
heard all every other signal on the band. W ith
the FET converter, no detectable cross mod­
ulation has been observed from the repeater
or any other local sta tion in severa l months of
operation.

Fig. 3 . Power supply suitable for use with the FET
conve rter.

uv
FIL .
XFMR.L _

Miscellaneous
Power for the converter here is supplied by

a transistor transmitter used with it. There is
plenty of room, however, to build a power
supp ly into the converter. A su itab le power
supply is shown in Fig. 3.

The trimmer capacitors used here are quite
expensive. They sell for more than the F ETs.
Almost any other good quality type would be
a suitable subs titute. Small ceramic trimmers
could be used a t a considerab le saving.

For those who have an especi ally acute
cross modulation problem. and who are willing
to experiment, even better cross modulation
performance than that ob tained with this con­
vert er could be ob tained with the common
gate confi gura tion. The common gate config­
uration is similar to grounded grid in a vac­
uum tube. The noise figure will be about 0 .5
dB higher and the gain a little lower, but be­
cause of the lower impedance levels the volt­
ages will be lower and remember it is the
voltage that leads to cross mod ulation.

. . . K6H~IO
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Wade Willi ams KSILG
2327 Wheeling Avenue
EI Paso, Texa s

Electronic Thermometer

Fig. 1. B~jdge type e lectronic thermometer. T is a
GE thermistor as discussed in the text.

Although this instrument is not exactly in
the category of ham radio equipment, it is of
an electronic design and an excellent project
for the gadget builder. It's an electronic ther­
mometer that may be used for a remote tem­
perature reading with a scale from -50 de­
grees C to 250 degrees C. You can also cali­
brate it in Fahrenheit degrees.

Thermistors are thermally sensitive resistors
~vhose p~imary .function !s to show a change
III electncal resistance with a change in tem­
perature. They are extremely sensitive to
minute changes in temperature. A characteris­
t~c of therm.i~tors is their wide range of nega­
tive or positive temperature coefficients. Be­
cause the resistance of a thermistor is a func­
tion of ambient temperature, thermistors can
be effectively used in devices to measure or
control temperature. The high resistance of a
thermistor as compared to the resistance of
long leads makes possible accurate tempera­
ture measurements from remote locations ...
such as your operating desk.

The bridge circuit shown in Fig. 1 may be
used as a deflection device where the output
can be calibrated directly in temperature. An
0-1 rnA meter is used as the indicator. It is a
CE Type 0.0.91, Catalog No. 512x22. The
thermistor is G.E. 30 -054- lOOn plus or minus
1% at 25 degrees C. For calibration of the
bridge circuit close the Null Switch (Rl) and
adjust the potentiometer for minimum read-

. . . K51LG

".TEST !Nt
~. .;''' if'

" c;
5"*-1 (P.8.)

~35V --- '"Q.OSE • AD.AJST
FOI'l F1..U. SCALE

•
0-1 """

Fig. 2. ~hmete~ type e lectronic thermometer. T is
a thermistor. It s discussed in the text.

ing: Open the Null Switch and adjust R2
( I"On pot) for calibration. Switch can be
miniature (or standard) push button type for
temperature readings. This bridge circuit can
also be used as a null type of bridge where
th~ variable resistance is adjusted to null the
bridge output and calibrated in terms of tem­
perature. The five resistors in this circuit must
be of the precision type for accuracy.

The ohmmeter type circuit as shown in Fig.
2 employs the GE Thermistor No. 20-1119,
2.32 kn, plus or minus 1% at 25 degrees C.
An 0-1 rnA meter is used as the indicator. It
is G.E. Type 0.0. 91, Catalog No. 512x22.
The 3360 resistor must be one of precision
~ype. For accuracy, components of best qual­
tty are recommended. The switch is a minia­
ture or standard pushbutton type for tem­
perature readings. If your dealer cannot supply
you with the thermistor contact the General
Electric Company, Magnetic Materials Sec­
tion, P. O. Box 72, Edmore, Michigan. The
price is $5.1 0 each.

Calibration of the meter is not difficult al­
though it takes a little time to calibrate ' the
entire scale for normal use such as from - 32
to 120 degrees F. A comparison thermometer
of good quality is recommended.

It might be possible to use the thermistors
which are incorporated in radiosondes and
available at some surplus outlet. Inasmuch as
these circuits are critical, considerable experi­
mentation may be necessary to develop an
accurate thermometer.

""0
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Mode l SHM.
single hole de luxe
mobil e mount.

Band-spanner

I

Want a f u l ly streamlined car an­
tenna that will handle SOOW p.e.p.?
Bu y Band-spanner as t hou sands
have over t he past sixteen years.
One clean-cut antenna-nowhere

over lYe" in diameter -that de li vers big sky power
on 80-40-20-15-10 meters plus MARS. Band-change
in seconds too just by raising or lowering the top
whip (which contacts a section of any of t he inter­
nally exposed inductor t urns) and exact resonance
on any in-band frequency. Band-spanner _ tru ly
streamlined -cde-emchastzes the appearance of a
fair size antenna on a new car. It has a two-tone
f iberglass colu mn and an attrac t ive. epoxy-sealed
loading section t hat blends both with car and
surround ings. Two co lumn lengt hs: Model ABB,
n r overall extended, 63~ telescoped and Mode l
ABO. 9r overall extended. and 60'" t e lescoped .

Model BCM,

bumper chain mount.
(sp ring not suppli ed)

,
~. i I

Model THMO,
de luxe 3- ho le
mobile mount.

1000 watt (p.e.p.) mobile antenna
at a m ini-power price! Quick-con­
nect high power inductors for 160...•
80-40-20-15-10 meters have excep-
t ional f igure of merit - "Q"- that
measures approx imate ly 230 on 80, rises to 350
on 15 meters. Webster invite s comparison of this
sky power antenna particularly its high eff iciency
space-wound coils, suspended- not molded- in­
side a protective all-white teni te housing. Com­
pare also t he precision machined hinged column
assembly that releases coil / whip for r ight-angle
laydown-forward or to the rear. l ockup into
operat ing posit ion is equall y fast. Install BIG·K­
give your mobile signal a real sendot t. Two co lumn
sizes for bumper and deck moun t ing with overal l
lengt hs, respect ively. of 9r and Jr. And use the
money you save to buy a fi ne Webster mount.

-tso-meter coil 300W p.e.p.

Write today for free BIG-K and Band-spanner brochures

213 East Grand Ave.. South San Francisco, Calif. 94080

RA YTHEON CO M P A N Y
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Herbert Brie r W9EGQ
385 J ohnson Street
Gary, Ind iana 46 40 2

Controlled Avalanche
Silicon Rectifiers

Another improvement in solid-stale electronics

To explain what Controlled Avalanche Sili­
con Rectifiers a re and why they are better
than conventional silicon rectifiers, we must
first review a few rectifier fact s.

Over the past severa l years, silicon rectifiers
have been gradually replacing vacuum-tube
rectifi ers in the power supplies for electronic
eq uip ment, because of their high efficiency,
compactness, and convenience. However, as
a lmos t everyone who has used them has dis­
covered, silicon rectifiers are not foolproof,
primarily because of their severe vol tage limi­
tations.

Under controlled cond itions, silicon rectifiers
with voltage ratings well above 1000 volts
call be made, but 400 to 600 volt units are
much easier and less-expensive to make.

\Vhen a recti fier is forwa rd biased- anode
positive wi th respect to its cathode-it will
pass its rated current with a very small voltage
drop across it. But when the rectifier is reverse
biased (booked tip backwards, as it were },
little cur rent wiII How through it in the re­
verse direction until the voltage reaches a
critical value. Above this critical peak inverse
voltage (piv) or peak reverse voltage point,
the reverse current increases very rapidly.
"Avalanches," as the solid-sta te engineers say.
The combina tion of high voltage and high
cu rrent can destroy a recti fier in microseconds.

Actual ly, the normal voltages present in
solid-s ta te rectifier systems are only a minor
problem, because they are easy to determine.
The big trouble is with voltage transients in­
side or outside the power supply. For example,
lightning strikes have p roduced instantaneous
voltage peaks up to 5600 volts on regu lar 120
volt power lines. In addition, an arcing swi tch,
a chattering relay, a blown fuse, a momentary
power interruption, or the opening or closing a
switch at a crucial point of the AC cycle can

all generate transient voltage sp ikes ten times
as great as the normal peak inverse voltages
across the rectifiers and blow them instantly.

Surge arrestors connected to various parts
of the power supply circuit can cut transient
voltage spikes down to size . But the rub is
that they may cost far more than the rectifiers
they are supposed to protect. Furthermore,
the only way to determine the proper values
for many protective devices is to measure the
transient voltages on a fast writing oscilloscope
or a peak-reading voltmeter and experimen­
tally adjust values to reduce the transients to
the lowest practical value.

Unfortunatel y, tra nsients have a nasty habit
of appearing to be cured and then popping up
worse than ever when least expected . As a
result, several rectifiers may be destroyed be­
fore the transients are suppressed .

Xow. at long last , we come to the Con­
trolled-Avalanche Silicon Rectifier. Remember
that the reverse current through a conventional
silicon rectifier "avalanches" or increases very
rapid ly when the peak inverse voltage across
the rectifier exceeds a critical breakover value
and destroys the rectifier. Taking a critical
look a t the well-known fact that , while tran­
sient volt ages in rectifier circuits frequently
reach very high peak values, they are normally
of very short duration and contain little
energy, the rectifier engineers reasoned : if see
can cause the rectifier's back re,~1.~1ance to de­
crease even more rapidly tlum in a concen­
tional silicon rectifier at th e brcakocer point,
the loIC resistance u:ill present (I cirtual short
circuit to the transient lind tdll chop 00 the
voltage spike before it can damage the rec­
tifier.

To achieve their aims, the rectifier engi­
neers carefully refined the silicon from
which the new rect ifiers were to be manu-
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fac tu red so that its resistivity would be uni­
form throughout the entire sla b, instead of
bei ng composed of layers of d ifferent resis­
tivities as in less-carefully p rocessed silicon .
In ad d ition, they doped the silicon very pre ­
cisely while formin g the rectifying junctons to
make their interfaces as smoo th a nd as free
of voids as possible.

In opera tion, the controlled ava lanche rec­
tifier performs exactly as theory p redicted it
would. Under normal cond itions, it performs
just like a conventional silicon rectifier, but
when a transient voltage peak comes along,
the avalanche effect slices off the peak before
it can injure the rectifier.

High Voltage O peration. Controlled Ava­
lanche rectifie rs have another advantage in
hi gh-voltage powe r sup plies. As mentioned
earlie r, silicon and other solid-s ta te rec tifiers
are strictly limited as to the amount of vo ltage
they can withstand. Conseq uently, to rectify
high voltages wit h them, it is necessary to
connect a number of low-voltage units i1; se­
ries. But this p rocedure p roduces complica­
tions wi th ordinary silicon rectifiers .

Conventional rectifiers show considerable
difference between units in their back resist­
ance and in the length of time tha t it takes
them to recove r their b ack resistance when the
app lied AC voltage swings from positive to
negative. For thee reasons, it is usually neces­
sa ry to connect equalizing resistors and capaci­
tors across each rectifier in the string when
conventional silicon recitifiers are connected
in series . 0.02 I-If capacitors a nd 1000 ohms per
volt of rectifier p iv are typical values.

But the controlled characteristics of con-

trolled avalanche rectifiers usually eliminates
the need for equalizing resistors and capacitors
in series circuits.

Selecting Controlled Avalanche Rect ifie rs.
Several of the well-known rect ifier manufac­
tu rers, such as GE, RCA, and Sarkes Turzian,
are manufacturing cont rolled avalanche recti­
fiers. Sarkes Tnrzian, ill fact , is now furni sh ­
ing the con tro lled avalanche type of rectifiers
unde r the same type numbe rs a nd prices as
of their older rectifiers which did not have
this feature . Some other manufacturers make
both controlled avalanche and conventional
silicon rectifiers, and still others make only the
conventional type. You. therefore. must exer­
cise a little care in your selection if you want
the new controlled avala nche type.

One way to identify controlled avalanche
rectifiers is to check piv's ill your electronics
parts ca talogue. T wo of them a re listed for
the controlled avalanche rectifiers. Use the
lower figure for designing the p ower supply.
The higher "non-repetitious" or transient piv
is the point at which transient voltage spikes
will be chopped off.

lncidentallv. when conventional silicon rec­
tifiers are replaced with controlled avalanche
recti fiers, it is not necessary to remove any
p rotective d evices a lready installed in the
power supply. Leave them in for an extra
safe ty factor, because controlled avalanche
rectifiers are not cure-ails for all rectifier ills.
Extra-energy transients can still d amage a
controlled avalanche recti fier, if the rectifie r
is not conserva tively chosen. But the impor­
tant fac t is that the odds go up in your favor
when you use them. . . . \ V9E GQ

Fig . 2. The touch grid
can be mode f rom etched
ci rcui t boord like th is, or
con s imply be two wires.

The Touch Keyer
This simple circuit a llows key-type opera­

tion without a key. The operator just touches
the grid and taps out the C\ V with his finger.
W hen you touch the sensor plate. a sm all cur-

IWll'tf )

{WIRE )

L
__J+ :~TOUCH GRID

(SEE TElCTl ~

Fig. 1. Here 's the ldecl substi tu te for a key:
Touching the touch plate with your finger tu rns
on the sil icon cont rolled rect ifie r (SCR), which
throws the relay to key your tra nsm itter.

OCTOBER 1'J66

ren t is a pp lied to the gate of the SCR from
the battery B1. T his turns on the SCR. which
supplies half-wave power to relay RYI to en­
ergize the relay. Diode C R I provides a return
path for the re lay-induced vol tage and is nec­
essary to prevent 60 cycle relay chatter. The
SCR triggers when a low level positive current
is ap plied to the gate of the SCR a nd turns
oil' as soon as the current is removed. The
low b attery vo ltage along with the use of an
isolation transformer provides no hazard to the
operator. . .. David Metzger K8GVK
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Jack Althouse WA6CEZ
Rt 3 Box 744. B.2
Escondido, Cal if. 92025

The straight key is the basic CW instrument. This
is E. F. Johnson's model 114-310.

Look What's Happened to
the Telegraph Key!

C\V is not yet dead. As a matter of fact, if
the current offerings of the telegraph key
manufacturers are any indication, it may be­
come as popular as single-sideband.

The traditional mechanical keys are sti ll
around and in a variety never availab le before.
But the big new sound on the C\V bands
comes from the keyers-e-electron ic devices
using space-age circuits to make sending easy
and more precise.

The electronic keyers require SPDT key
action. So, for the first time in many years, the
"Sldeswiper" key is in the spotlight.

And there are keyers with features that re­
sult, strangely enough, from the popularity of
voice-only SSB transceivers.

The new look in C\V has b rought forth a
bewildering array of keys and keyers to suit
the purposes of any C\V operator. In th is arti­
cle we will describe the re lative merits of the

A semi-automatic key by E. F. Johnson. Model
114-520.
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different keying methods and list the features
of commercial keys and keyers.

Straight keys
T he time-honored straight key is umver­

sally p resent in ham shacks and commercia l
rad io rooms. \ Vith its round black knob it
hasn't changed much since before rad io was
born. Unless the FCC changes its mind about
code exams it's likely to be around for a long
time to come.

It's the only key recommended to the be­
ginner for code practice and for operating on
the novice bands. The amateur whose primary
interest is in phone operation may never want
anything more elaborate.

T he E. F. Johnson Co. makes a complete
line of straight keys ranging in price from
$2.40 to $7.95. The lower priced keys are de­
signed primarily for code practice. T hey have
phenolic bases than call be cracked if screwed
too tight ly to the operating table. The more
expensive models feature metal bases, smoother
bearings and more precise adjustments. Keys
are available with shorting switches (a feature
important in wire telegraphy but not usually
needed by the amateur radio operator) and in
different decorative finishes.

The Brown Bros. model ST has a heavy
sq uare base that will not tilt under normal key­
ing p ressure. It is useful on a glass-topped
desk where it would be d ifficult to screw down
a conventional key.
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need a complete sldeswiper, the UTL con be pur­
chased mounted on a square bose.

31

Press to the left and it makes a string of dots·
press to the right and it makes a string o£
dashes. But that's not all. Just as a doughnut
is not complete without a hole in the center
~lor~e code is not complete without prope;
spacing between the dots and dashes. Elec­
tronic keyers form the spaces with their "self­
completing" action.

Here's how it works: Press the key to make
a dash. Once the key has been lightly tapped
the events to follow are temporarily out of the
operator's control. The keyer will make a dash
and then it will make a space. Mter the dash
and the space are over the operator regains
cont;ol and can call for the next dot or dash.

It s because of this "self-completing" feature
that the first try at operating an electronic
keyer can be a frightening experience. If the
key is not pressed at the proper times the
?utput is gibberish. But, once the technique
15 mastered, code spouts out of an electronic
keyer with a machine-like precision that is
pleasing to the ear. Dots, dashes and spaces are
perfectly "weighted," that is, dots and spaces
are exactly * as long as dashes.

Hallicrafters' model HA-l at $79.95 is a
typical keyer. It will operate at speeds from
10 to 65 wpm, has the self-completing feature

'--~~-----'-_=-_ -.l

The Vibroplex "Blue Racer" is typical of the semi­
automatic keys. The wedge, in foreground, con­
nects to the station's straight key.

'"
!

Semi-automatic keys
It's entirely possible to send CW at 30 wpm

and above with a straight key. But it is diffl­
cult and soon becomes tiresome. Thus, for
many years, operators have favored the 'Dug"
or semi-automatic key. It makes a string of
dots when the lever is pressed to the left.
Dashes are made manually by moving the
lever to the right. It is a vast improvement
over the straight key for sending speeds above
15 wpm.

Although the semi-automatic key is sub­
stantially more expensive than the straight
key, it stands out as a star performer in the
fight against inflation. In 1925 the Vibroplex
Co. advertised their "Bug" at $17. Forty years
later their "Champion" model sells at $17.95.
Other models with jeweled bearings) attractive
finishes, and complete with cord and wedge
range up to $33.95.

The wedge slips under the circuit closing
switch of a straight key (if it has one) so that
the semi-automatic key can be attached to the
transmitter keying circuit without permanent
wiring. It's useful to the commercial operator
who takes his own key to work with him but
is not generally used by amateurs.

The standard semi-automatic key is for
right-handed operators but left-handed models
are available.

Electronic keyers
The electronic keyer is the device that sits

in the spotlight today. It's truly a product of
the age of electronics.

The multivibrators, gates, binary counters
and other circuits that came into widespread
use with the advent of Radar led to experi­
ments with electronic keyers more than twenty
years ago. In the past few years several com­
mercial designs have appeared.

The electronic keyer uses a two-way lever.

Left. Brown Bros. mode l UTL sideswiper ha s tap­
ped holes on front and bottom for mounting in
custom e lectronic keyers. Right . For those who
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T he "Autronic" key by Electrcphvs tcs Corp. Only
2" high it can be placed on end to save desk
space. In it s semi-a utoma t ic mode dashes are
made manually. This mode is used " key dawn"
for transmitter tuning .

space on th e opera ting table than either a
straight or semi-automatic key.

Brown Bros. model UT L, $ 10.95. is a key
mechanism without a base for mounting on a
home-brew kever. Their interest ing: model
CTL, $18.95, il<lS a straight key and a side­
swiper on a single base.

Both Vibroplex and Productive Tool make
kevs for electronic kevers that are sim ilar in

• •
appearance and construction to semi-automatic
keys.

SSB keyers
T he keys and keyerx described above arc

designed to key the transmitter carrier.
But what about the transmitters that don 't

have a carrier to key-SSB suppressed carrier
transmitters? A few of the popular transceivers
have provision for carrier injection so that they
can be used for C\V. Many do 1I0t.

Sideband Enginee rs has the answer to C\ V
for the SSB operator in their "Codaptor." It
works this wav : Connect an audio osci llator to
the microphone jack of a SSB transmitter and
out comes a C\ V signal. Its frequency is above
(USB) or below ( LSB) the suppressed carrier

-

Elect rophvsi cs Corporation 's " Autronic" key typi­
fies the new ge ne ra tion of stdeswt pe rs.

and includes an audio oscillator to monitor
sending through headphones or on its self­
con tained speaker.

Electrophysics Corp. markets a transis­
torized keyer at $79.50 with similar specifica­
tions. The panel lettering has been rotated
45° so it is readable with the keyer horizontal
or set on end.

Sideswipers
The keyers described above require a sepa­

rate key for their operation. It must have a
SPDT action , OIlC contact for dots, another for
dashes. Pioneer b uilders of electronic keys had
to make their own. One method was to adjust
a semi-automatic key to have continuous clos­
ure on the dot side. Another was to place two
straight keys back-to-beck.

Today. keys designed especially for elec­
t ronic keyers arc available. Electrophyslcs Cor­
poration's "Aut ronic" key, $19.95, takes less

--'~~ - •

Left. The squa re base and rubber feet o f this
Brown Bros. key let it sit on the de sk without
sc rews. The double la yer knob is known as the

"Navy knob." Right. An unusua l key by Brown
Bros. On one base is a key for an electronic keye r
and a standard straight key.
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THE CAveD

DR-3D
FEATURES :

• Complete hem-band covirage 80·10 meters
. nd portion of 6 meters' Standard .equipment
9.5-10 .5 Me bend provides WWV lod 31 met. ,
SWl bind. Thr.. posi tion .,Ieclivitr tor opt imum
fidel ity Ind ORM rejection' Crysll l-controllld
BFO; Slp.rltl AM ud Product dettctor. ; AF
I nd RF gai n cont rols ' Full AGe wi t h selectable
decay time; S·Met.r; iIluminl u d dia l • Fly­
wheel tuning drive with high-ratio . pHI ge.ts;
direct ealibruion on 'II bands· Tunable reilc­
tion . notch lil1,r; IItre"'ll, elfeetive noise
limiter • Transmitter type VfD; trystal ton­
t rolled first oscilla tor; built in crystal ca libu lor
• Low pow" consumption. p.rmitt ing nv
battery op.r.tion wh.n desired; AC supply
IVlilab l• • Fu ll Irlnsistorization, dlod. setee­
tivity swit ching, plug-in module construction,
highest quality cO,mponents • Rugged, stable
extruded a luminum chassi s . for IIltteme sta­
bility; textured gr.y '!l.tal . cabinlt ; FUllY
GUARANTEED.

COMMUNICATIONS RECEIVER
---

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

FIELD-EFFECT TRANSISTORS
Developed especially for the soph ist icated amateur who knows enough 10
dema nd the finest. The DAVeD DR·3D is amateur-desiqned and professional ly
eng ineered to provide exceptienal performance under extreme environ­
me ntal conditions and comb ines advanced design with simplicity 01 opera­
ticn. lt provides all the latest state-ct-the-art tecbniques in an ultra -compact
unit (just 4" h I J·I/S"w I 6"d). Every DAVeD OR ·3D is band-crafted.
inspected on the line during production no less than 60 times and pu t
through rigorous final testing before seria l number and warranty are
awarded . The DR·3D utilizes Field-Htect Transistors in RFstages 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.
Todays crowded bands demand DAVeo OR·3D performance. Ask the ham
who is using one now, che ck the many plus features included at no extra
cost and you'll discover why Davco is the leader in providing amateurs with
the most advanc ed in sefid -state electronics.

DAVCD DR-3D RECEIVER s38950

For further information and illustrated brochure, write:

DAVCO ELECTRONICS, Inc. P.O. Box 2677. 2024 S. Monroe St.• Tallahassee. Fla. 32304
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the sta tion receiver output with the sldetone
oscillator, and its own battery supply. This.
at present , seems to be the Cad illac of keyers.

For the do-it-yourself constructor there is
the Heath model HD-IO. The kit , at $39.95.
has an integral key and operates from 115 V
nc. It will also run on an external 4.S: volt
battery.

Most stra igh t or semi-automatic keys will
switch a good d eal of power. Elect ronic keyers
have specified maximum voltages, currents.
and power that they will switch. They should
always be operated within the manufacturer's
ratings.

The switching ratings and other data on
representative keys and keyers are included in
the following table. Any of the manufacturer:'>
listed will be happy to p rovide fu rther infor­
mation.

l

The built-in key of the Woters keyer requires only
20 g ra ms pressure for ope ra tion. This keyer will
ope ra te for more than 400 hou rs on its se lf-co n­
tained ba tteries.

I

,

F

.'
~ . ~~ .

• •......_<I.'

\..

frequency by the a udio oscillator frequency.
Key the audio oscillator and, presto, you're
on C \V.

The "Codaptur'' also conta ins delay circuits
that close the T-R relay of a transceiver before
the keyed tone reaches the transmitter and
keeps the relay closed, VOX fashion) for a
time delay ad justab le by a front panel control.

Integral electronic keyers
Two recently introduced keyers come with

a built-in key mechanism. 'Vaters Mfg. Co.
offers a fully equipped package at $92.50. In
one box it has a transistorized electronic keyer,
a key, a tone oscillator for keying SSE trans­
mitters and for monitoring, a mixer to combine

The Heathkit HD- l 0 ha s a paddle simila r to those
of seml-cutcmctic keys . The " ho ld" position of
the on-off switc h is for transmitter tune-up.

•

Hclllcrcfters model HA-l kever is based on a de­
sign by W9TO. The fu nctian switc h prov ides two
speed ranges and a " ho ld" posi t ion that keeps the
transmitter on for tuning.

SBE's "Codaptor" allows an SSB transceiver to be
keyed with a straight or semi-automatic key. After
t he key is opened, t he transceiver T-R re la y reo
ma ins closed for a t ime se lected by the fron t-panel
"Delay" contro l.
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Manufacturer

Ameco Eq uipment Corp.
178 Herricks Rd.
M ineo la , L.I., N.Y.

Brown Bros. Mach. Co.
5370 Southwest Ave.
St. Lou is 39, Mo.

Elect rcphvsjcs Corp.
898 West 18th St.
Costa Meso , Calif.
92627
" Autronic"

Ha llicrofters
Fifth & Kastne r Avenues
Chicago 24, III.

Heath Company
Benton Harbo r, Mich.
49023
" Hea thki t"

E. F. J ohnson Co.
Waseca, M inn.

Produc tive Tool & Mfg.
Co.. Inc.
9 Market Street
Sta mford, Conn .

Sideba nd Engineers
31 7 Roebling Road
South Son Frcnclscc ,
Ca lif.

Waters Mfg . Inc.
Wayland, Ma ss.
" Cada x"

The Vib rap lex Cc ., Inc.
833 Broadway
New York 3 , N.Y.

Made l

K- l
K-2
K-3
K-4

ST

UTL

8TL
CTL

HA- I

HD- IO

114-300
114-30 1

114-3 10
11 4-3 10-2
114-311
114-311 -3

114-1 00
114- 100-3
114-520
114-500
11 5-501

" Nikey"

" Coda ptor"

36 1

V ibro- Kever
Champion
Blue Racer

Presentation

Price

$ 1.00
$ 1.45
$ 2.35
$ 3.00

$ 6.95

$10.95

$ 14.95
$ 18.95

$19 .95

$79 .50

$79 .95

$3 9.95

$ 2.40
$ 2.50

$ 3.50
$ 4 .25
$ 5.50
$ 6.50

$ 6.95
$ 7.75
$1 7.75
$20.30
$25 .50

$1 7.95

$39.95

$92.50

$17.95
$17.95
$22.45'

$33.95

Type

St raigh t Key
St raig ht Key
Straight Key
Straight Key

Stra ight Key

Sideswiper

Sideswiper
Sideswipe r
St ra igh t Key

Sideswipe r

Electron ic
Kever

Electron ic
Kever

Electron ic
Keve r Kit

Straight Key
St raig ht Key

St ra ight Key
Straight Key
St ra ight Key
St ra ight Key

St ra ight Key
Straig ht Key
Sem i-automa t ic
Sem i-au toma t ic
Sem i-a u toma t ic

Sideswiper

SSB Kever

Electronic
Keyer

Sldeswipe r
Semi-automatic
Seml-cutcrnctic

Se mi-a utomatic

Features

Phenolic bose.
Ad justab le bearings.
Meta l bose.
Bra ss bose . Shorting switch.

Heavy base . For g la ss- top
desks.
Key only. For home-brew
keve rs.
Sa me a s UTL with hea vy bo se .
Two keys on one bo se.

Compa ct. Use on g lass-top
desks.
Tra ns istorized, compac t, for
g rid -b lock key ing, switches
105 V @ 80 mA. High power
switch ing tra nsistors a va il ­
able.

Mercu ry-wette d relay switches
5-amp 2 50 V 250-wa tts ma x.

Transistorized, integra l key,
for g rid block keying , swi tches
nega tive 105 V @ 3 5 mA.

Phenolic bo se .
Phenolic bose . Adjusta ble
bearings .
Meta l bose. Ta kes wedge.
Shorting switch .
11 4-3 10 bu t ch rome pla ted.
114-3 10-3 but ch rome
ploted.
Bross bose. Fully adjustab le .
114-1 0 0 with sho rting switc h .
Circui t d osing switch.
Fully adjusta ble . Ya '" contac ts.
Fully adjustable . !4 " conta cts.

Dua l lever, hea vy bose.

T-R relay cont rol, a d justa b le
VOX delay.

Transistorized. Integral key.
Switches 250 V de, I-cmp,
I S-wa tts max. Reed relay
swi tch . Batte ry opera ted (bat­
t eries not supplied),

Heavy bo se. Fully adjustab le.
Heavy bose.
Compact size . Jewelled
movement.
Gold p la ted. Fu lly adjustable .

I-Cord and wedge ot extra cost .

"The Bug" a nd " Vibroplex" a re tra de marks of the ' Coda x" is a t rade ma rk of t he Waters Mfg. Co.
....ib rop le x Co . "He a t h kit" is a t rademark of the Heot h Co .
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MARK I LINEAR AMPLIFIER
Five band. 2000 walts PEP input.
Uses two Eimac 3·400Z or two
Amperex 8163 triodes. Has built-in
power supply.

PRICE $475
TUBES $68

MATCHING AC SUPPLY
With speaker, phone jack.
MODEL 117·XC . . .• . ... . $95
MODEL 230·XC
for 230 volts $105
DC MODULE Converts AC supply
to 12 volts DC for portable or
emergency operation.
MODEL 14X ... . . $6

PLUG-IN
VOX UNIT

for either
transceiver

MODEl VX-l $35

SWANTENNA
5 BAND
MOBILE

ANTENNA
500 walt power rat­
ing. 10·15·20-40·75
meters.

MANUAL SWITCHING
MODEL 45 . . $65

REMOTE CONTROL
MODEl 55 .. $95

CRYSTAL
CALIBRATOR

KIT . . ... $19.50

SIDEBAND
SELECTOR

KIT $18
Kits for Model 350
only. Model 400 in ­
eludes these features.



MARS OSCILLATOR
Five crystal controlled channels with vernier
frequency control. May be used di rectly with
Model 400 Tran sceiver or with Model 350
and Model 22 adaptor.
MODEL 405X, less crystals $45 MOBILE VFO

Miniature size . Covers phone
bands. Makes it possible to trunk
mount the transceiver.
MODEL 406B $75

REMOTE CONTROL KIT
For trunk mounting of transceiver.

MODEL RC2 $25

MODEL 250 6 METER SSB TRANSCEIVEI
240 watts PEP. $325

DUAL VFO
ADAPTOR
Provides for the addi­
t ion of second VFO for
sepa rate control of
transmit and receive
frequencies. May be
plugged into either 350
or 400 transceiver.

MODEL 22 .... $25
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Don Nel son WB2EGZ
9 Green Ridge Rood
Ashland, N.J . 08003
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A Poor Man's 220 MHz Receiver

Simplicity wins again with this easy-to-build
receiver for local contacts on the 220 MHz band.
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amplifier or it ma y be integ ra ted with the Poor
Man ' s Transmitter in the August 73.

on a crowded band, but crowds are rare on
220. On the east coast, DX'ers congregate
near 220 ~IHz with local club activity at
920.5 .\IHz and 221A .\IH z. This receiver will
eas ily separate the major frequencies. A
grounded grid preamplifier serves to increase
the sensitivity of the receiver, and mini­
mizes detector radiation to the antenna. The
grounded grid configuration has the advantage
of minimizing overload problems if you live
near a high power transmitter (such as TV or

39

receive r was built as a un it, bu t it 's easy to build
the ci rcuit into t he transmitter .
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Fi g. 1. A Poor Man ' s 220 MHz Rece ive r. Thi s re­
ce iver is suitable for use with a ny simple o ud ia

In the August 73, I left the realm of sophis­
tication to describe a simple, low power 290
.\IHz transmitter which has enjoyed a remark­
ab le performance record. Here is the com­
panion receiver-a two tube superregenerative
unit which may be const ructed on the same
chassis as the transmitter. Perhaps you wo uld
prefer to listen to 220 before building a trans­
mitter. In that case, try this inexpensive re­
ceiver with any small audio amplifier.

The "superregen" has a few disad vantages

Underside of the Poor Man 's 220 MHz Receiver.
As you can see, const ruction is very simple . This
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ground at wh ich regeneration is constant is
the most desirable. T his is a critical adjust­

ment which makes the difference between a
winner and "another old dog from a m aga­
zine:' In this receiver it is practical to tap
both L) and L2 at the same approximate
points, b ut small adjustmen ts to perfection
need only be made in the tap of L,2.

You mnv notice that the tuning of L, is
changed by adjustment of C9 because of the
capac itive coupling between tanks. Such cou­
pling in no way degrades the performance of
the recei ver and was found to be the most
stable circuit of severa l circuits wh ich were
tried. Selectivity may be broadened by reduc­
ing the va lue of R:; to I megohm . At the same
time sensitivitv will be increased . Selection of, .
R:,'s value will vary with the amount of activ­
itv in vour area, and to some degree, individ-, .
ual taste.

Happiness is listening to 220. C ene
(\ VB2CVF) breadboarded the receiver and
had it working in one Sunday. With slightly
less talent applied to the second unit , the
autho r's receiver was pe rforming perfectly
afte r three weeks of spare time and a little
help from Gene. Not all was grim, however.
A few bugs in the original design were ex­
terminated in the second un it. Hopefully, you
will find the project to he a pleasant task for
several evenings. \Vith the help of a good an­
tenna, reliable 25 mile reception is no problem .

The author wishes to thank Steve \Vojcik
for the photography.

Fig . 3 . Break -i n sche ma t ic for ope ra ting the re­
ce ive r wit h the Poo r Ma n 's 220 Tra nsmitte r.
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Fig. 2 . Layout of the 220 MHz receiver , V3 size.

another 220 ham station). A Nuvistor tetrode
detector from K6CJN in the June '63, 73 is
still a fine performer at 220. giving very good
selectivitv.

Thin cop per is recommended for chassis
material if it is ava ilable, but this receiver was
breadboarded on aluminum with satisfactory
performance . The regeneration control was
mounted on th e front panel with the tuning
control. On e might prefer a volume control
in front with the regen con trol on th e rear .
This is uot critical so long as the screen b y­
pass capaci tor is located a t the tube. An
adapte r must he made to use a ~'" knob with
the tun ing capaci tor. This is most easily ac­
complished wit h a short piece of '-t'" cop per
tubing. Careful work, short leads and good
solder joints w ill pay dividends-Take your
time!

Wlth th e tube heaters on, adjust Ca to res­
onate L, at 221 ~ I Hz using a grid dip meter.
Next , close tile plates of ell> the tuning capac­
itor, and tune ell) to resonate La at 218 MHz.
Values have been chosen to cover tuning from
218 to 228 ~llI z _ Final adjustments should be
made while receiving a weak signal.

Correct operation of a superregenera tive re­
ceiver is dependent on the coupling of the
tun ing tank (I..:,. Ca) to the preceeding stage.
Superregenerat ion might be ca lled partial os­
cillation-as such it is dependent on a correct
amount of feedback.

The trick to making a useful superregener­
utive receiver is to keep the regeneration C0 1l ­

stant over the entire tuning range. This is
done b y selecting the correct point on the
coil (L2) for the tap. The point farthest from

40
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L. E. BABCOCK & COMPANY
28 Durant Avenue

Maynard, Mass. 01754

. 1
II......!!'
U~

"; ...

One Ot The Computer
Typ e Circuit Boards
Used In The B-IOOOA

B-1000A contains a steep-skirted (2 :1 Shop e Foetor)
adjustable TRANSMISSION BANDWIDTH CON~

TROt to gi ve the sha rpes t sig na l possible !
YOU MAY SELECT ANY DISTINCTIVE TYPE
OF SSB OR AM SPEECH QUALITY YOU
DESIRE!

AUTOMATIC transfer of circuits h om transmitter to
receiver allows you to full y util ize th e merits of this
outstanding communi cations development at all t imes
when you are operating-not just on transmit or re­
ceive-il UT BOTH WAYSI

ATTACHED to your present set with only three s imple
EXTERNAL connections-<lll cables and plugs are
furnish ed with the B-1OO0A!

MAYBE USED optionally as a ba sic SSB generatod
TAPE JACK-permits using any popular tope recorder,

if desired. to simply and directly record both sides
of a 050 or phone patch I

IN CtUDES a self-contained power supply for both
I II v., 60 cycle fixed sta t ion and 12 v, doc mobile
installa tion s!

ALL SOLID STATE circuitry for top reliability!
PRICE

MODEL B-1000A .._. _ $4)5 Complete
T HE PRICE is con siderably less than a linear ampli­

fier-ond look at what th e B·1000A does for your
station performance. If you already use a linear on
your set, and add th e B-IOOOA-WOW! ! !

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

DO YOU WANT more information ? A NEW TECHNI­
CAL DA.TA PACKAGE IS AVAILABLE AT $2.00
A SET. Contains complete B-1000A circuit d iagrams,
a circuit discussion, installation and operation , parts
lists, glossy print photos, etc.

_....iB..ANO F ILTER

Use with your present transceiver or tronsmi"er.receiver combination, SSB and AM, fixed or me­
bile, all makes and models!

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 Panel View
B-100OA

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

average talk-power to your transmitted SSB
signaJ--equally outstanding on AM! Makes a
200 watt signol sound like l -kw! Makes a 2·kw
p.e.p. signol sound like 10-kw!

THOSE ELUSIVE OX STATIONS REALLY
HEAR YOUl

ON RECEIVE - add, l-kc, 2-kc, & 3-kc con­
tinuously adjustable Collins Mechanical Filter
type selectivity (2 :1 Shope Foctor) to your
present fixed selectivity receiver or transceiver!

THOSE ELUSIVE OX STATIONS CAN
REALLY BE HEARDl
WHAT ELSE DOES THE B.l000A DO IN
YOUR STATION?

ATTENUATES or rejects received high -pitched "mon­
key-chatter" or low-pitched " gurg les" and other
spurious signal components hom adjacent chann el
s ta t ions.

SPEECH PENETRAnON CONTROL allows your trans­
mitter to " punch a hole" in the bond so you can
be heard thru the ORM and noise !

CON CENTRATES your transmitter' s talk-power into a
narrower channel t o provide increased spectrum
utilizatio~~ lea ving more spa ce for neighboring sta­
ti ons-...U""IMIZES ORMI

RECOMMENDATION for good ope ra t ing procedure :
Always use minimum bandwidth consistent with good
e ngi nee rinq practice and compatibl e with the mode
of transmission being employed. THEREFORE. the
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Larry Will K3ADS
Overbrook Golf Club
Bryn Mawr, Po.

Amateur Television-
Let's Get Started: Part I

Been thinking of getting on ham TV? This article
explains how with all the information you need.

Many is the amateur who has started in
amateur television only to be frustrated by
poor results. There have been many articles
over the years on individual systems." but little
information available to the amateur on setting
up a complete system and making it work. In
these two articles. the author attempts to re­
late his experiences with the hope of answer­
ing some of the many questions on the adjust­
ment of the TV system.

First. let us review some of the terms used
in television work.

.2

Video: That portion of the television signal
containing the picture information. (Fig. I ).
Synchronization or &yOC: That portion of the
signal containing the timing pulses used to
lock the monitor to the camera.
Blnnking: That portion of the picture used to
determine picture edges.
Set-up: The point of reference black. Setup is
nominally 7.5 per cent of the 100 units alotted
to the picture.
Composite television signal: A TV signal con­
taining all of the above.

7l MAGAZINE



should be set for a width to height ratio of
four to three.
Luminance linearity: The ability to reproduce
all shades of grey from black to white cor­
rectly.
Ringing: An effect on the picture producing
multiple images on either side of the main
object ; caused by overpeaked video amplifiers
in the camera system. This is a high frequency
d istortion in the range above one megahertz.
Ghosting: Similar to ringing, except occurring
only to the right side of the main object, and
caused by improperly terminated coax lines,
either video or rf, or by mult ipath reception
when seen on an off-the-air signal.
Streakin g. An effect producing a smear on the
right side of an object extend ing for consider­
able distance, often to the end of the picture.
A good example is often seen when white
names are flashed on a relatively dark picture
such as during the cred its rolIing by at the
end of a commercial program. Caused by dis­
tortion at frequencies around 15-45 kHz and
difficult to correct.
Smearing: An effect similar to streaking, but
occurring over the whole picture giving the
,vhole picture a muddy look. Also caused by
low frequency distortion usually below 100
kHz. The effects of some of these distortions
will be covered later.

Figs. 2 and 3 show the composite television
signal at the vertical and horizontal rates re­
spectively. Both traces are useful in signal
analysis. The video, sync, set-up, and blanking
are shown. Also note the scale used. This is
the IRE2 standard scale used to measure rel a­
tive amplitudes of portions of the signal. The
com plete wavefonn equals 140 IRE units.
Note that zero reference is at blanking. The
sync occupies 40 units, set-up is 7.5 plus or
minus 2.5 units and the video is nominally
92.5 units of infonnation. The whole 140 units

Fig. 3 . Standard television stano l-horreontot. Scope
sweep 7875 Hz . Horizontal sync and blanki ng ore
clearly evident. Note a lso tha t the b lack parts of
the picture extend dow n to almost plus 7.5 IRE
un its.
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Resolution: The ability to detect detail. H ori­
zonta l resolution is measured by use of vertical
lines and is detennined by the number of
vertical lines that can be seen in three fourths
the picture wid th. Vertical resolution is
measured with horizontal lines and is limited
to a maximum of 525 due to the fact that 525
lines are the number sent by the scanning sys­
tem. If interlace is not used , the resolution is
limited to about 250 lines. This is because
the two fields which are composed of every
other horizontal line are not precisely locked
together. Normally, the amateur does not use
interlace so the amateur signal comes under
the 250 line category.
Band uiid th , T he total spectrum needed to
send a television signal. Bandwidth is related
to horizontal resolution by a factor of 80 Jines
per megahertz. More on this when we discuss
modulators and modulated amplifiers.
Scan linearity: The ability to reproduce all
parts of the picture in correct proportions.
An example of poor vertical linearity is the
stretched heads on a TV receiver caused by
improper adjustment of the vertical linearity
control. 110st amateur cameras have no pro­
visions for adjusting linearity per se, but do
have heigh t and width adjustments. These

-

Fig. 1. Port of the sta nda rd TV signa l. Th is draw.
ing shows a horizontal sync pulse and video a long
wi th the standard IRE reference scale.

Fig . 2 . Sta nda rd TV signa l. Scope sweep 30 Hz
amplitude one volt. T he blank interva l in the cen­
ter is vertical blanking. Ten corresponds to 100
IRE units on the scale.
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Test equipment
In order to make adjustments to the TV

system, some test equipment is a must. \Ve
have already made reference to the scope.
This is the most important item. Most any
scope will do, but the higher priced wide-band
units are best. In addition, acquire a good pic­
ture monitor (TV set) . In order to view the
picture before it goes through the transmitter,
a means of tying the monitor and camera
together must be employed. The biggest prob­
lem is polarity of the video. The standard
method of running video around the shack is
"black negative" as shown on all the scope
waveforms in this article. You should check
your particular camera to see if the output is
black negative and also to see if the output is
low impedance, specifically 75 ohms. If both
of these criteria are met, good. If not, Fig. 5
shows the answer. Both circuits will make the
cam era low impedance, but the cathode fol­
lower should be used if the polarity of your
high Z output camera is correct. If you find
the blacks and sync positive gotng. use the
plate follower circuit. T his will invert the
signal and provide the necessary low imped­
ance output. Both of these circuits will enable
you to use several hundred feet of camera
cable.

Now that the camera has a low impedance
output, additional equipment can be hung on
as in Fig. 6. Note that the cable is terminated
only once in 75 ohms at the end. All equip­
ment including monitors and the modulator
should be <looped through" making one con­
tinuous line. Avoid tee connections. These
will introduce ghosts even with the line
matched . At K3ADS. the modulator has the
75 ohm termination built in so this unit is at
the end of the line.

In order to make this low impedance signal
useful in the TV set, a circuit is needed to
bridge the camera output cable. Fig. 7 shows
a simple video amplifier that can be mounted
in the TV set. Power can come from the set.
Take the output and probe around in the video
amplifiers to find a point where the picture

ence to maintaining th e output at one volt.
Adjust the camera to obtain pictures as close
as possible to Figs. 1, 2, and 3.
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correspond to one volt peak to peak. The
blackest blacks occur at plus 7.5 units while
the whitest whites occur at plus 100 units.
Varying shades of grey occur between these
limits. If a picture has no blacks, the peaks
of the video would not extend down to plus
7.5. Fig. 4 shows a video signal with such a
condition. Here note the 'high set-up". This is
a normal signal if the picture corresponding
to this scope trace had no blacks. If, upon
knowing that the picture contained actual
blacks, th is scope pattern would indicate that
video gain is too low and set-up is too high.
Most amateur cameras have no provision for
adjusting set-up, but do have provisions for
adjusting gain . A camera with too little video
gain will nannally appear like Fig. 4, having
the appearance of too high a set-up. The cam­
era gain should be adjusted, when on a picture
with whites and blacks such that the blackest
blacks extend down to plus 7.5 IRE units.
\Vhile it is desirable to keep the camera out­
put at one volt, what is more important is the
correct sync to video ratio of four to 9.25 as
shown in Figs. 2 and 3. Since most cameras
have no control over sync gain, the nominal
4 to 10 ratio should be maintained in prefer-

Fig. 4 . High Set-up. Note blacks only extend down
to plus 45 IRE units. The Camero video ga in is too
low. This results in a washed out pictu re.

Pl.. AT[ FOlLOWER

Fig. 5 . Camero output stages

CATHODE FOLLOWER

Fig. 6 . 'Looping Thru' method of tying severoI
eqviprnents together on one video line.
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$19'~
except .tOl.X, $22.95 ppd .

ANY CONVERTER
NOW ONLY

SPECIFICATIONS: The Model 401 uses 4 of 'he
very latest type epi taxial planar VHF transistors for
unsurpassed gain and low noise at all frequencies.
It con operate from 6 to 18 volts (positive or nega­
tive ground ) without ony significant change in gain
or frequency. The circuit consists of a tuned R.F.
amplifier, crystal-controlled oscillator, low noise
mix er, and 0 wid e bond I.F. ampl ifier. More thon
35 high quality parts carefully assembled and
tested. Sensitivity is better than 1h. microvolt for a
6DB signal-to-noise lotio even at 160 me. Overall
power gain greater than 3008.

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

• Enclosed in a sturdy 16 gauge, 3Yls" x 2%" x
11,4" aluminum case with mounting ears, trans­
fer switch and two SO-239 (UHF) receptacles.

• 100% made in the U.S.A. 2 year guarantee on
all ports includ ing transistors!

• Free 24 hr. SPECIAL DELIVERY anywh ere in
the U.S .A. jf you send money order or cashien
check (with personal checks allow 2 weeks for
shpiment).

OPTIONAL ACCESSORIES:
9 volt battery eliminator with 110 volt cord.
Only $2.95 ppd.

R.F. coble adapters in 6", 12" or 1S" lengths
with PL-259 plug on one end (mates with con­
verter). Other end your choice of Motorola
male or female, RCA, BNC or PL-2S9. Price
$1.25 each postpaid cable with 2 plugs.

Model Input me Output me

401 -D 144- 148 50-54
40 1-E I 144-145 .6-1. 6
401-E2 145-146 .6-1.6
401-F 144-146 28-30
401-0 144-148 14- 18
401-R 144-148 7-I )
401-5 143.5-148.5 30-35

40 1-BI 50-51 .6- 1.6
40 J-B2 51-52 .6-1.6
401 -CI 50-54 7-I I
401-C2 50-54 14- 18
401-J 50-52 28-30

401-G 13.6-14 .6 .6-1.6

40 I -A I 26 .5-27.5 .6-1.6
401-A2 26 .8-27 .3 3.5-4 .0

401 -K 7-8 .6-1.6

401-L 3.35 1.0
401-H 5.0 1.0

40 I-I 1 9-10 .6- 1.6
40 1-12 15-1 6 .6- 1,6
401 -M 2-3 .6- 1.6

I

I
{Int'l.

Marine

Aircraft

Fire,
Police

etc.

20M

SOLID STATE

FREQUENCY CONVERTERS
WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES

NEW MODEL 401 NOW WITH 4 TRANSISTORS FOR 10 TIMES EXTRA POWER
AvoilablE' in the followinQ frequencies from stock:

40M

CHU
WWV

401-Nl 118-119 .6-1.6
401-N2 119-120 .6- 1.6
401-N3 120-121 ~.... .6-1.6 "
401-N4 121- 122 .6- 1.6
401-N5 122-123 .6- 1.6
401-N6123-124 .6-1.6

401 -Pl 154-155 .6- 1.6
401-P2 155-156 .6- 1.6
401-P3 154-158 7-1 ,
401-P4154-158 104- 108

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

{

40 I-WI 162.55 1.0
Weo'h.. 401-W2 162.55 10.7

401-W3 162.55 107.0

CUSTOM 401-X Your choice of ony one in­
MADE put and output frequency between

.6 and 163 me.

CD

2M

{2 -3 weeks del ivery on custom converters}

6M

For prompt shipment 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 odd 2% sales tax.

VANGUARD LABS
Dept. H
196-23 Jamaica Ave.
Hellia, N.Y. 11423
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Fig. 9. 60 Hz hum scope at 30 Hz sweep. 120 Hz
hum will have twice as many alternations. This
amount is severe. Any hum over 10 IRE units is
objectionable with levels over 40 IRE units de stroy­
ing the picture .

he set correctly by getting up early one mom­
ing and using the test pattern transmitted by
a local commercial station. ]f the monitor can­
not be adjusted for a perfect pattern, remem­
ber the error and adjust the camera for a
pattern similar to that seen from the commer­
cial station. This way, the scanning error often
present in TV sets can be compensated for.

On the test pattern, the horizontal and ver­
tical wedges are calibrated directly in lines or
resolution. It should be possible to obtain a
horizontal resolution of from 200 lines on the
AT] series iconoscopes to 300 to 500 Jines
resolution on Jive vidicon cameras. On vertical
resolution, the patterns will seem to come
alive on the horizontal wedges. This pattern,
called moire is caused by the convergence of
the wedges being nearly parallel to the scan­
ning lines. This is an optical effect and should
be ignored.

Other troubles
Fig. 9 shows the effect of hum. This is best

observed with the scope looking at the verti­
cal infonnation. The ripples appear on the
waveform monitor while horizontal bars ap­
pear on the picture monitor. In severe cases,
the picture will gyrate with the hum. One
black and one white bar indicate 60 Hz hum,

"200.. 1-1
PEAIII'IG COIL

...... ""L_"'"
"'.,,,.

Fig. 7. TV set video preamp. Most TV sets need
additional amplification for satisfactory results
from one volt of video.

comes out in the correct polarity. Most of the
older sets contain two video amplifier stages
so it should be possible to find a point with
sufficient gain to get a contrasty picture of the
correct polarity. If not, use an additional stage
to reverse the polarity. The plate resistors are
of low value to improve frequency response
and consequently, the gain of each stage is
low. Now that the monitor is connected, the
camera performance can be evaluated.

Test patterns and their uses
There are two popular test patterns avail.

able to the amateur. One is the familiar In­
dianhead pattern and the other the ElM
pattern, Fig. 8. The EIA pattern is preferred
since it has ten shades of grey as compared
to five on the Indianhead, but either are satis­
factory. For those using one of the AT] series
cameras with a slide projector, these patterns
are available as slides,"

Set up the camera facing the pattern and
adjust the controls to obtain a picture. Adjust
beam, target, focus, and gain for as good a
picture as possible and then check to see that
the camera 'sees' the complete pattern exactly.
Adjust the camera height and width for the
proper four to three aspect ratio as seen on a
properly adjusted monitor. The monitor can

Fig. 8 . EIA test pattern Fig. 10. Vertical oscillator line lock circuit.

46 73 MAGAZINE



47

K3ADS• • •

care must be taken to insure the rf from yo ur
own transmitter does not burn out the transis­
tors in the converter."

A popular converter for ATV is a modified
Blonder-Tongue llTU-2 series. These use low
noise d iodes and 6EH5 frame grid tubes in if.
A method of conversion suggested by K3KFL
is to solder small two-turn gimmicks across
the oscillat or and prcselector trimmer piston
capacitors. Use number 20 plastic coated
hookup wire for this. On late model Blonder
Tongue units, the trimmer on the oscillator
has been eliminated. In these units, remove
the cover over the 6AF4A tube socket and
solder the gimmick across the one already trn ­
del' the cover. Using a weak UHF·TV station,
UH F signa l generator, or regular 432 Mflz
amateur station, adjust the oscillator to cover
from about 435 ~IHz up and carefully adjust
the preselectors for best signal to noise. In
add ition to the above types of stations, radar­
like signals and two way communications sta­
tions may be heard. If these are steady, they
may be used for alignment. \Vilh care, the
converter will still have high gain and good
tracking up thru channel 50 or 60 and can
still be used for UHF-TV reception.

\Vhen the system is completed and satisfac­
tory pictures are being sent and received, then
it is time to think of a good low-noise and, in
this age, transistorized converter for 440.
However adeq ua te results can be had with a
UHF converter and I suggest leaving the high
sensitivity converter a project until after com­
pletion of the transmitter. Good rf amplifiers
make an improvement over the UH F con­
verter but because of the wide bandwidth of
the TV receiver, the improvement is not as
d rastic as that observed on a phone signal.

Nexth month, we'll cover modulators, the
modulated amplifier, and antenna systems.
Meanwhile dig out the camera again. See you
on 440.

1. Ka ise r, "A UHF Television Transmitter", CO, April
1962.
Daskam, ••,. Meter TV", 78, ~Iatch 1964.
Kenned y-Colby. "The ARC 26 T V Transmitter", 78,
June 1963.
Hutton. " Amateur TV T ransmitter", 73, March, 19 63 .
Taylor. "NSTC Signal for Ham T V" , 73, January 1963.
Ha ines, '''Vhat's A Vid icon" . 73, Sept. 1962.

2. IRE Scale (IEEE ) I RE Standard 23.S1. and the
recommendations of the Joint Commi ttee of T V Broad.
casters and Manufacturers for Coordination of Video
Levels.

3 . E IA-Electronic I ndustries Association. Standard T est
Pattern adopted in 1956.

4 . T est patterns are available from Denson Electronics,
Rockville . Conn.

5. Jones, " 432 MHz Transistor Converter", 73 . June 1966 .
Reference : Television Siinal Analysi$. Second E dition,
American Telephone and Telegraph Company, Long
Lines Department 1963.

Fig . 11. C la mping fa il u re . In amateur equ ipment,
usually caused by defective coupling capaci tors.

while two pairs indicate 120 Llz trouble. The
former is caused by poor grounds between the
camera, monitor, modulator, and other eq uip­
ment. Also this hum can be ca used by heater
to cathode shorts in video amplifiers or hy de­
fective power supplies using half wave recti­
ficatio~. 120 Hz hum is always caused by
defectlv.e full wave power supplies. Use plenty
of filtering. 80 to 100 IlF capacitors should be
used whenever possible. To further minimize
this eHect, be sure the vertica l oscillator in the
camera is locked to the power line. Fig. 10
shows a simple circuit which can be used.

Another problem occurring often is distorted
vertical blanking as shown in Fig. II. This is
often caused by defective coupling capacitors
in video amplifiers such as C3 in Fig. 5. Bad
tubes also can cause this defect. Use the scope
here to locate the defective stage by starting
at the output and working back.

Most amateur cameras use fre e running
horizontal oscillators. In order to get this oscil­
lator close to commercial standards, lock in a
commercial signal on the monitor, then switch
to the local signal. If the horizontal oscillator
in the receiver goes out of sync, ad just the
horizontal oscillator in the camera until the
picture stays locked in when switch ing back
and forth between the commercial sta tion
and the local signal.

The off-the-air receiver

In order to check the opera tion of the TV
transmitte r when it is completed and to view
the signals of other ATV stations, a 440 MHz
receiver is needed. As a starter a modified
UHF-T V converter can be used. Avoid modi­
fying all-channel receivers. \Vhile these work
fine for UHF TV, they do not have built in
trimmer capacitors in most cases, making
tracking difficult and almost impossible after
conversion. whatever converter you use, be
sure it has an if amplifier. If transistorized,
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E. R. Davi sson K9VXL
83 Crestview Drive
Greenwaod, Indiana

The Multical
A many-use, many-frequency crystal calibrator,

Fig. 1. Schematic of the Multical.

What is the "Multical"? As the name im­
plies, "multi" would suggest several uses, and
"cal" might infer a calibrator of some sort.

Well, that's right, hut there is slightly more
significance to the name. «Multi" is also a
short form term used to describe Hip-flop cir­
cuits known as multivibrators.

By combining the basic characteristics of a
free-running multivibrator (astable) with crys­
tal conlrol, you have a simple, stable, virtually­
insensitive-to·temperature·changes, crystal cali­
brator for that receiver you have been wonder­
ing about.

The circuit uses no inductors and depends
upon the crystal for the proper feedback for
oscillations. Temperature stability is partially
due to the absence of capacitors.

Transistor stage Q2 operates with unity gain,
whereas transistor Ql operates at considerably
more gain. Both stages are operating as feed­
back amplifiers. The harmonic generator diode
D1 is a 1:-':128. Any general purpose diode
may be used.

By using the multivibrator circuit, the wave­
form obtained is comparatively rich in har­
monics and could be used without any further
refinements. However, to insure useful har­
monics through 30 MHz starting from a 100
kHz crystal, a harmonic generator consisting
of R. and 0 1 shown in Fig. I was added. The
capacitors C1 and C2 are used strictly for
coupling and have no effect on frequency sta­
bility.

Crystals from 100 kHz up to 1 MHz may
he used in the Multical with no changes. The
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Fig. 2. Suggested printed circuit board layout for
the Multica!. A gives the copper side, B the com­
ponent side . A board for the Multical is available
for $1 from the Harris Company, 56 E. Main
Street, Torrington, Conn.

I.
o

circuit will oscillate from voltages as low as 2
volts and can be operated safely from voltages
as high as 20 volts. This wide range of voltage
operation allows the source to be obtained
from virtually any place.

Output from the calibrator may be fed di­
rectly into the receiver's input, or may be
coupled to a short whip antenna. \Vith a whip
antenna, dose coupling to the receiver's input
may be required at higher frequencies. (Es­
pecially at the lower voltage Ievels. )

For the more ambitious builders, Fig. 2
shows the printed circuit board layout for the
Multical. Due to its small physical size
(1" x 2"), room can probably be found even
in the most compact of receivers. F ig. 2A
shows the foil side, and 2B shows the parts
placement.

So the next time you wonder about the ac­
curacy of your receiver calibration, give this
simple circuit a try and you'll know for sure.
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knigllt-kit®
6and 2-MeterTransceiver Kits

- TOUI SATlSUCTlO_
GUAlANntD I T AlLIED

$13995

Knight-Kit 6-Meter Transceiver Kit
New top-performing Ham rig with many ex­
tras. Covers 50-52 mc and 49.980 MARS.
Solid-state universal power supp ly for 12
VDC mobile and 110-130 VAC. Nclse -concel­
ing push-to-folk mike. 3-stage transmitter has
doubler, t ripl e r a nd stra ight- through final.
Selective dual-conversion receiver. Ill uminate d
"5" Meter/Output Meter. Complete with all
parts, wire, solder, and easy
step-by-step instructions.

Rea d the unique money-back guarantee •••
exclusive in the in d ust ry .•. then rush coupon
below for full detail s and Special Introductory
Offe r on 6 and 2 Meter Tra nsceivers .

Build a Knight-Kit in accorda nce with
our easy-to-follow instructions. W hen
you have comple te ly assemb led the
kit, you must be satisfied or we will re­
turn your money, less transportation

~ charges, under the Allied guarantee of

~:;;;;~o~v~m~~:~;=Jl~
OCTOBER 1966

Knight-Kit 2-Meter Transceiver Kit
Compact and versa tile Ho m tra nsceive r for
General, Technician, or Novice class. Covers
144- 148 me. Built-in solid-state universal pow­
er supply. Dual-conversion receiver has spec­
tacular 1.0 micro volt sensitivity. Factory­
a ligned crystal-controlled RF a nd mixer sub­
assembly simp lifies construction. AVe ac tion
prevents blasting. Noise-ca nce ling p ush-to­
talk mike. Complete with all
parts: wire, .salder and step-by- $14495step instructions.

- ------
VfO KIT. Calibrated for 6 and 2 meters.
f e a tures Clapp O scilla tor. Ta ke s power from trcns­
ceiver. B+ switch a nd ind icator light. Complete with
all parts, wire, solder, instructions for $19.95

r- - - - - - --- - - - - - - - -
1 ALLIED RADIO, Knight-Kit., Dept. 14-JJ I,
I P. O. Bcuc 4 3 9 ', ChicG'IlIG, III. 606.0

I Send me full details a nd Specia l Introductory Offer on I
Knight .KIt 8 a n d 2· M eter Trans ceive r Kits . I

I
I No. . I

PlEASE. PRINT

I Add ress I
I Cily SIgle Zip I
1 - ---------_..
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Bill Reynolds K2ZEL
32 Perry Avenue
Latham, N.Y. 12110

Connectors for Those Surplus
Coaxial Tubes

Fig. 1. Stoc k layout for 4X 150A screen bypass.

"Tubes I have, sockets I do not have," and
they want too much money for them. Also
many of the sockets available in surplus do
not have the built-in b y-pass connectors. My
problem came up when I wanted to make
use of some 4X150A, 2C39A, and 2C40 type
tubes for vhf-uhf amplifiers and needed con­
nectors to a ttach to the external electrodes
and sheet by-pass capacitors. As I began work
on the projects, I remembered an articl e by
\ VB6AO\Vl and tried my hand at making
the connectors as he sugges ted. I had trouble
getting the finger stock to stay in place as
I added them around the ring. I would get
one positioned and another would shdc out
of place as I soldered the next one in place.
I gave this up as a bad job and sta rted
sea rch ing for a better solution.

In the junk box I found some ten-thou­
sandths (0.010") shim stock, and while looking
at it, I came up with this idea for making
connecto rs that work as well as the commer­
cial ones. The process produces a symmetrical
connector of uniform thickn ess permitting the

Bill is a professor of science at the State Uni­
ve,,;ty of Ne u» York at Albany. lie's taught
a number of electronics and ham courses, in­
cluding one Oil \VTEN-TV.

calculation of the capacitance for by-pass pur­
poses.

The first few that I made were rolled b y
hand, without the jig described, and were
not as symmetrical as the later ones but
worked quite well nevertheless. The con­
nectors made in the jig were perfect fits and
more uniform. The steps for making the con­
nectors from shim stock can be easily dupli­
cated in your own shack. The jig will require
the use of a metal lathe, but the resulting
connector is worth it. The dimensions for the
jig and connector described here a re fo r a
screen by-pass connector for a 4X150A tube.
For other coaxia l tubes the dimensions will
have to be altered accordingly.

The shim stock is prepared as follows:
1. Layout the stock per the dimensions 1Il

Fig.!.
2. Drill out all ho les and punch out the
center with a chassis punch.
3. C ut slits with a pair of scissors from the
knock-out to the stop holes to fonn the fin gers.
(Hall the fingers b y hand using round nose
pliers or make yourself the jig.)
4. Place the stock on the base of the jig.
5. Force the washer down into place over
the stock and then remove the washer leaving
the stock on the base.
6. Force the top die down over the top of the
base.
7. Remove the finished connector and install in
the cavity or on the socket.

The jig is made of steel stock and is turned
0 11 a lathe according to the dimensions in Fig.
2. \Vhen turning the washer be sure to allow
for the thickness of the stock or it will be diffi ­
cult to remove in step .5. The top die must fit
very closely or it will Hot catch the fingers
IIl1d roll them properly. Shim stock of .005"
and .015" were also tried and it was found

2'Y.o"
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On the le ft a re the jig ba se and top, in the center is the jig ring , and on the r ight a re a piece ot stock
rea dy to be formed a nd a f in ished connector.

that the .0 10 stock was the most sa tisfactory.
If the connectors are going to be used as

grid connectors on planer triodes, do not use

NOTE
, . 0.250
4U.. !lEC'y.' 5 .. NQ€S R

0.000- ,

Fig . 2 . Cross sect ion of the jig.

OCTOBER 1966

the top die, but use the connector as finished
following the pressing of the washer on the
jig base in step 5 . \Vhen using two or more
tubes in parallel or with commo n push-pull
connection, you can make the connector of a
single plate, laying out both tubes and punch­
ing on the jig twice. T he photograph shows a
finished connector, the stock lay-out, and the
jig. The only inherent problem is that a jig
must be manufactured for each diameter con­
nector that you desire to make, but once the
jig is made, it ma y be used forever and supply
connectors for other members of your club.
Make some of those vitally needed connectors
and use those surplus high frequency tubes
that have been gathering dust in the junk box.
P.S. I don't own a lathe either. John Kowal­
chyk, a machinist friend , helped produce the
first jigs that were made from the drawings.
Later he was able to show me how to set up
and use the lathe. T his permitted me to make
others myself. Joe Kelly, a fellow teacher,
made the photograph.

. .. K2ZEL

r . Griffin. F rank WU6AOW, " Do-It-Yourself 4XI 56
Sockets: ' V HF Ho ri zon ll , Apr il 1963.
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Fred J . Dietrich WiZlIFY/8
97 East La keview Ave.
Columbus, Ohio 43202

A DX Vertical
Here's a simple, effective antenna
you can put up in almost no space.

The situation was about as impossible as one
could imagine. The rig: was a home-brew 100
watt cw transmitter with no drive above 20
meters, the receiver a none too stab le 20 year
old model, the back yard was full of power
and telephone lines, the roof was fragile. slick
slate, the rig was on the second floor. the line
noise was often greater tl1<111 59, and I wanted
to work DX! T o make matters worse, the
hudget wouldn' t allow more than about five
dollars for an antenna. and being a student
d idn't leave much time for scrounging.

An important considera tion was that of size,
together with selection of the band or bands
to be worked. Li stening on a 67 foot wire that
ran to a 25 foot high tree in the back yard re­
vealed that the only two reasonable candidates
for DX were 20 and 40 meters because of the
sunspot situation. This wire had been used in
an end-fed man ner ,v-ith a little DX success on
40 meters, but the competit ion from 40 meter
beams and foreign broadcast sta tions made
things pretty tough. The situation on 20 meters
was about the same; it worked well for do­
mestic contacts , hut fell pretty fl at when I tried
to work DX.

In order to get the best DX coverage, it is
necessary to put as much of the transmitter
power as possible into the lowest radiation
angle possible. This is so because most of the
reduction ill signal strcngth that takes place on
an ionospherically reflected wave takes place
where the wave passes through the lower
lavers of the ionosphere. The lower the radta­
tion angle of the antenna, the fewer hops it
takes to go between your QTH and those juicy
DX locations. Also important is the fact that
waves which take off at high radiation angles

Fred is a rcseurch associate for th e Ohio Stale
University Antenna Laboratory. lie has a
HSEE, .HSEE (Pure/ fi r). ami is tVorkinp, on his
PhD.
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frequently pass through the ionosphere and are
lost. This, of course, is just wasted power.

A study of the vertical radiation patterns for
various horizontal antennas which appear in
the first part of the ARRL Antenna Book re­
veals that it is necessary to get a horizontal
dipole a half-wavelength or more high in order
that the radiation angle be reasonably low. It
is also important to notice that even if the an­
tenna is fairly high, there is usually a good
deal of radiation in power-wasting high-angle
lobes. A fairly good comp romise is a height of
five-eighths wavelength. This gives a radiation
maximum at abo ut 25 degrees above the hori­
zon, with something like 25 per cent of the
power going into high-angle radiation. For 20
meters, this height comes out to something like
40 feet, and since there was nothing this high
to attach to, a horizontal dipole seemed not
too promising.

The vertical radiation patterns shown for a
vertical dipole, on the other hand, are much
more promising. In particular, the pattern for
a vertica l dipole with it s center one quarter­
wave above the ground (this means the lower
end of the dipole is right next to the ground)
shows a radiation pattern maximum at lower
than ten degrees elevation angle when the
antenna is located over average, not perfect,
ground. There is also no loss of power at high
angles because there a re no extra lobes. This
seemed to be the answer for working DX with­
in the limitations of my QTH. A vertical d i­
pole for 40 meters would be 70 feet high, a
pretty tall order for the $5.00 budget and also
for the limi ted space available for the guys
which would be req uired for a mast of this
height. F or 20 meters, the height came out to
he 33 feet 2 inches for the C' V band, a height
which could be supported b y the house alone.

The antenna was mounted as shown in Fig.
I. The support points are the bottom of the
mast and a point about two-thirds up the mast .
This has proved adeq uate ill winds 11p to 50
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or 60 miles per hour, the highest usually en­
countered in this location. Since the dipole is
a full half-wavelength long, it is conventional
to feed it at the center. This turned out to be
a rather convenient point in this case, as it fell
near the height of a window in the second­
Boor shack. I chose to feed it with a gamma
match to avoid splitting th e mast in the center
and to provide an unbalanced coax feedline. It
should work equally well as a vertical doublet.

The antenna mast itself was assembled
from various pieces of scrap aluminum tubing
which were purchased during one morning's
scrounging. If nice, long sections of telescop­
ing tubing are available, by all means use
them; ) wasn't so lucky, but ) still got the
thing put together. In my particular one, the
bottom 10 feet is a piece of one inch alumi­
num conduit, the center section is a two sec­
tion thinwaIl aluminum TV mast about 13 feet
long, the next section is a discarded TV an­
tenna boom with the elements removed, and
the remainder of the 33 foot 2 inch length is
made up of two pieces of aluminum tubing
scrap. This length was found from the equa­
tion L = 468/f(MHz) where L is in feet.

Since the tubing didn't telescope together
nicely, it was necessary to devise some means
of fastening them together. This was accom­
plished by squeezing the larger of the two
tubes for a particular joint in a vise until it was
narrow enough to provide a tight fit for the
smaller tube. The joint was then bolted with
two bolts about six inches apart through both
tubes. Fig. 2 illustrates the method. All the
joints were taped with plastic electrical tape
after they were assembled to keep moisture
out. Cadmium plated hardware was used
everywhere to prevent corrosion and rust.
Stainless steel hardware would be even better,
but I have seen no signs of rust after two
years with the hardware I used.

Fig. 3 shows the details of the gamma feed
arrangement. The gamma tube is fed from the
center conductor of the coax through a 33 pF
variable capacitor which is enclosed in a plastic
refrigerator jar to protect it from the weather.
It is important to drill a small hole in the bot­
tom of the jar to allow condensation to drain
out. I learned thi s the hard way. ) didn't pro­
vide a hole, and after about 6 months of op­
eration there was about a half inch of water
standing in the bottom of the jar. Changes in
barometric pressure cause the jar to "breathe"
humidity inside. The top of the jar is removed
to adjust the capacitor during initial tunin~.

Once it is tuned, the lid is snapped back 10

place. The jar attached to the wooden dowel
with a long 6-32 screw which passes through
the dowel, through the jar, and screws into one
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of the mounting holes of the variable capacitor.
This joint was sealed with mastic cement be­
tween the jar and the dowel to prevent rain
from entering the jar at this point.

The gamma tube is supported on the bottom
by being set into a hole drilled partway
through the dowel. This should be of such a
size to provide a snug fit for the tube. A small
hole, concentric with the large one, was drilled
entirely through the dowel to allow rain to pass
freely through the gamma tube and out the
bottom. The electrical connection is made at
the bottom of the tube by means of a clamp
made from scrap sheet aluminum and fastened
with a 6-32 machine screw which also holds
the solder lug for the wire from the capacitor.
This joint was taped after completion of the
antenna. The top clamp is shown in Fig. 4,
and consists merely of a piece of sheet alumi­
num formed into clamps at both ends.

Fig. 5 and 6 show the details of mounting.
The long ceramic insulators shown happened
to be on hand; probably something smaller in
size would be adequate. The mast turned out
to be onlv about three feet from the wall of
the house A larger spacing would be desirable
from the standpoint of efficiency, but the prop­
erty line prevented it.

Adjustment of the gamma match proceeded
as follows. The transmitter frequency was set
to the center of the desired frequency range
(in my case it was ) 4050 kHz) and the output
power was adjusted for the minimum required
to give full-scale deflection on the SWR meter.
(An S\VR meter or impedance bridget is essen­
tial for the proper tuning of any antenna sys­
tem .) If possible, choose a time when the band
is dead so as to cause a minimum of interfer­
ence. Before keying the transmitter, set the
top gamma tube clamp to some position, say 6
feet above the center of the antenna, and
tighten it. (now take your hands off the thing!)
Key the transmitter and adjust . the variab~e

capacitor until the standing wave ratio
is minimum. If the reading at minimum is too
high, move the clamp up or down a few inches
and repeat the procedure. 1£ this improves the
S\VR, move the clamp again in the same direc­
tion. If the SWH goes up, move the clamp in
the opposite direction. If the SWR cannot be
brought to a satisfac tory level, it might be nec­
essary to move the center clamp on the an­
tenna up or down a few inches. The part of
the antenna which is close to the wall of the
house will be somewhat detuned by the house,
and the electrical center of the antenna might
not be located at the exact mechanical center.
It should be possible to get the SWH down to

l. Kyle. Jim, " R.F . Mellllu reme nt.8," 73, Dee. 1965. p. 20.

13 MAGAZINE



LATEST HOW-TO-BUILD DATA
T he new 17th Edition of t he R ADIO H ANDBOOK
presents design data on the latest amplifiers, trans­
mitters, receivers, and transceivers. Includes greatly
e n la rged sections on single-sideband equipment and
design, and semiconductors. Gives extended cover­
age to r -f amplifiers, special vacuum-tube circuits,
and computers. All equipment described is of modern
design, free of TVI-producing problems.

17TH EDITION
of the world-famous

ORDER
TODAY

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

Co m pletely revised a nd e nlarged by William I.
Orr, W6S AJ. This ts the co mprehensive com­
munications m anuarwhich is the indus tr y
slandard for elect rcnlcs e ngineers. techn icans,
a nd advanced radio a mateurs. E:l p lai ns in
a u thoritative de tail ho w to design a nd build all
types of rad io co m m unications e quipmen t.

THOROUGHLY REVISED & UPDATED
Provides a complete understanding of the theory
and construction of all modern circuitry, semicon­
ductors, antennas, power supplies; full data on work­
shop practice, test equipment, radio math and cal­
culations. Includes aspects of the industrial and
military electronics fields of special in t erest to the
engineer a nd advanced amateur . The 17t h E d it ion
of t he HADIO H A N D BO OK provides the broa des t
coverage in the field-complete information on build­
ing and operating a comprehensive variety of high­
performance equipment. An data is clearly indexed.
832 pages ; 6~ x 9~.a ·; hardbound . Invaluable for
amateurs. electronics engineers. and designers.

NEW 17TH EDITION Of THE fAMOUS

RADIO HANDBOOK
No. EE 167 Only •••• ••••• $1295

Arailabfe etso in Spanish and Italian editions.

Order f rom your electron ic parts4 d istributor or send coupon below.

.-~ ... . . '.
I II P.O. Bo x 68003, Ne w Augusta, Ind., Dept. 73E-I0 I
I

0 Ship me EE 167. the new 17th Edition of the I
RADIO HANDBOOK at $12.95

I II $ enclosed. 0 Check 0 Money Order I
I Name I
I II Address I
I City State lip I'- -.1

.. , W0IFY/8

I. to 1 :t the center frequency; I quit when I
Ill t 1.2" to 1. It stays below 1.75 to I any­
where in the C\V band, which is en tirely satis­
factory for all hut the most touchy transmitter
pi-network.

The tuning was accomplished by having one
man on an extension ladder and the other at
the rig. Since the total feed line length for my
installation wus only seven feet, and the win­
dow it passed through was left open during the
tuning procedure, there was no problem of
communication between the man at the rig
and the man on the ladder.

A convenient fea ture of this antenna is the
ease with which it may be lowered for inspec­
tion and repair. It is necessary only to remove
one screw from the tipper insulator, disconnect
the feed line from the transmitter. tie a strong
cord to it above the center, and lower away.
I am able to do this from inside the shack by
opening the upper half of the window. To
raise it, it is necessary to have someone posi­
tion the bottom of the mast over the bottom
cone insulator and hold it there while I raise it
back to a vertical position. The XYL performs
this task admirably.

A note about radials. One of the reasons for
selecting this type antenna is that it is center
fed and does not require radials for efficient
operation. The more popular vertical is a
quarter-wave type which must be fed against
a radial system or some other fonn of ground.
T he reason that m any of these fa il to live up
to their expectations is because of an inade­
quate counterpoise. A single ground rod at the
base of a quarter-wave antenna is usually not
adequate. I know; rye tried it with disastrous
results! The transmitter power is dissipated in
large ground resistance which results from a
poor ground. A good system of buried radials
is excellent for a quarter-wave vertical, and a
system of radials above ground for the popu­
lar ground plane antenna works well . I did not
have room near or in the ground, and the
fragile roof and a landlord who discouraged me
from walking on it prevented the erection of
anything on the roof.

I did try stringing some radials in the base­
ment and feeding the whole mast against these
for 40 meter operation using a variation of the
bazooka balun feed, but that's another story.

On the air results have been very encourag­
ing in the relatively little operating time I've
had available. A check in the log shows mostly
569 and 579 reports out of Europe and 589's
out of Central and South America. Since I am
restricted to Saturday morning operation, I
don't usually hear the Asian and Pacific sta­
tions.
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WITH THE

CLIFF-DWELLER @

WATCH FOR THE HIGH POWER HUSTLER

"The home of originals"

SliII the only solution
for limiled Space anlennas

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

switching and tuning performed 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 'engthen 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 contribute to over all strength. Control
unit located in your shack.

CD-40·75 ••• $149.50
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NEW-TRONICS CORP.

BJJ

FIXED STATION TRAP VERTICAL
Hustler quality and reliability with
ONE TUNING ADJUSTMENT

TO COVER BOTH PHONE and CW

4-BT Only $ 95
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But it's a bi t more than that. The simple
series-secondary hookup is fine for either
boosting or lowering line voltage by a fixed
amount. It even lends itself to use of a dpdt
switch to take your p ick of boost or cut. But
it's not much for rap id control.

By using a center-tap ped filament tr~ns­

former, however, and a 2-pole rotary SWitch
with 5 positions, it's not too hard to get a sort
of "active power rheostat" effect. The sche­
matic shows the hookup. In position 1 of the
switch, the full secondary of the transformer
is in series with the line and out of phase, so
that if we're using a I G-volt cente r-tap ped
transformer and have a constant line voltage
of 115 the Voltbox output will be 105 volts at
this point.

Position 2 cuts out half the secondary, so
we have only 5 volts to work with, hut retains
the same phasing. Now we have lID volt s
out.

Position 3 elimina tes the transformer alto­
gether for straight through 115-volt operation .
Position 4 is the same as position 2 but the
phase is now such that our 5 volts adds ; we
get 120 volts out. Finally, position 5 adds the
fu ll 10 volts for 125-\"0It output.

So by the twist of a switch, we go from
105 to i 25 volts in 5-volt steps. Had we used
a 25-vo1t cente r-tapped transformer, the range
would have been from 90 to 140 volts in
12J~-volt steps .

The fuse shown in the schematic is for the
protection of the tran sformer; the voltmeter
across the output socket is simply a conven­
ience so that vou can monitor output voltage•
constantly.

Some TV power transformers have double
6.3-volt secondary windings, with at least one
of them centertapped, as well as a 5-volt rec­
tifier winding. These can be used to build a
really wide-range Voltbox; the output steps
could he arranged as 97.4, 102.4, 108.7,
111.85, 11 5 (line), 118.15, 121.3, 127.6, and
132.6. This would require a 9-position 2-pole
switch. \Viring would follow that of the sche­
matic excep t that all secondaries would be
hooked up in series with the center-tapped
winding at tbe bottom of the string and the
5-volt winding at the top. Measurmg second­
ary voltages from the bottom of the string,
you would have 3.15, 6.3, 12.6, and 17.6 volts.
The bottom connection would go to switch
position 1 on wafer A and the 17.6-volt end
would go to positions I , 2, 3, and 4 on wafer
B and 6, 7, 8, and 9 on wafer A. Intermediate
connections would go to 2, 3, and 4 on A
( in order) while positions 1 through 4 on A
would connect to 6 through 9 on II in the
same way as 1 and 2 connect to 4 and 5 in

a soce
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An AC Voltbox

Fig . 1. Schematic diagram far vol tbox. T I can be
ony filament tronsformer. Power capacity of volt­
box will be product of transforme r secondary cur­
rent rating and (line vol tage minus secondary
voltage). F 1 should be rated some as secondary o f
Tl . As shown, output voltage will be (line minus
seconda ry) a t switch posi tion 1, (l ine m inus ha lf
secondary) at posi tion 2, st raight li ne at 3, <li ne
p lus ha lf seconda ry) a t 4, o nd (l ine plus full sec­
ondary) a t 5. If seconda ry windings ha ppen to be
reversed in po la rity f rom tha t shawn, on ly effect
will be to ma ke posit ion 1 the high end of the
range and position 5 the low.

Jim Kyle K5J KX
1236 NE 44th St.
Oklahoma City, Oklo.

Does the line voltage tend to wander about
a bit at your QT H? Or are you checking out
new gear and needing a way to simulate high
or low line-volt age conditions?

One way out of these (and all similar)
problems is to buy an adjustable autotrans­
former. Genera l Hadio calls them "Vnrtacs"
and other people have other names for the
gadgets, but they're not too unfamiliar.

However, they are expens ive. In sizes rated
for any power capab ility at a ll, they begin to
make sizable dents in the region of the pocket­
book. Even in surplus!

Another way out of the problem is to build
yourself a voltbox. It won't have quite the
flexibility of the variable transformer, but on
the other hand it won' t cost nearly as much
either. In fact, you can build a stripped ver­
sion out of most anybody's junkbox,

The trick of hooking up a low-voltage trans­
form er so that its secondary is in series with
the line voltage is as old as the hills. It must
even have had wh iskers when Signore Mar­
coni tapped out his famous three dits. And
that's the basis of the volt box.
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Parts Storage

•

the schematic; positions 5 on both wafers con­
nect together for a straight-through connection.

In such a hookup, power rat ing would be
limited by the lowest current rating of the
individual windings. T hus maximum output
current might not be greater than 600 rna. or
about 70 watts worth of power a t 117 volts.

In the hookup shown in the schematic,
power rating is equal to the current rating of
the secondary multiplied by the Io uiest output
voltage. I t will increase a t higher ou tput volt­
ages but this provides you a sa fety margin .
Using a I n-volt 5~amp transformer you'll have
a power ra ting of more than 500 watts- p lenty
to run any receiver or VFO , and adequate for
a performance test on much other eq uipment.

The same idea can he applied as an input­
power control fo r a low-power transmitter.
since outp ut of a BOO-volt power supp ly can
be varied over a +50-yo]t range by the 105/
125 vol t range of the Vnltbox. You'll probably
discover dozens more uses for this handy
gadget as soon as you have it finished and lise
it for a while!

Cigar boxes are much more satisfactory for
storing small parts than the plastic drawer
type cab inets. If you have ever tried to close
a drawer full of resistors you will know what
I mean.

F irst it is important to stock lip on all types
of cigar boxes. T o do this you wiII probably
have to get on the cigar store waiting list .
\ Vhen you have a sufficient assortment of boxes
take the ones of the same size for each type of
component you want to store. Over a period
of time and with enough shuffling from one
box to the other, and end result will be a neat
storage for your small parts.

.. . Ed Marriner W 6BLZ
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Gus Browning W4BPD
Orangeburg, S.c.

Gus: Part 16
Last month I was on Aldabra Island having

a ball. After repairing the Teflon needle valve
with a hot soldering iron and getting my an­
tennas broadside to the USA and Europe, I
was all set for the pile-ups.

I found that there were interesting things
to observe on the islands. ] saw the Booby
birds trying to battle their way thru with
their craw full of fish every evening (read
last month's issue) . Or take those coconut
crabs that invaded the back porch where I
was operating every night. These are mean
rascals about twice the size of both of your
fists when placed together. They just love to
sneak up on yon at night ( they don't come
out in the daytime ) , and when you are not
watchin g aU of a sudden they will take a snip
at your leg; I mean right up under your pants
cuffs . They are always fighting each other;
usually every morning there were a number
of dead ones laying around that got killed
during the night. I think they hate each other
and think nothing at all ahout ''battling to
their death" at the fi rst sight of another one.
Sometimes when I awoke by the operating
position in the morning there even were a
few dead ones on top of the table. I suppose
they climbed up on the table via the over­
hanging table cloth. I guess they would make
FB house pets if yon did not want any of
your neighbors visiting you. One night I
caught about 2'5 of them and placed them
in a large box so that I could take a picture
of them the next day, but the next morning
every one of them was dead. I suppose they
had a real battle royal in that box during the
night. An of them were snipped up; pieces
of coconut crabs were all over the box; not
a whole one was to be found.

Another interesting type of nightly visitor
was some extra large bats. I will tell you of
my encounter with one of them the very first
night I was there. My operating table was
on the back unscreened porch. I had been
noticing something flitting between me and
the light bulb a number of times, and thought
possibly it was a large candle fly or some­
thing like that. I had a nice pile-up going,
operating 5SB on 20 meters. Someone had

,.

just called me and I was about to jot down
the call sign of the station calling, but all of a
sudden, something lit on top of my partly
bald head. This "thing" was straddling my
headphone band ( the mike was also mounted
from this headphone band ) and its claws were
dug into my very thin hair and scalp . I yelled
into the mike, "Just a minute, Buddy, I got
some trouble here." Then I sort of sneaked
my hand up to my head to feel this thing
that was on top of it, nice and soft. I quickly
withdrew my hand from this littl e fur covered
thing setting on top of my hair. I sort of froze
up for a minute, and then decided this thing
had to he removed from my head . I had to
either do something or else sit there all night.
I decided to do something and to do it in­
stantly. I grabbed this thing from my head,
and threw it on the floor, an in one single
motion . Down on the floor went the head­
phone, mike and this thing, which turned
out to be a large bat having a wing spread
of about 20 inches. The poor headphone and
mike really slammed to the lIoor; I thought
for sure they were ruined. The bat was out
cold. I picked up the phones/mike combina­
tion and listened in, whistled in the mike once
and discovered it was all OK. I was back in
business again. Then I said into the mike,
"who was that calling mc?"-the wrong thing
to say in a pile-up. Back came about 25
stations; whoever was calling me on that fre­
quency was clobbered. I then put a little check
mark beside the time and report I had already
entered in the log. In the excitement I com­
pletely forgot the call sign of whatever was
calling me. Sure enough when I got back
home, I found a QSL card from this fellow
all filled in with the proper lime, date, report,
etc. He mentioned I had returned to his call
and that right afte r I had given him his report
said, "wait a minute; I've got troubles." Then
when these troubles were over with he got
smothered with QRM. I sent him a QSL card.
I even wrote him a letter telling him what the
trouble was that I had. I never did have one
of those bats land on my head after that. I
sort of learned to live with them from then on.

At the time I was on Aldabra, the total
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• Viewabl e pictures obta ina ble from as low as 1 ft. can ­
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• Field -etfect input circuit provides noise-tree video.
This is a VANGUARD exclusive.

• Measures only 2'A" x 4" x 7" (excluding lens and
connectors).

• Resolution g uaronteed t o exceed best capabilities at
standa rd 525 line TV rK eivers.

SUB·MINIATURE SOLID STATE

TV CAMERA

VANGUARD
MODEL 501

Building your own TV camera? Send 10, for our new
catalog describing our complete nne of sub-assembllet
and parts incorporoting the latest advances in technology.

VANGUARD LABS
196-23 Jamaica AYe. Hollis, N.Y. 11423

population was about 20 people. There are
three industries on the island-fishing, cop ra,
and ca tching large sea turtles. Which is the
bes t money p roducer I have no idea. Possibly
it's the fishing. The fishermen are more afra id
of the large groper fish than they are of sharks.
It seems that these gropers sort of sneak up
on the fi shermen (who are in the ' ....ater spear­
ing fish ) , and take a chunk of meat out of
him now an d again. One fellow I met down
there had the calf of his lower right leg com­
pletely gone from a groper bile. They told
me they can usually scare a shark away by
making lots of commotion in the water.

The catching of the large sea turtles was
interesting work to observe. Usually three fel­
lows go alit in one of the large pirogues
(boats). When a turtle is seen they row the
boat near the turtle. and they throw a spear
into the back of the turtle; the spear only
goes into the turtle's back a few inches. The
turtle is hauled into the boat, turned over on
its back and then a few more are caugh t.
When they have a good haul they come ashore
and the turtles are placed in the turtle pond.
The spearing of the tu rtle does him no harm
since the spot where the spear went thru
its soft back soon heals over and the turtle
is as good as he ever was.

Life on Aldabra to me seemed very good;
everyone had all the food they needed for I
believe each one there was allowed one pound
of rice per day. If they did not use their ra tion
the owner of the island bought the rice hack
from them at a fai r price. I saw no one heating
their brains out working themselves to death.
They all seemed to be surt of taking it easy .
I think they are all very satisfied with their
job. Of course, occasionally there is a little
trouble between a few fellows, which the
island manager soon clears up . There is even
a small jail on the island that on occasion is
occupied. but not very often. I suppose the
island manager is the judge in these disputes.
Li fe to me on Aldabra was very enjoyable;
the hands were open nearly around the clock.
\Vith the sun spot count increasing each day
now, I certainly would like to return to Alda­
bra. W ith even 10 meters starting to open
again I bet I would have a ball . Remember
when I was down there the sun spot count
was near the 11 year minimum. T he possibility
of my ret urning there at this time seems to
be very remote, if not Impossible, but if the
chance ever turns up I would like to be on
again from down there. Oh, yes, if you want
one of the most delicious meals in the world.
try one of the Aldabra turtle steaks. They are
one of the most tender steaks I have eaten.

OCTOBER 1966 "



If you are interested in picking tIp sea shells
by all means go to the Aldabras; they are
there by the thousands just waiting for some­
one to pick them up. I sent Peggy two large
boxes of them. I had already sent her other
sea shells from other spots and she told me,
"No more sea shells , please." One extra large
dam fossil I found there was large enough
for me to lay down in and be closed shut.
We shipped this one back to l\lahe to be put
in their museum. The clam from that shell
would have fed 30 or 40 people, I guess. Its
age was estimated to be more than a thousand
years old. \Vith all the birds, fish, copra, sea
shells, bats, and miles and miles of nice sandy
sea coast, life there is not bad at all. All the
workers there are men, so there is never any
trouble with arguments over some woman.

I stayed on Aldabra Island for 17 days. I
found that 17 days is by far too long to stay
at nne QTH as far as DXpeditioning is con­
cerned. Give me 7 good days and everyone
will be worked who really tries; after that you
have to start digging for QSOs. But I was sort
of stuck for those 17 days, since Jake the boat
owner had the little Lua-Lua up high on the
beach. painting and cleaning it up. He put it
up on high dry sand when the moon was full
and had to wait until there was the next extra
high tide so he could float it away again .
This extra long stay was not too bad , since
there were many things of interest to do and
to look at. Time Hew by anyway.

Finally Harvey gave me a call on 20 and
said for me to be ready to depart the next
morning at 8:30 AM. DO\",'Tl came the antenna,
off went the power plant, things were all
wrapped lip and made ready to load up the
boat. I contacted the manager of the island
and told him I would need the use of a
pirogue th e next morning with a few fellows
to help me load up and row out to the Lua­
Lua when it arrived . To bed I went for the
fi rst good long night's rest I had since I had
arrived at Aldabra. I visited all the workers
and thanked them all for their help, thanked
the island manager and took one fin al look
at the camp site. [ was ready to QSY from
Aldabra at 8 :00 A~1.

The Lua-Lua arrived at about 8: 15, so out
we went in the loaded pirogue. The old SE
monsoon by this time had really got going
and we had a heck of a time loading the
equipment from the pirogue to the Lua-Lua .
A number of times things nearly went over­
board, until we got the swing of the way the
waves were behaving. \Ve would watch for a
big swell to start our way, and yell to the
fellows in the Lua-Lua to get all set; then
we grabbed an armful of items and waited

62

until the swell pushed our pirogue lip high,
parallel with the deck of the Lua-Lua, and in
a fast swing handed items to the outstre tched
anns of the fellows in the Lua-Lua. This re­
quired some split second timing and fast move­
ment on the part of the fellows on both boats.
The last item to leave the pirogue was me.
The pirogue departed for the beach, and we
set sail for Mabe.

The seas were in a very foul mood all the
way back. I finally managed to get my equip­
ment mounted on the eating table. the old
putt-putt fastened down, and I was again
/ J\. n t Quite a number of waves swept com­
pletely over the ship, and the fellows at the
wheel hung on for dear life so they would
not be swept overboard. \Vhat a time we had
trying to shoot the sun, moon, Venus, etc .•
with the horizon very vague; locating the hori­
zan was a must before any bearings could
be taken. All this time I am at the radio
listening to \V\VV or some other station with
standard time signals, calling off the seconds.
Both Harvey and Jake had their sextants in
their hands. Eventually we would get a shot
and Harvey and Jake would then go to their
little desks and start trying to figure where
we werel Every now and again they would
actually agree on the same exact spot. One
time one of them called out the answers to his
shot and according to my map we would have
been about 300 miles west of Cairo, Egypt.
out in the Sahara Desert! He later re-figured
and found that he had subtracted one of his
figures instead of adding. But as a rule their
figures more or less agreed. Dead reckonin g
helped quite a bit also. In plain English,
dead reckoning means you are located at such
and such a place using common sense.

The second day out from Aldabra, on the
way back to Mahe, I was on the air having
a Fll time QSOinl( the boys with those break­
ers breaking over the boat, and ban go-the sky
light above my operating table was struck by
an enormous wave. it was lifted IIp and about
a bathtubfull of sea water came on top of me,
the equipment, cameras and all. This brought
a sudden silence to the equipment. It was
silent all the rest of the way hack to Mnhe.
I tried drying it off the best I could with what
damp clothes we had on deck, but it was a
long way from being dry. It took us about 10
days to bnttle our way back to Mahe: all this
time the equipment just lay there with the salt
water doing its worst to it. parts of the chassis
start ing to turn green when we arrived on
Mahe. It did not look good to me at all; I
thought for sure that I would have to get
word to Ack to send me another K\V~f-2. but
before I sent out this distress message I de-
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... Gus

distress message for sure. After some thought
I decided I would try just once more before
sending this message to Ack. This time out
carne most of the par ts, the if transformers
inside were all green , covered with green scum
and mildew. Each one was very carefully
cleaned wit h carbon-tet; the trimmers were
taken apart and I noticed the silver plating
on them was starting to peel off; th e power
transformer was even taken apart and found
to be covered with this green scum. Sometime
one of you fellows might try a real cleaning
job on the little band switches in modern-day
equip ment. This time I spent 3 full days clean­
ing; then back into the oven again for more
baking, and then with not much hopes it was
plugged in. Again the S-meter read back­
wards-but the receiver was operating again.
Next I tried the transmitter. By golly, it
workedl l l

I was back in business again at VQ9A. I
could never get the VFO to calibrate right,
and when I returned the set to Collins about
two years later, the S-meter was still reading
backwards. They sent me a new VFO to install
so the calibration difficulty was eliminated. I
never did have any more trouble with the
rig after that, excep t th e usual amount of tube
trouble.

• /') 4 610 NORTH lINOBERGH B l VO.
,d:7nc. BRIOGETON, MIS SOURI. 63044

THE NEW MOSLEY DIPLOMI TS
Two New Antennas

Customized For 6 & 10
Meter Operation

DlPLmlAT -10 (01 -10) • •• •
• • • • Increasing numbers o f hams ore enjoying 70 meters, the up- and.
coming OX band , . , the band for round tables." local eme rge ncy nets • • •
Mos/ey's NEW Diplomat. 10 for this progressive band is a rugg ed
5/8 wave ami-directional vertical antenna roted for 1000 watts;
features a gain of 3.4 db. over one quarter wave ground plane and 5.9 db.
compared to isotropic source. The eas y-to-mount, compact features o f
thi s antenna make it ideal for both temporary and permanent base
install ations .

DlPLmIAT- 6 (1)1-6) ••.•••
Avai lable to VHF· OX· RAG CHEWING enthus iasts is another New
5/ 8 wove vertical bose station antenna the D;'~p~/~0:m~a~t~.~6~=_"",==__-
rated for a maximum input of 1000 watts . _

For complete de tails on th is New L ine of Antennas Write.

cided I would try overcoming this salt water
trouble.

Off went the cabinet, and the scrubbing
job began. After two days of hard work, it
looked very nice and clean. I plugged it in,
expecting the smoke to rise from somewhere.
There was no smoke from it, but there were
no signs of any signals from it either. Nor
was there any excita tion on transit. The only
thing that moved was the S meter, and it
moved backwards. It looked like I was in for
lots more cleaning before there were going
to be any signals from VQ9A. This time I
really dug in. F irst it got the water hose treat­
ment! Try squirting water down in those
pretty little if transformers; you will be sur­
prised the places it squirts out l After a few
days of this cleaning, wiping, polishing, and
sponging, things looked very good. This time
I placed the equipment out in the hot Malle
sunshine for two days, turning the chassis
over every hour; finally on the third day I
placed it in the oven at the hotel, turned the
heat up to 160 degrees and let it cook for 6
hours. This time I knew it was dry before I
plugged it in. Still the S-meter read back­
wards, and a very faint hum could be heard
from the phones. On PA plate curren t posit ion
the meter read about 15 mils. Still, no excita­
tion. This time I was ready to send Ack that
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AMATEUR ELECTRONIC SUPPLY
RECONDITIONED HAM EQUIPMENT .

* 10 Day free I nall tose only Shipping Charges)

New Equipment .. Pay as little as S5 .00 Down

* 30 Da y Guarantee +: Fu ll Credit Within

and Take up to 3 Years to Pay the Balance *"
6 Months on Higher Priced

Order Direct from this Ad !

• •I I enclose S I will pay balance (If any) I
• 0 CO D 0 I yeal 0 1years 0 3years •• •
• Name •• •• Address •

• •• Clly •

• State Zip '
• 0 Send Recondit ioned Equipment Bullet in I
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• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Mi lwaukee. Wisconsin 53216 7.
• Ship me the following Recondi tioned EQuipment: •

• •
•

FIRST •
C HOICE• •

•
SECOND •
C HOICE

I (I F A N Y ) I
I THIRD I
•

C HOICE •
(I F ANY)

$ I<19

19'
'49
169
'49

49
49
44
49

HELP WANTED!

s175
27S
12'
lS
IS

58 E
SB-3J Xcvr
SB-34 XCVf
58 I -L A L inear
SB2-DCP Supply
SB3-DCP Supply

SINGER
PR- I Panadapto. 5 99

SONAR
20m Mooobandef 5 99
AC· IO AC Supply 75
DC- IO DC Supply 75

SWAN
SI'I-I20 Xcv, 5119
51'1-140 Xcvr 119
51'1- 175 Xcvr 11 9
51'1-240 Xcvr 189
SW- 117AC (f ot 240) 65
S'tt ·117B AC Sup 50
51'1_12 DC Supply 75
SW-3S0 Xcvr 299
SW-I17XC AC Sup 75
TMC
GPR-90 Receiver $225
GPR·90 Spea.er 19
GSB· I Sl ICe, 75

WATERS
Cod" . Keyer $ 59

NATIONAL
5W_S 4 Receiver 5 24
NC-57 Receiver 4'1
NC-60 Rece iver 39
NC-98 Receiver 69
NC- IOS Receiver 75
NC- I09 Receiver 79
NC· 125 Receive, 69
NC- IS5 Receive, 99
NC-I73 Rece iver 69
NC-183 Receiver 89
NC· 183Q Receiver 149
NC- 188 Receive' 69
NC·270 Rece iver 119
NC·300 Receiver 149
NC-303 Rece ive, 249
VFQ·62 H
XCU·300 Caub-arc- 5
HRO-60 Receive- 225
NTS- I Speaker 9
NTS-3 Speake' 12
NCx·3 Xcvr 189
NCXA Sllpply 75
NCXD Supply 75
NCX·5 Xcv. 395
NCL-2000 Linear 425

P&H
L A.@ Lone.... S 69
lA-4XIB L mea. 79
L A-40OC Linear 89

POLYTRONI CS
PC·6 6m Xcvr 5175
626 6 & 2m Xcvr 225

"ME
0 8-23 Preselect $ 25
4300 Receiver 69
4302 Speaker 9
'1350 Receiver 89
43S0A Receive' 99
6900 Receiver 149

Sh'll'Pml Clerh
ElectrOf1ic Teclvu"ans

Collnter Salesmen

Send picture. resuee. "nd salary require­
ment ••Would ccnssder helping .... ith moving
expenses for our-of-to ....n applicant.

LAFAYETTE
HE-3Q Receiver S 39
HE-<l5 Xcvr 65
HE-4S8 Xcvr 75
HE-6IA VFQ IS
HA-90 VFO 29
KT-320 Receiver <19

LOUDENBOOMER
,..... II Lineae (RF) SI25

HEATHKIT
HR·20 Receive' $ 89
Mi-l Xmt. 39
MR. I gece.ve- 49
DX-20 Xmtr 24
DX·3S Xmtr ~

DX-<lO Xmtr 3<1
OX·60 Xmt" 59
OX-IOO Xmt' 85
QX- IOOB Xmt· 99
lX- I Trans mitter 119
HX- II Xmtr 29
HW·12 75m XCVI' 99
HW-32 20m Xcvr 89
VF_I VFO 17
HG- IO VFO 29
HW_IO Ten'er 29
HW- l0 6mXcvr 169
VHF_ I Seneca 159
HP-20 AC Supply 25
MP_ I DC Supply 25
UT-l AC Sopply 19
HO- 13 Hamscan <19
HA-I<I Mob, Linear 95
HP- 14 DC Supply 75
Hp· 2" AC Supply 50

HUNTER
2000A L,oear S]2S
JOHNSON
Adventu.er $ 2S
Challente, 59
Vi kin g I 49
Vi l.:inl II 69
122 VFO 19
Ranier 1 89
Ranier II 169
Val iant 1 139
Valiant II 239
500 Xmtr 349
Pacemaker 1<19
Courier Linear 139
27SW M'box 'SWR 69
Mobi le Xmtr (AS-IS) 25
Mobile VFO (AS-IS) IS

KNIGHT
R-5S Receiver 5 39
R-SSA Recei ver 44
R-IOO Receiver 59
R- lOOA Receiver 69
T-SO Transmitter 24
T-60 Transmine- H
T- ISO Trans mitter 59
T- 150A Xmt' 69
V-4<1 VFQ 17
X- IO Cahbrator 5

LAKESHORE
Phaseeester liB SI49
PP-400GG Lineal 99
Si"n31Splltte, 29

(.-43 Receiver 59
GR-lI 2 Rece ive r 59
G-66B ReceIver 49
3-"'3y Supply 19
H"n·Pak 19
G-76 Xc;vr 99
G-76 AC Supply 75
G-76 DC Supply 75
G-77 T,ansmine" 49
G--77A Transmitte. 69
GSB- tOO Xmr:' 169
GSB- IOI Linear 1 ~9

Super 6 (AS-lSI 10
Super 12 Ceev 29

;l AL L ICRAFT ERS
Sky Buddy Rec $ 39
5-388 Receiver 24
S-38E Receiver 34
S--40B Receiver <19
5053 Rece iver 44
S-S3A Recetver 49
SX·62 Receivee 125
SX-71 Receiver 89
5·76 Receive' 69
5-77A Rec (AS-I $l 2S
5-86 Receiver 59
$..95 lSOMe Rec 39
SX-96 Receiver t 19
SX-99 Receive. 75
$X-IOO Rece,ve' 139
SX·IOI Mk \1 Rec 125
SX·IOI Mklli Rec 139
SX-tOIA Rec 199
5-108 Receiver 69
SX- III Receiver 134
$X- IIS Receive. 325
5X- 117 Rece iver TIS
5-120 Receiver 39
SX-1 40 Receive, 69
CRX-2 I50Mc 69
CRX-3 Aircraft 69
R·<l6 Speaker 8
R-46B Speaker 9
R·48 Speak.er 12
HT· 17 (AS-IS) 25
Hi_3D Xmtr 119
HT-)! Lmeae 119
HT·32 Xmlr 249
HT-32B Xmlr 349
HT- 33 Linear 169
Hi-33" (conv to 81269
HT· 37 Xmtr TIS
HT-40 Xmtr 49
Hi-44 XCVf 249
P·26 Supply <19
P-ISOAC Sllpply 75
P-ISODC Supply 75
SR·160 XCVI 189
HA-S VFQ 45
HA-6 Tr3flsvenet 89
HA- IO Tuner IS

HAMMARLUN O
HQ· 100C Rec $109
HQ-IIO Receiver 119
HQ·1l0C Rec 129
HQ-1I0A gee 159
HQ-120 Receiver 59
HQ-I29X lAS-IS) 25
Ho-I 40X Rec 99
HQ-14SXC Rec 169
HQ-I60 Receiver 189
HQ- 170 Receiver 169
HQ-170C Rec 179
HQ-170A Rec 239
HQ- 170AC gee 2~

HQ-110AC with
;flll'Illlnizer 299

HQ·18OC Rec 2-49
SP-600J X. 17 Rec 275
HX-SO Xmtr 199

GLO BE GALAXY WRL
Scout 65B Xmu $ 34
Scout 680 Xmu 3S
Scou t 680A Xmtr 39
LA· I Linear 69
Scout Delu xe 49
Hi-Bander 62 99
Ch,ef 90 Xmtr 29
Ch;e~ 90A Xmt' 34
Chief Delllxe Xmtr 39
Kinl SODA Xmtr 225
Kinl 500B Xmt' 249
058-100 Xmt ' 49
HG-303 Xmtr 29
(;alil XY 300 Xcv. 149
P5A·3OOC AC Sup 49
G-3QOOC 65
GalilXy V XCVf m
AC Supply 59
Deruxe Console 69
RX-2 VFO 59
755 VFO 2<1
7SSA VFO 29
Rejector IS
UM-I Modulator 29
VOX-IO 5
H"1-100 M.,ld>er 7

GONSEl
Comm III 6m
Comm lV 2m
G-28 Xcvr
GC- IOS 2m XCVf
900A (2ml Xcv.
902A DC Supply
'lO lA AC Supply
G-B Receive'
GR-211 Receiver

PMR_7 Rece,ve, 39
M-1070 AC DC 3?

155.- K ReceIver 525
32V .] Xmt' 199
32$- 1 Xm(r 375
325·3 x...., ~5

62$- 1 VHF Conv 595
312B·4 COf1sole 149
KW5·1 (500·1000, 675
KWM-I (0-500) 2<19
3510·1 Mollnt 25
KWM·2 Xcvr 750
K" . !"'~ 2 Wate's 'el . 775
3510·2 Mollot 75
MP- l Mobile Sup 119
399B-1 OX Adaptor 25

R, L . DRAKE
I A Receive' S 109
2A Receiver 159
2AC Ca l ib"ator 12
26 Rece-ver 189
2BQ Combo 29
265 Speaker 9
TR_3 XCVf 369
AC·3 Supply 65
DC·3 Supply 95
R-4 Receive' 279
R_4A Receive' 299
MS-4 Speak.er 12
T.4X Transmitter m
E1CD
720 Transmitter s 49
722 VFQ 34
730 Modlliator 39
753 Transceiver 149

ELMAC
AF-67 (AS-IS) s 20
AF-67 Xmtr 45
AF-68 Xmtr 79
PMR-6 (AS-IS) 20
PMR·6A (AS-IS) 25

AMP LIDYNE
61 1 Xmtr 5149
161 VFO ]5

•• •
5 100 Xmt' S 89
5100B Xmtr 119
5156·6 SSB Ceo ~

L ·IQOQA Lin. Sup 1"9

CENTRAL ELECT.
IDA Exciter S 49
lOB Excuer 69
lOA Exc iter (table t 89
QT_! Anti-Trip ')
BC·"!i8 VFQ 19
6DOL Linear 219
CLEGGI

SQUIRES-SANDERS
99"er Xcv r S 99
Thor 6 (RF on ly ) 175
Thor 6 DC Sup Mod 95
Thor I:> A( Sup Mod 15
Zeus Xmtl 375
Venus Xmtr 249
Venus AC Supp ly 75
Apollo Linear 175
55 Becster 49
Inte,tept(ll' Ret 295
2Z"er 2m Xcv, 169
55 I R Receiver 475

COLLINS
7SA·1 Receiver 51]9
7SA·2 Receiver 219
75A·] Receiver 269
75A·4 100 lOOOj 3<\9
270G Spea~ef 19
755-1 Receiver 295
755- 1 "'''atets Re j . 325
755-] Receiver 399
755-36 Receiver 475
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Ray Grenier K9KHW
Mgr . Mail Order Sa les

Use Handy
Coupon
Below

GET OUR

DEAL TODAY!

Terry Sterman . W9DIA
Pro pr ietor

l fJfJ/l hfJ furtner .'
The Best Deals (Trade or No Trade) on
New Swan Equ ipment are being made at

AMATEUR ELECTRONIC SUPPLY

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Milwaukee. Wisconsin 53216 7.
• I aminterested in the following newequipment: •

• •• •• Inave the following fa frade : (wnal's your dea l?) •

• •• •• Ship me the following New Equipment: •

• •• •
• I enclose s I Wi ll pay balance (if any) •
• 0 CO O 0 l ye" D 1 yea15 D 3ye" , •• •
• Name •• •• Address •

· C·t •
• Iy •

• Stale Zrp .
• 0 Send 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

AMATEUR
ELECTRONIC

SUPPLY
4828 West Fond du Lac Avenue

Milwaukee . Wiscons in 53216
Phone (414) 442·4200

MILWAUKEE STORE HOURS: Mon & Fri·9 am to 9 pm:
Tues . Wed. Thu rs -9 am to 5 :30 pm; Sat- 9 am to 3 pm

IM PORTANT! - Be sure to send all Mail Orders and
Inqu ir ie s to our Milwaukee store . whose address is
shown above . VISIT - Please do not write the fol­
lowi ng Bran ch stores - they are s e t up to handle
walk-in trade only-

350 Ia-80m Transceiver ••••••• .• • .•• ( 14.98) $420.00
400 IO-80m Tran sceiver les s VFO •• .• ( 14 .98) 420 .00
250 Transce iver for 6 Meters . • .••••• ( 11.55) 325 .00
Mark I Linear - less tubes .••. .••••• (1 6.97) 475 .00
Two 3·400Z Tubes for abov e . . •• . • • . •• (2.27) 68 .00
405 MARS Osclflator > 5 fixed ch ann els ( 1.44) 45 .00
4068 Miniature Phone Band VFO • •••• . (2 .52) 75 .00
41 0 Full Coverage VFO . • • .. •.• •• • •. • (3.25) 95 .00
117XC r 17v AC Supply w/cabine t & spier (3.25) 95 .00
230XC As above . but for 230 volts .• .• (3.6 1) 105.00
117XB 11 7v AC Supply ooly- less cab ine t

& spkr . (norma lly used with 400) (2.52)
230XB As above. but for 230 volts (2.88)
14-117 12v DC Supply w/cab le . • .. •.. . (4 .5 1)
14·230 As abov e . but w/ 230v Bas ic sup (4 .87)
II7 X Basic AC Supply ONLy .• .. .. .• . (2 .16)
230X Basic AC Su pply ONLy .•.. .. .•. (2 .52)
14X 12v DC Module & Cab le .. . . •. .•. . (2 . 16)
14XP As above, but Positive Ground .. (2 .34)
Cabinet . Speaker & AC Line Cord ... . .
117v or 230v Line Cord (s pe ci fy) . .• .• •
8' Power Sup ply Cable w/Jones Plug. ..
VX-I Plug· in VOX ..• .• . .. .. . . . . .•. .
SSB-2 Selectable Sideband Kit for 350.•
22 Dual VFO Adaptor for 350 & 400 • . . •
100kc Calibrator Kit for 350 .......••.
500kc Cal ibrator Kit for 250 • ... .. . . • .
10m F ull Coverage Kit for early 350 '5 .•
55 Swantenna - Remote Contro l .. •.. •. (3 .25)
45 Swa ntenna - Manual •.. • . . . •. • •.•. (2. 16)
Deluxe Mob ile Mount ing Kit. •.• ..• • . . .
RC·2 Remote Control Kit. ..... • •. • ••.

U~~K at your low Monthly Payment
AFTER JUST 55!12 DOWN

The payments shown above ale fOl a 36-month t tme-payment
plan with 55.00 down. The minimum tot al order that may be
f inanced for 12 months i s 560.00; for 24 months · 5120.00;
for 36 months· 5180.00. NOW! OUI t ime-payment plan olfers
a 105-day pay-ctf option!

CHICAGO. ILLINOIS ORLANDO. FLORIDA
6450 Milwaukee Avenue 19 Azalea Pk. Shpg . Ctr .

Phone (3 12) 763-1030 Phone (305) 277-8231
CHICAGO & ORLANDO STORE HOURS: Mon . Wed . "rhur s >

'2 to 9 pm; Tues & F rl- 12 to 5: 30 pm; Sat - 10 am to 4 pm
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WTW Country List
AC 1. 2 . 5 . 6. j , 8. 9. f)-Bhutan
AC3-Sikkim
ACt - Tlbi' ll
AP- Ent l ' lIklstan
AP-West Paktst an
BV, C3- P'ormosa (Talwan)
BY, e--chlna
n ;...-.chllt

-rus-c-see KC4
n XlA-Eastu Island
CEO X- San ~·tli.1;

CWZ--Juan Fernandez
en. f O--Cuba
CS-Mol1"O(O
CP-Bollria
CR3. 5-I'orlugul'!e Guinta
CR4-Cape Verde h land!
CR!I-Prlnci pe, Sao Thome
CRfj-Ancola
CRi- Moumbique
CItR-I'ortu~ese Tim or
CR9-Maeao
CTl-l'(lrtUiaI
C'T2- Azorts
l:T3- )h,ltor l a.
CX-UnliUl.J'
I IJ , lJL--Glonnan f 'ed. Rep. Wdt).RFU
DL. DJ-West Berlin
m.!-fri'nnan Olomoc:ratle Rep. (Ea.¢) -IlFU
DU-Phllllpinfl
E. _&IIII
E. 6-B.lffie Is.
F.AS--ean&lY Is.
EA9-Itnt
EA9_ Rlo de Oro
EA9-.."iPl n lsh MO!'l'(l("O
f~\0-R lo MUIldl &; Femundo roo Is.
},A0-Spanlsh Guinea
};r- Rt·p.ot I reland
EL-L1btr l a
EP-Iran
£.\3. 91>3. 9F3-Ethlopla

" -"'~"FBS-AmiUrdam " St. PI U] Is.
FB8----erout Is.
FB8- Kupelell Is.
F'B8--F'n-ll('h .-\nlartlea-REF
tT----eomea
}'f; , --{;uadeloope
}'IIS--('omoroes b .
FKIl-;.oell' Caledonia
FL-t'rt'Tlr h Somallland
•' :'.17- Maruntque
FIII:I--(:ll w er1on b .
•:1l 8-I..o~' dl.y & ChesteJ1leld I9. -R ~:F
•Y S-Touoouai (Austrai l [s,) -REF
.n~-Tuamotou (Gamhler Is )-RF.F
t'O I:l- :'.farques8a IJI,.B.EJ' .
~OS-Au.~rail Is. l eleept TOlibouai ) -REF
• 08--8oI"1l'1)· b . ITahUI) . REF
f r S_ SL Pterre '" M l'luelOD
FR;-RMmloll Is
fR 7/G--Glorl_ ls.
}' H7iJ-JUlO de ;';01"& I; Europe: b
FRin - Tromllffi b . .
f S7-81l nt xrerun I s.
F1' R. YJl- :\"ew HerbJdt-s Is
J.1YR-Wall ls " Fuluna Is. ·
. 17-Fft'llch I;niana &: Inini
G, GU- --.:nl:land
GC- flll ernill'Y & Ile]l\'nd<' ncles
fW- ,II'r&'Y h .
GIl~Is l e of :'.ran
GI-;';ort lwm Il"l' land
m l- Srotland
GW-W&leI
HA-lIul1Pl7
IIs..-SwlUotrialld
m;. IIRO-Li~htellllUln
IIC-Edncador
1Il '8-Galapacos
1I(,8E. KX6-Uton Atoll
HII-Haltl
1I1-lluminiran Rep.
HK-(;tl l (lmbia
IlK0- Hll j (l J<.' uevo
HK0-Mal pelo b .
IlK0-- San Andl'e!! & I' ruvioonda Is.
Ill" II :'.I-Korl'& (!'iolllh )
1B[ - KI)I't>an Peopl~ R,'p. (North )
IIJ'- Panama
IIR-IIOflllllru
118--Thai land
I1\'_\"alltan

-liZ See;z
I t - I taly
ISI- Sardenia
IT1-..'i Il'1Iy-DARC
JI- Trteste-DAHC
JA. KA-Japan

"

JT- :'. Ion::;oli a.
J Y- Jordan
K , W. WA, wn. elr,- n U

-"'A-SrI' JA
Kl lli-llaker, Howland & American

I' hoenlx
*KCH 1-Antarctiell ( see (,Efl )

KI ' 4- :'Iiavass>l, Is.
KI'Ii- }:ll.~l ern CarolinMl
KI' I\-W'-"'1'1TT1 Carolhws
Kn; -Palau, ;';Z.\ RT

*KI;) -Noe nx
Kia I;llanLanamo Bay
Klil, - (i uam
K(; ,,- :'.Ian us Is.
KI ; u~ - :'.l arla ll a Is.
K(;l il-lI"nlu '" \"olta l1o Is .
hIlG·- ll a'ol·lIii Is.
x nu. Kure Is.
I'.lt i - J" IIlHlnn I s.
KI.7- ,\I Il ~k R

K :'.Hl-~Il (II'i IlY Is,
K1'4- l'ucrto Rica
Kltti-U~'llku Is.
KS4-SWllIl Is.
KS4 R-- So.-lTllna Bank'" Haneador Cat
KSH-Amt'J'lean SamOll
Kn - Vlrgill Is.
KW,;....-Wake Is.
KXI>---~I .arshall Is.
KZ5- (:anaI Zollt
L .\ - Sonrar
I~\ II '-Jan Maren
I,,\ / P- Bt'ar Is.-HARC
1.'\ I I'-Svalbard
1-11f-lIoIHl"t Is.
J,U-Argentln ll
LU Z--(lJIlIl KCU
I.X_ LUXcllloourll
LZ- -BulO:W"ili
) 11. 9 '\I-San l h rlno
),U' f B--Bah l"l'ln Is.
:'.11'411, VS9--Sultllna!e or lluS("at '"

IIman
) IP 4Q---Qatar
:'.lI'H-T~laI Oman
U.\ - P' ru
OH5- I..ebaDOn
IH';--Austrl a
Oll-.·lnl and
OIl0-Aland
11K----( ·7.eehos1oraida
u.\"- lId l:lurn
UlH - (see KN )
IIX, XI'--Greenland
nr-F~,

OZ-llI"nrnark
1'.\0. Pll -:\"l'therl ands
l'J--Dllteh West I ndJes
I>J ~:'.I --Slnt :'ll aarteo
PX- AndolTa
r r-Rruil
!·\·O-.·...rnando de ~oronha

r r O-.."t. Pet-er-" ·Paul Bocb
PfO-Trlndade " ),Iartlm Yaz lJ.
I'Z----Swinam
51" Sl l-SlI"cden
SI'- I'ol alld
ST- Sudl\n
Sl i-EIO'pt
SV--(iret:'Cll"
SV- llod''I'an ese Is.
SV----('rete
TA-Turkey
TA-tAlrnpean Turkey-DARC
TF- Irt'land
TG--Guatemala
TI--(',osta Rica
T1 9--Coeos Is.
TI 9C--Comoran Reef
TJ---eamerolln
TI.....-rl"lIlral Arrielln Rtp,
T:\"--('onlOO Rtp,
T)(----( ;a],on Itep.
TT- -Chad Rep.
TIT- IlOry Coast
TY-Pilhomey Rep.
TZ- ) IIlU Rfo p.
l' A, I '\' , t:W 1 t hru 6-F.uropl'lln Runla-

HFU
r .\ -Kll!lSiH n Anta rt lca-R.' U
UA I-Franl Josenand
l".\~-Kalinill~

I.:A. I.:W. 9, O - AsiaUe RlESia
UAO-D1ek80o IS.-BYU
LAO-Magadan IJ.·R.·U
L\O -Taimar·RFU
n O-Tuf& .o\S$H-RFU
UA0---t'hllIt:Otsk· RFU
t:A0 - Yakut AS~R · R.·U

UAO -SakhUn Obl. -R.' U
I.:R5. liT5- Ukrain

IT 2-Whlte Rnssia
1"1 U\-Alef"baijan
n- ti-(;~(lrcla

l ' l ili-Arm~llia

l:lIil- Tllrkoman
L:I ,~-lTz hek

t'J S- TalJzllik
1.'I,1-KlIzal.:h
OI S- K1r&:hil
J::'Ii I -Ka~io-F ln lll ~1 Uptl. -Il.\RC
rO."- ~loldnia

r r :! -Llt hll:B nia
l"Q:!- I....tfia
t"R2-E>."tonia
n :. Yll---Canada

- ,"O---~ n :
' ·K- .\ Il,1ralia
n~-V,rd HOlle h.
YK f - Willls b .
\" K!+--t' liri sl mll s h .
" 1'9- T oros Is.
n : ll-:\auru Is.
n : V- Norrortk Is.
\"K!J- I' aplla Territor)'
" KH-Tffritory or :'Iiew Guinea
\"KO - lleard h .
\"Ii: O-:'.I~uarie b .
-YKO-~ I,T f

\"I' I- Rritish Hooduru
W :!-Antigua. BarbUda
W :!-AniUilIa
"I' :!-Brltish \'ittln h .
\' I ' ~-[)omlniea Is.
\'I':!--G~nada b.
\'I'~ -:'.lonst8l'lTat

\"l·:!-St. Kitts and :\evh
\ ·j·:!- St. LU('\I\
\· l· ~-St. vincent &: nepenoon ri~s
\"l' :l-llritish Guiana

- n ' 4-See 9i4
YP5-Turks & Call"(ls
v 1'6---Barbados
\"I',-Rahamas

-"ps-See KC4
'·P.~-.'altland Is.
\"I' ll- So. Georria
\"P8-~, Orkne)"s
\"I' ll- So. Sandwich Is.
\"1'8--."". Sht'tlands
yP-B~mll da

" QI- Zanzihar
\'ij8-AgaIl"!l'a &: 8t Brandon
" Q8-Chag(lS .
Yll8- ltburiti UlI
"QS-Rodrlguez Is.
"ij9- Aldahra I~ .
\'Q9--Seyehel les
\'Q9-rtesroehts
\"Q9--.' lIJ'Iluahar Is.
\"RI-Brltish PhotnlJ: Is.
\'RI--Gllbnt. Ei iJJ, " oeeen I\"IC!-Fljl s.
VR3--fanning t Chrlamu Is
\'Hf- Solomon Is, .
' ·R'i- TooK& Ill.
\'Rfo--Pltairn Is.
\'S,,- Rnlllei
\ 'S6- lIong Kong
,"fill-Aden & Sorotra
\'S91I- Kurlll 1thurla Is.
\'S9K-KamlirlUl h ,
\, fo;fl~I-~iltld i\"ll I s.
VU2-AndalIlan &; ~Irobar Is.
\'U2-India
\' U2- I.e.ccadive Is,

· W_"'" K
XI.. U '-lfl'J iro
xt:. XY-Refill a GICado
XT-\'oILait Rep .
XI;-('anlbodia
X,-----soutb \'let :\"am-RFU
XW8- 1Ao<
XZ2-Bul1lla
YA- Arghanlst all
YI-Iraq
TK- Syrl ll
Y:'Ii-NlearagUll
Ytl---llumania
YS--Sahador
YU-Y\IIOslafi a
n '-\"I"DI"Wt'la
'n O-Am Is.
ZA-.\lbanla
ZB2--Glbraltar
Z03- Gambla
Zll5- Slfaziland
ZIl'- St , Helena
ZD8-AllCl.'llsioo
ZII9----(;Ollgh " Tri!Jt an de CUnha
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101-Mllawi Rep.
iX-Al~ril

iZ (HZ)-S.udi Arabia
8F- I ndonesla
8Z4- Saudl Arab ia/Iraq !'ieutral Zone
87.5 . 9K3- Ku....U/S.udi Arabia :Seu~a1

Zoo.
· 9Al - Stt )I I
- 9.: . 9F~ ET

9GI-Chana
911 1- l l alta
9J2- 7.ambla
' K2- Kuwalt

.9K3-See 87.5
9L I-Slerra Leone
9:\12- West l b lay!ri.1
9:\16. 8-F.ast :\fall.)·sll
9:\' -l-Slna:apon
9~1-~epal
9 Q5- Rep. of t he Enngo
9U5- Burumli
!lX5-Rwl\nda
9Yt (\'I'4 )-Trinld;1(1 and Tebago

R.;F-Re.e.au cee Emetteurs Franra1.<l ( France )
RFU- RadiOllJlOl1. Fedeeat lcn oIf t he n~SR
The ast.trIsks Indieate additional pn'1l. res for a wuntry.

3\'8-Tulllsl a
3W8- North VIet ~lm ·RFU

-t s7-e~1JOll
-ttl-I .T.U. GeneTl . Switzerl and
-I\\'-l"eman
"-I~l
H I- IsraeUJorda.n DemllitariRd Zone
SA-Llby.
5B-I ZC4--Cyprus
,,1I3- Tanranyik&
5:'<2- Jlil&trla
r;R8-MaIa&:lUlY
' T- M.lItant.nla Rep.
Sr 1-Sller Rep.
S\'-Toro £.top.

·SWI--..-.ee Z) [6
SXS-Upnda
5ZI-K~nya

6l}-Som. 1J Rep.
6W8-Senegal
6Hi-Jamalca
7GI- Rt'p. of Guinea

marked "d t b one of

U;'-Rhodestl
ZF'l-ell1man Is.
ZKl----eook I~.

ZKI-Manl hikl h .
ZK2-~ ill~ h .
ZI..-Autkland i Cam,btll I s,
ZL--Chllham Is.
ZL--Kennid.... Is .
Z1r-:"iA' ~..I..nd

-Z I.5-~ KC4
ZlI 6-W~!It~rn S..mo..
7.lI7-TokolII1l8 h .
ZI'-I'ara ~'IlIY

Z:-; I, 2 . 4. 5 . e-c-scutn Arrie.t
ZS2- 1brion .I: J'rinte Edward Is.
ZS3--South wes. Mrica
7.Si- Sll"ulland
7.S8- Ruuloland
ZS9-Bechuanabnd
D I4- Ua rb. Teresa
]S9-S,lrat Moy Is.
' A-Uon.co

.\11 countries are from ARKL list escent UlDle
rbe follOll lnlf :
n .\Re-Oeutschl'r Amauur Radio Club ( West GermanJ)
~z'\RT-~l'. Zl'aland Associ.tion of Radio Tranamitll:'l'1

Gus Browning W4BPD
c/o 73 Magazine
Peterborough, N.H.

The WTW and You, Mr. DX'er
The Fall DX Season is upon us again. This

is the time of year when the DX will be com­
ing thru with those strong signals. \Vith the
sun spots getting a little bit more plentiful
every month, DX'ing will be FB for a good
many years now. After that the spots will taper
off ami we all will be getting older and older.
By the time the next peak comes around some
of us won't he here to enjoy the FB DX'ing
that can and will probably take place again.
Or by that time the frequency allocation con­
ference will have taken place, and maybe our
bands will all be stolen from ns by the com­
mercials or other folks that are eyeing them
right now. So I say if you are interested in
working DX, now is the time to get started.
Get in on the fun while the bands are jumping
with plenty of OX.

Of course if you are stuck with the ARRL's
OXCC you have had itl You have just "worked
yourself out of business" if you have been
with the DXCC all these years. There [nst
isn't anything on the bands that you need, so
you can put a cover over your rig and go take
a look at TV or go fishing. But there is a solu­
tion to your problems in the \VT\V. To qualify
in the WTW competition all QSO's have to
have taken place since 0001 G~IT May I ,
1966. Now this puts Jots of countries in the
"rare" side of your ledger. I would estimate
that well over 100 countries have not been on
the air since May first. Is that not better than
having maybe just one or two rare ones left
like the OXCC? At least you have some
DX'Ing to do and that's better than 75 meter
ragchewing or traffic handling. There is plenty

for you to do if you like to work DX for the
all new \VT\V DX award. Rem ember there
are certificates for 100, 200, 300 aod 350
countries. as well as a \VT\V for each band,
and each mode. There is no mixing of the two
or the bands, either. Everyone starts at the
same point. The newcomers to DX'ing; have
the same chance as the old time DX'er.

Our country list is a reasonable list. It's
made up of all the countries on ARRL's OXCC
Jist plus a few that the Radiosport Federation
of the USSR recognizes and a few others from
the REF of France and the NZART. Others
will be added when we hear from the other
nationally recognized amateur societies of
overseas nations. \Ve are not including any
countries just because we think they should
be in the \VT\V list. All countries were sug­
gested by others, not us. \Ve don't want any­
one to «button hole" us at some convention or
gathering and ask us why such and such a
place is a country, and such and such is not.

Of course if you are a tired, lazy, washed­
out DX'er, the \VT\V is not for yOH. It's for
the wide-awake fellow who wants to do some­
thing, one who is tired of just sitting in his
shack twiddling his thumbs with nothing to do
hut gaze at his rig and yawn and go out to
that TV set and gaze at it. You just keep on
with the OXCC. It's your meat. The top Fel­
lows in the DXCC have nothing much to look
forward to. Of course, they may need ZA or
YI or maybe one or two others and with all the
weekly OX bulletins you know if any of these
will be on well in advance so there is ubso­
lutely nothing for you to do. The days of
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call

name

a ddr e s s

mode a n d band

number of countries

List of stations worked (wi t h date of QSO) in alphabetical
order. This list can extend to the back of the card.

On the reverse: Name. call and signature of person submit ting
or verifying cards and date.

Please use thi s format (shown full size) for submitting appl ications
for WTW award. Send to Gus, 73 Magazine, Peterborough, NH 03458.

"sneaking home" from work like hack in the '" / K2- Still needed.
SO's has gone as far as the DXCC is concerned. W/K3-Still needed
But this can be done right now with the \V/ K4- Virginia DX Century Club
WTW. The WTW will bring back the "good (W4NJF)
old days' for all of you, even the newcomers. W/ KS- Still needed
There is plenty of rea l good stuff on for the W/K6-0range County DX Club (W6KT E)
serious minded WTW DX'er-cbut not for the W/K7-Western Washington Radio Club
top boys in the DXCC. The DXCC certainly (W7PHO)
was a good deal for the boys a few years ago. W/K8-Still needed.
but, fellows, those days are gone. This WTW W/ K9- Still needed.
is a modern-day D'X'er's wish come true. Get W/K0 - Still needed.
in there fellows and join in on the fun. It's \Ve ask aU verification dubs and hams to
waiting there just for you. lise a uniform method of submitting to me the

We are gradually getting "verification information on the DX'ers who qualify. Please
clubs" lined lip for the awards. \Ve don't want use the form shown. This will make my task
any onc to have to mail his QSL cards away a lot easier and we all will be using the same
from his continent, and in the case of USA system of keeping records. I strongly suggest
hams we want to have a "verification club" in you keep a similar list on filing cards for future
each call area. We still need a few to fill in reference if needed . Note to verifying clubs:
here and there and are looking for volunteers Be sure to return the cards to the sender,
yet in a few places. Any of you club members fellows. \Ve don't want anyone accusing us of
in the areas not yet covered, how about taking slow service, lost cards, stolen cards, and other
this up at your next club meeting and submit type things that I have heard about some other
your club for consideration to me, c/o 73 Mag- awards that require QSL cards. Let's all really
azine. No individuals please-only recognized give the DX'ers fast service and no monkey
clubs. Here is a full break down on how we business.
now stand : 'Viii close this little article with a reminder:

Asia-\Ve yet need one he re I shortly will start putting out a weekly DX
Africa-Also still needed magazine, The DX'ers Magazine. It'll help
Oceania-Also needed you keep right up to the minute on current
Europe-Via RSGB active DX. Most of the good DX is past history
South America-cVenezueluuo Hadlo Club, hy the time it's in a monthly magazine, you

Caracas know. This is something entirely different-
Canada-Edmonton n adia Club something that no monthly magazine can do.
W/ KI-Still needed. Let me hear from you. . . . Gus
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SERVICE
TESTED

EQUIPMENT
FREIGHT FREE WITH
CASH REM ITTA NCE

IN CONTINENTAL U. S.

3316 Main Street
Ri.erside 3, California 9250 I

Phone 683·0523 (area code 114)

MISSION HAM
SUPPLIES

RT-l WIRED AND TESTED $99.50

CHECK THESE FEATURES:* ALL TRANSiSTORIZED, SELf POWERED.* 13 SEMICONDUCTOR CiRCUIT.* MILITARY GRADE EPOXY CIRCUIT BOARD.* RUGGED CONSTRUCTION.* REVOLUTIONARY TUNING INDICATOR. AS ACCU-
RATE AS A SCOPE.

* SINGLE CHANNEL AND NARROW SHIfT COPY.
* ANTI-FADE AND DECISION CIRCUITRY.
* SELECTIVE FILTERS TO MINIMIZE GARBLE DUE

TO INTERFERENCE.* TWO CASCADE LIMITERS EMPLOYING DIODES
AND TRANSISTORS.

~ea't!e 8oX"
TELETYPE CONVERTER!

DESIGNED and BUILT b y
DON STONER, W6TNS

Write for SPEC SHEET today!

MISSION HAM SUPPLIES
3316 Main Street. Riverside. Calif. 9250
o SHIP ONE "STONER" RT-l CONVERTER:
o QUOTE trade allowance and terms.
o Please send latest HAM flyer.
o Put me on your mailing list .

(Cash orde rs shipped FREE in continental U. S.)

NAME .. . . . . .....••..•...... ... ... Call ..... .. . • . • . . . .
(pl,,.se print)

Address _. . • . • _.

City •. .. . . . . . . . . .. •.•...... Slale ....•. .••Zip •..... .•
(Calif. orders add 4% till)

r----------------------

$ 169.00
219.00
239.00
369.00
3 59 .0 0
459.00
159.00
149.00
359.00
109.00
129.00
199.00
269.00
109.00
129.00

$ 89.00
199.00
259.00
299.00

89.00
129.00
199.00
169.00
159.00

95.00

Now
$ 3 19.00

65.00
249.00
229.00

17.00

179.00
139.0 0

$ 99.00
365.00
149.00
129.00
179.00
249,00
249.00
250.00
249.00
349.00

59.00

$ 1 39 .0 0
389.00
169.00
169.00
209.00
275.00
275 .00
289.00
289.00
379.00

85 .00

Wo.
$ 37 5.00

75.00
269.00
2S9.00

19.00

21 9 .00
1 59.0 0

$ 189.00
239.00
269.00
419.00
389.00
525.00
179.00
179.00
399.00
129.00
149.00
259.00
339.00
1 49.0 0
149.00

$ 10 9.00
2 29.00
409.00
349.00
109.00
159.00
239 .00
269.00
189.00
119.00

TRANSMITTERS
B-W 5100-5 .
Collin s 30L-l ( like new) .
CE 20-A WI De lu lI: VFO .
Gonset SOD-W lineo r .
Gonset GS8-1oo ...•..•• • . . .
Gonset GSB-201 ... . ...•. ...
Hollicroften HT-37 ... ..•. . .
Heath HX-l0 Marauder .
Hammorlund HX-50 .
Johnson VIK-500 ( like n ew) ..
Heath 58-10 5S8 generator

VHF EQUIPMENT
Clegg 9 9' cr 6 Mtr Xcur .
Clegg 12'er 2 Mtr Xcvr .
Gon set New 220 me Comm IV .
Gon set Sidewinder 2 mtr .
Gonset Comm II 6v 6 mtr .
Gonset Comm III 6 mtr .
Gonset Comm IV 6 mtr .
Poly-Com PC6 6 mtr x cvr '"
Heath Sho wnee 6 mtr .....•
Heath HA-20 6 mtr Lineor

TRANSCEIVERS
Collin s KW M-l (1 0.15.20 )
Collins KWM-l AC pw r. Sup• .
Notional HeX-] (2 0- 40. 80) . .
Gala xy III .. . . • . .. .. . . . . . .
Galoxy III Spkr. Con sole .
Gonset G76 (a ll bond)

wI De p.r. Sup .
Swo n SW· 17S (7 5 mtr) .

RECEIVERS
Collins 75A·l .
Collins 75A-2 .............•
Collins 75A-3 .
Collins 7 SA-4 W / 3.1 f ilter .
Co llin s 75S-1 • . . . . . .. . _• .• .
Co llins R-388 . ..........••.
Droke 2A .
Hollifrofters SX- l l l .....•• .
Hammorlund SP-600 .
Hammarlu'-d HQ.l00C ....•.
Hommorlund HQ-110C .
Hommarlund HQ-170C .
Hommorlund HQ-180C . _ .
Heath HR-20 .
Notional Nt-270 . . . . . . . . . • .

........................................-----------------------------------
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J . H . N el son
157 Fernwood Terrace
Stewa rt Manor
Gorden City, N .Y.

The Future of the 10 meter Band
The text of a talk gicen May 14 by 73's propagation
columnist to the North Jersey DX Association.

Ahont the 10th of April, 1966 I received the area of high sunspot numbers betweeu
a telephone call from ~Ir. Bob Stankus 1936 and 1938. These frequencies were then
\V2YCZ. He asked me in a very casual man- run simultaneous ly with normal communica-
ncr, as if there were nothing to it, if I would tions frequencies, which were on about 2 1
predict for the North Jersey DX Association i\IH z and received on a dual tape recorder
the futnre of the 10 meter band. [ did some so that the messages that Buenos Aires was
quick thinking and realized immediately tha t sending would appear, one above the other, on
in order to predict the future of th e 10 meter the same piece of wide tape. As an experiment
band I also had to predict the future of the the operators were ordered to copy the higher
present sunspot cycle. I do not like to predict frequency whenever it was useful even though
the sunspot cycle because after 20 years re- the lower frequency was still satisfactory. I
search on sunspots I have come to realize how further found in the archives of the Fre­
whimsically the sun can behave. I also know quency Bureau that the amateurs were a llo­
from history that some pretty important as- cated the 28 to 30 ~IH z band in 1927 for ex­
tronomers and researchers had gotten into perimental purposes accord ing to the records
trouble working on this sub jcct in the past- of the Madrid Conference in 1932. So the
many of them knowing far more about the amateur preceded the commercial stations in
subject than I do. However, I considered the the investigation of this h and. They proved
sub ject as a challenge and d ecided to see its usefulness.
what I could come up with . I had quite a bit Since the early 1950's the receiving tech-
of data available on past sunspot cycles to nicians at the RCA Communications receiving
use as research material. station at Riverhead Long Island have kept

First. I went into the history of Frequencies meticulous "two hour" records of the lowest
near the 10 meter band in the archives of the and highest frequency readable from the
RCA Frequency Bureau and found that RCA European area. At the same t ime, they a lso
Communications sta rted to experiment with record the quality of the signals in this band .
3 1 MlIz which is of course sligh tly less than I went through these records for the years
10 meters, early in 1930. The experiments 1955 to 1960 inclusive and determined the
were conducted with Buenos Aires. RCAC number of hours per d ay throughout the whole
using \V2XS on 3 1420 KHz and Buenos Aires of each year that frequen cies between 26 and
using LQB2 on approximately the same Ire- .30 .\IHz were recorded as good. The data
quency- Unfortunately this was ncar the he- shown by these records is presented in chart
ginning of the 1930 sunspot low and the A.
project had to be suspended until we got into An examina tion of this chart shows quite

1955 1956 1957 1958 1959 1960
AB AB A B A B A B AB

Jan 0 20 4 70 134 152 234 202 208 2 17 76 139
Fe b 0 21 0 123 94 117 148 165 172 143 88 103
Mar 0 5 4 116 72 167 106 191 186 186 80 103
Apr 0 11 0 105 14 175 24 196 42 163 4 120
May 0 29 NR 136 0 165 8 175 0 172 16 119
June 0 33 0 117 0 205 14 171 0 169 4 109
July 0 26 0 128 a 194 a 191 0 149 0 119
Aug 0 40 0 171 4 163 8 200 0 198 0 131
Sept 0 4 1 40 182 88 244 84 201 12 145 10 125
Oct 0 59 NR 16 1 122 263 220 181 48 111 8 8 1
N ov 0 90 146 203 212 207 230 152 44 124 38 87
Dec 0 77 172 185 194 233 184 187 66 125 34 83
TOTAL 0 452 366 1697 93 4 2285 1260 2212 778 1902 358 13 19
A-The number of hours between 8 AM and 2 PM EST (1300 GN.T and 1900 GMT) that frequencies between 26
MHz, and 30 MHz were logged as good from Central Europe at t he Rive-heed Long Isla nd , New York receiving
station of RCA Communications, Inc. •
B-The Zuerich monthly sunspot number.

C hart A. C om pari son o f s u nspot numbers with sta t io ns received on 10 m eters . Compiled by J . H . Nel so n
of RCA C om mu n ications, Inc.
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dramaticall y the good correla tion there is be­
tween the hours of usefulness of these higher
frequencies and the yearly sunspot number.
In 1955, with a yearly sunspot number of
only 452, Riverhead logged no hours of use­
fu lness on frequencies above 26 MH z. I would
like to point out however that this does not
mean that these frequencies did not break
through occasionally since the technician does
not keep a constant watch for them. H e in­
spects the band every two hours on the hour.
As we go into 1956, the yearly sunspot num­
ber increased to 1697 and the hours of use­
fuln ess rose to 366. In 1957 yearly sunspot
numbers rose to 2285 and the hours of use­
fulness increased to 934. In 1958 the sunspot
number stayed above 2000 being 2212 and
the hours of usefulness increased to 1260. In
1959 the sunspot numbers began to drop
showing a yearly number of 1902 and the
usefu l hours of these frequencies dropped to
778. In 1960 the sunspot number d ropped to
131 9 and the hours of usefulness on these
frequ encies dropped to 358. In 1961 we find
that these frequencies did not show up in the
records at a ll although as 1 have said before
there were p robably occasional periods where
they would have been heard if we maintained
constant coverage.

I would a lso like to point out that these
frequencies have very little or no usefulness
d uring the summer months. They begin to
show up in September and fade out in April.
The data shows this very dearly.

The sunspot numbers that are shown here
are the monthly averages. \Vhen these aver­
ages are smoothed into 12 month smoothed
averages we find that the smoothed curve be­
gan with 14 in January 1955 and increased to
81 by the end of the year. In 1956 it began
with 89 and ended with 164. In 1957 it began
with 170 and ended with 200. In 1958 it be­
gan with 199 and ended with 180. In 1959
it began with 179 and ended with 132. In
1960 it began with 129 and ended with 84.

It appears that a smooth sunspot number
in the neighborhood of 80 to 100 is necessary
before these frequencies corne to life . D ata
on this phase of the subject appears in C hart
B.

Data on this chart pertains to sunspot num­
bers and sunspot cycles from 1755 up to 1964.
It was analyzed in the following method in an
effort to produce a technique whereby it
might be possible to anticipate the trend of
cycle number 20 which started in 1964.

I analyzed the sunspot records b y several
different methods before I came up with what
is shown in this chart. Examination of past
sunspot cycles indicated that low maximums

OCTOBER 1966

Low High
Cycle Yeo r A • Yeo r

I 17 55 19 a 7 176 1
2 1766 7 116 1769
3 1775 12 15a 1778
4 1784 9 14 1 1788
5 1798 37 49 180 5
6 181 0 64 4a 18 16
7 1823 44 71 1829
a 1834 16 146 183 7
9 18 43 9 132 1848

10 1856 23 9a 1860

Low High
Cycle Yeor A a Yeo r
II 186 7 14 140 1870
12 1878 33 75 1883
13 1889 37 a6 189 3
14 190 1 33 64 1906
15 191 3 45 105 191 7 (Short

Peak )
16 1923 la 7a 1928
17 1933 23 120 1937
1a 19 44 a 150 194 7
19 19 54 17 200 1957
20 19 64 10 (135) (1 9 68)

Total 46a 206 4
Average 24 loa

A-The number o f months with a sunspot number of
10 or less during each low period .
B-The maximum smoo thed sunspot number o f the tot-
low ing h igh period .

C D E F G H
19 a7 37 49
7 116 7 116 64 4a

12 15a 12 I sa 44 71
9 141 9 14I 23 9a

16 146 33 75
9 132 9 132 37 a6

14 140 33 64
la 7a 45 105
a 150 a 150 23 120

17 200
Tot a l 129 1348 45 697 339 716
Average 12.9 134.8 9 13 9 .4 37.5 79.4

C-The low periods with 20 o r te ss in co lumn A .
D-The sonsoct n um ber in column B.
E-The low periods with 12 o r less in colum n A .
' -The su nspot number in column B.
G-The low periods with more t ha n 20 in colu m n A .
H- The sunspot number in column B.

Chart B. Compiled by J . H. Nelson of RCA Com­
munications, Inc.

were p receded by prolollged periods of low
min imums and high sunspot maximums were
preceded by short minim ums.

After several di fferent a ttempts I found
that if I counted the number of months with
a sunspot number of ] 0 or less during each
minimum period I got the best correlation in­
dicative of what the following high was going
to be like. I won't go through this chart item
by item hut I would like to point out to you
that in Column A we have listed the number
of months that 10, or less than 10, sunspots
were recorded, and in Colum n B is shown the
maximum smooth sunspot number for the
high period that [otloiccd a few years later.
These dat a show quite clearly that the high er
maxima were preceded by short low periods.
and the low maxima were preceded b y long
low periods. This wiII become apparent to
yOll when you stud y the chart closely.

On the lower section of the chart u nder
Colum n C ] have listed all the low periods
that had less than 20 m onths duration and in
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was going to be low we would have been
right 7 times out of 9 according to the figures
in Column G. This particular approach indi­
cates a strong probability that the figure as­
sociated with cycle 20 stands an 80% chance
of being correct. But let me point out once
again to you that I am not an expert in sta­
tistical analysis and this coupled with the fact
that sunspot cycles are very difficult to pre­
d ict causes me to warn \ "OU that I might be ill

•
error.

1 have prepared two grap hs that can be
used as a further guide in anticipating the
future. This first graph (F ig. 1 ) shows the
type of ~lUF curve associated with a
smoothed sunspot number of 105. It is for a
circuit between E astern U.S. and England. It
can be seen from this graph that the most
likely periods of the day for 10 meters (or
28 ~IHz ) to be in operation are between 12
and 19 G~IT in Xovember. T he next graph
( Fig. 2 ) shows the November ~ IUF for the
same radio circu it based on a smoothed SUIl ~

spot number of on ly 65. You will notice that
th is lower smoothed number predicted a ~IUF

bare ly above 30 ;\ IHz. This indicates that
somewhere between it smoothed number of
65 and 105 the 10 meter band is going to
become operational. This figure is probably
close to a smoothed sunspot number of 80
which should appear during the 1966-67
winter.

T he statis tics p resented and analyzed ill
this report p red ict that 10 meters should
come to life, at least spasmod ically, between
U.S.A. and Europe during the coming winter
( 1966-67) and should be well established by
the following winter. ... Xelson

Fig . 2. MU F ve rsus t ime of day, Nove mbe r 196 1.
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Fig , 1. MUF versus time of day, November 1960.

Column D I have listed the sunspot maximum
associated with each of these periods. You will
note that out of the 10 periods listed that had
relatively short minima there were 8 with
fairl y high sunspot numbers during th e Fol­
lowing maxima.

In Column E I have been even more selec­
tive and picked out the periods that showed
only 12 or less in Column A and here you see
at a glance that these shortest periods of
minima were followed by quite high maxima.
The average lengths in months of these shorter
periods was 9 months and the average sun­
spot maxima comes out to be 139.

If you would refer to the top of the chart
and pick out cycle 20 you will see that Col­
umn A carriers the figure of 10 indicating that
the 1964 low had 10 months with a sunspot
number of 10 or less. A figure of 10 in Col­
umn A predicts a following maximum in the
neighborhood of 135. T his analytical tech­
nique therefore predicts that the sunspot num­
ber in 1968 or 1969 will reach a smooth
sunspo t number of at least 135 which should
open the 10 meter band to Europe qui te well
from Sep tember to April.

Column G and II Indicates that prolonged
minimums were followed by low maximums.
You can see from the da ta that when the
average length of a minimum was 37.5
months, the average of the following sunspot
maximum was only 79.4. Of the 9 items listed
in Column G, seven of these items correct ly
predicted that a low maximum would follow.
Two items were in error b ut not seriously.

To recapitulate, if we were to bet on a sun­
spot number to be high using the fi gures in
Column C we would have hcen right 8 times
out of 10. It we bet that a sunspot maximum
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SWAN PRODUCTS AREN'T PERFECT!

Over a year has elapsed si nce I first enthused over t he Swan 350 and 400.
So ecstatic was I in extolling t heir vi rtues t hat I began composing idioms
which expressed their value in comparison with brand X or Y. I had even
come up with a quotient of value ( f req uency coverage times power divided
into dollars). Oh-I felt I had something and so I called Herb J ohnson.
founder and owner of Swan, to see how he'd react to my "baby." While
reading it to him I emphasized certain phrases and words-expecting him
to say-"that's right or fine"-When I was all through there was a deathly
silence. No comment-no voice at all-HAre yo u still there Herb, I asked"?
And after a further pause Herb's low voice saying, " I don't like what you've
written-I'd rather you didn't print it. Our gear isn't perfect-we have had
ou r troubles and we're a long way from being satisfied, etc., etc.".

I felt d isappointed-yes-but when I stopped to ponder Herb's remarks I
realized only too well that he was r ight and therein lies my message about
Swan-the continuous im prouemenis which you never see li sted in any ad
nor in any instruction manual a nd which make a fi ne set st ill better .

Example: When the 350 was first produced it drifted a li t tl e too much­
Swan found that they could reduce the dr ift 3 to 1 by physicall y isolating
the transistorized oscillator in a li ttle box under t he chassis.

Example : It was fou nd by using ceramic forms in the VFO- a fu r t her
6 to 1 improvement result ed.

Example: By wi nding their t ank on a ceram ic form they reduced the
possi bility of tuneup wa rmt h melting or changing the sha pe of the or ig inal
ai r wound coi l.

Example: By cha nging the tuneup procedures with a s imple ci rcuit change
you no longer have to worry about exceed in g the di ssipation ratings of the
fi nal-even for as long as several minutes.

Example: The 10 meter band is complete now; earl ier models covered only
pnrt of the range.

I could go on a nd on-because t h is list isn't complete-The Swan 350 isn't
perfect, but it's constantly being improved a nd fo r t hose who own an ea rly
version, the factory will up dat e yours at a very modest charge. Show me a
better set and I'll eat that proverbial hat.

And for you fellows who want to know where t he word "Swan" comes
from-I'll tell you . Herb Johnson's father's na me was Sven, Swedish for
Swan.

73
Herb Gordon WIlBY

P.S. In addition to t elling you about Swan we'd naturally like to be selling
you Swan-we have the works at regular prices. Look at t he pictures in my
competitors' ads, but send the orders to me. Hi !

HERBERT W.GORDON COMPANY
Woodchuck Hill, Harvard, Mass., 01451

Telephone 617-456-3548
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Ralph Hanna W8QUR
3023 Emmick Drive
Toledo, Ohio 43606
Photos: Les Toth

WRL Duo-Bander 84

For a long time I have been spoiled by
using a transceiver in the car and the boat, to
the point where the transceiver was always
being taken into the house. The separa te trans­
mitter and receiver were such that it was im­
possible to make into a transceiver combina­
tion . When World Radio Labs announced the

74

Duobander 84 at its low price this seemed to
be an ideal way to eliminate taking the rig
out of the car and hauling it into the house
Of, if it was on the boat, hauling the set and
the AC power supply from the boat to the
ear and then into the house.

The specs in the ad seemed too good to be­
lieve for the money (only $159.95), hut one
was ordered. It is sometimes more fun to order
and wait, than to buy off the shelf. This way
you get double pleasure; first, the placing of
the order, then the anticipation while waiting
for it to arrive.

As soon as it arrived it had to be put on
the air and, in spite of a large card on top of
the set saying "please read the instructions
before you send it up in smoke," I had to
hook it up and see how the receiver worked.
80 meters was tried first, and the velvet­
smooth dial and the wide 2 kHz divisions
were a real pleasure to use.

The urge to transmit was great, hut I de­
cided at this point that 1 was not as smart as
the book-so the instructions were followed ,
and it was on the air in a few minutes. The
tune-up was the ultimate of simplicity : Adjust
the bias; tune; null the carrier and set the mic
!!:ain (with the a id of the large edge reading
meter ) ; then go. T he 300 watts PEP sure
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160 watts PEP
43 dB below peak output
4 1 dB below peak output

29 dB below peak output
Xegllgible

Receiver:
Sensitivity
Selectivity

Transmitter:
Power output
Carr ier suppression
Unwanted sideband
spurious output
(2 tone si~.)

Oscillator drift

0.45 ,.V for 10 dB 5/ ;>;
2.7 kHz at 6 d B down
6 kHz at 60 dB down

Image & if rejection: 43 dB

The p icture shows the small size of this
transceiver which should make it a swell rig
for mob ile work. T he small size will allow it
to fit into the car in several ways. Dollar for
dollar, you will have to look a long way to
find so much transceiver for u nder $160; and
it comes ready to operate. Just a little over
50¢ a watt.

T he final ampli fier uses a p air of 6H F5·s.
T hese tubes have a very high pla te dissipa­
tion to start with, and Svlvania tells us that m

•
amateur service they can be up-grad ed 30%
to a total of 36 watts. These tubes also h ave
the advantage that they will handle a fantas­
tic amount of current because of the design of
the plates. If you check the tube manual you
will find that these tubes will handle 900 volts
a t an average cathode current of 315 rnA
which comes out over 280 wa tts each, so they
just loaf a long w ith only 300 watts PEP on
two of them.

To really find out what this new transceiver
was doing, Hay Abair K8NBQ and I took it
over to Rowe Industries to check it out with
all the nice test gear that they have. H ere is
what we found, using a single tone signal at
2000 lIz:

looked hig on the mon itor scope and from the
reports it looked big on the other fellow's
S-meter.
Th~ next step was to start studying the in­

stru~tJOn book to see where all this signal was
commg from and how it was being produced.
At the same time the top and bottom of the
set were removed for a good look inside. The
first impression was tha t here was a verv nice
p iece of workmanship, a layout that wo~ld be
ea.5Y to service, and that a ll the parts were
first line quality merchand ise ; no skimp ing
here.

The study of the instruction manual re­
vealed that there were seven transistors, nine
tubes and four diodes. An int eresti ng thing
here is that two of the diodes are actually
t~an~i~tors and are being used just like
~9\ XL says to do in the July 1966 issue of
13 Magazine. All of the transistors are the
same type , so if you like to have spares you
only need one.

As is sta ndard with any sideband equip­
ment, this transceiver is of the mixing type.
The choice of freq uencies is a good one. First
the turnable oscillator is quite low ( 1.55 1.IHz
to 1.75 MHz) which, with the use of transis­
tors, makes a very stab le oscillator. Now since
this is a set that works on 75 and 40 meters,
it can quickly be seen that the right choice of
if frequency would a llow the oscillator fre­
quency to be added to get on 40 meters and
subtracted on 75 meters. The if frequency is
5.5 Ml Iz. The use of a McCoy 4 crystal lat­
tice filter gives the d esired selectivitv and un-
wanted sideband rejection. "

A very clever band switchi ng arrangement
has been worked out using slide switches. A
bar with fingers m oves the three slide switches
from 75 to 40 meters. This method of switch­
ing allows very short leads, and then there is
a space savings.

Since this transce ive r onlv tunes 200 kHz. ,
the band pass tuning coils are slightly b road­
banded so that they do not need to be tuned
when going from one end of the b and to the
other. The coi ls are shunted with resistors and
a portion of the coil is shorted out when going
to 40 meters. Each stage has two coils so that
the band pass can be fai rly wide with steep
enough sides to elim inate harmonics and spuri­
ous radiation .

One thing that impressed me was the fact
that the p arts list showed p rices. This in itself
is not so special, but h ere all the prices are
shown even for special items- and the prices
are net and not inflated prices. These prices
are the same that you would pay in any radio
store. And the prices of the special items like
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OTHER FEATURES

A
LARGE SELECTION

OF
RECONDITIONED
EQUIPMENT •••

INQUIRE.

FASTEST DELIVERY
TO ALL POINTS!

ACCESSORIES:
• SW· I17XC AC PIS $ 95
• SW·14·117 DC PIS 130
• SW·14X DC Module 65
• VX·I VOX Unit 35

• 3.5 • 4.0 me, 7.0 • 7.5 me, 13.85 '; 14.35 me,
21.0 • 21.5 me, 28.5 . 29.0 me (10 meter fu ll
coverage kit ava ilable).

• Transistorized VFO.
• Crystal lattice filter .
• ALC . . . AGC . . . s .Meter.
• 51/ 2 in. high , 13 in. wide. 11 in. deep.
• 400 watts SSB input.
• l ower sideband on 80M and 40M. Upper sideband

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

,.,.350 TRANSCEIVER

5 BANDS
400 WATTS

420

ELECTRONICS

ONLY 10% DOWN
OR TRADE·IN EQUIPMENT

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

TElEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401

16 13 MAGAZINE



TIME PAYMENT PLAN

Pay as little as 10% down or use your trade in as a down payment. The
rema ining balance may be paid over a period of up to 36 months. No
finance charge if paid within 90 days.

LARGEST SELECTION

Edwards has the largest selection of new amateur equipment in the South­
west. Drake, Swan, Galaxy, SSE, National, Hy-Gain, New Tronics and
all the rest are always on hand for immediate delivery.

QUICK DELIVERY

Our centra l location enables us to give the fastest delivery. Excellent freight
and express connections mean you receive your equipment sooner.

TRADE-INS

We need your trade in. We have a ready market for reconditioned equip­
ment. Top trade ins for your present equipment. We need late model
transmitters, receivers, and transceivers. Send today for a quote.

RECONDITIONED EQUIPMENT

O ver 250 different types of reconditioned amateur equipment are available.
Each item is thoraughly checked out and placed in top condition before
being made available for sale. All equipment is guaranteed for 30 days.

EXPORT ORDERS

Write our export department for special price quotations. We are ready
to ship equipment anywhere in the world. Special prices for the DX
operator.

ELECTRONICS
TELEPHO NE POrter 2-8759 / 1320 19th S1. / LUBBOCK, TEXAS 79401
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The RF

David Lo rge K7DEP
Rt. 3, Box 3S 4AA
South White Road
Son Jose, Cali fornia

Discriminator
Here are some useful applications for a little-known circuit.

The rf discriminator is potentially one of
the most useful of recei vin g accessories. Un ­
fortunately, its lise among hams, other than in
an occasiona l VHF-F.M receiver, is ra re . T his
ma y be due to the lack of infonna tion avail­
able in amateur p ublica tions on the pcssibili­
ties offered by this device. Some of these
applications as a receiving aid for modes other
than F~ I will be discussed here. Rather than
go into details of operation or construction.
which are adequately covered elsewhere, 1, 2 , 3

this article will be concerned only with some
of the wide variety of applica tions to which a
discriminator can he adapted.

Perhaps the greatest use of this circuit is as
a "locking" device to keep a sta tion centered
in the receiver passband . Fig. 1 is a block
diagram for th is applica tion. \Vith the VFO
tuned so that a signal is centered, the dis­
criminator output is zero. If either the VFO
or the applied rf signal tends to drift , the
discriminator output applies a correction volt­
age to the " FO (which must be eq uipped
with a varactor or sim ila r electronic tun ing
capability) which tends to correct for the drift.
The extent to which the correction is made
depends on the slope of the discriminator
characteristic and the sens itivity of the "FO.
Specifically: .

M o = M,/ (1 + KA)
w here : L\.f1 is the change in rf frequency

applied
~f2 is the resu lting change at the if
frequency
K is the slope of the d iscriminator
characteristic in volts/ klI z
A is the electronic tuning sensi­
tivity of the VFO in kHz/volts

Fig. 2 is the circuit of the limiter-discrimina­
tor (designed by W A6BLX) in use here. The
two stages of gain preceding the output stage
insure that v.. nms completely drive-saturated
class C, and thus is A~l - insensiti\'e. T he
measured limiting threshold of this circuit is
about 10 mv. \ \'ith the transformer and
voltages shown , the measured slope of the

7'

outp ut curve is 2.4 volts/ kf!z. The de vuructor
voltage must he sufficient to insure th at the
varactor is always reverse biased and both that
voltage and the pla te voltage must he well
regulated, since either will modulat e the out­
put. 5, allows the voltage fed to the vnractor
to be fil tered to any degree desired independ­
ently of the other outputs.

Fig. 3 shows the common way to provide
for varactor frequency modulation of an oscil­
lator. It is far less cumbersome than a react­
ance- tube modulator and has the capability of
fa r higher deviation sensitivity. T he exact
sensitivity can be varied by varying the b ias
voltage, the coupling capacitance en or the
varnctor.! T he particular circuit in use at
K7DEP has a sensit ivity of about 10 kl-lz/ volt
at 3 volts bias and this fi gure will he used in
the examples below.

In its most basic application, this circu it is a
very good N BF M detector. Running open
loop (52 in Fig. 1 open) it w ill give 2 volts
rms a udio for a 1.5 kHz deviat ion.

In the VHF bauds, wide-baud F~ l does
enjoy some deserved popularity: Modulation is
a low-level process, signal generation is easier
than for SSB, and all amplifier stages run at
class C efficiency. The problem is reception.
which requires a wide if bandwidth and wide
discriminator. If, however, we close the loop

~ - I I . I "'"" ~ I
"'llIER 1 I.F . AMP 1 DETECTOR

V"

CO RRECTION
"'~,

sz
OW

~..,.,.....,"'" l.IMITER·
~ OlSCItI_roR

Fig. 1 Block diagram of a simple locking (auto­
matic frequency control) system for a receiver.
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with a correction signal which will follow the
instantaneous carrier frequency, the modula­
tion will be effectively narrowed by the factor
l / (K + KA) as calcu lated above (about 25
for the circuit discussed). Thus a 12.5 kl lz
deviation F~[ signal is reduced to 0.5 kHz in
the if strip and to about 0.3 volts nns of audio
at the F~[ output. Also, since the discrimina­
tor is de coupled to the varactor, any long-term
drift of ei ther receiver or carrier will be re­
duced by the same factor as the modulation.
Note that the same discriminator performs all
three functions of bandwidth reduction , fre­
quency locking, and detection simultaneously.

The problem of ca rrier and local oscillator
stability becomes more serious as frequency
increases. This is especially true of receivers
which tune entire VHF bands in one pass.
With a 10-15 kHz bandwidth, a little drift isn't
too noticeable, but with a 500 lIz CW filter it
can be disastrous! By running closed loop, we
can easily reduce the drift to almost any de­
gree desired. By employing a very long time
constant in the correction signal path, loss of
lock between C\ V characters can be avoided.
All this allows the lise of near-optimum if
bandwidths for A:\l , C\ V, and, as we shall see,
possibly even SSB.

For the serious VHF'er for whom stab ility
is no problem, the discriminator offers an
added bonus in measuring doppler shifts. By
running open loop and monitoring the de out­
put On a VTV:\1 (or better still on a chart
recorder) 30 Hz of ca rrier shift can easily be
rea d. Since observed shifts on OSCAR have
been of the order of 6 kHz, this is adequate
for most work. If a chart recorder having a de

",."'~VOLTAGE
INPUT

1 ( 1)
I40FI ' \/"~,.....,"',..

Fig . 2. The Hrnlter-discr fm tnotor designed by
WA6BLX used by K7DEP. It will keep your re­
ce iver tu ned to the sta t ion you' re working even
though the othe r sta tion d rifts s lig ht ly ac ross the
band.

offset ca pability is used, then even greate r
sensit ivity is possible.

In a completely different fi eld of interest,
the If discriminator provides one of the easier,
though admittedly not one of the best, ways
of receiving RTfY. Running open loop, the
discriminator in Fig. 2 puts out just over two
volts difference in de level from space to
mark with standard 850 Hz shift . This could
be used to drive a keying tube directl y or, for
better reli ability, used to switch a Schmitt
trigger", and that in tum could drive a keyer
in the machine local loop. A very simple
arrangement of this type could be a realistic
answer to the casual RTTY operator who
doesn't want to invest the tim e it takes to
build a complete aud io converter-termina l
unit. In cidentally, if a single VFO is used for
receiving and t ransmitting, as is becoming
increasingly common today, then that varactor
is already there for FSK transmission , requi r­
ing less than 0.1 volts drive for 850 H z shift.

Another possible use for the discriminator,
and the one where it is needed most. is as a
SSB tuning aid . \Vith one of the better re­
ceivers now on the market, it is relatively easy

r a
IMLLEfl 12-1:2

'"

220 k

•

~-, Vo\RA,CTOR 8 145 5£T
+220-2!OV

>0."

TO vARACTOR

" vso

Fig . 3 . The common varactor frequency control
that IS applied to transmitter o r receive r VFO·s.

220.
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SIOEU tOO: 10V Il~ S
C.. RIIIER : $)IV RIllS

).1 ,'='sse .1 . I
" I_Ell I.F.....P• "I I . I DETECTOR

• m,..0 SHARP FLTER """'0" "• ro

"""""~
r-

S~"L

-..,.0"
SIDEBAt«) : <. .DOIV AMS
CM IlIER : .DOl TO .D03 V IllolS

2 -SU GoE
UtIlITER - ........,..,.......

""'"I ......,.lFlER

CARRIER:
. 3V AlliS

Fig . 4 . Correction system to keep SSB sta tions
tuned in p roperly. This is e speciall y n ice in round
tables.

to tune sideband to readable fidelit y. But for
truly natural sound ing speech, the reinserted
carr ier must be within 10 Hz of the sup­
pressed carr-ier ." Xot only is this difficult , but
with mare than two stat ions in the QSO, it
requires constant BFO juggling.

The system in common commercia l use
separates the suppressed carrier from its side­
band and re-amplifies it to a usable level.
Then it is fed to the d iscriminator which pro­
vides a correction signal to the VFO to "lock"
the receiver on the ca rrier as described above.
All this will require two additiona l compo­
nents besides the basic limiter-discriminator.
The first is a sha rp filt er detuued slightly from
the if center frequency (assuming that the
sideband is centered), and the second is some

additional amplification between the filter and
limiter stages. More specifically, if we assume
that the received carr ier is 60 dB below the
average sideband level at the if output ( this
may seem pessimistic, hut remember that the
carrie r may be part way down the skirt of the
if chnracteristic}, then the sharp fi lter should
be at least 60 dB down at tw ice the lowest
audio frequency transmitted (usually 300 H z).
The additional amplification is to elevate the
carrier to well ove r the limiting threshold .
Two sta ges of gain should be sufficient. F ig. 4
shows this p rocess. Since the only critical com­
ponent is the sharp filte r, th is system is quite
feasible for ham use. Using this mod e of
operation , severa l stations ill a single QSO
will all lock if they are within ± 250 Hz. Also.
since 10 Hz is below the limit of most receiver
audio systems, easy exalted carrier reception
of A~I is provided for under the same cond i­
tions as SSB, but witho ut the necessity of the
extra amplification and filt ering.

A lot of fuss and bother that isn't rea lly
necessary? Perhaps, but that is what makes
the difference between "good enough for
amateur" and truly p rofessional q uality.

. . . K7DEP

1 "Specialized Communications Systems." ARRL Hand­
book. 1961. p , 329-330.

t Allee Kat z, "UHF Roundup," CQ (Ap r il . 1964) . 7~-80 .

3. R al ph W. Burhans. " A n IF T ra cking; F ilter f Ol"

weak-Signal Recept ion," QST (September, 1964) 11_17,
166_

4 R . E . Ba ird, "Something New in F'requen cy Modu la­
tion," 73. (October , 1960) , 10-11.

.5 J im Kyle , " Underst a nd ina- the Schmitt T riga-u Cir­
cu lt ," 13, (March , 1965 ) 74-78.

e Term a n . P reder-iek E .• }:I@o:!ronie and Radio }~ng"i­

n ...erina-, (New York. 1955) 1111. 957-958.

You, too-can enjoy World r enown TELREX
performance and value! Send f or PL67 tech
data and pricing Ca t a log, describing t he
World's most popular communication anten­
nas, rotator-selsyn-indicator sys tems and ac­
cessories! Expanded data sheets, including
your favorite band, also available.

- with a MATERIAL DIFFERENCE!
Use, Is one of t he most dependable

testimonials of endorsement, i!!!..l;I Telrex
products are In use In 135 Lands

8.

ANTENNAS

SINCE
1921

COMMUNICATION SYSTEMS

rex LABORATORIES
ASBURY PARK,. NEW JERSEY 07712. U. S. A.
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Amplitude

Bob Baird W7CSD
Chai rma n Electron ics Department
Oregon Technical Ins ti tu te
Klamath Fa ll s, Oregon

Modulation

vs. the Carrier
Some easy-to-understand proof that

a carrier is not affected by amplitude modulation.

The statement is often made in the study of
amplitude modulation that the actual carrier
does not change in amplitude during the mod­
ula tion process. Many all old time A~l ham
will ra ise his eyebrows in horror; however the
statement is true. We have all looked at the
pattern of modulation on an oscilloscope using
a linear sweep. If 100% prevails we note that
the pattern varies from zero amplitude on
100% negati ve peaks to twice the amplitude of
the carrier at 100% positive peaks. Hence the
carrier amplitude varies. T'ain't so chum! You
forgot what you were looking at and what the
oscilloscope sees. The oscilloscope sees the
complete rf signal. AmI the complete rf signal
is made lip of a ca rrier and two sidebands.
The scope sees them all at once and gives you
the composite picture. If you had a very selec­
tive circuit that would tune in the carrier and
reject the sidebands you could look at the ca r­
rier all by itself. What you would see would
be a nice smooth carrier tha t does not change
in amplitude 110 ma tter where \"011 set the
modulation volume control. .

At about this poi nt in the discussion some
joker in crowd says, "What will happen if you

Fig . 1. Output of a frequency tripler.

82

over-modulate and a 100% negative peak is
main tained over a considerable period of time?
Since thcre is no power during this period
there can be no carrier. Surely this is too long
a time for the flywheel of the tank circuit to
ma inta in the carrier witho ut damping out."
\ Vell believe it or not the original statement is
st ill true. The carrier is still there and does not
vary in amplitude d uring the process of mod­
ulation . This is a very difficult thing to explain
physically. Let us try and see if we can ex­
plain this seemingly impossible situa tion.

First of all let us hasten to agree that the
flywheel effect will damp out very rapidly if a
circuit is loaded at all. Fig. 1 is an oscillo­
scope pattern of the output of a f reC]tlcncy
trl pler which is loaded to some extent. There
is a plate current pulse every thi rd cycle. It is
ev ident that even in three rf cycles the degree
of Jumping is q uite measurab le. Secondlv the. ,
decision was made to set up the worst poss ible
example of nega tive peak modulat ion possible,
and observe the res ults. Therefore a demon­
stra tion type rf amplifier driven by a crvstnl
osci lla tor was adjusted so that it would b~ d i-

Fig . 2 . Entire experimental set up.
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FREIGHT PREPAID INSIDE
CONTINENTAL U.S.A.

FREE STANDING
TOWER.
SUPPORTS 9 SQ. FT.
OF ANTENNA.
Shownwith internal HamM
rotator and2" mast.

IMMEDIATEDELIVERY

536260

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
7182 RASMUSSEN AVE.; VISALIA, CALIF.

Fig. 5 . Some as Figs. 3 and 4, but with less modu­
lation.

Fig. 4 . Same a s Fig. 3 , bu t with less modulation.
Note constant carrie r a mplitude in Figs. 3, 4 a nd 5 .

reet modulated by a square wave generator.
The signal was picked up by a H ammarland
HQ 160 receiver sufficiently isolated from the
crystal oscillator so that the carrier of the
amplifier as observed at the 455 kHz if was
much larger than that of the oscillator. The
if of the HQ 160 was fed into a Tektronix 545
scope. Using 10 kHz sq uare wave audio as a
modulating signal, it is possible to observe the

Fig. 3 . Upper-mcduloricn pa tte rn from transmit­
ter. Lowe r-co rrle r pattern (4 55 kHz) obse rved on
HQ 160 receiver. Beth viewed simulto neous lv.
Moire on ca rrie r caused by double pattern on
scope.
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Fig. 6. Upper sideband, carrier and lower sideba nd.
Taken in three exposures. Pottern moved ond HQ
160 tuned for each exposure. See text.

carrier without either sideband or to observe
either sideband without the presence of the
carrier or the other sideband, when the re­
ceiver is adjusted to its sharp tuning position.
The complete setup is pictured in Fig. 2.

Fig. 3 shows the modulation pattern coming
out of the modulated amplifier, in the top por­
tion, while the bollom pallern displays the
carrier simultaneously (as viewed at the 455
kHz if) tuned in on the receiver. These two
patterns were scoped simultaneously with the
scope being triggered on the square wave.
This results in a noticeable moire effect on the
carrier display which disappears if the carrier
is viewed without the second pattern being
present on the scope. It should be pointed out
that the period of nothing but center line in
Fig. 3 is on the order of 40 microseconds.
Since the carrier frequency is about 4 MHz
this would amount to time for 160 rf cycles,
much longer than the flywheel could possibly
maintain the oscillation of the tank circuit.
So the carrier is really there! As can be seen
from the figure the amplitude of the carrier
does not change during modulation nor does it
come in bursts. Fig. 4 and 5 show the same
cond itions at less than 100% modulation. (Am­
plitude was adjusted at the scope to give the
right size for making pictures). Fig. 6 shows
the upper sideband, the carrier and the lower
sideband with the time base on the scope so
that you can see the individual rf cycles. Note
the nice wave shape and no evidence of damp-

ing. The picture was taken as a triple expo~ure
rather than simultaneously. The upper side­
band was tuned in first on the HQ 160 and po­
sitioned in the upper third of the scope, then
snapped. The carrier was then tuned in and
positioned in the center and snapped. .Lastly
the lower sideband was taken. So the pictures
do not represent a simultaneous action and
the relative phase is meaningless. They all
look alike because a half dozen cycles of 3980
kHz practically match a half dozen cycles of
3990 or 4000 kHz. If you look at either side­
band by itself and vary the modulation, of
course the amplitude changes. With no mod­
ulation there will be no sideband at an and it
will increase in amplitude as the gain is turned
up. The carrier ",'hen viewed alone changes
not at aU regardless of where you set the gain
control.

Non-mathematical explanation: It is true
that during the negative peak we do have a
total of zero power. Hut the factors that add
up to zero are not zero themselves. The car­
rier is one of these factors. Also even those not
mathematically inclined will agree that a
sq uare wave or any distorted wave can be
broken down into a series of sine waves. Any­
body who has ever opera ted a wave analyzer
knows this. So why should a square wave yield
anything different than multiple sine wave
modulation? Don't forget the oscilloscope sees
all of these frequencies at once when con­
nected to the modulated stage and shows you
the composite sum.

An interesting observation: A side observa­
tion of this experiment with sq uare wave mod­
uIation with the ca rr ier frequency of 3990
kHz was that it was possible to observe side­
bands every 10 kHz for at least 400 kHz
either side of 3990. This was a very impres­
sive demonstration of why overmodulation
causes "huck shot" the width of the band.

Once again, the amplitude of the carrier
does not vary with amplitude modulation. The
amplitude of the entire signal (composed of
carrier and sidebands) does vary from zero to
twice the amplitude of the carrier by itself
w ith 10m modulation.

Hope this doesn't give YOl1 old time AM
boys a nightmare!

. WiCSD

TELREX LABORATORIES
ASBURY PARK. N.J. 077 12

Write
for TELREX

PL 67

MId.
under Pat.
2,576,929

~ " BALUN" FED INVERTED " V" ANTENNA KITS
~ SIMPLE·TO·INSTALL, HI·PERfORMANCE ANTENNA SYSTEMS,

1 KW P.LP. Mono-Band Kit 1KMBIV/BIK . • . $ 21.95·
2 KW P.LP. Mono-Band Kit 2KMBIV/81K . • • $26.9 5.
*Kit comprises. encapsulated, " Ba lun," coppe rweld, insulators,
plus Installat ion and ad justment instructions for any Mon o­
band 80 thru 10 Meters. Also ava i lable 2, 3, 4, 5 Band Models.1-0 _
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816 679·3127
213 477-6701
71 4 772·9200

602 AM 4-3895

CAll DIRECT . . . USE AREA CODE

Butler 1, Missouri, 64730
11240 W. Olympic, los Angeles, Cali f., 90064
93 1 N. Euclid , Anaheim, Ca lif., 9280 1
6116 N_27th Ave., Phoenix. Ariz., 85017

For the average amateur located on a small city lot , the prob­

lem of an adequate low-cost beam antenna system has never

been proper ly solved . Now Henry Radio has exerc ised its

unique experience and buyi ng capacity to break the antenna

barrier. Here is a complete antenna program pre-engineered,

pre-matched and pre-packaged to suit the average QTH and

t he average pocket -book.

Remember! You can buy on t ime. You ca n trade your used
t ransmitter or receiver. You can rely on Henry Ra dio to supply
the f inest equipment and the best value.

Pachuge x« tm-t ParJ.'(J~e No. /1 U -2
Tristao CZ337 New concept 40 Tristao CZ454 New concept
ft. crank-up tower crank-up tower
100 ft. RG·58U Coax CDR TR·44 Rotator
CDR TR·44 Rotator Hornet TB·500·4 Th ree ele-
Horn et TB·500 ·B Three ele · ment tri- band beam
ment tri-band beam 100 fl. RG·58U Coax
100 ft. control cable 100 ft . control cable
The perfect answer for the For the medium power DX'er
station usin g a transceiver who wants to work them bare-
bare foot. Regula rly $325 plus f oot. Re gu larly $ 5 0 0 plus
approx. $1 5 freight, a $340 approx. $25 fre ight , a $525
valu e. Our pac k age p r i ce va l ue. Ou r pac kage price
$290.00 (f reight prepaid to $425.00 (freight prepaid to
your door) . your door) .

Package No. llR-.'J • Tristao CZ 4 54 New concept 60 ft. crank-up
tower • 100 ft. RG·8U Coax • CDR Ha rn-M Heavy duty rotator •
Hornet TB-lOOO-4 Three element tri-band beam • 100 It. control
cable · He re is our maste rpiece. The ri ght com bination of anten na
and tower for ful l legal power and extreme OX. Regula rly $600
plus approx. $30 freigh t, a $630 value . Our package price $495.00
(freight prepaid to your door).

,
,

" W o rld s Largest Distributors of Shorl Wave Receivers"
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Lafayette
HA·500

Ham Receiver

". "'"US " '''' '?! " " ¥

weight construction of this antenna features
heavy polystyrene insulators which hold the
tubing in the proper position and clamps that
will fit any mast up to l~ inches in diame ter.
T he radiation pattern is hi-directional and
a ttenuation off the sides of the antenna is
approxiamtely 15 dB. The low center of
gravity of this design and its light weight
simplifies the problem of rotation since a
small, light-duty TV rotator is more than ade­
quate, Tests in windstorms have shown no
signs af strain in winds up to 75 mph. ! he
Roto-V is available express or truck freight
collect for $29.95 from Super "Q" Produ cts.
Box 8405, 5704 South Staples, Corpus Christi,
Texas 78413.

The new Lafayette HA-500 ham band re­
ceiver tunes the 80 through 6 meter amateur
bands in six tuning ranges. It's a Iu-tube
double conversion superheterodyne. Among its
features are tuned rf and first mixers, two
mechanical filters, product detection, "always­
on" osciIlator filament, bui lt-in 100 kHz ca li­
brator, illuminated slide-rule dial, Scmeter,
automatically switched AGe for A~I or 5SB,
and less than 1 ~V sensitivity , Size: 15" , V x
71>" H x 10" D. Price is $149.95. Write
Lafayette for more information at III Jericho
Turnpike, Syosset, L.I., N.Y. 11791.

PRODUCTSNEW

Revised Second OP
Band conditions are improving every day,

and Electro-Voice has just published the new,
fully-revised, fourth edition of W9IOP's Second
Op. This well-known operating aid of durable,
laminated card stock is actually a simple DX
computer providing vital data such as beam
headings, identification of prefixes, time zone,
continent, and postage rates. Included also on
the periphery of each Second 01' are p ro­
visions for logging contacts and receipt of con­
fi rmation. You can get your new Second Op
for $1 from Electro-Voice, Department PR-73,
Buchanan, Michigan or from your Electro­
Voice dealer.

-
-~.

"•

Super " Q" Roto-V Antenna
Super "Q" Products has just brought out a

rotatable inverted V antenna for 15 or 20
meter operation. It is constructed from alumi­
num tubing with telesco ping end sections so
that it can be used on either 14 or 21 MH z.
The manufacturer states that when the an­
tenna is tuned up for operation on 14.275
with an SWR of 1: 1, the SWR at 14.350 is
not greater than 1.3: 1. Since the input im­
pedance of this antenna is 50 ohms, it can
be fed directly with RG-8/ U coaxial line and
no matching devices are needed. The Iight-

..

Heath 58·610
Monitor Scope '

The newest member of the Heath SB-Series
is the Heathkit SB-61O Signal Monitor for both
transmitted and received signals. I t displays
actual signal envelopes or trapezoid patterns
from transmitters, and it will give an equally
complete picture of signals being received. It
can be used with low or high power trans­
mitters from 160 to 6 meters and with receiver
ifs as high as 6 MIIz. Price is $69.95. You
can get complete information on the SB-610
from Heath Company, Benton Harbor, Michi­
gan 49022.
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Motorola Solid State Projects

Trans-Key Electronic Keyer

RCA Linear IC Handbook

RCA has just released a new book concern­
ing IC design and applications entitled RC~
Linear Integrated Circuit Fundamentals. ThIS
new manual. the first of its kind in the Indus­
try, is written primarily for equipment and
system designers, but is of interest to any~ne
concerned with this new field in electronics.
The first chap ter is about general design con­
siderations followed by basic configuration of
the linear IC and of the operational-amplifier,
and finally characteristics and applications of
l C's. In the last chap ter (applications) the
basic family of Ie's (d ifferential amplifiers)
is fully described. De, audio, video, it, rf, and
operational amplifiers are covered . This last
chap ter includes more than half of the book,
and appears to be the section most likely to
be referred to by hams. Circu it diagrams, op­
erating characteristics and performance d~ta
are liberally included throughout. Hams 10­

terested in keeping abreast of this rapidly ex­
panding field would do \~ell to invest $~ in
this fact-packed book. Copies may be obtam~d
from RCA distributors, or from Commercial
Engineering, RCA Electronic Components and
Devices, H arrison , N. J. 07029.

signal generator, regulated ten volt power
supp ly, or six meter converter. Exp.erimenters
might enjoy duplicating the panic button,
mini-fi transistor amplifier, intercom system. or
motor speed control. All are clearly and co~­
pletely described. E ach p roject includes pte­
hues of the finished product , layout diagrams
and schema tics, as well as a complete parts
list. The projects arc described in enough de­
tail that even the beginner to electronics could
complete them. To help those not familiar
with the workings of semicond uctors, a chap ter
at the beginning of the book provides basic
theory. If one has not soldered semiconductors
before or isn't sure of the correct p in con­
nectinns he has no cause for alarm, as both
are covered in the chap ter on builder's hints.
All use Motorola HEP transistors. The manual
is availab le for just 50¢ from local HEP
dealer, Motorola HEP Program, Box 955,
Phoenix, Arizona 85001.

Motorola Microwave Designer's Data

D esigners who work with microwave should
make sure that they get Motorola's Microwave
Designer's D ata Manual. It con ta ins applic~­
tion notes and spec sheets on Motorola EPl­
caps. varactors, and rf switches. Write on your
company letterhead to Motorola.

" ,

, I

-,

e

'" ., .

!, '

The new T rans-Key transistorized electronic
keyer offers e ither automatic (self-completing
dots and dashes ) or semi-automatic or 'b ug"
opera tion (not-self-completing) . This unit is
completely battery powered and does not re­
qui re connect ion to 110 volt lines. It has relay
output so there are no worries about voltage
polarity or method of keying your transmitter
further, it is fully ad justab le from a few words
per minute to over 50 words per minute and
features an ad justab le dot-space ratio. Since
it only requires 10 to 15 mils of current. the
battery supply has a very lon g life, $29,50
from your local distributor or write to \V6PHA,
Global Import Company, Box 246, El Toro,
California.

Eight projects for hams and experimenters
are collected in the new book, Solid State
Proiects From Motorola. Hams might like to
build such projects as a deluxe CPO, audio

Motorola IC Projects

Integrated circuits ( IC's) are finding rapid
acceptance and varied application in industry
today. The new book Integrated Circuit Proj­
ects From M otorola brings these useful devices
into the grasp of hobbyists and experimenters.
Because integrated circuits are the basic corn­
ponent of each project, the book begins with
a brief exp lanation of IC theory and a defini­
tion of terms. The second chap te r includes
construction techniques and a pin location
chart for those not familiar with solid state
components . Six projects are fully described
including. among others, an electronic organ,
a binary computer, and a sq uare wave gener­
ator. Each project begins with a brief circuit
description , lists all the parts needed, and
leads the builder through a step by step con­
struction of the p roject. Schematics and draw­
ings of the recommended layout are included
as an aid to the builder. T esting and operation
p rocedures complete each presentation . Availa­
ble for $1 from your local Motorola HEP
distributor. Motorola, Inc., Box 955, Phoenix,
Ariz. 8500 1.
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Micro-Ultimatic

1"1\ •

WI C F\\,
I.

A. Schech ner
I"hiladelphill.

Tom Pit'l;erill~.

Portsmouth. R .

Dea r 73:
Just a Quick note t o cung ratulate you on the ovolu­

tionary path your magazine ill taking. The . vast num~r
of artjclea pe l' Iss ue and the up-to-date Il llb~ects ha ve , I.n
my ouinicn. ennsidere hle appenl. O~ gn'nt lm.l.ortnnce. i s

the mix between eonat ruction articles a nd in fo r ma t. io n
articles (orhdn of t he code , explanation of RTTYI·
73 st a rted out with an image of " How to do it ," but
a ppears to be broadening late ly . Good! For. pet~'s sa ke
fellows, don't let it go too Car in any one dtreeuon .

The A pril issue was particula rly c lever. The P laybo)'
theme is timely and was well sa t i r ized by K3S UK's
illustrations .

Keep UI' t he g ood work.

D e a r 73 :
Since publicatio n of the ".~licro-~timatic' ~ a rticle in

you r June issue . I h ave received quite a bit of con e­
sprmde nce and a m pleased at the number of C\V h~ms
who h ave built the keyer, There are seve ral question s
many let ters h a ve in common ". Al s,o the re a re a f~'w su g­
gestions which I feel would nid m the C()Il~t~ctlon and
debu gging of the keyer, Therefore I am wrtttng to help
those others who m a y not yet have written m e.

First I must apologize for irrrplyirig an iden t ity in per­
formance between the ~licro· Ultimatic and Kaye's o rigi na l
U1tim atic b ack in 1955 . There is a fundamental difference
in performance between the two kevers, a~ that is !his ;
\Yith both key paddles closed lit the same time, the Micro­
UItimatic will generate a st ri ng of alternate d ots and
dashes. This is normal. The 19 ,'55 Ultimatic does ~ot

respond the sa m .. w ay, I thank K6LTS fo r the q uestion
which bronght this d iHerenc(' to light.

An improvement in performance is had hy raising the
o utpu t ca pacitor in the power supply to . a bou t 1000. p.F.
With the 200 p.F in the o rigina l schematic, 120-Hz npple
w as excessive and caused the pulse ge nerator to tend to
lock to subh ermontcs of the ripple . This had the effect o f
making the keyer " prefe r" certain operati~it speeds. .

T here seem to he no errors in the article as published.
Several hams have written me to describe thei r success in
huildi ng and operati ng the keyer, T his is som ewh a t UIl­
usual. since most letters would be from builders who a re
h aving trouble.

II is quite important that no rl energy get into the
ke yer, The u sual s h ielding a nd filterin g practices are ,call~

fo r . ~Iake su re that the ke y in g o utpu t to the transmitter I S

not a path fo r rf energy. A low-pass filt er cutting off
around 100 Hz and mounted at tile t ransmittl.'T was re­
quired in one stu bborn case .

A few ca st's of defective In tegrated ci rcuits were re­
ported. Fairchild m akes a p rnctice of replnciug these dond­
nn-arrivul units through tlwi r dist ributo rs at no charge .
uccordrn s to a Irh-ud of miru-. So the Imifder need n't
desoair i f his $ 4, 00 fl ip-flop d oesn't work. The IC's can
he "mint..1 h owever, by inadverten t application of B ~ to
a ny o u tpu t lead if the t ransistor is cond ucting a t the time.
So preca utions common to any semiconductors are required.

I have just been advised hy Fairchild that the prices
o n the t'POXY micrologic u sed in the keyer have been
grea t ly re-d uced, as fo llo ws; The 9923 fl ip-flop is now
$1,,'5(1 ; t hr- 991 4 ga te. 80 .80 in 1-24 lots. T h is cuts the
p r ice of the IC 's in the kcyr-r by nearly two-thin k This
slllll1 ld he welcollw Ile ws to thos e co ns ider ing building the
kt' ye r . .

And Ana ny, I would l>E' p leased to contact anyone lIslOg
thf" \I icro- Ult imatic o n th.. a ir. 7060 kHz a t 0100 G~1T

\\"f"dnt'Stl u)'s I'm uSlla ll )' on .

D eae 73 :
Congratu la tions o n you r inform ative and in teresting

m agazine. As a n elect rical f"niint"er and builde-r o f m y own
equipment, I am partknlnrly enthusiastic a bout your con­
stmct lo n a rfiele-s. The y incorporate " state o f the art"
methods in pro jects worthwhile to the amateur.

I would like to see m ore reference type a rt icles sue-h a~

tl .." nne on coaxial t ransmission lint's in the July issue.
Cood work!

Ala n G()() U K:lUOtr
S ilno r S pring, :\fd.

Compliments

Letters

Dean Farrish W R4DAS / D L 'iLW
11 0 0 . SeH'nth Anu)' Sh:nal Sed ion

T he df"'l ill n u" . d in tht' l"OHr i!'l b~' W A t V A F a nd W At _
\\'01.. S oml!'ho"'- th at llol It'ft o ut o f t h l" J ub i""ul", I'a u l.

It Hertz

Don :\I arq u ard t K9 S0 A
Gary, Indiana

Oscillator Error

Ut'a r 13:
Ju ly ' 61; iSKUE" t he most dbboJjl'o i cove r Ia} yet !! I

pick the damn t h in g up upside down evervttme l } !
And I won 't even m ontlon Ba t hnm eve n upside down :

sick , s ick!
SweJl !lo Ud Btate a rtie-It'll. th ou l{h. You're o n the beam

with the la te,; t !lCOOP in that depRrtnlt'n t.
John Anslow W A 6DPJ
San . 'rand"l"o. California

nenr 73:
I am n ot t he IYI.e to go arou nd complainlng and p ro­

t es t lnz abou t e ver-y t hi n g- o n p r in ciple. But every n o w
a nd then somct h tna !tcls me Quite unset a n d makes me
f~l o bliged to spe e k my p iece.

\\'hen I rend in the Ma y is sue tha t ) 'OU WE're co nvert ­
iOIt ( r om eyel l"S t o hertz , Illy reaction w as "He's jok ing ;
o r at least, he won't st e r t (or about ten vea re.' How­
e ver, havinll: now looked t h rough t he J une issue, I see
that you mean buei ness . And I would, therefore, like to
reJ,ti"te r m y objection. If you want to turn 73 into a
crusade for international cooperation and un ity, why
s top with H z 1 You s hou ld certainl y use European sche­
matic s ym bols a nd tube designat ions, and while you' re
at it YOU co u ld publish the .....hole m ag a z ine in Esperan to.

Forgive the ove r -dr-am a tia a t ion , but w hat I 'm geUina:
at is this. Official government Ilo li cy notwit hata ndmg ,
a s ..... itch from cps t o H z in a mag azine like 73 should
reflect su ch It ewi tch o n the part of its rea de ra ; it
s hou ld not be done to t ry to e x tor t s uch a s w itch from
them.

I am 1 8 YelU 'S old , and fo r the ro reeeee ble future , ] for
one s ha ll s t ick w ith good o ld cps , in writing and s p ea k ­
ing, unless and u ntil I be convinced that Ii change t o
H z (or internal American u. ag'e has been about 95 0/0
eecented ; at which time I wo uld yield t o t he majo ri t )' .
I do not, h owever, beueve t ha t suc h a point ha s been
reached, nor do I believe it to be the p rope r role of your
magazine to push it.

When I sec Hz, k Hz and M H z in nlece of cps , kc and
Me, particu larly in a s trictly domestie pu bllcntton, Jet
me tell you, it hertz.

Dear 73:
The sche ma t ic Of the six volt oscill a to r on p age 40 of

the Au gust issue is in error. On P2. the plug for 12 V,
there should he no connection between pin two and the
jumper connecting pins one and three. The p lu g as shown
in the article would bu rn out the tube filament as soon as
it was connected.

J)t' IH 73:
M v cumplinwn ls t o you f or that Apl"il i""III'. Sin ce w.'

nil I" ead PI II)boy ( who ,Iups n ' t) t'v('n the non_hl\m" lle t II
III Ullh out o f it. Kl'(' I' UI> t he t'xl'ellent work . E ven
t h" u ll h we clln ' t ope rate f r um he re . your ma ga z ine i>i
well r ('ad and d i>icus!wJ by q uite a n umhf"t o f ham",
nlln-ham~ . tel"hnic ians , tel'h rep"" t·t ll., at t h is looa t io n .

An- Euns K7HKI .
V iet " a m

Dl'a r 7:];
TI\(' ar tid e ll\' \VICF'Y in the Ju n.. 7,,) on tht' ~licro~

Ultilllat k Kt'\"f"!' · is worse thall any QST urticIt' e ver puh­
!isht,d a nd a~ to rt'al!t'r inh'n'st. perhaps only on.. ham in
the e n t irt' subscr ip t ion list would be interested , Your a rt i­
d~ afl' too unilll t' rf' ~tingl)' It·chnical. Onf' can huy a good
ken:r l'ht'apf"r th a n this l'olllplicated io hh ie ,

. Ja me ' Ru sst'll '\' SBt "
Fa ir\"il'w Park. O h io
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C Jau de Kene aster " 'A5 LFL
El Paso. Texas

RSGB Handbooks

73 Magazine, Peterborough, N.H. 03458

TOPICS COVERED :
Basic concepts
Fo ld ed dipole
Slot ant enna
Conica l an tenna
Cooxtc! antenna
Halo anten na
Abe Lin co ln
Tu rn sti le a nten na
Ground plane

antenna
Broadside phased

array
End fire phased array
Mattr@ss c rrcv
St e rba curtain
ZL spec ial
Long and short yogis
Weepi n g w illo w
Quod antenna
Helix
Cross beam
C ircu lar quad
Transm iss ion lin e

antenna
Long wire
V antenna
Rhomb ic antenna
Log periodic
Horn ant enna
Discone a nte nna
Corner ref lec t or
Troug h
Paraboloid
Plane re flec tor
Backf ire
Cylindrical

parabola
Practical

const ruction
Mounts
And m uch m ore

The VHF Anlenna
Handbook

The VHF Antenna Handbook
is your complete guide t o
VHF a nd UHF cntenncs. Th is
outstanding book is by J im
Kyle KSJ ex. one of the ou t ­
s tandi n g techn ical authors
in the e lectron ics f ie ld . T he
VHF Antenna Handbook
covers complete theory and
all pract ica l details for every
type o f VHF a nd UHF an­
tennas. A specia l feature is
the commercial antenna ca­
t a log sect ion . If you're In ­
tere sted in VHF, you should
have th is book.

Price is $2 from

.. J , ... . ~r.

. " /( I(
" $_

---...

VHF
ANTENNA
~BOO~

----1----......--Ti .........-
...---~ »->:

_~I­
- ....\.:loI-

D ear 73 :
Abont two wee k s aso I rece ived the RSGB D ata Hefcr­

ence Book, and a day or two a go received the Amateur
Rad io H and book , I still h ave to receive the R SG B Amateur
Rad io Circuits Book, w hich I a ssume is still out of s tock?
[yes] I am pleased with the British books and h ope the
other one is forthcoming soon . My best wishes for con­
tinued success of "73" . You &1\'1' the h ams the meaty
articles they want and not a lot of contes t. e tc.

II. F. H appoldt, K3YPV
H a" erford , Pa,

IMPORTANT NOTICE
W e 've had to revise our subscription list t o satisfy t he
new Post O ffice regula t ions, Now a ll of our s tenci ls
are f ile d by Zip Codes. We can't f ind you r add ress
withou t your Zip Code, so please include it with a ll
corre spondence,

Dear 7 3 :
I have subscribed to the 73 magazme for the past

cou ple of years and articles have appeared from tim e to
time rt"gardinll the FCC. though to my knowledge there
has been no mention of consideration to the old tried and
true A~I amateur sta t ions still trying to enjoy the privilege
of operat ing onl)' to be w ashed by the unnecessary spla tt er
of sid eba nd opera t ion killing the use of ten to 6ftt"t"n kc
of the band which could be used by perhaps fou r or five
A~l sta tio ns [not at once. Ed.].

'Vhat I am askin;: of you IS if a poll of some kind
cou ld he gotten in favor of consideration to A~I and sub­
mitted to FCC so there could be a bit of protection for
the old and reliable type of transmission.

I would he very happy to help on any reasonable sug­
gestion to help and preserve the use of A M to better
advantage.

Thank you very kindly.

Six Meter Transmitting Converter

:'tlr. S te w e r t H. I\fncKl.'nz ie
Huntin gton Be h., Ca li for n ia
Dea r S i r :

Th is refers to your letter da ted June 12, 1966. which
requested Infor mntf c n concern ing the next in ternat ion a l
telecommunication con ference, it s substance a nd poten­
tial impact on the f requency bands allocated to t he
Amateu r R adio Serv ice.

There hall bee n a eonaldcruhle a mount of publicity
du ri ng t he p as t f f'w ye ars concern ing t he next inte r­
national telecom munication con ference a nd the poss i­
bi li ty t ha t amateur f r('Qllcncies m ay be reallocated to
other services. Th is publicity hIlS been generated by a n d
given ex tens ive coverage in the national a mateur r ad io
m aga zines a nd periodicals and is an indi rect result of
t he 1959 Ge neva Telecommun ication Conference w h ich
p rov ided some freque ncies in t he 7 Mc /s amateur band
fo r broadcasting in t he A frica n _E u ropean a reas.

The a mateur frequenc ies established for t he A merica n
cont inen ts at the int e r n ationa l con ference held in W ash­
lneton in 1927 have ha d only very m inor modifications
s ince t hat time. The United States proposals to t he
international radio conferences have always sought to
maintain the allocation of t he amateur ba n ds . and it is
ex pected t hat future proposals will endeavor to eontinue
t his status. H owever . with the creation of new countries.
there is a continuing demand for m or e f requen cy space
for the requirements of these new nations, T he amateur
frequencles are fertile g rcun d in which to exploit their
dem ands and it is h ighly improbable t hat such countries
would be lIympathetic to the amateur cause until their
needs are met. It is this factor, among ot he rs, that has
brouKht forth w idespread fear in the radio amateur
circles that the next international conference might re­
allocate aegments of the amateur bands to other services.
It is important to note, however, that a conference
authorized to treat a s ubj ect such as this has not been
scheduled and probably will n ot be for at least the next
three or four years. If and when such a conference is
ca lled there is little Hkelfbccd t hat the United States
will depart from ita pro-amateur position. In any event.
the public will be afforded an opportunity to comment
on the posit ion developed by the United States f or that
con ference.

Government Support of Hams

Ou r 73 :
Thought I'd sen d a long a photo of m y 6 meter SSB

transmitting converter which I constructed from you r
November ise ue, Designed by J oe Owings KpAHD. I
found the rig worked excellent ly and no p roblems were
e ncountered in construction or o pes-a tin g, Since March
I have been asshtned overaeas and hold the call SVp',"V
and operate 20 meters moatly.

Keep the fine art icles coming!
Dick Sea rle, K I VWJ / SV PW V

Ben F. W a ple
Suretary
Federal Com m un ications Co m mission
W allhinz ton, D,C. 20554
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Build the modern, easy way with
circuit boards and solid state!

l)""ar 73:
1 a m really surprised a t the way 7 3 magazine b as passed

up the other two mujcr b a m m agaz ines . 1 buy a bam
magazine because I want to lea rn more about solid state
circuits and 73 h as m e re information about this tha n any
o ther magazine. 1 h a ve built the Field Effect Voltmeter
( July, 1966 p age 34.) and Richard Palace, K3LCU. is
right. 1 have p ut aside my h igh-cl a n test equipment for
this low-cost unit that makes others look sick. As yon
know , it doesn't run f rom lIO Vae so )'OU can take it with
you in the field, Keep up the fi ne work a nd articles on
solid state circuits, Tha nx for a good m agaz ine .

TOIII Adams, \VA6KSS
:\fo nro via , Calif.

The FET Voltmeter Is Great

Dear 73:
Dwayne He n drteks WA8DZP, of Tek-Lh.yme Research,

ha~ sent me a letter a bout a t ypograph ical error in a
lette r to you p ublished in t he May Issue of 73 about
g r a vit ation, The vo lume of the g ravitat ion .....as given all
6.3 x 10-u c me. It s hould be 6.3 x 10"",,1 cm~, These values
we re obta in ed from Nuelear Dynamil-s by Dr. N lchclas J.
Medved..ff, one of the leading physici s ts in the U .S ,A .

Tom Appleby W 3AX
Preeldent
Mahlon Loomis Scientific Fuu ndat ton

Gravitation Error

•
,.....,..........:.:.:.-..............:",:.:.: ..: :.

. :.:e:r........ ............

WI JJL's code practice oscillator-monitor described in tbe
J uly '65 73 belongs in every shack and shack-to-be. It's
Inexpensive and works wen. The dr illed board with all
components locations marked is only $1. The board with
the parts mounted on it is $3. Or you can buy it mounted
in an attract ive case as shown above, complete with
batt ery, for $7.95.

Here's an excellent field strengt h meter. I t's easy to U~

with a built-in amplifier for use with any 1 rnA meter.
See the article in the Dece mber '65 73. T he dr illed
screened board is $1. With the components mo unted it's
$3. Complete in an attractive case, the price is only
$5.95.

A good lIF-VHF SWR bridge doesn't have to cost a lot.
You can make one from an inexpensive meter and our
special pick-up line described by WIJJL in tbe September
'65 73. The line with holes drilled is only SI, or you
can get it with parts already mounted for $3.50.

Wa nt a good keyer? we've got boards for t .....o: WA6TSA's
Uni- j uncrlon Keyee in the Ja nuary '66 73 can be built
on our fiber glass board with the holes drilled and parts
loca t ions shown for $4.95. With the t ransistors mounted
on it, it's $8,95.

Anot her good keyer is WD6AI G's Kindly Keyer in the
July '66 73. T he fiber glass board for tb is kever, ..... ith
all those 120 tiny boles drilled is only $4.95.
K3LCV's FET vol tme ter is very useful. It 's described
in the J uly '66 73 a nd a fiber glass board for it is
53.50, See the Silh-onix ad in September for the FET's at
a fantastic price.

COMING SOON: WATCH 73 FOR THESE
PROJECTS!

N ovice receiver and transmitter. V H F and UH F dip­
meters. One watt six meter transceiver, Capacitor­
resistor checker. Portable FM moni tor. wovemete rs.
Calibrators.
Prices Incllde poshge In U.S.A. Connettleut residents tnenee
sales tax. All boards In stock for Immediate de livery,

Harris Company
56 E. Main Street Torrington, Conn, 06190

Ham Use of Semiconductors
Dl"ar 1';111 1:

I re-ad with great interest (and Iulminuting l'UlIL'l'ru)
your comments in the Jul)' iss ue rl:'gardina; the apparent
inahi lity of Ihe "Handbook" to keep up with the CUTTent
stale of thl' a rt so fa r as semi-conductor technology i>
concerned. I have fe lt for qui te a few years now that
e.e-crrrmics is out running the "bible", but you are the first
I h a ve m n across to state il in print . :\fy congratulations.

TIl(> broadcast induslry is one of the most conservunve
l'onl't'rn ing adoptnm of new elect ronic techniq ues. After
e\'(' rr!>CI(!Y else makes a ll the mistakes, hrnadcasri ng will
step ill and utilize eq uipment tha t h as had a ll the b uJols
ironed 0111. Ye-t almost a ll ! It''W broad cast equipment hou ght
or huilt tod a y is 100% solid sta te. Transmitt ers are a vail­
uhle for no more tha n 20% greater t'ns t over tube mode tv
up tn SOOO watts Ihat are a ll transistor excep t for the final.
The Iwn p rimary reasons fo r retainin g tube s in fi nals an'
cost and snsceptahi li ty to lightning damage.

Fnr a business that b ases its entire nperatiou on tilt,
sUl't:t'ssful, economica l operation of reliable electronic
equipment with a minimum of man-hours (these meu
have o rbe-r things 10 do) spent on upkeep. indifference In
th" advance of the slalt' of the art would be It"chnkal
suicide.

I would [eel the same thing might appl)' 10 ham radio.
Have 1101 we been famous as techn ical innovators? H asn't
it hor-n ou r reputnnon as the hobbyists who "play" with
e lectrcnic inventions to he the fi rst to come forward w ith
the pract ical systt"ms? M aybe I'm an a larmist, h u t I ft"('1
tha t hams have ber-n ill the forefront of e lectronic e ng'i­
nl','ring uli lil just recently, hut now we SC t'1li 10 be fa ll h lJ,!;
behtucl . I don't know a radio amateur worthy of being
caUt'd nne who can't te-Il you w hat happe-ns inside 11

vacuum tube. but 1 know very few who can say what
hap pens inside a tra nsisto r coheren tly. All tha t comes out
is some foggy reference 10 the m ove me nt of "holes" or
some hla nd statement Ihat "they work just like tubes, (':01:­

cept you reverse the B pillS and lower the voltage." Con­
cepts like these are what perpetuate the general feeling
among hams that transistors are unreliable, but interesfing
little novelties. Xoth ing is farther from the truth. Used
corredly Ihe y are the most rel ia b le and inlerhting active
electronic componen t available to us today. II is about
tinlt' the hohhy as a whore accepted this and got on the
bandwagon . T his m ea ns the H andbook needs to he higgt'r
. , . lo is bigger. Maybe th is will cosl mort". b u t it would he
wo rth it , Send the editors b ack to school if necessa ry. It
s..ems a sad criticism that there we rt' more technicnlly
valuable semi-conductor articles in the July issue of 7 3
than in the e n t ire 1965 Handbook, ' NufI said?

Steve Uroomell \ V0 PG S I1, Chid Enginl't't
KAII , Caspt'r. '\'~'olllin Jt
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; EVERY HAM :
:SHOULD HAVE ONEi
I•••••••I
I
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: THE TURNER M+2 :
I I

: Transistorized mobile microphone :
I with volume cont rol. I
I I
I I• Now! A mobi le m ic rophone that com ple- •
• ments the perfo rma nce of the Turner + 2, •
• Turner 's new M+ 2 has a completely self- •
• conta ined built-in two-t ransistor pre -amp •
: wi t h volume cont ro l to let you adjust your :
• m odulat ion for t he best perfo rma nce possi- •
• ble out of you r set. •
• An excellent it em for owners of Turner's •
: + 2 base station model. t he M+ 2 has the :
• same tailored frequency response of 300- •
• 3,500 c.p.s. as t he + 2 for the clearest voice •
• transmissions. I
: Buy t he new M+ 2 for your m obi le trans :
• ceiver and get the best and m ost powerful I
• transm issions ever. Battery, dash bracket. 5 •
• foot co iled cord, and inst ructions incl uded. •
: Wired fo r re lay swi tching. :

i Net price $23 70 ;
I I
• Model J·M+2 (for sets wi th electronic switching) . •
I I
• Net price $23.70. •

; .QUEMENT ;
; ELECTRONICS :
I I
• 1000 SOUTH BASC OM SAN J OSE. CALIFORNIA •

" N o r t h e r n C alifor n ia's Mo s t Complete Ha m Store " •
: S IN CE 1 9 3 3 •
I I

••••••••••••••••••••••••••• J

Get Your Extra Class License

AM on 201 Bah.
D ear 73:

T here are a couple of items having to d o w ith freqnr-ncy
allocation and usage in the 20-nw tl'f h and which have
be-en bothering me for qu ite snme tim e. Although both
subjects h ave been hrougb t up in the past. 1 think the t im e
is right for Further d iscussion in a n at ion a l' magazi ne.

F irst , I feel that the fre-quencies between 14.150 and
14 .20 0 M Hz are a "vast w astland," Le., they are re ceiving
m uch less use than the rest of 20 meters. From my vantage
point on the W est Coas t, it appears that the only use of
th is band segment is; I. Some A~1 ( a nd a few SSB ) sta­
ti ons from VE-Iand ; 2 . An oecasional D X station trans­
mitting around 14.190 to 14 .199; and 3. An occasional
phone patch from KR6, etc. I maintain that all three of
these uses are ahsolutelv IlfUlt·sst·ntial and th is b and seg­
ment would he put til much bette r lise in th is country if
it were ope n to U.S . phon", stations. If t lJ{' FCC got's ahead
.... ith incentive licen.~ing, perhups part o r all of this segm ent
could he used hy e mnn-ur extra licensees onln o therwise,
why not open it to a ll holders of cond itional class or h igher?

The second su b ject concerns what I've been hearing
la te ly between 14.200 a nd 14 .250 ~1I1z-that portion of
the band set aside h ) ' "gentlemen's agreement" as the sole
province of AM phone stat ions, Herenrly this band segmen t
has been m ore and more populated with SSB stations;
furthermore, many DX stations h ave been w orking U .S.
SSB sta tions here. This is a logical d evelopment in view
of the number of a mateurs with transceivers w ho can not
send and receive on different frequencies.

I propose a new gen t lemen's agreement : An agreement
by A~I stations to refrain from transmitting on 20 meters.
This shou ld n' t be m uch of a n inconveni ence for anyone.
since there seems to be less A~I acti vity on this b and as
time goes by. Those who choose to w ork A~l as a matter
of personal preference can d o so on other hands ( with less
in terference from "sjd e-wt nders'") , Certainly there rema ins
no argument on the relative merits of SSB versus A~I for
long ha ul work , Need I say more ?

I hope tha t my ideas will be of interes t to o th er active
amateurs; I am sure th a t their implementation w ould be
of great value to our important 20-meter phone band.

G e rry WA5 FRL/WB6 PH U
P ad Re G rove , Cal,

Dear 73 :
~fy article ou the extra class exam and programmed

texts appeared in the July 1966 issue of 7$. 1 have had
tremendous response to tlus article , and I have received at
least a letter per day since that issue ca me out. Boy, 7 3
articles really get the coverage!

Here 's some additional infonnation I've been giving to
those hams who responded to m y article. F irst of a ll , the
samplq programmed lessons of Fig . 2 in the article didn't
come from a.ny published text. I wrote these m yself espe­
d ally lor the ar ticle. M aybe I should write a programmed
book.

Second. since I w rote the article there h ave been several
more programmed texts published. I've lis ted these below .
There u a pretty wide selection a vailable now and m ost
hams shouldn't have too much trouble in finding one to
sui t them. Al so. new programmed tens are coming out
every m onth or so. 50 keep in touch w ith your local book­
store.

Recent Programmed Tern
"A Programmed Course in Basic Electronics", Xew York

Institute of Technology Series , ~lcGraw-HilI Book Com­
pany publisher,

" Electronic Troubleshooting". Philco T echnical Institute.
Prentice-Hall Inc .• Publisher.

" Logica l Electronic Troubleshooting " , by D onald Schuster,
~lcGraw-HilI Book Company, Publisher.

" E lectron Tube, at w ork", b)' J. B. Owens and Paul San­
born. Tutor-Ten. D oubleday.

"Fundamentals of Transistors (I' w grammed ) , RCA Service
Company, Prentice-Hall Inc., Publisher.

" DC Circuit Principlee",
" Si mp li fi ed Transistor T heory", hoth hy T rainin g System s

Inc., and Stanley Levine, Havden Book Company Inc .,
Publisher.
I am p leased th at 10)' a rti d t' has been so helpful. and

thanks to 7 3 , it W IU published.
Louis E , F rt' n7.t'I , Jr. , \\'5TO~1

H ouston, Texas
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RADIO AMATEURS REfERENCE LIBRARY
Of MAPS _ ORDER YOUR SET TODAY !

• Great Circle Bearings • " Q" and "z" Signals
• Great Circle Charts • World Time Chart
• Prefixes bJ Countries • Inn Postal Rates

United States Listingl $5.00
ox Listings 3.25

See your favorite dealer or order direct (add 25~ for mailing)

On Wayne Green

Green, No. Articles, Yes.

D e ar 73 :
So you WOnder what sort of a guy he is? Is he a crahhy

basket. an anpy old man or an Impatient young man
with ulcers or what?

I confess I waited at the Air Port in Xairohi wirh
mixed feelings . I had had several Q .S.O.'s with him and
found him quite pleasant but his editorials]!

He must. as a successful author and editor of man"
years, surely be at least 6fty or sixty. I had a heart;·
respect for his views and his editorials hut some of them
were Vitriolic: and h is debunking was at t imes me rciles•.

He would of course wear a ti red lined old face showini!
the strain, on the other hand he .....as looking forward to
'kin divinK in our la goons, it d idn't qui te match up.

First Larry and Jim arrived and then a pleasant looking
young man of about forty came through the barrier with

Dear Sirs:
I do not in the least agree with your ~fr. Green; in

fact I think he is a rabble rouser.
However I must admit that 7 3 is printing some "eTV

good articles. So please enter my subscription for one
year and I'll enjoy the magazine and try to ignort'
Mr. Green,

E ugene Bulton \\"6fY E
:\fodesto. C alifornia

E d ~farri ll er. wsm.z
La Jolla, California

P.5. J have the Extra class amateur besides commercial
first teTCKrsph and phone l icen ses.

D ear 73 :
For 35 years I have felt that it was right ami prnper

that every amateur should learn the code for a license. I
went through it, why not everyone else? Recently I have
changed my mindl

I have ken helpin&" a couple of Novices improve thei r
code. One is 79 years old. the other a brilliant yo ung en­
a in{"f' r. Both of these fellows are in the last months of
their Novice licenses, and, although they are on the verge
of passin'l: the code, neither can quite make the grade. The
old gent win never be ahle to write [ :1 wpm wilh a
pencil. His old 6ngen just won't go that fas t , llis Novk'f'
license Is a mean' of something to do. He lives out in the
desert by himself, and will now have to give up. The
young engineer understands all there is to know about
electronics and designs our defense systems. At home h..
copys 20 wpm but blow' up at the radio inspectors office.
Every month for Bve months he has plunked down $4.00
to take the test and missed by one letter. He never ex­
pects to u se C\V, in fact he hates it. but likes 55ft and
constmction. The old gent is hard of hearing. C\V comes
through where S5B does not, There must be a moral.

Have we be-en wrong? \\"hy can't the Xovtce stay on
forever if he likes C\V at 5 wpm? \ \ n o is he harming?
IIow many :0;0\"1«'5 can pass 13 wpm at the end of t he
:rear? J have not found one with whom I have bee n in
contact? How many phone men could p ass the code if
the R I came around?

The excuse for C\V was to provide C\\' opera tors for
the military. Do we stiU need C \V operators when the
infantry soldier has digital communication back packs?

Since our license method i s so screwed up, why not
leave the Novtee alone for a few years until he CA~

copy better and iPve h im a decent chance.
\\'hat was wrong with the old tes t 30 years ago: 10

wpm ( a reasonable speed) and some theory? Whose ego
arc we tryinK to please by the complexity? A few who
want special privileges because the bands are so crowded.
At one moment we holler for more amateurs and the next
for Extra class licenses. W ith the few Extra class licenses
Issued, I doubt jf they will make any impact on increasing
our engineering abili ty to seve the electronic industry .
Engineers are made in colleges. \ Ve are h am s. \ Vhy not
leave malone?

I say let', have one reasonable license and a cont inuous
Novice if we m us t. hut let' , do .,onlrthing and get th is
mess straightened out. It 's been h anging flre too m any
years.

An OT looks at Code

RADIO AMATEUR 116 k
~

ca 00 INC
. Oept. 8, 4844 W. full ertonAve.
• . Chicago,lI l. 60639

'.;' .

WORLD PREFI X MAP-FUll color, 42" x
29" snows prefixes on each country . .•
OX ~ones time runes. cit ies, cro~s refe r-
enced ta'bles postpald $1.00

RAD IO AMATE URS GREAT CIRCLE CHART
OF THE WORLD _ from the cent,t;f of t~,e
United States! full ector. 2~ x 25 ,
listing Great Ci rcle beermas 10 de~re~:
for six major U.S. Cities; Boston, fas
ington, D.C., Miami, Seattle, San ran­
cisco & Los Angeles. I 'd $1 00pos pal .

UNITED STATES MAP- Ali 50 States with
call areas prefixes, OX and ttme l ones ,
FCC freq~en cy allocation chart. Plu s
interesti ng information on all 50 ~tates.
fu ll color, 29" x 17" .. .... postpald 50¢

WORLD ATlAS-Only Atla,s compil ed fo.r
amateurs. Polar project ion, SIX cont;i
nents prefixes on each country: . . fu

, postpaid $1.50color, 16 pages ····

Complete reference library of m~ps-set
of 4 as listed above postpaId $2.50

See your favorite dealer or order di rect.

WRITE FOR
FREE

BROCHURE!
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TWO CATEGORIES TO CHOOSE FROM

ROHN has these 6 IMPORTANT POINTS:

Peoria , Illinals

Heavy Duty Self SupportinSil
and Guyed in HeiSlhtl of
37 _ 54 feet (55)
71 - 88 f..t (Sluyed)

P. o. aoot 2000

Ease of Operation- roller guides between sections assure
easy, safe, fri ction-free raising and lowering. SlrenSllth­
welded tubular steel sections overlap 3 feet at maxi­
mum height for extra sturdiness and strength. Unique
HOHN raising procedure ra;," a ll sections tog ether- uni.
formly with an equal section overlap at all heights!
Versatility- designed to support the largest a ntennae
with complete sa fety and assurance at any height desired!
Simple Installation - ins ta ll it you rself-use ei t her fla t
base or special tilting base (illust rated above) depend.
ing on y our needs. Rated and rested - ent ire line eng i­
neered so you ca n get exactly the riSllhl size and properly
rated t ower for your antenna. T he HOHN line of t owers
is complete . Zinc Golvoni~ed-hot d ipped galva nizing a
standard-not an extra-with all HOHN towers! Prices
start at less than $100.

Standard Duty Gu yed in
HeiSlhts of 37 - 54 - 88 - 105
clnd 122 feet

" World's [,argl'st E X CLUSIVE Manufacturer
of Towers; de8igners. engineers, and installers

of complete communication tou-er systems."

SEND FOR ROHN TOWER HANDBOOK
-$ 1.25 Value
_ONLY $100 postpaid ( sprciol lo ~dl!rs

of 'hi" magazint!) . Nt'aH'st
source of supply sent on request. R t' p re­
lW"ntath'_ world-wide to serve you. \ \ ri te
today to:

ROHN Manufacturing Co.

a wide itrin across his face. " Hello Rob by, mce to meet
you" I was hoIdinit up a C.Q . and a Q .S .T . magazine for
h im to identify me in the crowd. H e took the joke very
well and w e had a good lau gh . ~Iy qualms vaished -for
good. He is most entertaining to talk to and is Interested
in everything on this li ttle earth and bcvond including
an inquisitive m ind on flying saucers! A vast fun d of
general knowledge, an open m ind ( m ost su rprisin g of an )
and has a youthful burnini enthusiasm fur some of his
h obbies of the m om ent com bined with the m aturi ty of well
b a lanced views and opi nions.

You h ave to b e wide awake wh en he embark s OIl red
hot top ics such as the p o ssibifitie s of us losing more h am
bands. H e feel s far too man y of us don ' t realize how
easily we could be voted off all the b and s by fragmented
Africa, each separate li tt le coun try w ith a voting po wer
the same as U .S.A. and U .K. In fact I 'm q ui te worried
about it now but its a comfort to hope that the Crusaders
like \Vayne w ill save some of it, somehow, I hope!

About his editorials, I feel h e has an impish sense of
h umour behind i t an and perhaps a curiosi ty to see what
would happen or how people would react! So when he
wri tes h is o utbursts h e keeps h is to n gue in h is cheek .
That's my opinion only of course but one day of safari is
like a month on a ship or years of aeq unlntance.

I h ad a shock corni ng when I turned h im loose in the
shack. I1is left h and iot cold, in fact it froze solid, on
the m icrophone and he could n't le t go un til 2 :30 a.m.

lie m ade h is s ta teside con tact and got h is home mes­
sages a lI and said " Min d if I give a few ' bo ys a 5Z4?"
He then started workina: three a m inute wi th occasional
short QSO's with special p a ls . It migh t surprise yo u but
w ayne is an accom plished operator he was fin ishing off m y
lo g book when I went to bed and next moring I found
a neat pile of foolscap paper closelined wi th 48 contacts
per pagel!

I didn't count up the contacts but they were quite a
few hundred and for stre tches ran three to the minute.
H e controls the crowd well and is a cool operator. I asked
him w hy h e ticked alI one lid and left another alone, in
fact went out of h is w ay for him. It tu rned out thai by
the call siin the guy was pret ty new whereas the other
one was an old p re fix "who should know by n ow how to
operate."

lIe h ad th at impish grin on again and was obviously
w nnderirig how th e glly would react. T he glly reacted ok
and W ayne soothed him with a kind word and settled
dow n again to three a m inute .

Ok, so what, ] know a few other guys w ho can do th a t
but they are not Editors! W a y n e does a ll hi s hob bies \\"('11
and goes flat out .

\ Vhen on safari we drove up to a flue herd of E leph a nt
and W a yne was fllmin i away. Suddenly a second herd
appeared behind us. \ Ve couldn't go backwards or forward
as we were on a swamp path. The second herd wanted
to join t he first herd and we were in the way and awfully
close to them . \ Va yne just said "the Hrst group is the
better" and went on fi lming them . lIe 's cool, outwardly
anyway!

I usually get fun telling visitors " t ry again wi th t he
lens cap off" and so on, h ut 'Vayn e used his m ovie and
th ree cameras and a Polaroid in quick succession w ithout
any lIuffing. H e keep s them as preset as possible , tha t is,
ready to shoot which is a grea t help to me as J fou nd I
could take him ri Kht u p to a h east-and in an lncn-d ihlv
short space of tim e he h ad the shots he wanted and sa id
"ok" and we slipped off before the animal could decide
what to d o about it .

The Ma sat guide spoke in English hut occasionally
spoke in Swahili fo r my benefit and said " Dw ana H a pa na
Mhia' " which li terally means "The man isn't bad" which
is hieh praise from a ~Iasai warrior. It means of couTS('
that '\' ayne performed well. If he hadn't the ~lasai w ould
have sniffed, spat out of the window and dammed up!

I hope W evne will tell )'011 of h is Kreat t ravel sa ga - it
will be interestinK if he does I p rom ise you .

So there it is, a delightful cornpaniou, a n a lam l ingl r
hiv:h I .Q., very tholllil:h tfu l. ha rd ly drinks . good fun ami
game for anything.

I muse ge t this lette r off to " 73" m ag:lI'.ill t" and St'e- if
th ey ' ll prin t it q u ick b efore \Var ne i:t' ls hack!

H~' the way- he eats too much!
Rohhy H••h soll 5Z-lE n n
N a irohi. Ke-nya
Au gust 11 , 196 6
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Now in stock for immediate delivery! Order now for Christmas

The RSGB Amateur Radio Handbook

This fabulous 540 page hardbound handbook completely and
thoroughly covers every aspect of amateur radio; tubes,
transistors, receivers, transmitters, vhf gear, an tennas, sideband,
F.\I, mobile equipment, noise and interference, propagation,
keying, modula tion, power supplies, measurements, operating
and sta tion layout and much, much more. It is completely illus­
trated with photographs and drawings. This handbook is very
well written and completely understandable. The RSGB tries
to help hams improve themselves, so it includes much neces­
sary technical data that some American handbooks ignore. For
instance, suppose you want to design a linear for SSB. The
Brand X Handbook devotes about four pages to description, in­
cluding a table of typical values of popular lubes. The RSGB
Handbook gives 13 pages to them, plus many pages of con­
struction, etc. The RSGB Handbook is a necessity for the build­
ing, technically minded ham. Even if you don't build, this
book will help you understand your equipment and radio
better. $5.50 postpaid

TIl E

A ' I:\TEUR R ADIO

1I :\I\D8001\

The RSGB Radio Data Reference Book
This Reference Book is the best we've seen. It has just about everyth ingyou want to look up
in it. It gives you all of the pages missing from your Brand X Handbook. All of the formulas,
graphs and tables you'll ever need on RF power amplifiers, pi nets, tanks, fi lters, antenna de­
sign, coils math, etc. are in this one book. It's hardbound with trad itional English qualitY

t
so

won't fall apa rt after a few months use as paper-bound books sometimes do. If you build, if
you want to be able to use your eq uipment p roperly, you need this book. only $2.25

These RSCn lUlOks sh i,Jped pO/ltpol'd from Pe tt'Tlm ro llg'l . 1'1Ie RSGn A"'Clh'llr Radio C ircui ts Book we have
beeR wlrrrti.\·;lIg is te mporarily out of stock.

73 Magazine Peterborough, N.H. 03458

11SV·3S0 WATTS AC
121;' lb. GAS AlTERNATOR

\Ve sta rted quizzing the Alita lia people ca re­
fully to find out why our Hight had been can­
celled and when . The story we got was that
it had been cancelled at least a day eariler . ..
well before we had even left Boston. \Vhy was
it cancelled? Well, they explained that due to
the U.S. airline strike there was a lot of money
tn be made in transatlantic Hights and that the
plane had been put on that run since it would
bring more profit. I don't know how lATA
feels about this sort of thing, but I'll bet the
FAA would raise hell with an American line
that pulled this.

T ha t night we had dinner in Athens. hotel
and food courtesy Alitalia. This was nice, hut
we were losing over $100 a day on our safari.
The next morning we did the Acropolis and
snapped beaucoup pictures. \ Ve did OK in
Athens, only losing three cartons of cigarettes
to the taxi driver that took us to the Hotel
room (Hotel Elektra). It could have been
much worse.

The Hight to Nairobi left about 1 am the
next morning (Friday) and stopped for an hour
at Cairo at 3 am. Postcards were ~ each so
we looked h ilt did not buv. Next Asmara in
E thiopia for another stop. 'Then on to Addis
Ababa where we stopped for an hour and a
half while Africans crawled all over the plane
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cleaning it. It was an Ethiopian Airline p lane.
so this was reasonab le. E very flight was
jammed solid and there was no possibility of
sleeping in the crowded tourist section. \Ve
were rubbing elbows with men in white sheets,
colorfully robed Africans and a good many
Indians.

\ Ve set down in Nairob i at noon and, the
customs formalities done, found Robby wait­
ing for us. He identi fied h imself by holdin g up
a copy of QST and CQ. Bless him . Shumsu
D in, the fe llow who booked our safari, was
also wait ing for us. \Ve drove about four miles
into town and had a short lunch under the
hig thorn tree in front of the New Stanley
Hotel. At the next table, I saw with di smay,
was a long haired boy in tight dungarees and
a black leather jacket. Good grief! He was
with a group of boys and girls that could have
been transplanted from Peterborough, New
York or Stockholm.

The afternoon was taken with getting our
hunting licenses, select ing our guns and regis­
tering them. Groggy almost to the point of in­
coherencv we sacked out at Hobbv's house for

• •
the night. The next morn ing (Saturday) we
admired his formidab le barrage of antennas
and nice station. I wish we'd had time to get
on the air for a little bit, but we had to get
downtown for a little shopping before driving
to Nanyuki some 12.5 miles north for our sa­
fari. \Ve bought safari shoes, safari jackets and
safari ha ts and walked with just a touch of
swagger down the main street of Nairob i. Afte r
stocking up on film we piled into Shnmsu's car
and were on our way. The car had a king pin
about to give away plus two front wheel bear­
ings burnt out so we didn't make very good
time. \Ve skipped lunch and drove straigh t
th rough , stopping only for a half hour in
Thika to have one of the wheel bearings re­
placed. \Ve arrived in Nnny uki at about fou r
in the afternoon .

Nanyuki is a very small town right next to
the highest mountain in Kenya, Mount Kenya
(17.000 feet), Nanyuki is right exactly on the
equa tor, but because it is about 6000 feet ele­
va tion on a very large plain, it is relatively
cool. There is a main street about two blocks
10111; with a dozen or so sto res run by Indians
(called Asians) and off a block away one row
of sto res run by Africans. One that sticks in
mind was the Butchery and Tea Room , an in­
teresting combinat ion. Shnmsu suggested that
we shop in the Indian shops as we might get
into trouble in the other part of town . Hmmm.

The Sportsman's Arms H otel turned out to
he a pleasant place . . . rather ru n down by
American standards. Old battered furniture,
everyth ing in need of paint, etc. The hotel is
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Wayne an term ite hill.

made up of 30 or so rooms in a motel arran ge­
ment . . . some all in a line, some separate
cabins. My room had two single sized beds, a
clothes closet and an old dresser. There were
two beat up chairs. The bathroom had an old
tub and a washstand. In a small separate cu­
bical was the toilet. The lighting was from a
hanging overhead bulb. Meals turned out to be
large with six to seven courses, though the
preparation was not inspired.

Relatively few of the Africans speak much
English and you start right out getting a basic
vocabulary of Swahili . You can get along
pretty well with as little as fifty words and
with 500 you are fluent.

Soon after we had had some sandwiches to
make up for our missed lunch Fred Seed, our
\Vhite Hunter, arrived . \Ve set out immedi­
ately to zero our riRes and get used to them.
\Ve drove about two miles out of town to a
rille range and proceeded to see what we could
do with a 100 yard target. One rifle turned
out to be defective and it was nearly impos­
sible to extract the used shell. The other
worked OK, but was way out of adjustment
and it took about 14 rounds to get it on tar­
get. Those shells cost over 50¢ each so we
fired spa ringly. Oh well , only one of us can
shoot at one time anyway . . . and only
Larry and I will he doing the hunting. Jim
decided to devote his time to filmin g.

On Sunday morning we all drove out to
th e range again to make sure we had the .338
on target . . . seemed OK. Then we were off
on the hunt. I was up first so I sat by the door
of the Land Rover with Larry in the middle
and Fred driving on the right hand side. In
the back seat were our two gun bearers,
watching out the sides for game, and Jim in
the middle, popping up th rough the hatch in
the roof to take pictures. In the very back of
the car was the skinner, just in case we man­
aged not to miss something.

98

The countryside was grassy . . . sort of a
crab-grass stuff . . . with acacia (aa-case­
eeya) thorn trees everywhere). These spindly
trees grow about ten feet apart, are covered
with extremely sharp thorns and are swarming
with ants. The ants bite into the hark, causing
it to swell up into blisters an inch or so in
diameter, where the ants live. These are called
whistling thorns because the wind blowing by
these millions of bli sters makes them whistle
and you hear this eerie whistling sound when
the wind blows.

\Ve drove a couple more miles and were
definitely in th e bush. \Ve began to see signs
of aoima! life with little herds of Thomson's
Gazelles running around. Fred pulled to a stop
and pointed out a large Tommy ram and said
to go after it. Kerede, my bearer. handed me
the gun and I tried to load it. The shell re­
fused to go into the chamber. I poked the
shells in the magazine to get them to pop up
and threw the bolt again only to have two
shells try to jam in. I took them out and
feverishly put them back in the magazine and
tried to load again. No good. After about a
minute of this ridiculousness I finally got a
shell in the gun and the gun on safe. By then
the Tommys were off in the woods out of sight.
Kerede took the gun and we started off. I
walked as carefully as I could, trying not to
make any noise. Kerede crouched along, with
me bent over trying to keep up with him,
breathing harder and harder at the unusual
position and suffering a bit from the thin air
at this alt itude. It was hot and sunny.
about 75 '.

\Ve tracked them for about ten minutes and
then Kerede motioned that they were spooked
and we returned to the car. We drove for an­
other mile and spotted another group of
Tommys and we were off again. Same result.

Then, as we came out onto an open ReId I
saw a lone Tommy ram grazing. I looked
through my binoculars and he looked like a
good trophy. Nearby I spotted a small grey
dog sneaking up on the Tommy . . . it was
a jackal. I jumped out of the car, took the
gun and got in the clear and aimed as care­
fully as I could. A Tommy is about three feet
high and not a large target. This one was a
tiny tan spot in my scope wavering back and
forth across the cross-hairs. I squeezed the
trigger and watched for the puff of dirt and
running Tommy. Instead the Tommy did a
little flip and dropped . I was astounded, I re­
loaded in case he jumped up again wounded
and ran across the field to him. He was about
200 yards awa y and I was well winded when I
arrived. The shot had caught him in the back
and killed him almost instantly. Not bad for
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that distance.
It seems a shame to kill these beautiful little

antelopes, but they are a pest to the farmers
and cattlemen of the area and they want them
killed. The whole area around Nan yuki is made
up of large ranches and farms. Cattle raising
is the big business here and most of the coun­
try is divided up into blocks of about 1000
acres which are fenced off to keep the cattle
from straying. The antelope eat the grass,
which is not all too plentiful. They've had
little rain in the last two years and it takes
about 50 acres to feed one steer.

One of the ranches (15,000 acres) recently
sold for $90,000, to give you an idea of land
values. The rancher must continue to improve
his land or else the government steps in and
takes it away from him, paying him their ap­
praisal, and divides it up among Africans. The
ranches still have a good deal of wild game on
them and it is mostly a headache. Giraffes and
zebras break the fences . . . antelope eat the
grass, etc. The owner can go out and extermi­
nate the game, but he must turn the carcasses
over to the wild life department. He cannot
use the meat or skins or sell any part of it. He
gets a little help from hunters, but they are
limited in the number of animals they can
shoot by their licenses. My license permits me
to shoot and eland and an oryx. I could have
two impala, two woterbuck, three zebra, and
a few other things. I hought a special license
to shoot an eland and an oryx. I could have
bought a license for elephant, rh ino, etc., but
I would have had to rent a larger gun and
pay stiff license fees for th is. Perhaps some
other trip. . "

Larry was now in the shooting seat. Before
long we saw a small herd of Tommys and he
and his bearer Lahun went out after a ram .
\ Ve heard the shot after a few minutes and
drove over and picked up the dead Tommy. A
nice one . . . meat on the table for us and a
nice skin for Larry.

~Iy turn. \Ve caught a glimpse of some im­
pala . Kerede and I went after them. Kerede
stopped and pointed . . . I aimed the gun
and looked through the gun scope. All I could
see was the rear end of an impala . . . I
couldn't even tell if it was a buck. I went back
to the car and got my binoculars and took a
closer look. It looked like a lousy shot. Larry
said he'd like to try it and he took a shot.
Nothing.

\Ve lunched in the shade of a larger thorn
tree, washing chicken sandwiches down with
warm Pepsi . . . tasted good at the time. A
whole pineapple for dessert. OK, back to the
hunting.

After a little driving around we came across
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the impala herd again and I stalked them for
a bit and saw that I wasn't going to get much
closer so I steadied down as best I could and
pinged. Miss. Damn.

It was late afte rnoon before we had another
chance. I glimpsed a Grants gazelle off in the
woods and Larrv went after him. He blasted
and the Grant took off. I could see he was hit
and in trouble with my glasses. Larry and La­
bun went after him and Freddy, Kerede and I
followed at a distance. \Ve lost them. After
about a mile we heard a shot and headed in
that direction . Larry had finished him off . ..
a very good specimen. Freddy went back and
drove the ca r in to pick up us and the Grant.

It was quite it day. \Ve had dinner at the
hotel a t 7:30 and went right to bed dead tired.

The next morning, our second day of hunt­
ing, I started the day off right by missing an
impala buck. Larry got a chance at one a
little later and again had to follow to finish
him off. Had luck. It was a fine old buck
though with a nice rack. \ Ve went back to the
hotel for lunch this time, heing just about five
miles out of town. We set out again at 4:30,
when the heat of the day had cooled a bit
and the animals would he on the move again.
We were looking for impala so naturally every­
where we went we found Tommys. Late in the
afternoon we saw some impala about 300 yards
away. I got out and got up to about 250 yards
when I spotted a tremendous huck. He was
magnificent. I could sec that he was about to
spook so I stead ied my gun on a fen ce post
and took careful aim . . . just as I went to
shoot he turned and left. Labun and I went
after him for about a mile and I never had
much of a shot at him. Finally. I popped one
off in desperation at over 200 yards, but it was
an obvious miss.

we drove into another ranch and some
more impala tu rned up. Larry went with La­
bun after them and soon we heard a shot. I
grabbed my telephoto ca mera and followed. I
came upon them about 100 yards in the woods
and Freddy gave me the gun and pointed to
the impala herd still standing about 200 yards
away. Labun went with me and soon I took
aim at the buck he pointed out. He went down
immediatelv and we found that mv shot had

• •
hit him right in the heart . He was about 100
yards away. lIe didn't have as nice a rack as
the one Larry shot so I decided to keep his
skin, which was gorgeous. \Ve also took the
meat back to have for dinner. It was delicious.

The next morning I tried again for that big
impala and failed to get near enough. Later
on we were driving th rough some rather open
woods when a n ice group of impala spooked .
Kerede and I followed them and as we were
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dosing in there 011 my left wus a h uge animal.
1 didn't have nnv idea what it was. At fi rst I
thought it was ~ Brnhrna bull, but the horns
were wrong . . . and Kerede was telling me
to shoot it. I aimed carefully and planked him
in the shoulder. He keeled over immediately,
to my amazement. It wasn't un til after the
picture taking and excitement were over that
I learned that I had polished off a near record
waterbuck. He was too bi~ to load in the car
so they chopped him in half.

This was such a big trophy that it put a
damper on the shooting and we spent the rest
of the day sightseeing and taking pictures. \Ve
saw lots of ostriches, pelicans, secretary birds,
and even giraffes.

The next day we drove out in a different di..
rection and drove about 150 miles sightseeing.
The country was fabulous and we saw
baboons, Jots of Tommys, Grants, impala, dik
d ik and even a small herd of eland. I was still
off shooting so we just looked and clicked. \ Ve
met a rancher there, a wonderfully interesting
man, married to an African wife. He was just
coming hack from checking his herd of sheep.
He has to sleep with the herd every night to
keep Africans from stealing them. I wondered
why he d idn't hire a herder (government stand­
ard wage for herders is $20 a month plus
food), but found that herders are OK for pro­
tecting the sheep against normal p roblems, hut
when rust lers show up they frequen tly strike
a bargain with them and off go a b unch of
sheep. So Jack sleeps with h is sheep .

So far we had been h unting entirely on
private lands. You have to reserve public lands
considerahly ahead of time if you want to hunt
them and, despite his promises to do so,
Shamsu hadn't reserved any hunting blocks for
us. Fortuna tely Freddy had a good friend
hun ting in nearby Block 67 and he got per­
mission for us to go ill there and pop a zebra
or oryx. Thursday morning we started out for
67. It was about a 40-mile drive to the check­
in gate . . . then a few more miles to a little
village of Xdorodor where we stopped and
bought some candy and cigarettes to trade
for photographs of natives. A local entrepre­
neur who called himself Lamumba took charge
and got severa l of the local girls lined up for
photographs, standing benignly behind them
with his Hv whisk. He could speak enough
English to get by and we shelled out a shilling
( 14¢) each to the girls and a Polaroid photo
for him. He wanted a dollar too, but we
shoved off.

\Ve were in Masa! country now and every
now and then we would pass one with a spear
in hand, paint on h is face, and interesting
things hanging from his stretched earlobes.
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One had a Kodak 35mm film can and was very
proud of it.

Then we came to the escarpment. Here the
plains at 6000 feet dropped off suddenly to
about 3000 feet. The road wound itself down
the face and it got hotter and hotter. This was
more like the equa tor. \Ve got to the bottom
and found ourselves in very warm desert coun­
try. T here were some fellows working on the
road with Caterpillar tractors. One of them
thumbed a ride with us about a mile fro m the
bottom of the escarpment to a thorn enclosed
camp about a mile away where police were
staying. It seems there is a small war going
Oil in northern Kenya. The Shifta, a nomadic
trihe of about 2.50,000 living on the border of
Soma lia, didn't mind being rul ed by the Brit­
ish , but object strenuously to being ruled by
the Kenya government. The result is that they
have been fighting a guerrilla war for the last
two years. Apparently the communists have
been suppo rting them and the fight has ex­
panded well down into the northern frontier
of Kenya.

\Ve drove through the desert, seeing little
anima l life. There were huge mounds of ele­
phant droppings, but at this time of day they
were off in the surrounding hills to keep cool.
A herd of cryx spooked as we came around a
corner. I went off after them with Kerede and
Freddy, but after fi fteen minutes we saw it
would he a long track and turned back. \Ve
had a nice lunch on the bank of the Kipstng
river. The river was about ten inches wide with
a dry-wash of abo ut 50 feet or so. There were
footprints from elephant, rhino and just about
everything else imaginable.

It was getting late in the afternoon so we
headed back. The trip up the escarpment was
a dilly. The Land Rover had to go in its lowest
gea r with nll four wheels engaged to make it
in many places. Little else could possibly get
up there. As we went th rough Ndcrodor again
Lamumbu flagged us down and asked us to
take him and his wife to Nanyuki. No. But his
child is sick and must get to the hospital. O K,
we'll take them to the hospital , h ut no place
else. So he loaded his wife and two children
in the back of the car and jammed himself in
the back seat beside Jim, whisking him a few
times with his By whisk. He smelled pretty
boozy, among other thin gs. \Vhen we arrived
in Nanyuki he lost his command of English
and Swahili and could understand noth ing we
said. He did communicate that he wanted to
get off at the Butcher and Tea Room, the local
drinking place. \\'e obliged and Fredd y again
vowed never to give another rid e to anyone,
no matter what.

\Ve learned the next morning that the Shifta

ASQ·2 2 Me te r, 10" Squa re $ 9.95
A50-6 6 Meter, 30" Sq ua re 13.95
ASQ·l0 10 Meter, 50" Sq uare 19.50
ASQ·15 15 Meter, 65" Square 23 .50
ASQ·20 20 Meter, 100" Squa re 32.50
ASQ-40 40 Meter, 192" Squa re 66 .50

The 6 & 2 meter Squolos hove all parts to
mount th em o n your cor roof (new improved
suctio n cups), bumper most, aTH mast, out a
windo w, o r any wh ere . The 10 thru 40 meter
Sq ualos f ixed mount on ly-for amazing OX per­
formance.

W E MAINTA IN THE LARGEST STOCK OF USED
EQU IPMENT IN THE NORTHEAST

WRITE FOR LATEST COMPLETE LIST

§:l MOBILE. FIXED
~ ANTENNAS

2 • 6 • 10 - 1S - 20 - 40 METERS
SQUALQ is (] f ull holf w ove, horizontally polar­
ized, omni-directlcno! cntennc. Outstanding all
a ro und performance is a chieved through c 360"
pollern with no deep null s. The squore shope
allo ws fu ll e le ctr ica l le ng th in compact d imen ­
sions. Direct 52 oh m R:eddi Match feed provides
ease o f tun ing o nd broad bond coveroge .

ON A MAST ON YOUR CAR OUT A WINDOW

'f'TTj
1itj

C

&()4H4 RADIO
P. O . BOX 312 CONCORD, N. H. 03301

FONE 603·225·3358

Ic~_ft · . ..
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TRANSISTORS
UNLIMITED

ENJOY
ELECTRONICS

WITH TUCO @
PREVIEW OF 1967 CATALOG

TRANSISTORS
TIXM07 $ AD 2N706 $ .90 2N3638
TIXM IO .55 2N708 l. 15 2N3640
2N 107/RT34 3/1.00 2N738 2 .00 2N364 1
2Nl74 2.00 2N797 1.50 2N3689
2N370,2N371 AD 2NI18 4B 2.50 2N3690
2N372,2N374 .50 2N 1304 .60 2N3702
2N396 AD 2N 1305 .65 2N37 11
2N404 AS 2N' 489 3.50 2N2386 FET

2N408 AD 400250 1.55 2N3819 FET

2N490 Unijunction 4.00 2N 1742 1.25 2N4248 100 me
2N491 Unijunction 4.05 2N2089 1.00 2N 4249 1000 rnc
TI543 Unijunction 1.08 2N2147 1.50 DTG1 10
2N2 160 Unijunction 1.45 2N2494 1.00 OCP7 1
2N696 .75 2N26' 3 .50 CG4059
2N697 .90 2N2924 .52 MP50 50mc, lOW
2N705 .75 2N34 14 .55 MPI50 150mc, 5W
TU51 ~N PN , TO· 5, Replaces 2N377, 2N385, 2N1302, 2N1605, etc.
TU52-PN P, TO-5, Osci ll, RF, Replaces 2N412, DS57, 2N 1524, 2N1525, etc.
TU53-PN P, Audio & Driver, Replaces 2N107, 2N408, etc .
TU54 -NPN, Silicon, TO-5, 45 Volts
TU55-PNP, Silicon, TO-5, 45 Volts, Replaces 2N328A, etc.
TU56-PNP. TO-3, Power, Replaces 2N256. 2N257, 2NI76, 2N301, 2N307, etc.

$ .45
.67
.79

1.25
1.35
AS
.50

4.50
3.50

.50

.75
1.50
1.25
1.25
2.75
3.00

6/1 .00
6 /1.00
6/1.00
3/1.00
2/1.00
211.00

DIODES RECTIFIERS Piv Ma ZEl'~ERS Voltgg e

I N21 $ .35 1N540/ U2 13 400 .750 $ AS NV1005 3.5 1W $1.00

I N21A AS I N547 600 .750 .50 1.5M39Z5 39.0 1.5W 3.00

1N2 1B .50 lN553 400 .800 .60 1N122 4.0 .50

I N22 .75 1N589 1500 .250 .75 1N703 3.5 1.00

1N23 .50 IN I191 50 25.0 1.25 1N465 2.6 1.00

I N23A .60 I N1692 100 1.0 .50 l N4 67 4 .1 1.00

I N23C .75 I N1694 300 1.0 .60 1N734 68.0 1.25

I N25 1.00 l N32 10 200 24 .0 1.25 1N705A 4. 7 1.50

I N34A 15/1. 00 1N2129A/25H IO 100 25.0 1.25 1N752A 5.6 1.25

I N85/HD1 085 1.00 1N2491 100 20.0 1.25 1N753 6.2 1.25

IN90 .1 5 IN4001 50 1.0 .40 1N766 12.75 1.00

1N126 8/1.00 M-6 SCR 200 7.0 1.50 I N823A 6.2 3.00

l N198A 7/ 1.00 C-22-U SCR 25 7.5 1.50 1N969B 22.0 1.25

ORP60 .60 eo 4/2.00 TSW- 10 1 SCR 50 1.0 .75 lNI 3 14 10.5 1.25

1N91 .30 I N202 60 .020 .1 5 TN1315 12 .8 1.2 5
1N92 .3 5 IN 204 80 .020 . 15 1N1 352A 11.0 2.00

1N5 1 .25 I N205 100 .030 .15 1N1509 5.6 1.25
1N54A 12/1.00 l N207 150 .050 . 15 l N T81 7 15.0 3.00
1N57A .15 IN208 180 .070 . 15 T I620 6.2 .35
IN60 8/1.00 TN338 100 1.50 1.00 IN29828 1B.O 2.00

Ultrasonic rece ive r (Philco) Complete with t ransducer, schematic, 25 KC 3.50
Transduce r for above, only 1.50
250000 Elec t rolyt ics, all Values from 1m fd to 8 100 m fd (See our Catalog)
500000 5% Y2 watt resistors, All Va lues (See our Catalog)
Mylar, Ceramic, Dura-Mica Capaci tors (See our Catalog)

WRITE FOR OUR COMPREHENSIVE CATALOG 25¢

Minimum Order $5.00 Prepaid. Postage Free, U.S.A.

TRANSISTORS UNLIMITED COMPANY
462 Jericho Turnpike, Mineolo, L.J., New York 11501
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VH F- UHF

had struck at the foot of the escarpmen t, righ t
where we had been, about an hour afte r our
passing and six men were killed and three
wounded . That was a close call .

By F riday our bloodthirst was back and we
set out for more hunting. I started the day out
right by walloping a nice impala . It was a very
good shot and , when we took him apart, found
that the bullet had exploded his heart. Even
so he made it about fifty yards before dropping
and I was afraid I had just wounded him. The
shot was abo ut 100 yards. I have to admit that
I muffed an impala earlier though . I thou ght
I was dead on him and the bullet whacked as
if it was a hit . The impala just stood there so
I was sure it was a hit and he would fall down
or else I would have shot him again immedi­
ately. Then he wandered off and I pinged
another after him, missing again. There was
a nice hole in the tree just behind him, the
whack we heard . You can usually tell , even
from q uite far off, if a shot is a hit.

Baron Von Scheken, one of the most pro­
gressive farmers and ranchers in this area, was
most anxious to have us bop some of the zebra
tha t are breaking his fences so he drove out
with us in his Rover to show us where the
herd was a t the moment. L arry and Labun
took off on a loog stalk with Freddy backing
him up in case of a wounded animal. They
must have been gone almost two hours before
the shot came. No whack. so it was a miss.
They came back to the car and we headed off
to try to find them again. Suddenly we came
on a herd of waterbuck. It was my turn to
shoot, but I had my waterbuck so Larry got
out again and went with Labun into the woods
to circle them and come in downwind. \ Ve
drove off to allay suspicion. Abo ut twenty min­
utes later came the bang and whack. Good.
\ Ve drove back hut couldn't find either of them.
About fifteen minutes later they ca me in view.
It seems that Lubun had followed the wrong
waterbuck and the one Larry hit was just
about 50 yards from where he had killed it,
behind a bush. We took pictures in the fail ing
light. It was a fine waterbuck. The Baron was
pleased.

On Saturday (today) Larry went out alone
while I stayed at the hotel pecking out this
brief report . He came back about ten in the
morning to announce that he ha d knocked over
two of his three zebras already. I sure hope
that I'll get one or two tomorrow when I get
out there.

The hunting is enjoyable . . . the weather
here is excellent. We need every one of those
four blankets a t night even though we are on
the equator. We'll hunt another week here
and then pop on back to Nairobi for a few
days, probably visiting the game preserve there

$Bu.'

THIS RIGID RUSTPROOf ANODIZED ALUMINUM
ANTENNA MOUNT fAmNS TO YOUR CAR TRUNK
LID IN MINUTES ••• AND NO BODY HOlES ARE
NECESSARY!
SEE THESE SUPERIOR MOUNTS AT YOUR DIS·
TRIBUTOR/DEAlER DR REMIT SU S(tIlecl llf M.D.)
TO E·l MOBILE ANTENNA MOUNT IN C~ P.O. BOX
m , ALGONAC. MICHIGAN (Micllillll mldents add
4' uIes tu) PHONE 313194-1343
mem ANTENNA MOUNT HOLE DESIRED (3/1" ­
314"- SMALL DR MEDIUM UU)

FITS ANY C. B. OR HAM ANTENNA

JUST $9~~,,~p~~~~,~~E
us~cw monitor ... use as code practice oscillator. This new
complete unit from hth Electronics is powered by a standard
s-vcrt battery, contains a built-in speaker, en-ott switc h with
individua l volume and tone cont rols for a loud, clear tone without
cl icks or chirps.
NO EQUIPMENT MODIFICATI ON - Simply connect spade lugs to
terminals of CW key, plug In jack, turn on and adjust volume and
tone contro ls • . . operates automatica lly ... no accessory relay
• • • no pickup antenna • . . no battery drain until key Is depressed.

Precision Engineered. 100% Warranted.
Designed and Developed In U.S.A. (f oreign mfg.)

ORDER TODAY! Allow 2 weeks for delivery.

r -;L~R;;C-;:u;;:-p~oo;37URZ;A7CAL;:- ...,
IGentlemen: Ship to: Dept. 2 I
IPlease ship me I

CW monitor and code NAME _
Ipract ice cscutatcne) @ I

$9.95. Enclosed Is ADDRESS _

I 0 cash 0 check
I 0 money order for CITY I
L -! ~~ ~

Converters and Preamps for 50 rhru 432 Me.
W rite for literature.

Send for a sample cope of th e VHF'er. the
only m:lg-:lI':ine for VH F nod U H F hams.
Parks Electronics, 419 S.W. First, Beaverton, Oregon
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Queens Village, N.Y. 11427

$12.95 WZAU $12.95 • FOUR PURPOSE BALUN
The Balun Everyone has been waiting
for. Will Help a TVI Problem•• Broad­
banded 3·32 mc. • Center hang-up hook

I ' inverted Vees . _ Handles full legal power.
2KW PEP _ Built·i n lightn ing arrester ­
S0239 RF connector for con t ra nsmission
feed line eliminales center insulato r - With ·
sa nds up 10 600 lb. antenna pull • For use
with all t~pe anlennas fed with unbalanced
coax hne . • We ighs only 6'h cz. Ph" die m.
r ;" long 2 Models: 1:1 matches 50 or 75
ct.m unbal.nced coax to 50 or 75 anlenna
lead. 4:1 .matches 50 or 75 ohm unbalanced
con to 200 or 300 ohm antenna load . •
Helps eliminale TV!.
• All New W2AU Super Vinyl 2 el

10·15·20 quad . Complete $54.95
• Yl2AU Super Fiberglas 2 el 10·15·

20 me'er Quad . Complete Quad $99.95
UNADILLA RADIATION PRODUCTS

UNADILLA NEW YORK

St't' l"lld
.-\lTt'S.'O / J
K' oo ~ for

Moa- IIa la

ORe KIT
215-28 Spencer Ave.

,

COMPLETE KIT PRICE ONLY

Nome ••••. .• ••• . .. • •• . Call • • . .. . • • . •

New thrae band modi1ica!ion
delivers the pertorman.e of your

transceiver on five 200 kc band segments,

Send tor- free broch ur e !

Addres, .

•• .• •..•... .. . •• . .. . • . .. Zip . _ .

Fea t uring selectable uppe r or lower SSB " Selectable AVC ·
CoyerGge : 3.'·4.0; 7.0-1 .2, 7.2·7.4, 14.0·14 .2, 14.2-14.4
Me·
Fron t panel key jack- New fro nt poneI and plost ic dial
included-

(TILT THAT PANEL!
Do it with a CAB-PAC
Complete patknltl! lrlf1l1d~~ everylhlnll
YOIl Ilfi'd 10 meke 11 tilted fron t panel
Gn 1111 )· ~"b lllel or chassis. Four sort
nlasrle ree t lI'ith tm~'lS hole-lining I ll' •
serts, t wo rIgid front extenders, fou r *, '
6 -3 2 mouuttne scrr'ws IIwl lnstrne-
tiona. At rour hum dealers. or ai r n111i1
post paid only
BUDWI G MFG . CO., P.O . BOlt 978, Ramona, Cal if. 92065

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

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

with Hobby and then d rivillg down to see the
Lake Amboselli ga me preserve. From there we
plan to visit Murchison Falls in Uganda, with
a stop at 5Z4J\V 0 11 the way. T hen, if things
are ca lm in the Congo, we wiII drive over and
visit 9Q5HF and 9Q5IA and back into Rwanda
to 9X5GC . If things are touchy there we may
come back earl ier and go on our way to ET,
ST, SU, 00, etc.

T he time was when a hunting safari to
Kenya was a very expensive deal, possible only
to the very wealthy. It entailed dozens of men
to carry the tents, food, guns, and equipment
and weeks in the jungles fighting off hea t,
bugs, and dvsenterv. I'll tell vou exactIv what
this whole \~'orks ('(;st when I 'get all dO;le, but
right now the basic expenses have been $690
for the three weeks in the hotel plus all hunt­
ing costs, though we cut down on this a bit
by splitting the total cost for two hunters and
one non-hunter ($34.5), coming ou t to about
$575 each for the three weeks. T he gun cost
$90, including the license and 140 rounds of
ammunition. The hunt ing license cost me
$120, thou gh I could have just as well bought
the $57 license if I hadn't included the right to
shoo t on public lands and the special orxy and
eland permits. I figu red that since I don't get
to Africa all tha t often I had bette r spend the
extra and he sure. Larry bou ght the private
land $,57 license and has had no problem.
They even have cheaper license availab le if
you want to just shoot one each of the plains
game . . . and for onIy $ 14 you can go out
and pop two anima ls. Something for every
pocketbook.

I'll have some expense in getting my t ro­
phies prepared and skins tanned and shipped
back to the U.S. And add $ 100 or so for film s
. . . better make that $200 since I shoot fi rst
and ask q ues tions later. And we'll have to
budget perhaps $50 each at most for tips for
our gun hearers. T he whole works is still a
fa ntastic bargain . Of course the fl y in the oint­
ment is the ai r fare over here, which is b ru tal.
It is almost the same as the around-the-world
fare . . it cost me about $200 extra to
continue from Kenya on around the world
rather than just fl ying straight back.

I was surprised to find out how few people
come to Africa to hunt. I don 't know what I
imagined. but last year they sold only 480
hunting licenses and this year they hope to
break 500. When you consider that the great
bulk of the hunting in Africa is taking place
in Kenya you call see that few people are in­
volved yet. For that matter there are on ly 6"
fully licensed professional hunters und on ly
uhout "0 of those make a fu ll time job out of
the profession. Eight of the hunters live ill

OCTOBER 1966 lOS



LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors

Most any type or quantity
Receiving, transmitting, 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
ANjGRC·3, 4, 5, 6, 1, 8, 10, 19, 26, 21, 46, VRC·12

AN/PRC·8, 9, 10, 25
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes

Communications: AN/TRC·l, 24, 35, 36
Receivers: AN/APR·9, 13, 14, R·388A, R·214, R·390A, R·391, etc.
Indicators: ID·250, 251, 381, 251A, etc.

Aircraft: AN/ARC·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 Radio
equipment, etc.

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212·925·6000

vooooo
MAGIC TIE CLASP

QSL CAR DS REPRODUCED
IN PERMANENT METAL

GREA T GIFT IDEA
We also do business cards

Send Card and SJ.50 to

GIFT SHOP - Box 73, Northfield. Ohio 44067

LEARN RAOIO CODE
~?'-- THE EASV WAVl
~~ • No Doaks To Read

#v.." 9' • No Visual Glra.leks
• e.o To Distract You..'\.. .. .. • Just Listen And Learn
....~~ Based on modem psychological"" ~9 95 techniques-This COUflO will lake

l' you beyond 13 w.p.m. In
• LESS THAN HALF THE TIMEI

Album rOntilns three 12" Also d volloble of, magnetfc tope.
LP ' . 2V. hr. Instruction See your deoler nowl

206 East front Street~ florence. Colorado

10.

Nnnyuki, SO you can see that th is is a very
popular game area.

Kenya has been self-governed for just two
years so far and it is really going quite well
conside ring the enormity of the problems they
faced . The total population of Kenya is a little
over ] 0 million of which about one half mil­
lion are Asian and 50,000 European (white) .
Few of the Africans have had much education
and you migh t draw a rough parallel if you
imagined what would happen to our country
if suddenly it were turned over to seven or

•
eight year olds to run. T he Africans are just
two or three genera tions from complete tribal
savagery and old patterns of living take a
while to change. The change has been tremen­
dous already, but there is a long way to go .

I 61H1 just about everyone here optimistic
about the future of Kenya. Freddy wants to
start an animal farm similar to some very suc­
cessful ones down in Rhodesia and run a sort
of dude ranch affair with horses and camels,
camping expeditions and plains game hunting
for those interested right on his ranch to keep
the animals under control. It's a new approach
and I'll bet it would work. If the supersonic
planes bring down air fares Kenya will be
crowded with tourists.

Listen for me on ]4230. I'll he on there at
every opportunity, wherever I am.

. . . W2NSD/l/ 5Z4
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I'an. um
Tube

Ec uioa-
,'" It

100

T0 1 8

Similar 10

2N30 8 5
2N30 87
2N3 08 9

•
•
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•

VFO's.
oscilla tors.

amplifie r

infrared,

Nechannel
WOUH $24

25 PlY
o ,.
o 15,
o 39 ,

400 PlY

o 25c
o 90c
n 1. 90

100 PlY

o 12c
o 40c
o 75c

800 PlY
o 45,
o 1.59
o 2 .75

IN
PRICE"

T F. It !>IS, ..., n d .. h k. m oney
",.,I .. r . ' n.. lud.. p<lMI " 2' wt
r:",r .rf/. k I lb. a a l..u, n..t 30 day. '
~OU. 250/0 •

P.O . BOX 942A
SO . l YNNFiElD, MASS .

","" K· KIN G " 0 " T"E: WO'HO
P

O LY
AKS

U 3 INFRA.RED DETECTOR ~ , With 1l"lIlI S 51

8 $2S SURPR ISE PAK, trunsistors. rer-t, diodes. etc. $I
40 PREC ISI ON RES ISTORS . I~ . 1. 2 W; 1<;'.; va lu.·" $1o 30 CORNIN G " LOW NOISE " reslstors, ",:; too! $1

0 60 TUBULAR CONDENSERS, to .::imf, tu l K v, n sat $1
0 40 DISC CONDENSERS, :O m mf to .or, m f to l KV $1o 60 TUBE SOCKETS, l"l"'l' I , tHcle~, p lu ",s . audio. et c. $1
0 30 POWER RESISTORS , r, tn "OW , to ~4K oh m s $1
0 50 MICA CONDENSERS, to . tm r. suvers too! $1o 10 VOLUME CONTROLS, to 1 meg. s w itch too! $1
0 10 ° ElECTROlYTICS, tn r.OOmr.asstFP&tubularll $1
n 50 RAD IO & TV KNOBS, ll'<"t <l ...olor " I\: !'tylt'!l .. ..$1

FIRST TIME
"ONE

Ul . AMP 800 PRV
1,/11 SUBMINIATURE 4 for
! JI ; RECTIFIERS $1

10¢ fOR OUR " fAll" BARGAIH CATALOG ON '
D Stmhondudor, D Poly PokJ 0 Po'rtt

check the proper amp and PRY blacks.

o ] .omp 0 16 -a mp 0 25-amp
PRY Sale PRY Sale

50 0 55c 600 0 3 .35
100 0 75c '00 0 4 .50
200 0 1.35 1000 0 5 .59
400 rt 2 .25 1200 0 5 .95

~~:~O~~'U lA' $1 PARTS PAKS
L 10 TRANSISTOR ElECTROlYTICS : 10 mC to "OU mf $1
C 50 COilS & CHOKES, i f, rf, o nl, OU , & more $1
o 35 TWO WATTERS, nsat Inr-l: A.ll" "" f to o ! $1
0 7 5 HAlf WATTERS , a sst irn-l: A.II" ;; ',"} too ! $1
0 60 HI·O RESISTORS, I ~ , I. 2 W . 1'/; .'\: ;; ',;, values $1o 10 PHONO PLUG & JACK SETS, tum-i-s. a m!,s $1o 10 TUBULAR ElECTROlYTICS , to suo mf $1o INFRA.RED PHOTO DETECTOR TRANSDUCER $1o INFRA_RED PARABOLIC REFLECTOR & filTER $1

8 40 WORLD'S SMAllEST COND ., to .O;)rl1f $1
4 TRANSISTOR TRANSFORMERS. a sst. worth $~,; $1o 2 CLA IREX PHOTO ElECTRIC CEll, el.fiO, $1

8 60 CERAM IC CONDENSERS, dlscs , nne's , to .1,,; ..$1
40 " TINY" RESISTORS , 1fI OW. :" ,;(. too ! $1o 10 TRANS ISTOR SOCKETS COI·PII I,·n nn tru nsistol's $1

n 30 MOLDED COND 'S . m y llll' , POI·C. hla c k Ill'ltu tv $1

Sale

§ .,.
O

1.1 0
1.35
1.50

• I 25
for -

s1 9 5

Sale PlY

~
19c 1400
29, 1600
51c 1800
69c 2000

Sate PlY

~
,. 600
7« 800
9« 1000

13c 1200

SEMI·KON·DUCTORS

750 Mil TOP HAT ANO EPOXIES
PlY
'0

100
200
400

FACTORY
HSHO

o BIDIRECTIONAL TRANSISTORS, ~N ltlll $1o 4 2N170 TRANSISTORS, hy G1-:., np.n for nen'I rf $1o 1 IGNITION SWITCHING TRANSISTORS, lO-AMP .... $1o 4 2N 33 6 NPN SILICON trunststors, Tj-nrisiwtt-on $1
0 10 ZENERS REFERENCES st ud. usst tHll'!:I $1o 2S GERMANIUM & SILICON DIODES , n o test $1o 25 TOP HAT RECTIFIERS , «ilir-nn , 7;",Oma. no test. $1o 101000 MC.1N251 GERMANIUM DIODES $1
o 10 3D-M e TRAN SISTORS, s ilicon, 'ro t s . no test $1
0 3 - 2N 70S MESA , 3 00 m ... :U10 mw, I' nl). T O IlL ..$l
o 2-800 Me. 2N 709 NPN Silicon planar TO~6.. ..•.S1o 10 PNP SWITCHING TRANSISTORS, 2N40 1. TO" $1o 10 NPN SWITCHING TRAN SISTORS, 2N33~ , HO $1
0 15 PNP TRANSISTORS , CK7~2 . 2N3" , 107 , no teat $1
D I S NPN TRANSISTORS , 2Na", 170, H O, no test .... $1o 30 TRANSISTORS , rL If , audto osc-l r«. T O .; no t ee t $1o 10 FAMOUS CK722 TRANSISTORS, Imp no tes t .... $1o 5 2Nl07 TRANS'TRS, loy G I';, lonP . po I' , audio p a k $1
0 1 40W NPN SILICON MESA 2 N 164 K, 2 N I0 18 $1o 25 ZENERS GLASS SILICON DIODES , no test $1
O S SUN BATTERIES TO 1 1ft" ~i7A's, Hte- se nsftlve $1o 2 2N718 NPN SILICON PlANARS, h~' Fairchild $1
C 4 2N213 TRANSISTORS , ml xer-con v. 1'022 $1o 10 MICROD IODE STABISTORS , epuxy silkon $1
0 3 2N706 500MW , 300MC NPN PlANAII. . TO. l ~ $1o 3 2 _WATT PLANAR TRANS 'TRS, 2Nti~17. 100me $1
o 4 1N15S POWEll. TRANSISTOR EQUALS , '1'03 (,lIH' $1o 2- 500 MC, 2 N70 B NPN Sflir-on pla lla!' TO·\li $1
0 3 2N711 300MW , 300 MC , PNP MESA, T018 $1o 15 lAMP 200V epoxY' rect ifiers, made hy Sylnmi a $1
0 4 2N 3S TRANSISTORS , 11 1'11 , by Sylvll llia. T 0 22 .. $1
o 4 ZENER REFERENCES, I N I:!! •. u-volt, s ilico n .. .... $1
0 2 " TINY" 2N1 613 2W, 100:>.IC, -r or e ease. npn $1o 2 500MC TRAN S'TRS, 2S!.'il. rm-sa s, pnl'. T01,ll $1o 1 8 SW SILICON PWR TRANSTR, n pn , likl' 2N1 212 $1
C 4 2N4 3 OUTPUT TRANSISTORS, by GE, Iml', TO" $1
Q 4 2N333 NPN SiliCON trnnsi stors, b)' G E, T O;) $1

TRANSISTORS
0100 'or 298



Jame s Ashe W2DXH
R.D. 1
Freeville , N.Y.

Zener Diodes
This excellent article explains hoio zeners uiork,
hoio to use them, hou: to test them, and hoto to buy
them. It's another of 73's technical feature articles.

poses than yours! You turn it on and this
might he what happens :

A voltage measurement reveals regulation at
8.5 volts rather than the indicated 10 volts. You
notice the voltage seems to be creeping up as
you watch the meter. A signal tracer probe on
point A finds lots of hum ; but there is some
at B too, Perhaps if some current is drawn
from B the hum will decrease, A load test
shows little effect on the hum except that
under very heavy load the hum increases , . .
some other noise too! Thinking about that,
you smell smoke; it's the series resistor over­
heating. As you reach over to tum ofT the
power supply, yOll notice the zener voltage
seems to have dropped to zero. This reminds
you that the zener has been operating without
a heat sink. It's failed completely! Terrible.
You can avoid the damage to wallet and pence
of mind by using the following material. After
reading, get out a pencil and some old en­
velopes or something, and design zener cir­
cutts. You 'll soon catch the idea!

Zener facts
Zeller diodes are supp lied in a large variety

of packages. The controlling factor is how
much heat mu st be dissipated. A majority of
tile zeners available are supp lied in a diode­
like glass package for up to 250 milliwatts, a
wire-mounted cylinder resembling a resistor
or a silicon rectifie r for the l-watt size, a stud­
mouuuug package for the In-watt size, and a
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Fig . 1. A possible htt­
or-miss zener regula ­
tor ci rcui t . Whot' s
wrong with 't?

One of the many solid -state devices now
available to the radio amateur builder is the
zener diode. Properly used, it serves as a ref­
erence volt age source capable of delivering
considerab le current. Unlike a battery, its life
is indefinitely long, although it must be sup­
plied with a continuous current for many of
its applicat ions. This article contains the basic
Information required to intelligently design
and use zener diodes , and some selected
sources of information from the rather sparse
supply are listed in a bibliography at the end.

For instance
The number one application of zener (Hodes

is probably de voltage regulation for transistor
circuits. Suppose you have just purchased a
new IN2974 zener for about S,s. IO. The cata­
log says 10 watts, 10 volts, 20% tolerance.
Since you lack experience with zeners, you
breadboard the intended circuit to p ick up a
few details on what zener regulators do. Per­
haps the circuit is that of Fig. l. Carefu l! The
illustrated circuit is more suited to my pur-
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larger package resembling a power transistor
for the 50-watt size.

A cata log sea rch brought out hundreds of
zeners rated from 250 milliwatts to 50 watts.
Some engineering books mention zeners as
small as 50 milliwatts (Cutler ) to as large as
100 watts [ Littauer} . Opr-rutmg voltages
ranged from 3 volts to 200 or so. The least
expensive were priced at 75 cents ( Genera l
Electric Z4XL series). $20 seemed to be the
upper limit, with a large variety ill the $4-$7
range. Price tends to increase with higher
power rating and closer tolerance, but some
good zeners are availab le in epoxy packages
at low prices.

Some ordinary silicon diodes and transistors
may be used as zeners.! General Electric says
some of their epoxy cased transistors can be
used in this way. But most zeners a re slightly
special silicon diodes, d esigned to dissipate the
fairly large amounts of heat produced in nor­
mal zener operation. Small zeners dissipate the
heat along their leads or into the air ; 10 watt

Fig. 3. Ins ide the case of a 10 -wott ze ner. The ac­
tual PN junction is in the t iny squa re at the center
of the circle .

tSee K9VXL's art icle, "Save T hat Transistor! " in the Jllly
7 3.

and la rger zene rs are built like power transis­
tors. The semicond uctor material is brazed to
a copper stud or surface which provides the
route for dissipating excess heat into the re­
quired heat sink. F ig. 2 shows some typical
zeners.

Only a small part of the package ca lled a
zener diode is actually the working e lement.
This key piece is a semicond uctor PN junction
formed Oil a silicon wafer by a process in­
volving some heat and considerable accuracy.
Fig. 3 shows the interior of a 10 watt zener.
In normal zener opera tion the PN junction is
biased opposite to the direction of easy con­
duction, at a voltage great enough so it con­
duets anyway. Sounds rough, but works fine.
The arrangement is ca lled reverse bias, and
the zener a lways ap pears in the schematic
with its arrow pointing toward the positive
sup ply line. F ig. 4 is a graph of current p lotted
against voltage for normal zener operation .

A small voltage invokes very little current.
As the voltages ap proaches 10 volts, the cur­
rent increases quite drastically toward some
terrific value as the zener begins to act like
it short circuit. If there is no current-lim iting
resistance in the circuit, the zener will
promptly perish. This very rapid current upon
voltage dependence gives the zener its useful
voltage regula ting property. The region of the
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Fig. 2 . Some typical zener diodes. They look just
like ord ina ry diodes. Perhaps some of your diodes
are zener d iodes!
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Dynamic
Nom. Volt. Resist-

oge Test Toler- once in
Type Price Current Watts once Ohms

1N4728A $ 1.93 3 .3 76 rnA 1 5~5i 10
lN4733A 1.93 5 .1 49 rnA 1 7
IN4735A 1.93 6.2 41 rnA 1 2
l N4739A 1.93 9.1 28 rnA 1 ~ 5
IN474 7A 1.93 20 12.5 rnA 1 5 22
1N4 752A 1.93 33 7.5 rnA 1 5 0 4 .5

IN957B 2.95 6.8 118.5 rnA 0.5 5~5~ 4 .51N3016B 3.70 6.8 37 rnA 1 3 .5
lN2970B 7.30 6.8 370mA 10 1.2
1N2804B 10.65 6.8 1.85 A 50 0.2

Z4XL6.2 0.75 6.2 @20 rnA 1 20 % 9
Z4XL6.2B 0.84 6.2 @20rnA I 10 % 9

Fig. 5 . Types, prices, and characterist ics of some
typical zene rs. Note va ria tions in dynamic resist­
a nce.

,
02 .. 81810

VOLTAGE APPLEO TO lEttER

Fig. 4 . How zener current depends on applied volt ­
age for a 10 wat t zene r. The rise beyond the knee
is so sha rp the zener must be supplied from a cur­
rent-limit ing re sistor or circuit.

curve in which the current first begins to rise
is called the zener knee, and the normal oper­
ating region is called the zener plateau. The
useful plateau is limited at one extreme by
the curren t required to keep the zener action
alive, and at the other by temperature in­
crease sufficient to destroy the zener.

The zener regu lating voltage depends on
how thick the PN junction is. If the PN junc­
tion is very narrow, the zener will regulate at
a low voltage; we leave these details to the
manufacturer. But depending on the structure
of the zener it may show an increase or a de­
crease of voltage as it gets warmer! Zeners
under about 5 volts will show a decrease in
voltage, over about 5 volts a rise, with in­
creasing temperature. A happy choice of volt­
age and current will give a zero drift : 40 rnA
at 4.8 volts, to 3 rnA at 6 volts. Review the
manufacturer's specs if real stability is re­
quired. T wo or more zeners in series will show
a smaller temperature voltage drift than a
single equivalent higher-voltage zener.

POWER SUf'PLY HUM
VOLT.-.OE MEA SURED ttERE

VOLTAGE DIVIDER EfrECT
REDUCES f'ERCENTAG£
HUM AT ZENER TERMI...a

CURRENT LIMITING
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TENS Of •cc OHWS

""'.. ~..-....... ••
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r
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Zener specifications
All zeners are supp lied with a voltage ra t­

ing, and a tolerance. Like resistors, the stand ­
ani tolerances are 20%, lOX, ami 5%. The
nominal values are usually chosen in the same
way as those for resistors, resulting ill voltage
ra tings that should sound very familiar. The
system is based on the twelfth root of ten for
10% zeners, so you will find for instance, 3 .3,
3.9, 4.7, 5.6, etc., voltage ratings. Fig. 5 lists
some zeners and their propert ies. If you are
trying to regulate to a critical voltage, a ger­
manium or a silicon diode may he placed in
series with the zener (small increment ) or
in series with the load (small decrement ) .

The temperature drift problem can be min­
imized hy keeping the zener coo l. This con­
Hicts with power handling ability hut tends to
guarantee long life despite experimental acci­
dents. Like all semiconductor materials, if a
zencr PN junction gets too hot, the doping
atoms begin to jump into new sites. This is
very had for the zencrl Since the junction may
withstand temperatures as high as 200 de­
grees Centigrade, zeners are not remarkably
fragile. But they cannot withstand the kind
of overload even small power supplies can
produce.

Zener wattage, as in any resistor, equals
voltage across the zener times current through
the zener, Check manufacturer's specs if much
power is to be handled or if operating near
maximum ratings. For breadboard and quick­
and-d irty construction the fingertip test will
do: too hot for a five-second fingertip touch
equals too hot.

The zener's ability to stabilize and filter a
power supply output is indicated by its dy­
namic resistance. Low dynamic resistance is
desirable. Suppose you wish to have power
supply output stay within one-tenth volt of
nominal in spite of 100 mA variations in cur­
rent. By Ohm's law that works out to one
ohm: this is the dynamic resistance req uired.
High wattage zeners, near 6 volts, have better
d ynamic res is tance than any others; high volt­
age zeners have very poor dynamic resistance
hut are not required for most semicond uctor

Fig. 6. Equiva lent cir­
cui t for Estimating
how much a zener
regula tor will reduce
the percen tage a nd
a mplitude of power­
supply hu m.
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Varactors are reverse-biased silicon diodes.
Since zeners are also reverse-biased silicon
diodes, do they have an associated capaci­
tance? T hey certainly do; it may be as large
at .01 Ill". This capacitance is unimportant in
normal operation, and probably has a benefi­
cial effect in reducing zener impedance at
high frequencies. Perhaps th is capacitance can
be put to other uses! " light be an easy way to
double up to 40 from 80 meters. Another pos­
sible application would be oscillator tuning;
perhaps a cheap zener would work better than
a cheap silicon diode. All this brings to mind
F isk's interesting article in the Murch 1966
issue of 73.

Zener regulator design
All zener circuit designs depend on the

same basic facts of the zener's voltage, toler­
ance, wattage rating, dynamic impedance, and
perhaps temperature drift. The worst case
from the zcner's viewpoint is DC power reg­
ulation , with a steady current supply from a
voltage source capable of destroying the zener
if th e series resistor fails or is shorted. Zener
regulators arc very useful and deserve a close
examination.

Only professional engineers should design
zener circuits to operate at the limits of the
zener's capabili ties. The amateur, by leaving
generous margin for error. can simplify the
design problem to a point where only the
simplest math and less than complete infor­
mation on the zener's capabilities will be suffi­
cient for a reliable design. Apart from possibly
very serious misunderstandings on the ama­
teur's part. the major troubles that might arise
are the relatively generous tolerances on most
inexpensive zeners, the wattage problem. and
voltage change under load resulting from
dynamic resistance.

The design process commences with finding
some working figures . Refer to Fig. 8, a design
sketch made just before carrying out the fol­
lowing procedure. Power supply voltage, zener
voltage, and load current Information are col­
lected , along with their estimated maximum
and minimum values. A class B audio ampli-

o
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•L __ •••• _ • • _ . • _

.-_ _-------_ .._,
RESISTOR EQUAL TO
ZENER Ol' NA.MlC RESIS­
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Fig . 7. Equ ivalent cir­
cui t for reckon ing
voltage drop with in­
creased load ing of a
zener regulated sup­
ply.

circuits.
The practical effects of dynamic resistance

can be brought ou t by drawing equivalent
circuits to show what's involved. An equiva­
len t circuit is something used by engineers to
simplify circuit p roblems. The dotted box
suggests "we imagine the actual device acts
like what's in there." From a hum viewpoint,
the zener improves the situation as if the en­
tire circuit were a voltage divider. The upper
resistor is the required series resistor R. and
the lower resis tor is the zener's dynamic re­
sistance. This is usually listed in the catalog
entry. If the dynamic resistance is one ohm ,
and the series resistor is fifteen ohms, the usual
way of working out voltage-divider circuits
tells us the hum will be reduced by a factor
of 16. That doesn't remove itl T ypical hum
from a capacitor fil ter low-voltage supply is a
half volt to three volts. This would result in
ant icipated hum figures 30 to 200 mV; still
plenty of hum.

Fig. 7 shows the way to estimate how much
the zener voltage will change under load. This
figure is very different from the actual circui t
so do not feel stupid if it's not clear! Try this
with an actual zener when you've finished the
article. Measure the zener voltage at a curren t
near the knee. Measure it again at near maxi­
mum zener current. It will be higher. Now
write down that higher voltage next to the
'inside battery: If you draw current from this
equivalent circuit, the voltage will drop be­
cause of losses across the inside resistor. This
is just what the real zener circuit did: the
small zener current corresponds to maximum
load condition from the equivalent circui t .
The voltage change d ivided by the current
change gives the value of the series resistor.
It will be the dynamic resistance again. This
shows that knowing the dynamic resistance is
very useful in reckoning the effects on regu­
lated voltage of changes in load current.

Zener noise
The useful ability of zeners to control cir­

cuit hum and noise is somewhat compromised
by their natural ability to generate signals of
their own. T he zener regulating process is like
an electrical discharge, and can produce simi­
lar noise. Good zeners produce very little
noise, but some may become quite loud in the
zener knee region. If your new circuit seems to
be troubled by erratic frying and hissing
noises, and this is traced to the zener regula­
tor; the two solutions are increasing zener
current to keep it out of the knee region, or the
addition of a capacitor to take up the noise.
T ry 0.1 ~F to start,
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T here seem to be no 5 watt zeners, for most
regulator purposes the choice is limited to 1
or 10 watts. Or 50 watts if YOU wallet can
stand the drain. The zener in' Fig. 8 should
carry about 450 mA under minimum-load
conditions; at 9 volts that works out to [ust
under 4 .5 watts. A 10-watt zener is indicated.

Now the series resistor H, can be chosen.
The voltage at its upper end is fixed by the
power supply, and at its lower end by the
zener. The series current is the maximum load
current p lus the minimum zener cu rrent
finally decided on . . . in the case of Fig. 8
this was a total of 450 rnA. This same cur­
rent Rows if the load drops to 10 mA, since
the zener now takes 440 rnA. Knowing the
voltage across the res istor, 24 volts minus 8.2
volts, or 15.8 volts, it appears that a resistance
of 35 ohms and about 7 watts is the minimum
value.

T his leaves no margin for error. A better
choice is an Ohmite adjustable wire-wound
resistor, 50 ohms, 25 watts. More than half
the resistor will be in the circuit. If only half
or 25 ohms were used, it would still be rated
at 12.5 watts, so that with this choice the sue­
cess of the design seems probable.

Now we return to the zener. Any electrical
slop in the design. can he taken up by the
resistor, and we know that a 10-watt zener is
required. Referrin g to the ca talog, we find a
I N2973B, 9.1 volt 5% zener. We expect the
circuit call withstand the possibly slightly high
voltage. If not, we'll change the circuit. \Ve
choose a zener at the high end of the range
because its voltage will drop under load : a
dynamic resistance of 2 ohms means 2 volts
drop per amp decrease in zener current, or
in the case of Fig. 8 the voltage will swing
over a range of 0.23 volts. Adding to this the
.45 volts possible error due to zener tolerance,
and adding that to the 9.1 nominal zener rat­
ing gives about 9.8 volts as the largest we
should expect to see in the circu it. Subtracting
the same figure from the 9.1 nomina l fi gure
gives a minimum of 8.4 volts in the case of an
extremely low valued zener, These results are
within the previously decided requirements .

There is still the question of changes in
power supp ly voltage. \Vhat happens if line
voltage changes drastically? This cannot be
answered simply; some line voltages are more
changeable than others! In Fig. 8 a 10$ vari­
a tion either way was just picked out of the
air. This is probably large. Now if the zener
voltage is fixed a t 10 volts, which it will never
quite reach in the actual circuit, and if the
supply voltage drops to 20.4 volts; the series
resistor being at 35 ohms with 10 .4 volts

... ·80 ..A
"AX. 4 oo ..A

....... 10 "'"V, '?VOLTS

AT? WAH ! :;j "'"

Vpo o24V

" A'" 21.5V

..,"'- 2O.4VFig . 8 . Designing a re­
liable zener regula tar .
The question marks
indicate values to be
worked out.

V~ . 8 .2 V

MUS1 NOT
EXctED IOV

"" "'-'-
r:.,. BELOW 7 V

Iier of a few wa tts capabili ty could account
for the fairly large current variations shown in
the diagram; this is a rather extreme case. But
it could happen! If the load were a receiver
small-signal circu it, an oscillator, or a trans­
mitter "Fa; the load would be p ractically
constan t. After collecting this information
from figu res, es timates, ed ucated guesses, and
by breadboarding, the circuit is designed on
average va lues. \Vhen a series resistor and a
zener are chosen, their anticipated properties
are checked against possible extreme condi­
tions of voltage and amperage.

Variations in load current are made up by
opposite variations in zener current. Minimum
ze ner current flows when maximum load cur­
rent is taken from the regulator. This adds up
to the first requiremen t for the zener : it must
('arry a current greater than the anticipated
load swing. The regulation rails if the zener
is starved into the knee region, and if tile
zener is overheated by excessive current,
catas trop he is likely. Often a well-placed large
capaci tor in the load circuit will absorb the
drast ic swings. The zener required in Fig. 8
must carry more than the swing of 390 rnA. If
the minimum and maximum loads were both
greater by 1 A, the swing would remain the
same and so the zener minimum current re­
quirements would be unchanged. However,
with increasing loads flowing past the zener,
a point may come at which turn-on or turn-ofI
of the circuit results in trans ient overloading
of the zener.

A safe minimum zener current is 10% of its
maximum rating. A fresh zener accompanied
by manufacturer's specs may be used at much
lower levels, taking the specs as a reliable
guide. For surplus zencrs the 10% lower limit
is recommended lin less a test shows the par­
ticular zener will sta nd further starvation.
Since the voltage requirements are a lready
de te rmined, the choke is made on the basis of
wattage. Don' t be afraid to use an oversize
zener; it's safer and the la rger zener will have
a lower dynamic resistance. T he absolute
minimum wattage required equals the maxi­
mum possible voltage across the zener times
the maximum expected current through it.
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Fig . 10. Schematic o f
an amplified zener.
It's all there!

p laced in series with the zener, as shown in
Fig. 9A. The reverse-biased zener and the
forward-biased diode point in opposite direc­
tions. The d rawing is arranged so that posi­
tive current-a convention- flows down . Fig.
9R shows the diode in series with the load ,
so that its voltage sub tracts from the zener
vol tage. They seem to be pointed in the same
direction , hut the curren t Rows agains t the
zener and with the diode. This is certalnlv
confusing and will require some careful think­
ing. Trv it ; m ake vour mistakes on a bread­
board ~vhere they show dearly and are inex­
pensively remedied!

Amplified zeners
Being relatively high priced and having

rather large tolerances, zeners may seem rather
useless to BlallY amateurs. But a small, inex­
pensive zener can h e combined with a tran­
sistor, making a sim ple two-terminal circuit
that w i ll stand in vcrv well indeed for a 50·

•
watt or eve n larger zener. This particular
transaction shows an unusual m easure of profit:
besides greatly reduced price and substantial
casing of power limitations, dynamic resist­
ance may be improved and becomes little
a ffected b y using d iodes in series with the
zener to build up its voltage. The effects of
temperature upon voltage are increased hut
this will rarely he im portant. The current han­
(Hing abi lity is multiplied by the transistor (3 ,
but the tem perature drift is only that of the
individual diodes in series.

For instance. a Texas Instruments 2:\251A
at $2.25 plus a General Electric Z4XL6.2 at
75( adds up to $3.00 for a shiny new, some­
what adjustab le zener, rated about 50 watts
depending on the beta of the transistor.
T his is comparable to the l i\2804B, priced at

Fig . 9. The effec tive regula ting voltoge can be
adjusted by correct applica tion of o rdinary ger·
moniu m or silicon diodes .

across it n.ow passes o~lly 335 rnA. Not enough ,
so we ad just the resistor to 23 ohms, and it
now p asses 450 rnA. But now we must try
t~le other extreme: the power sup ply volta ge
nses to 27.6 volts and we suppose the zener
to be an 8.4 volt type. Then we find 19.2 volts
across a 23 ohm resistor. That is about 840
rnA. The zener won't overheat if it is properly
mounted: but the res istor must dissipate 16
watts. Smce less than half of it is carrying
current, we m ust go to a smaller resistance at
t~e s.ame wattage in order to get enough dis­
srpating surface. The choice is a 25 ohm 25
\: att resistor, st ilI ad justable. Or if you're a
little apprehensive about going that close to
the limit, a 50 ohm 50 watt resistor can b e
p urchased a t an 83 cent increase in price.
~hat comp letes the design. This process

avoids the following kinds of grief: Zener fail­
ure due to overhea ting; zener voltage out of
specs; circuit loads zener regulator into the
knee region; regulator fails due to starvation
or overhea ting at extreme line voltage values.

Correcting zener voltage
The comb ined effects of high prices and

large tolerances are hard to b eat! But a re­
sourceful amateur need not lose a project jus t
because his nearest zener isn't quite near
enough. Zener voltage can be adjusted up or
down h y correct lise of sm all germanium or
silicon d iodes. The price is a sligh t increase in
dynamic resistance and in temperature drift.
Som e knowledge of the nroperties of forward­
biased diodes is required.

A silicon or germanium junction diode,
carrying a forward current of ]0 to ]00 rnA,
depending on its size. h as properties very
like those of a low-voltage zener. In fact, there
are no zeners under abou t three volts. and
diodes are used in just this way to flll the re­
maining gap down to near zero. Beyond the
early stages of cond uction, a few microamns
or mils, the diode voltage changes very little
with current. Its dynam ic resistance is quite
low. D iodes can be used in zener circuits as if
they are little batteries, to achieve a sligh t
increase or decrease in apparen t zener voltage.
The voltage measured across the zener itself
is not a ffected.

The voltage at wh ich the diode regulates
depends on its m aterial: germani um or silicon.
A gennanium diode wen into conduction will
show a stab le voltage of around 0 .3 volts; a
silicon diode regulates above 0.7 volts . A
transistor b ase-emitter or b ase-collector innc­
tion could be used in p lace of the real diode;
it's a PN junction too and \\;11 show the same
behavior.

T o achieve a small increase, the diode is
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Fig . 12 . A pair of ze­
ners in se ries to pro­
vide both positive and
negative voltages with
re spect t o circuit
ground, using a single
power supp ly.

times larger, flows from emitter to collector of
the transistor. The total current I is the sum
of these two, so that we write

I = m + Bm = m (I + 6)
The one plus beta in the parentheses is not

particularly different if we leave out the one,
provided the beta is greater than ten or twenty.
It usually is in a usable transistor; the differ­
ence between ten and eleven is 10%, small by
electronic standards. For most purposes it's
simpler yet true enough to say all of I goes
through the transistor, the circuit regulates at
the zener voltage plus the transistor BE volt­
age, and the zener heating current is I divided
by a. The error is trivial.

For example, the Z4XL6.2 is rated at one
watt, the 2N25IA at 90 watts , and suppose
a ~ measurement under approximate operating
conditions gives a result of 50, well within
specs. Remember that (3 is quite evanescent,
depending upon collector current in addition
to great variations between transistors of the
same type! The maximum allowable zener cur­
rent is 160 rnA, since .160 amps times 6.2
volts equals the rated one watt. Then 50 times
160 rnA gives a maximum of 8.4 amps current.
The amplified zener regulates at 6.4 volts,
since the live germanium transistor will show
about 0.2 volts from base up to the emitter
which is added to the zener voltage. If you
really want to dissipate 50 watts, the transistor
should have higher 6 or a IO-watt zener should
be used; stay away from calculated limitsl

The dynamic resistance of the amplified
zener will be the inside real zener's dynamic
resistance divided by the transistor (3. This
works out to one-fiftieth of 9 ohms: 0.18 ohms.
This value is so low that the power transistor's
characteristics may enter into the final result;
the final value will still be well under an ohm.
This result is not appreciably spoiled by add­
ing series diodes to pad up the zener's appar­
ent voltage.

As the current through the amplified zener
is reduced toward zero, the real zener and the
power transistor both weaken. The combined
effects are rather uncertain, so that bread-

t
6 V IW
SURPLUS

6 .ZENER

--)
VZ:5.~V

AT 310 MA.

EFFECTIVE Pz' 1.0 W
USE HfATSIII/K!

MESHNA
2NS38ATYPE

TRAIU"STOR

Rz " 0.67.n AVERAGE
" 0.5':'.n AT 1.6 A.

Fig. 11 . A real amplified zener, and its measured
characteri stics . This one is good for about 20
:watts. Mode of junk box parts, it s estimated cost
IS 50¢.

$10.65. That's what makes amplified zeners
interesting!

The complete circuit is shown in Fig. 10.
It does seem rather bare in comparison with
most transistor circuits, but everything that's
really required is there: one zener and one
transistor. This two-terminal circuit closely re­
semb~es the emitter follower regulator, and if
a resistor were added from the zener diode!
transistor base connection up to a higher volt­
age to ensure liberal zener current it would
be an emitter follower regulator. But the re­
sistor can be omitted if the amplified zener's
knee region is avoided, and then the current
divides between the transistor and the zener
according to the beta of the transistor.

An amplified zener is shown in Fig. II. This
one costs an estimated 501 and gives very good
test results. Its knee region seems to end at
about 4.2 rnA and the actual zener diode is
not overheating at 1.6 amps regulator current.
A current increase to about 1.6 amps boosts
the voltage from 5.6 to 6.8 volts, for an aver­
age dynamic resistance of 0.67 ohms. Using
the voltage-divider method and hum input­
output measurements. its dynamic resistance
at 1.6 amps is 0.59 ohms. The very best zeners
are little better than that. There is one hid­
?en pitfall:. the transistor's leakage current
Increases WIth temperature. This extends the
knee region to higher current values.

This is how the current division works out.
There are only two terminals: the current must
go in one and out the other. It takes two
routes in between. Suppose the base-collector
zener is carrying m milliamperes. The tran­
sistor base-emitter junction supplies this cur­
rent, and as a result an additional current. a
114 73 MAGAZINE
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amplifiers is large-sign al rf power amplifica­
tion . The zener diode can fill a very useful
spot here. It can replace the cathode bias re­
sistor, offe rin g a bias voltage quite independ­
ent of tube current. F ig. 13 shows a zener in
this application.

Becau.se the zener acts like a battery, most
of the high voltage is taken up by the vacuum
tube. The zener merely guarantees the bias.
It never runs down or emits corros ive chem­
ica ls, and has a lower internal resistance than
the batteries used for this application in the
old gear described just after W\\'2. If the tube
is to be biased to cuto ff, the zener can be
~llpplied wit~ enough current to keep out of
Its knee region by means of a resistor up to
t~le hi g~l v~ltage. or over to the adjacent tran­
sis tor CirCUI t which should be providing the rf
to the power am plifier. The zener should be
bypassed for rf.

Zener meter
A zener d iode can be wedded to a meter

circuit with very useful results. To understand
the utility of this match look at the usual
linear meter scale. Suppose it reads to 20 volts.
A one-volt reading will be way down at one
end , and a lower range is required to make it
readable. A small change huge percentage in­
crease at the low end eq uals in scale space a
small change tiny percentage increase at the
high end. That's not a very equitable distribu-

Fig . 13. Zener d iode
biasing for on RF
powe r vacuum tube .
Bypass capaci tor rec­
ommended, oppropri­
ate for coercrinq fre­
quency.

boarding \~i th tl~e actual components is a good,
safe p ractice. Fmd the knee by measurement;
re~ember that a capacitor across the zener
will red~Jce its noi~e generating oapabilities!
A 6 IlF e lectrolytic capacitor e liminated 3

ru~h ing noise near the knee region in the am­
phfied zener shown in Fig. 11.

Othcr zcner applications
,Zeners d o not go very well in parallel. One

will tend to hog the current. There is no need
fo~· parallel zeners anyway; an amplified zener
will do a better job. But zeners can be con­
nected in seri es to provide two or more regu­
lated voltages. And in this case the ground
can be between the zeners, rather than at one
end of the power supply. If you ground both
points, it won't workl

The design of switching circuits is consider­
ably simplified if the usual collector voltage
supp ly is supplemented by a lesser voltage of
opposite polarity. The second supp ly is used
to drain off unwanted leakage currents turn
diodes and transistors hard off, and for ' other
app licati.ons. ,T his relative ly slight increase in
t~e ~leslgner s armament eases many tough
circuit problems. By using a pair of zeners in
series, the d esirable pair of voltages can often
be obtained without going to the time and
expense . of a separate second power supp ly
and all Its problems of cost, space, weight and
regulation. Fig. 12 shows how simple this
arrangement is.

\Vithout a load circuit, the same current
flows through both zeners. If some current is
side-tracked around either zener, the voltage
across it remains constant . The regulation isn't
disturbed a t a ll if some current is taken out
around both zeners, and this is the normal
app lication. The usual cons iderations about
starving and overfeeding zeners are app licable
here, and the beginning d esigner should re­
member that the two supply circuits don't
necessarily require the same currents at the
same time.

The zener diode shows little promise as a
limiter and no schematic for this application
IS included. Ordinary diodes are distinctly
superior. Zeners require too high voltage: 3
volts or more. In normal circuits that's in the
high-power range. The clipping should be
carried out well before the signal gets this
large. Also, the zener will clip a t normal sili­
con diode levels as soon as its PN junction is
Forward biased. Additional d iodes would be
required to prevent this, unless unsymmetrica l
clipping were intended. Zener clipper circuits
appear impractical.

The only remaining field in which vacuum
tubes retain some superiority to solid-state
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tion! For example, it would be convenient to
check transistor emitter-base and emitter.
collector voltages without changing ranges.

The required benefit is achieved if the cir­
cuit can be made to show variable meter sensi­
tivity. Fig. 14 shows a realizable result. de­
ta iled below. The fi rst half of the meter scale
is taken up with the zero-to-five volts range.
The fi ve-to-twenty volts range occupies the
second half of the scale, without switching.
The poor sensitivity to voltage applied in the
wrong direction is a valuable by-product of
scale tailoring with a zener diode.

At fi rst glance this circuit appears to have
been designed by a network expert. A closer
look reveals that the values of the resistors
may he deduced, one at a time, by thinking
out the inside requirements of the circuit. HI
and H2 will fall first. If the meter is to read
.5 volts at half scale with 5 volts applied, RI
plus H2 must come to 200kO since this will
pass the required 25 microamps. The Lafay­
ette meter's resistance of IkO is insignificant
in comparison to this value. Supposing at 5
volts the zener hasn't quite b roken down, it
must have just 3 volts across it. The voltage
across HI must he 2 volts, and at 25 micro­
amps the resistance must be 80kO. That leaves
120kO for R2 since the pair must add IIp to
200kO. \Ve already know the zener; the prob­
lem is two-thirds solved.

Now we p roceed confidently to the deter­
mination of R'3. At 20 volts applied the meter
reads full scale, therefore is carrying 50 micro-

Fig . 15 . A circuit that
will produce the cho r­
c cte rist ics sho wn.

Fig . 16 . A zener d iode
combined with a tran­
sistor to make 0 con­
stant-cu rrent regulat­
ing circuit.
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amps . This current through R2 must bring the
junction between R I , R2 and the zener to 6
volts. Now there must be 14 volts across R 1
and that yields 175 microamps th rough it. The
meter gets 50 ; 125 rnicronmps pass thronj.!h
the zener and its series resistor. \Ve have it!
From the junction through the zener we lost
three volts, by design ; the remaining three
volts at 125 microamps fixes R3 at 24kQ.

A breadboard check shows that the circuit
behaves about as shown in the graph . This
graph preceded the design, and the actual
circuit is influenced by the characteristics of
the zener in its knee region. Because the zcncr
comes into conduction gradually as anplied
voltage is increased. rather than abruptly. the
actual scale change from steep to flatter occu rs
along a rounded curve. A new calib ration scale
must be constructed empirically. That is. each
point must he located by applvinu the indi­
cated voltage and marking or listing the re­
sulting meter deflection. This good idea needs
further development ; it requires enough cur­
rent to disturb many transistor circuits.

The constant-current generator circuit close­
ly resembles the amplified zener. Only a re­
sistor ]13S been added. nut the constant current
generator guarantees a certain fixed current.
rather than the amplified zener's reliable volt­
age. Its operation depends on the resistor. the
zener provides a reference voltage and the
transistor, acting as an emitter Follower. holds
that voltage across the resistor. The resulting
current , determined hy Ohm's law. is inde­
pendent of voltages applied to the outs ide
circu it terminals if the transistor is biased into
its opera ting range.

A working circuit is shown in Fig. ] 6. Re­
member that the power dissipated hy the
transistor is determined by its collec tor current
and voltage, not bv the values at the rest of
the circuit. As in the amplified zcner, if the
transistor (3 is larrre enough the zener current
may be ignored. The computa tion p roceeds in
this wav: the 6 volt zener fixes the voltnne
across the resistor at .'5.8 volts. because 0.2
volts is lost across the base-emit ter [unction
of the germanium transistor. If a silicon tran­
sistor were used, the resistor would see 5.3
volt s. Since a current of ] 00 rnA is to he guar­
anteed. the resistor must therefore he 58 ohms.
A fixed cu rrent of ]0 rnA would require a 580
ohm resistor since the voltage across it is held
constant. Rut that mi uht not work so well since
the zener could he starved for current : perhaps
the zener could he bin..ed elsewhere and its
voltage carried over to the transistor base.

This is an excellent circuit for eliminating
hum. Tile hum current cannot pass the con-
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Surplus zeners
Zener d iodes are available at prices well

under p ar from several sources. The routes by
which these zeners e nter the surp lus und ham
markets arc not a t a ll apparent, but it seems
that in many cases these zeners arc re jects
having no place in any electronics gear. ama­
teur or ot herwise. It also appears tha t some
suppliers- no te plura l!- do not test thei r zeners

as well and carefully as advertising sta tements
seem to ind ica te .

Assorted zeners from one supplier were
tested for zener voltage and d ynamic resist­
ance. Most tended to regulate in the general
2.0% region, but a few were drastica lly oil.
Many of these zeners, 10 watt stud mounting
types priced under a dollar each, had fairly
high dynamic resistance. Pe rhaps that is w hy
they were availa ble! A second collection, about
30 assorted zcners adding up to the att ractive
p rice of $10 p lus shipp ing, appeared consid­
erably less economical after ca reful checking
and tests. Some were mounted b ackwards in
their cases, many showed poor regulation, a
few were phenomenally noisy. others did not
zener at all , a nd one had a broken lead. T he
more expensive varieties did not seem to aver­
age a ny better than the cheapest ones. T here
is a mora l he re . If you a re going to usc surp lus
zeners , check re gu lat ing voltage. dynamic re­
sista nce , and noise characteristics of each zener
before you put it in that nice new circuit.
D OIl't take it on fa ith; the chances that it is
not as indicated may he as bad as one in two.

T his experience sugges ts that the most e ffec­
tive way to b uy is to purchase new stock ze­
ners, or else test before buying. It may he lp to
init iate a general practice of testi ng zeners
promptly upon receipt , and returning bad ones
to the supplier. Be certain the test is correct!
Or pe rhaps yo u have found a good source of
tested surp lus zenerx; if so, make the most of
it and tell yo ur friends. A zener is a zener, and
it's the device , not the label , that is required
in the circuit.

Testing surplus zeners
A ba tch of surplus zeners can be tested

most e ffec tive ly if the operat ion is performed
in severa l steps. The first p ass e lim ina tes t he
obvious duds. the second sorts out the remain­
ing zeners in to broad voltage ranges. A third ,
perhaps. determines if a particular zener can
be used in a specific application.

Several inst ruments are required for com­
p lete testing. Also a few res istors a nd clip
leads, a p'acc to work. some scratch paper,
ami marking paint. A high-sensitivit y multi ­
mete r or a de \'T\'.\I serves [or voltage meas­
urement. Another multimeter or a milliam­
meter p rovid es for current measurement. An
optional ac \'T\'.\I is useful for checking dy­
nam ic resistance b y th e hum vo ltage d ivid er
method. A signa l tracer will serve very well
for detecting the slight hiss a few zeuers show
in the knee region, or the raucous racket at
higher current levels indicating the zener
should be discarded. Finally, a magnifying
glass assists in detect ing mechanical fau lts on

svtIES IlESISTOR OR
CO "lST. NT-CI$l!lE.n ClACUT•

Fig. 17. A very close re lative o f the amplified ze­
ner . Acts like a varia ble zener.

stunt current circuit : no hum! But before this
circuit call be put to work in a usable powe r
sup p ly, it mus t be provided with an appro­
priate load. The fi xed current w ill genera te a
large voltage across a large resistor, a smalle r
voltage across a smaller res istor, and a zero
voltage without b lowing up anything across a
short. This fail-safe feature can be retained
while correcting the terrihle regulation prob­
lem by adding a zener regulator. T he constant
current is just right for biasing zeners; it is
inserted ill place of the nsu nl series resistor,
and a rea lly good supply results. Y OII should
know how to do that by now!

Finally. the last circuit is a realizable sub­
stitute for a continuously variab le zener. It
looks very much like a Darlington pair used
as a n em itter follower. A current of 10 rnA or
so fro m a zener regula tor puts a fixed voltage
at one end of a pot, decreasing to zero at the
ground end. T his voltage is stable if very little
current is drawn. But the current required by
the D arlington pair to regulate at a certain
voltage will be the through or zener-like cur­
re lit divided hy the 13 of the first transistor, the
resu't divided again by the 13 of the second
transistor. A milliamp will determine one to
ten amps! The illust rated circuit w ill regu late
from about one to 15 volts . T he cap acitor is
required to take out hum coming around
through the zener reference voltage source . A
supply using the two circuits above shows
regulation as good as sim ple feedback-regu­
lated supp lies, comb ined hum and noise of
uhout 0.6 m illivolts, a nd adjustalrility over a
wide range.
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the surface of the package.
The surp lus market is low man on the totem

pole. It's quite safe to expect a specific zener
has something wrong with it, which brought
it to the supplier and then you". The testing
operation is a sort of detective game played
to find out if the fault will or will not inter­
fere with its use in a piece of ham gear. This
game can be played most productively if the
goals are known. First, does it show semi­
conductor properties a t all? Second, what do
they seem to be? Finally, does a closer inspec­
tion show they are really there, and that ob­
vious faults are absent?

Modern technology and the manufacturers
have conspired to make this game more diffi­
cu lt than it might be. A given zener may be a
double-anode device, usable in either direction.
Or it may be a zener and a diode, practically
the same thing but rather different in intent.
And there is a chance it is an amplified zener:
a zener and a transistor in one package. The
amp lified zeners seen so far have been high­
power devices, but this may change any time.

A fi rst inspection serves to eliminate broken
zeners, ones with bad leads, cracked cases, and
other faults. An obviously abused condition is
certainly grounds for rejection. At this time the
wattage can be estimated by comparison with
known zeners and ca talog descriptions. A few
zeners are shown in Fig, 2. Low-wattage accu­
rate zeners may be placed in large cases for
better temperature control; high-wattage ze­
ncrs are indicated by the provision of some
means for mounting to a heat sink.

Then the power supp ly is set lip with its
negative output terminal to ground. A resistor
is placed in series with its positive tenninal ,
chosen to limit the current to near 10 milli­
amperes. A 40 volt supp ly would require about
4000 ohms, anything over a half watt would
do. The zener goes between the output end
of the resistor and ground. Regardless of its
condition it cannot receive more than 10 rnA;
this is a safe arrangement.

The first test is to measure the lowest volt­
age across the zene r at this current, trying
both directions. If there is a polarity mark or
hand, the least voltage shou ld be seen when
the band or "cathode" end is toward negative
ground. If the voltage is under about 0.6 volts,
the device is not a zener and further testing
is not required. If it is in this range, and if
doubling the current by halving the series
resistance from the supply produces only a
small increase in voltage. the device is show-

20 f course. many zeners reach the surplus market ns m anu­
facturers ' over-run, production ends , etc. These zcncrs,
wh ich are available f rom many sup pliers, are generally
good, new diodes. Ed.
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ing proper characteristics for a forward-biased
silicon PN junction. If this cannot be achieved,
it Illay be a faulty device, or it may be one
of the more complex varieties, mentioned but
otherwise carefu lly avoided in this article.

A breakdown test is now appropriate. The
ca thode end is turned toward the positive sup­
ply, and a measurement of voltage gives the
approximate zener regulating voltage. If the
resul ting voltage is the power supply voltage,
then no current is flowing and the device may
be a rectifier whose inverse voltage, or a zener
whose breakdown voltage, exceeds that avail­
ab le. A current doubling should, again, have
very little effect on the stabilized voltage. This
test indicates that the device shows zener
characteristics.

Knowing the approximate zener voltage and
wattage, the supply circuit can now be revised
to bias the zener to anticipated normal oper~

ating cond itions. At this tim e the dynamic
resistance can be es timated by the hum reduc­
tion method or by the voltage change over
current change method. Typical values for test
current and dynamic resistance are availab le
from most cata logs.

If the extra lead is not objectionab le, the
signa l tracer can be left attached to the zener
during these tests. With practice, good zeners
can be sorted from bad ones almost by ear
alone, on the basis of hum and noise. But if
this ha s not been done, a final check for noise
should be carried out. Haucous, splattering
noise indicates immediate disposal of the
zcner. A fine-textured hiss at low current levels
is permissible , unless it shows a tendency to
increase with tim e or current. Larger zeners
should be finn I)' rapped with an insulating rod
to check for loose internal connections.

Zellers that have passed all tests might be
marked with fast-drying modeling paint, in
resistor color code, as to their values. The paint
will also serve to indicate that they have
passed a fairly comprehensive test.

.. . W2DXII

Uiblio~raphy

T here is not very m uch literature available on zerter
d iodes. Most of it ten ds to be rather condensed for engt­
neeri ng purposes. H you can find some to read , d on' t
h urry. The usual engineering tra ining includes lots of math
and theory, so th at the brief accounts carry much more
information than a t fin t meets the eye. Try to find more
than one of these:

1. ~l ilIman & T aub : Plllse. Digita l alld Srcitching w c ce­
forms. ~lcC raw-HiU, 1965, p . 185-189 .

2. Cutler : Semiconductor Circliit Analysis. ~lcGraw-HiII.

19 64 , p . 564.
3. Suri na & H errick : SemiconduciOf' Electro nics. H olt .

Rinehart & W inston, 19 64, p. 30 4-312.
4. Littaner: Pu lse Electronics, McGraw-Hill , 1965. p .

120-121.
Also see:
xrctcrole Silicon Zener D;Olle an(l Recti fi er llandbook .
Inte rn at ional Rectifier Zener D iode Handbook ,
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L£ ~::>. ~peciill ~lftl'C'UctCl'~ otlel'
e I t 15 EPOXY RECTIFIERS WITH EVERY $5 PURCHASE.

b ~ § MANY OVER 600 PV. NO SHORTS OR OPENS.

Si licon Power 5A (nsul TOP HAT & SCR's SCR' S
Recti fie rs B ase EPOXIES PRY 71. TO-S TO-18

PRY 31. 201. PRY PRY 750MA 50 .3 5 PRY 1 AMP 350
50 .05 .20 50 .10 50 .05 100 .6 0 M"100 .10 .40 100 .20 100 .0 7 20 0 .9 0 15 .25 .15

200 .20 .60 200 .40 200 .09 300 1.35 30 .3 0
400 .25 .80 400 .60 400 .12 400 1.75 60 .70 .50
600 .3 5 1.20 600 1.00 600 .20 500 2 .25 100 .9 0 .70
800 .45 1.50 800 1.25 800 .25 200 1.10 .90

1000 .65 1000 .50 30 0 1.25 1.00
1200 .6 5
1400 .85
16aa 1.00
1800 1.15
2000 1.35

TRANSISTORS
PNP silicon epitaxial low leakage
transistor in TO-18 package. Similar
to 2N2185 30 volt s at 150 mw.

3 /$1.00
Similar to 2N 3 29A general purpose
PNP epitaxia l transistor in TO -S pack.
Low leakage 30 volt' unit with a 400
mw dissipation rating and B 30·80.
Compo with a $9 value. 4 /$1.00
Similar to 2N3060, a 60 volt silicon
PNP in TO -46 pack has a B of 30
with 4 W dissipation. Used in DC
emcutrers. high voltage work and
audio systems. 4/$1 .00
Similar to 2N 1640 bidirectional trans­
istor, a TO·S silicon unit. in which
the emitter and collector are inter­
changeable. 40t each
Similar to 2N339·2N34 1. etc. High
vo lt age medium power units. NPN
silicon. 7 / $ 1.00
Similar to 2N S47A. B and C, etc. TO·S
NPN Si unit with its o wn heat sink
mounting. Picture A. 5 /$1.00
Similar to 2N728. A high frequency
NPN TO-18 unit extending to the UHF
range . 5 /$1 .00
Similar to 2NS4S, a 5 watt NPN TO·S
high voltage unit used for fast swttcn.
ing. 5 /$ 1.00
Similar to 2N721 PNP TO·18 silicon
unit. 500 mw dissipation to 80 mc
frequency. 4 /1.00
Similar to 2N l 648 NPN high vo lt ag e
20 watt silicon unit used in power
output stages and power trans istor
drive rs. 2 / $ 1.00
Simi lar to 2N 2875 PNP sil icon 20
watt power transistor with cut off
frequency to 30 m c. Picture C.

21$1.00
Similar to 2N2885 NPN a nd TMT8035
PNP mtcrctranststors. 75 mw power
at high frequencies. Both units $ 1.00
Similar to 2N247 PNP germanium.
Good f or rf work. 10/ $1.00

A

B

Simila r to 2 N255 20 watt PN P ger­
manium power transistor in TO·3
case. 4 / $ 1.00
Similar to 2N327A PNP silicon TO-5
unit used in audio. 6 /$1.00
Similar to 2N519 silicon PNP unit
used in rf circuits. 10/$1.00
Simi lar to 2N389, 424, etc. 85 watt
high voltage NPN silicon unit in
TO-53 case. 75t each
Similar to 2N 1209. 2 N 12 12, etc., wit h
simi lar electrical characteristics in
11 /16" stud package. 75t each
FET'S N c h annel t ype similar to
C61 0 u sed as amp, switch. chopper­
very high input Z. $ 1.25 each

DIODES
10 watt zene rs. 2 ·70 volts. state
voltages des! red. 50¢ each
1N429 6 volt double anode regulator.
2 watts . 5 /$1.00
SV176 7 vo lt reference. 5 / $1.00
Silicon bilateral switch (p ict u re B).
Replaces two SCR's by f iring in
either direction when breakdown
voltage exceeded. Used in light
d immers, etc . 2 / $ 1.00
Silicon voltage references (Picture D).
Th ere are a series of precision regu ­
lators designed to operate under ex­
treme conditions up. similar to
SVI40, SV3207. etc . SOt
IN25 2 a high frequency silicon diode
used to 1000 mc. May be used as
discriminator o r detectors. PIV of 20
volts. 10/$1.00
S284 similar to IN252 but w ith PI V
of 30 volts. 10/$1.00
Glass d iodes. Color coded. Si 20/$1.00

Ge 30/$1 .00
IN34 in plastic case. General purpose
germanium diodes. 20 / $1.00
Microdiodes similar to M027. etc.• up
to 200 PIV at 30 .ua. These are sw itc h­
ing diodes with a short recovery t ime
(.3 «sec). 6 /$1.00

SOLID
STATE
SALES
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TERMS: FOB Cambr idge, M ass Send c heck or money order, includ ed
postage, averag e wt, per package Y.z lb. Allow for COD. M inimum
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tional compo nents. But these schematics look
very odd to a person used to conventional
tube or transistor ci rcu its. They seem to con­
ta in an awful lot of transistors. There's a good
reason for this. Transistors are the cheapest
IC components to make-and they take up less
area than other components. Low-value resis­
tors (it's difficult to make resistors over 50 kr2
with monolithic Ie's ) are next smalles t. Ca­
pacitors take up the most area so they are
most expensive components to make. Since IC
chips are small, capacitors over 500 pF are
rare. So far, no one has developed a practical
wa y to make IC inductors, so coils have
to be outside the IC package.

These facts have meant that IC designers
use as man y transistors as possible and few
resistors and capacitors. This is quite different
from conventional practice, but isn't necessar­
ily a disadvantage- once you become familiar
with IC practice.

Devices using integrated circuits are usually
simplest when they lise two power supplies ,
one with a positive ground and one with a
negative ground. This helps avoid the com­
plicated bias networks and large decoupling
capacitors that would otherwise be necessary
with so man y interdependent transistors.

Linear or digital?

In terms of use rather than construction,
there are two types of integrated circuits.
Digital IC's are the multivibrators, gates,
counters, di vid ers, and so forth used in com­
pulers. Most engineering attention up to now
has been focused on these digital IC's since
they can simplify the construction of com­
puters tremendously. D igital IC's have many
possible ham uses: keyers (such as the Kindly
Keyer in the July 73 and the Micro-Llltimatic
in the June 7.3. Both of these keyers use very
inexpensive Fairchild epoxy-case IC's: $1.50
and 80¢ for cxample.}, dividers (as for getting
I kH z markers from a 100 kH z crystal stand­
ard), counters (freq uency meters that count
the number of cycles per second), control cir­
cuits, mixers and detectors. Expect 73 articles

120

sec
Fig. 2 . Possibl e integ ra ted circu it receiver of the
future . The local injection could be a frequency
synthesize r or conventional oscillator.
on these topics in not too long.

Linear IC's are the other type of integrated
circuits. They are amplifiers. A simple six
meter converter using linear IC's was d e­
scribed by W311IX in the Octoher 1965 73.
Until recently, linear IC's have been very ex­
pensive. However, the prices are dropping
rapidly so we can expect to see more and
more of them in hi-f sets, radios and TV's. In
fact , one RCA TV set already uses a single
linear IC for its sound if amplifier and GE has
just announced a linear IC for less than $1.00
in quantity.

Linear IC's are used in applications familiar
to every ham, unlike digital ones, so linear
IC's seem more interesting to most of us. They
can be used for amplifiers, oscillators, mixers
and much more.

IC's are of many types. Some are simply
conventional amplifiers in small packages, but
the most interesting and promising ones are
quite different . The basic configuration for
many IC's is the differential pair shown in
Fig. 1. This circuit was chosen because it's
very versatile, uses few high-value resistors or
capacitors, and has excellent temperature sta­
bility since the transistors are matched . Dif­
ferential amplifiers can be used as oscillators,
amplifiers from de to VHF, Iiuears, frequency
multipliers, mixers, product detectors, signal
generators and so forth. Thev can be used in
either push-pull or single-ended, and can
eas ily he adap ted for squelch or gain controls.

The consta nt cur rent source shown in Fig.
I is usually included in the Ie. It consists of a
transistor regulator and a few diodes. Emitter
followers, cascade amplifiers and other refine­
ments are often included in the IC to increase
gain or input impedance or for other reasons.
Lots of terminals ( 10 to 14) are connected to
vital points in the circuit so that the IC can be
used in many ways: ac or d e input or output
coupling and AGe or squelch terminals , for
instance. IC's come in small ( ~ .. x ~,,) flat
packages and in cases similar to transistors.

IC's are made in widely different configura­
tions, gains amI frequency responses. They
are made for many uses. Most are consider-
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RTTY GEAR FOR SALE

Interested in VHF?

Model 19 o nd 28 parl$ a nd service . Pr ice
Ii$! inu.d monthly . For informa tion write :

LARGEST SELECTION in United States
AT LOWEST PRICES-48 hr. delivery

Thousands of frequences in stock,
Types include HC6jU, HC18 jU,
FT·241, FT·243, FT·171, etc.

SEND 10¢ for catalog wit h oscillator
2400B Cryslal Dr., Ft. Myers, Fla. 33901
circuits. Refunded on f irst order.

Ir !JLl..
CRYSTALS

Hoisington Research Company
Far Over Farm, Phone 603·924·3030

Peterborough, N. H. 03458

FOR THE AMATEUR

TWOER LINEAR AMPLIFIER
25 WATTS MOOULATEO OUTPUT

Thin cnassrs -enctcsure fits u nder Tw oer. Just plug
it in. Takes one watt modulated rf output f rom
'rwcer. drives super VH F Compactron to up to 75
watts input. At l east 25 watts modulated output
guaranteed. 66% efficiency on voice "!"odulatlon .
Modulation reports : "gxceuent." "Recognized 'rwcer
modulation immediately." LIN-AM P 1. wtred and
tested by K1CLl. $49.50. Use any power supply you
have. 12 vac. up t o 500 vee. o r order power supply
lIN·AMP PSi . $34.50.

ABSORPTION UHF WAVEMETERS
Hand calibrated from crystal oscil lators by K1CLL
Now you can f ind the 43 2 and 1296 mc bands.
Know the frequency of your doublers. tnpters and
oscillators. ucn't guess!
VHF·1 40 to 135 mc
VHF.2 135 to 355 mc
UHF·1 350 to 675 me $9.75 each
UHF·2 600 to 1100 mc All five for $45
UHF·3 950 to 1400 m e

MAZER ENTERPRISES
17740 Ba y Circle
Founl Cl in Valley , Cal.
Tel ephone 213-653-8930

Then why not send for a free sample of the
VHPer 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)

EVANSVILLE AMATEUR RADIO SUPPLY
October D em o Spec ials

Drab TR-4 $480 Mark I lin $390
Drake R4· A 325 Mosley TA33 93
Drab T4· X 325 Hy·Gain TH3MK2 85
Swan 350 340 Ham M Rotor 85
SBE 34 315 1R 44 54
Galary V 340 s a2· LA lin 195

Contact Bill OgD or Dave Clark at
hannil le Amateur Radio Stlpply

1306 E. Diyision St., Evansyille, I ndiana 422-4551

The VHF'er
Parks LJboratories, 419 SW first. Beaverton, Oregon

ably more complex than the one shown in
Fig. 1. A typical linear amplifier is the RCA
CA3005. \Vith externa l tuned circuits, it can
give 20 dB of gain at 100 MHz wi th +6 volts
on the coJIector end and - 6 volts on the emit­
ter end.

How Will LC's affect ham radio?
H am opera tors will benefi t from the I'C's

that turn up in their commercial equipment
in a number of ways: increased reliability,
more fea tures, better performance, smaller
size, less weight, lower power consumption­
and lower prices. It probably won't be long
before we see IC's in ham equipment made
by progressive manufacturers. A single IC can
replace the tubes, transformers, resistors and
capacitors associated with them in a conven­
tional if amplifier: Selectivity in modern
equipment is generally provided by crystal or
mechanical fi lters, but the spurious responses
that sometimes pop up in odd places with
narrow-band fi lters could be a problem.
Nevertheless. they ca n be taken care of. In
fact, the tremendou s cheap gain availab le
with IC's means that resistor-capacitor shaping
and feedback networks ca n provide consider­
ab le se lectivity, even at 455 kHz or higher.

IC de tectors and aud io amplifiers also
should become popular in not too long. It'll
p robably be a hit longer before IC's are used
in rf stages. They can't reduce the size of front
ends too much, but they do have some fea­
tures to offer. The low noise, high gain and
high input impedance of IC's means that de­
signers ca n build fai rly high selectivity into
the tuned circuits before the first rf amplifier.
IC's can also give exceptional AGC wi thout
complicated external circuitry.

The ham builder will find that integra ted
circuits hardlv end his fun. Most Ie 's now
available are' building b locks, not complete
units. T hey can he put together in many ways.
Soon IC's will he very cheap. They're already
easy to wire up. In not too long we'll be able
to use more complex (and desirable ) circuitry
than we've tried in the past, yet still have
inexpensive and easy-to-build equipment. \ Ve
have p lenty of building to do before we all
become operators (or TV watchers ) instead of
experimenters and builders.

The future of integrated circuits is very
bright. They have p lenty to offer all of us .
Learn a little about them now so you won't
be lost as they become more popular. Don't
stand in the corner with your back to every­
one crying "T ubes forever! " (or even «tran­
sistors forever!" ) until you've been passed by.

. .. WAI CCH
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JACKSON MODEL 652 Audio oscillator
20 to 20000 CPS Good condition $37 .50

APW II Cavity-2800 to 3 100 MC
less tube $ 5 .95
With 2C40 tube. . . . . . . . . . . . . . 8.95

Complete APW transceiver less all
tubes 8 .95

4X150A Socket............ ...... 2.95
4X150A Tube.. ... ... .... ....... 5 .50
4·400 Chimney SK 406 2.95
255A Polar relay. . . . . . . . . . . . . . . . . 2 .95
255A Polar relay socket . . . . • • . . . . . 1.25
GH 1203-2 Transformer •... .... 3 for 2 .85

ARROW SALES-CHICAGO, INC.
2534 5. MICHIGAN AVENUE
CHICAGO, ILLINOIS 60616

-~SURPLUSWANTED~-
We'll pay you t he absolutely H igtMnt Prices for a lmo st
any p iece of equipment in any cond ition. W e 'll trade
also. We'll pay in 24 hours t oo. Just send list, or t e le­
phone collect for quick quote. Particularly inte rested In
all AN /GRC, PRC

t
ARC, ARM, UPM, USM, APR, APN,

URM, RT-66·70, -195, R-392, e re .
MILITARY ELECTRONICS CORP. /DIY. SPACE

ELECTRONICS
4178 Park Ave., Bronx, N.Y. 10457 (2 12) CY 9·0300

-~SURPLUS WANTED~-

--0; D-//-
Redun Interferenee For ALL Amatur Trlnlmlt·
XolN on All Makes Short ten. Gntanteed lor 1000
Wa" Recelnn. Makel World Wattl Alii 2000 SSB PI-
Wide Recepti on Sironger. Net or link Direct Feed.
Clearer on All Bandl! Light, Neat, Weatherproof.
Complete u ahOlm total length 102 n. with 96 n. of 12 ohm
balanced twinllne. Hl-lmpa.et molded resonant traPl. (wt. 3
oz. I " J: :I" longl , Yo~ Ju l tin. to desired ~and for beamUke
resultl. Elcellef1t fo r ALL Ilorld-wtde ehort-Ilne reeehers Ind
Imateur transmit ters. For NOVICE AND ALL CLASS A~lA ·

TEURSI NO EXTRA TUNERS OR gADGETS NEEDED !
Ellmlnatel S lePerate Intennae with euellent performance
IUlranU!ed. Ineon.plclo81 for FillY Neighborhoods! NO HAY­
WI RE HOUSE APPEARANCE I EASY I :oISTAlJ.ATION!
CORiplete Instnlctlons.
15 ·40 ·20-1:1-10 meter bandl.. Complete ... .•... . , .. $11.95
40-20·1:1 ·10 mtter. :If -n. (beet for 1'It"1'1) Complete • • $18. 95
SEXD ONLY $3.00 (cub, ct., DlO) IlId P&1 postmln ballllce
COD pllUl pottace on uTtl&1 or Il'lId full prlee for polICpaJd
dell'ftY. Complrte IDltallatlon • technical 1nstruct.100I fur­
nlllted. Free Infonnatloo OD m&n1 eme- 169-6 met« IlIteonu.

Au.llable onl, from:

MIDWAY ANTENNA. Dept. AT·8 • Kearney, Nebraska

World 's " BES T BUYS"
in GOV'T. SURPLUS

Electronic Equipment

FULL OF TOP QUALITY ITEMS - Transmittus
~ec eivers , Power Supplies, Inverters, Micro phones:

Filters , Meters, Coble, Ke yers, Pho ne s, Antenna s,
Chokes, Dyna motors, 810wers, Sw itchu , l ut Equip .

ment, Head sets, Amp lif,ers, Ind icators, Ha ndsets,
Converteu. Control 80x es, e sc., etc. SEND 25 " h tomps

or coin ) for CATALOG and r e ce ive S0lt CREDIT on
your order, Addreu Dept. 73

122

* Price-$2 per 25 words for non-commerciol ods; $ 5
per 25 words for bus in ess ventures. No d isplay ods o r
agency d iscount. Include your check with order,

* Type copy. Phrase and punctuote e llo ctly as you wish
it to appear. No all -capitol ods.

* W e will be t he judge of su it a b ility of ods. Our re spon­
sibility for errors elltendl only to printing a correct ad
in a latef' issue.

* For $ 1 e d f a we can maintain 0 reply box for you.

* We cannot check in t o e a ch advertiser, so Caveat
Emptor . . .

A LL M AK F..8 of new and used amateur equipment.
Write or call Bob Grimes, 89 A!lpen Road, Swampscott,
Ma ss. Tel: 617_598-9700 or 617-598-2530.

CON VER TERS. w celd'e largest selection of frequenc ies.
U a m TV vidicon camer.aa and part. at low factory-direct
prices. See t hem all now in our full page ad in t his
Issue, Vanguard Labs, 196-23 Jamaica Ave.• H ollis , NY.
11423.

WI<: WILl. PAY CAS H: Wanted, popular, la t e model
unmodified amateur equipment. H ighest prices paid for
clean. good operating gear. W r -i te Gra ham Radio, Dept .
10, Readi ng, Mesaachueetta,

ARE YO U SINCEREr Are you realIy look ing for t he
best dea l on a new or f ully guaranteed used unit t Let
UII convince you with a specific quote t hat will really
eave you money. Graham Radio. Dept. 10, Reading,
Ma88a chullet ts.

BUILD W Ul L's popular CPO-CWM (code practice
oscil1ator-CW m onitor) from the July 1965 73, page 32.
The predri lled board with component toeettcne silk­
sc reened on it Is only 50t. The board with a ll parts
mounted on the board ill $3 and the unit aaeembled in
an attractive case iK a remarkable $7_95. Order today
(rom the Harris Co.• 56 E . Main St., Torrington. Conn.

25 WORDS FO R $2. Sell or buy through these want ads,
a terrific bargain. Caveat Emptor, 73 Magazine, Peter­
borough. N . H . 034 58.

NOVICE AN D TECHN ICIAN R A?\DBOOK by W6SA1
and W6TNS. Limited quantity for on ly $2.50 each. 73
Maa-azine. Petezborough, N . H . 03458.

6 & 2 II A~I CLU B will hold ita 5th annual banquet at
the Moran and Galv in Restaurant,. Hillside, lIlinois on
Oct. 8. Cock taile a nd Hoes d'oeuvres will be served at
7 11m. dinner at 8. Ticketa $4.25 from W9RHZ. 968·5746.

F REE 20 W ORn clesaified ad w ith year's subscription to
Hsm'e Market N ewspaper. 12 big Issues on ly $2.00, or
send QSL or ptJ>lt ca r-d (or sa mple copy. Box 13934.
Atlanta . Georgia .

S PAU I.DISG S PECIAL t ilt-over ham tower, HDTX, 5~

ft . 4" a nd 5" ve r t ica l support pipes, also antenna dr-ive
pipe, 1% " ineluded . Neve r used or assembled . $ 100.00.
Stephen J . Bnge, W 8DQ\\', 2099 W . 8Ist S t. , Clevela n d,
Oh io 44102 .
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RTT Y G.~AR fo r sa il'. L ist iss ued monthly. 1'8 o r 44 mhy
toroids five for $1.75 p ostp atd, E l liot Buchanan , W6V P C.
1067 Ma n da na Hlvd., Oak land . Cal. 946 10.

~IOTOROLA ne w m inia tu r e seven tube 455 kc if a m ­
plifier d isc riminator with circu it d ia gra m . Complete a t
$2.50 each plus poetaR'e 60, eac h unit. R and R Elec­
t ron ics, 1953 South YeIJO..... ll p r inP . Sp ringfield, O h io.

H E R E' S T H E CH EA P f:ST .....ay to DXCC, WA Z. WTW.
TELREX T M30D w ide s paced T riband Bea m new Mar ch
1966 Serial 350 12: you rs for $225.00. Band it 2000A con­
verted to 2000B . SE'rial 439 has f ou r ne w 572B's--$215.00.
H EAT H S B-300 R eee iver- with C W Filter mi n t condi­
t ion $1 75.00. K4 ZJF M ilt de Reyna 4030 H a llm a rk D r- ive
P ensacola , Fla. P ho ne ArE'a 904 433-6552.

W R L' S BL U EBOOK savea you money ! These p r ices with­
ou t t ra des : Thor &: AG-$323.1 0 ; KWM l- $224 .10; III I
6 m-$125.95; HT4Q-$49.S0 : S X99-$!\5.05 ; Apac he-­
$I 16.10 ; H X I Q-, 260. 10 ; S R-i6-$1 34. 10 : H QI 70C­
$188.1 0 ; Ki ng 500G-1233.10; 2A ----$ 161.10 ; Ranger 1­
11<9.95. H und reds more, f ree lis t . W RL, Box 9 19, Cou ncil
Bluffs . Io w a 51501.

PO P ULAR HT-"O TRANSMITTER. 75 watts, 80 thr ough
6 meters, A M / CW. Good novice o r s ta ndby rig. $40 FOB.
W ASLTC. R FD 3. Box liIRA . Denison . T exas 75020.

HT33 A- F o r me r ly T ed H en r y's, Modified by Bob A da m s
(He designed the 2-K ) w ith vacuum va r iable and two
additional VR t ubes in screen sup ply. PL-172 excellen t.
First check for ' 240 takes-will s pli t s hip p ing or deliver
LA area.
Also nea r ne w T A·36. j\.fOl'lE' ly 6 elemen t t ribander- $90 .
K6UJW J oe Fische r . 4825 Reaelo, W oodland H ills . Calif.
9 136 4. T e lephone E ves 213·340-3601.

W A N T E D : M ilita ry. Commercial. SURPLU S . •. A ir­
borne. G r ou nd, Tra nsm it te rs Recelvera, 'I'es tsets, Acces ­
so r ies. Espec lall v Coll ins . W e P ay Freight and Cas h .
RIT CO E L ECT RON ICS Box 166. A nnandale , Virgi n ia
(703) 560·5 480 COL LECT.

BUI LD A CODETYPER. T r a ns is to rized electronle com­
puter -typewriter fo r Mon e t each tne o r keying your r ig
wit h fb fi st. For schematic, parts Jist a nd techn ical dope
send $2 to Computronics Eng inee r ing Box 66 06 Met r o­
poEtan Station Los Angeles 90056.

ATTENTIOS BEGINSEID Co mp lete s ta tion Lafaye tte
KT-320 w / s pk r-Adventu re r w /modulato r a nd m ike . in
excellent co n d it io n-$70. W A2VWG, 6029 56 Drive, Mas­
peth . N .Y. 11378

HI L LS BO RO UG H A~JATEUR R ADIO S OC IE T Y
( H A R S ). Annusl T a mpa . Plortda , H a m fest , Oc tober 16.
1966. Rowlette P ark . H ills boro ug h Ri ver &: 22 nd S t . F ree
P a r k ing &: L unch. Leta of P r izes.

T HIS K F UZZY l Unu sual ne w comedy 'recor-d, I n t e ll ec­
tu a l s laps t ick. Side I "Co m puter . Go Ho m e !" ) is wild
sc ie nce fi c tion . S lde 2 ill " T he N a ked I n t e r vie w ." Spoken­
word 12" mono LP t itled T HI NK F UZZY! posf.pa id ,
$3.98 (Va. residents add 3% eales taJl;), f rom " Dogbite
Record Co.• Dept. 73A. 2040 N . 16 Street. A rlin gton.
Virg in ia 22201:'

XOVICE C RYSTA LS 80-40 M $ 1.0S each. A IIlO other
f reqs . F r ee list. Nat Stinnette W" A YV. Umatilla, Fla.
3278.. .

TRASSCE IV E ! Hes l o lTl"r u r- $225. 00 check takes 5
month old E ico 753 transceiver with eol td s tat e VFa and
75 1 A C power supp ly. s h ipp ing p re paid with advance
paymen t. Dr . 'V. A. Fa rune . W 4C YP , R t. I Box 283X
Conduit Road. Colcn le l Heig hts. Vi rg in ia 23834.
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Transformer pri. 11h 60 cr . Tapped see. 1200' C.T. @ 200
rna. and 740 C.T. @ 235 Ma. 3200, test. we 12 lb. $3.25.
Sealed. !oIl(. aetel"s. Stand~olr te rms,

Transt'onner prL 105. 115 l 125, 60 eye. see. 700' C.T. @
250 rna. Sealed cue. !Ill(. senn. Stand-olr terms, Wt.S Ib.$2.50.

I solation l ranltormtr. l i S' 60 C'1t. prt . see. 115' . SO watt.
Open frame. 101 1.&. holes. Wt . 31b. $1.75.

1 KW. Variable I nductor. Johll!lOD 226 ~5. ShPI:. wr. 10 lb. A
rare bara:aln at $25.00.

5 rnM. at. :!OOO yoita electrolytic. !>I t(. bradi.et. Wt. 3 lb.
$1.25 ea.
3. 1 to S2 mmfd. ,mabIe cap. IIY-50. Sinl::le bole panel mount .
60, ea. or 2/$1 .00 .

All Items a re new a nd F.O. B. Worthinrton, Ohio

A.R.C. Sales. P.O. Bo' 12, Worthington, Ohio 43085

LAMBOA REGULATEO POWER SUPPLIES

Model C281M 125·325 Volts at 200 Mills $30.00
C481M 125·325 Volts at 400 Mills $40.00
C881M 125·325 Volts at 800 Mills $60.00
C1 581M 125·325 Volts at 1.5 Amp. $99.00

RAnHEON Voltage Regulator Model VR6116
95.135 Input 115 Output at 250 Watts Special $15.00

All equ ipment in Excellent Condition
Mass. Res. add 3% Sales Tax

ELI HEFFRON AND SONS, INC.
321 -329 Elm Street

Cambridge, Mass. 547.4005

NOT NUTS - CRAZY
CltYSTAL UI'I'EII SII ~'1I.n;R-4990 .00 center tree. 6db band
pass UlU0400 to 4.911 3250 MC; stop band at - 50db, 4.985
t o 4. 1;11196 Me. Input Z 3000 ohm . halaneed : output Z 680
ohm. unha laueed. IU!I('rtlon loss 2% db max. ~lade br BLACK·
HAWK. for m :ATlI 's Marauder. BRAND NEW $6.00
Am l.lVX- 3" dla , 3 1JJ" long; 12 % turns, tapped at I ¥.! .
3 IJJ ' 111ld 6"h torus, for li t:-'TII's WARRIOR. BRAND
xew $1.25 . 4/$4 .50
AIll. IlUX- l %, " dta , 3% " long; 37 turns. tapped at 5. 8.
12, and :W turns. l'·or m ;ATII 's IIX-20. NEW 69 (' ea.• 4 /$2.60
1.1:\' 1\- 1 Y./" dill.. 1" 101li ; 6 turns. CT. "'fplate ehcke. 2 II; 6
meter link for m a TlI's SeIIE'C3. M;\'I' SOC ea., 6/$ 2 .75

HEATH 's CABINETS
All modem des ig n. BRAN D NEW, I~ss fl'1)n t po ne Is.

FOil IJX- l OUR-- 19% " wtoe, 10 '%;" high. 15" d~, uke!!
standard 19" X 10"h" panel. Copper plated, lid In top. $12.50
SE:-'T,{'..\-]6 IA," "" ide. 9% " bll::h . 10" dl't'p. Takes 16" x
11 %" panel. Copper plated. Lid In lOP. $6.50
13 %" etde. 8 '%, .. hleh. r " def1l . Perforated. 2" bole in one
~Ilk. :\0 ild. not plaled. $2 .00
See Mov 1966 o d , in 1 3, for other HEATH cob ine~ GYCl ilClb le.

HEAT DISSIPATING TUBE SHIELDS,
and plate caps

!'HI[J.n"-for ; pin· l ~. 2 l 2~" tall; ror 9 pin 1 ¥.z , 2
" 2 ~" ta ll. 29(' , 4 /$1 .10
!' III EIJ)--I EIl:C ::T·12. bu e. 2" SQ. Ph" high. insert 1%"
dia. 2'%," bil b. for " G" size tube. 2-:';' '' to 4%" tall Fits
6H 6, 5Rt Gl'. S933, ete. $1.25 ea.• 4/ $4.50
fAl'S---alumlnllm. nt 6146. 807, 1625. ete.. less ~t ~n 231.
5/$1 .00

HAM FEST SCHEDULE
Spring Mill , Stale POlk, Mitchell , Ind iona O d . 16, 1966

.\ 11 ordt-r'!. uC'O' pt In emergtncy. or I'm at a bamf~. shipped
sam" day I"ffiled. For rille " ' ;041DIE" sheet , 9ffid lelf-addressffl,
stllmpl'd t'nffl~rLM!";. PLF.ASE Induoo sutlYlffit for~.
any ex~ ",tumed with order. I carry priute {Trawlers,
nereel post InsuraneP. for domest le pUllel ' post. For iternl too
Maw y. or too large for pal'tl.'l post. I !lUggE'St bU!l parttl express.
r ita'll! ad.ilil" name of bus li ne, and ens. "here you ean plek
up t il" sh lpllW IIl.

B C Electronics
Tel e p hone 3 12 CAlumet 5-2235

23 33 S. Mich igan Ayenue Chicogo. lII inoi' 60616



PRICE BREAKTHROUGH ON BEAMS
FULL SI ZE; nt'\\' complete with boom and hardwllre; SWR
1:1; handltos .5 KW: adjustable enure band; ;sO< and I"
alum. allo)· tulllng : single coaxial teentne:
4 EI 20 .. . • • • . . . • . . $32.. 2 EllS $12.
3 EI 20 .. . . • • • • . . • • 22.. 6 EI10 28.•
2 EI 20 •. . •••.. ...• 16. 4 EI 10 18.
5 EI 15 ..• ..••• . ... 28.. 10 EI 6 32.•
4 El l S •• •. . .• .... . 25.. 4 EI 6 15.
3 EllS 16. - Has 20' stee l boom
ALL BAN O VERTICAL V80 (6 11lrH 80) $16.95
ALL BAND VE RTICAL V160 tu thru HHJ) ••.•• ••• 18.95
QU ADS: PR OVE N SENSATI ON AL! ,\11 metal (el ccpt spacing
Insulato r dOl\'t']s): full size; two eb-mcnt ; absolutely complete
with ste,·1 Iloum ; 11 11 hardware; wtre lind t1ttini:S: tA'rrltlc gain
and dlrl"Cth-lt)·; om' man tnstanauon: no llamlllJO or t1hrrglass;
all quads use slngle 52 ohm coaxial Ieedllne : IO·15 ·:W Quad.
$3a: 1!'i ·20 Quad. $32: 10·]!,i QUlllt, $~U: 20 ~lettr Quad.
$25; 15 ~I cter Quad, ~2-1. Ill'mlt with order, shipped charf:eS
colll"Ct.
GOTHAM , 1805 Purdy Ale. , Dept. 73. Miami Beach, Fla. 33139

STOP I LOOK!! READ!!!
S 1.00 will fram e &- display 60 QSL
C ard s in 3 o f our 20 compor tmen t
plastic h o lde rs, o r $3 .00 gets 10 h o l d­
ers f or 200 Ca rds. O rder n ow- e l im i­
n a te rbe mut ilation &- headaches o f the
obsole t e m ethods, & hove a noct , a t ­
tractiv e shock instOr\1Iy. Prepoid &
gua ran t eed.
Free sam p le available 10 Deo ters,

hp:abco, BOI 198N, Gallatin. Tlnn . '7066

IIt: ATIl VIII-'_1 with spare power transformer $140.00.
Eicc ;:730 AM Mod ula to r (for VHF-I) with cover $45.00,
He m rner h md H Q-140 X receiver $120.00, Ameeo 6M nu-.
vtator converter with power supply $33.00, Ameeo 2M
N uvls tor pre-am p $7.00. L&'V 61 2 ?>ftr. tube converter
$10.00. Lafa)'ette H E -45B $65.00, H I-P A R halo a nd
bumper m oun t a nd a ll-cables a nd connectors $10.00.
E ver y thing in excellent condition bot h el ec tr-ica l a nd me­
chanical. Will pay nil shipping chareee. R ichard Depweg
W 9IQU Box 186, Scuttahurg , I ndia n a 47170

TECH NICA L MA N UALS - $:I.OO ench BC·l031, A RN-6,
AHC·27. Sc hematics for AHC -l, R-38K, T S· -\ !)7 A $ 1.00
each. Ma ny others, li s t 10f' . S. Consalvo. W3IHD . 490;;
Roe nne Dr ive , W ashing ton, DC 20021.

W AS T":D Goldkit Thriller or EL37 DX riK box 1225,
J acksonvilIe, F lo r ida .

MULTI -": "~IAC AF-68 T X 80·6M with M. I070 P .S .•
12VDC Dow relay & mohile mounting bracket: excellent
cond ition, $110-K I ZDI 174 Andover Hd. ilillerica, Ma!<s.

TO 18 F IEL D EFFECT T HANSISTO RS $ 1.95, reststo rs,
eapue ltura , trans istors, d iodes a nd m any other ba rgll in
packs send for Iiet to : Solid S tate Pax. P .O. Box 20(;.
Dor ches te r , Mags. 02 124

I-;XCI-:SS GEA R AN I) P ARTS, Vac, Va ria bles, V a r ia ble
co ils. tubes, m eters, transfo rmers, 2kw l inea r , d iodes
( BV). etc. Stamp for com plete list, W6MCS, Rt 1. IJ" x
666, Arroyo Grande, Calif.

PLATE TRANSFORMERSS--$39.95
3600·0-'600 VAt @ 1000 Ma., CCS, with 120 / 240 VAt 60
cps primary. C.llIl11erc!al \llallty IIllls . an,fachr. ' by WJlner
Electr ic Co. In aure 13" high. I X ' Wide, ami 9" dcep. Nd
weight Is 85 # . Price $)9.95 F.G .B. Minneapolis. Dne year
, ncondltio nal money back gllranh• . Terms: Check or 1lI .0. with
ordu. Immediate dcHwcry. Writ. or Phon, :

RT220/ARN21 T.\r.\:\ 'rranscet-..r. 962·1213 me .. }:X H !i.OO
TN129B jAPR9 Tuning tun. 23HQ·H"Omc. W/Tubts I~" as.ts
iD226A/AP R9 i'anouml, Jndil"llor. Wj&lltrnatic •. }:X 10.50
AN /APN 86 "nUun• . Hoeing part .'\0. ~·21t6·2 . . • .S};\\" 3. ; 5
UPM 4A secce m· Ind Filament Translormrr SL-W 4.•5
UPMllA .H·{· t'mt w/8 TulH-!l and Wiring Diar;rarn . S EW 4.50
R316A/ARR26 r t -rute .UI/nl SuJlt'l"btt. 162-174 me L.x 22.75
C610 Control Bn. for R:116 A 1l,·"""I ....r. W/4 Tubes . .•:.... 4.,,0
10169C /A PN12 &ope. 3JP I CRT.III'1IT Coax Switch 1•.'\ 12.15
3JPl CRT w/~ loullt . Shield, &lekH. I nte nstner PIUll .. G.2;'
Crax Switch . 1I 1'IIT. Thomlrsoll l 'rlldurts :"0. EH!B221''\ LS a .t 5
Hv Rec1 ifttr Cart rld acs. Two rrl'1500V. 1.~mll.. :!IlollnLNl J ,~ 3. \)0
RT82 / APX 6 rnnk.:s 1215 mil. Xcelver. see uct -x cv CQ 11' .:\\' 2:1.50
UPM 8 Tpsl~ ,\ I·Xl;. 27 runes. 10 DiolIPS. 1I5\"60cy I "i r s. s n
Comp lete Manual for T ~H2 !\ /U 1 ' ~I l! . l'ostpald 2.\14)
T61A/AXT2 T\" XlIItt w/\'ilk'O & S~'nc )1lkllllatots .;'l;~:w 1!I.2.'"'
T5S45 Echo Bu . 1150-13;;0Illc. 101111a Indicator . . xew 9 .t5
Compld e Manul for T:,\;-d:; / l"l'. j'O!Itpaid ... .• ... :'iEW l.!Hl
0.1. .1. ·2 Test Set. 1.'"i0·2 40mc. :moll& Ind. 1I51.:60rr :"'E:W ~.!,n
SChematic for 0.\.\·2 TI'>.1 Set. l'ostplI ld ... .. . . . . • .. . . 1.0\1
46ACQ 13 Tubl' Silpttilt't. l'::; ·225I11c. wo/Power SuppIr 22 .50
SChcmatic for 4".\fQ Heeeteer, S1101ll'S Power Supply .. .. 1.00
AIII665A/,I,Q52 4-Tube Band P.. FUter Amplilltr . . xew 6.25
A1II818,1, /,I,Q52 8-Tube Dual Chlnne! .-'lmp! ift(or .... . :"t:W 5 .'", 0
Ballcnt inc 300 AC \"1'\'")( In 19 Inth Kark PlIDfI • . . t:'\ 2, :50
Rcl ec:l ometet SWH 8ri. w/:\lttrr. 30- 1000mc . .• . • . EX 9. •5
A53DB/ARN 6 Station ~klng Loop. 100-H50ke • . . . t:X 4.,5
set of 120 XIl ls rsre FT24 3 56,5 thru 8650kc .. 1211 /11!.'.'"'
C22A or C984 Control for Hl 3A .\IIC 1)-pe 12 Hl'C •• :".; W \.,5
C45 Control 11"1 for ARCI and AUCI 2 X('i'ivers ..•. X.;\\' 1.2.-,
C45 . S:l.Ine "XCl'!lt lL<;ed, excl.'1lcnt •...•• . . . •. . • • . . . . 2/1. '"
Pre ~ l s ~ HV Probe ,,00 I11Pgohrn , !i OK\" In!illiatioll Nl;W 2.511
Vam10r. 2H. Sttol1lbl'fg-l:arl!IQ1l fiIH::OI -01l :"~;W Ii/Lilli
Rt. Angle Orin . WI Universal. lAo" ~hart .. E.'" 1.75 ~Il. 3/ ;' .UU
6161 Type Tpbe. W/Conncrtors. 6!i Watts to 20{lOmc .EX 7.50
l ·SO. Ollmlte UF Choke. 'uh • • • • • • . • •• ... . • . t:X 8/1.00

E C HAYDEN Box 2. 4. Boy So;., Lou;,.
• • Mississippi. 39520

Prices: fOB Bay Saint Lau is. Term s: Net, Cash .

M UST S I-: LL ! All Iw"d ,·" n, lit itJlI. l<~ l mllC A F68 & M1070
P I S $!IH. U(); G01l>",t C" mm :l, H m tl·. $1'5.00; H ea t h
S hllwllt'e 6 mt r , $UlO.Ofl: T l<:-ZO Signa] l: l'nc r lltor $20.00.
Ne ..... DC :s upply for T it-a . $ Ioo.on H Clith 21.'1', de supp ly
& halo, $-\9.UO. Hert o. J on es K5 FV Il. 1.11)6 North Mills,
St.• Amarillo, Texlls 711106

LOOK! R ECEI VER BAR(;AIS l NC-300 in good condi­
tion wit h matching apenker- a nd calibrntor-Ask $12U.
W N 2V P S, 4 Wi nl l il1 K ltd ., N . MMSlllW(llla , N .Y.

COL I. ISS 75S-1 receiver. In perfect condition , complete
with operating manual $299.95. Local pick-up only. Clay
Wel!'h W B2SCD / l . 56 Haldwtn St., Springfield, Mas l:I.
Tel 7:'16_i604.

TWT : Ne w ; 1000 to 2000 me; 8 DB noise figure; 35 DB
g ai n : 811 specs. OtTe r or t rade ! Finger, Box 10, A I'O
San P ra ncisco, 9634:1.

"LOU IS VILLE Kt:SV t; S TI OS . Oct. 15. Kentucky Fair
a nd Expo:sit ioll Center. All ur.der roof, grand banquet,
technical for um , giant indoor trade-o-rama (bring s-our
goodies} , boot h exhibits, C. ' v. ecnteet, Homebrew con­
t ea t . N ew , different. Hegi8t r ation $2.00 at door. F frat­
cl llss women's prOll'rllm und luncheo n requires a dvance
registration $3 .00. Deadline Oct. 8, P .O. Box 20094 ,
Lou lsv flle, Ky. 40220."

ESTAT"; S A L E and bargain list. Send for it and include
SSAK W r ite Par-add Sales and Engineering Service 2bO
Route ]0 . Dover. N.J. Oi~OI.

C. FUlTZ QSUS- World furo ous, a nd ol h igh est quali ty
conaia ten tly fo r over :l\l yt!lIl"s! Samples 25¢ (deductible)
Box ]6"4 , Scottsdale. Arizona 85252 (forme rly J olie t ,
III i n IIhi)

S WAl'Ii :150 IH1 7 AX AC /PS $370 ; Gonset Comm III 2M
s rau : Li ncol n 6 M XCV H $15. All unue in top condition.
f1r:st certified check takes any or all. L . Brower 'VAg·
DAV, 11040 Cherry Ave., Mo r t on Grove. 1Il.

RTT Y (;EA R FO R SA L"; . Lis t Iss ued month ly. 88 or H
Mhy to r oida five fo r 1.75 postpaid. Ell jut.t Bucha na n .
W 6V P C, 1067 Ma ndn nn Blvd. Oakland. Calif. 94610.

EI Paso. TI llS

whenever
anything .

z ip code
about

your
73

Pleose include
yo u ""r ite

PETER W. DAHL CO.
' 314 Diamond Drive
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CI.EAS VI KIS(; 2, $65. \"' ith VF-l VFO, $70. 46 s tates
wor ked as novice. 200 watts AM / CW. FOB WAPNDV .
6 11 N or th H artup, McPherson. Kansas , 67460

) llJST SEI.L WA2YQ W to a mateur radio. m akes good
H udson D tvtsfon Director. H a ms te r R adio Club, 1129
As tor A ve.• Bronx , N .Y. 10469

BARGA ISS: GSB- IOO $169.95; HW·1 2 $99.00 ; 32V2
$99.00; HQ-170A $189.95: SB-34 (NEW) $349.00; HQ-110
$119.00 ; Challenf'er $49.00; HG-I O $19.99; W r ite Elec­
t ronic Sales. Box 22253, Meml,his , T en n . 381 22

W ANT . :O : O SC8/U Oscilloscope in n ew or like n ew
condition, se nd bids to Cha r les E. Heisler K 3VDB, 115
Dix ie Drive, R ed Lion. P a . 17356

B R ITIS H HI. 37 DX t r ansmitter wri te A . T . Cline. Jr.•
240 Peacht ree St. Ng Atlanta , Geor gia, 30303

OUR u ndidate for t he perfect scope. the Dlmont 336A. The
answer to high cost nih. Medllm penlsbnce hbe, wide aand.
X Ind Y amplifiers, fill controls . um erl Iluel . ~Iower, 37 tlbel.,
100 nanosecond /CIll . trace . widely dcslrell b electronic shops and
Indutry. Used Intil ucently In a 1111 55l1e indutry. New yo. can
ure dollars at only . ... . . . . . . . . . . ... ..• . .. . ... . $139 .00
FAMDUS l Dn 18nt 30·a \Cope. Uwd In space indutry. Yertical
glin 25 IIIillivIJlh per Inch . rise tlllle 2 llllcrlJSeconds or leu,
WOl'h IIJ DC. sweep fre~ 2 cps to )0 te. 20 hiles, sile IJJ.9119,
weight 50 Ibs. This is a Modern all IlItPIJse scope which may lie
l sed In any shop or indlStry lor general electronic work. $84 .50
NEYER offered anywh ere ht here ! IF. Aedio strip frOIJl ARC-21.
Provides AYC . AGC, AN l. sqrelch, :) stales of aldio. BFO . :)
selecti ' i1 ies, 2 mecha nical filters, 3 IF frequncies (inpil 1800
kc.. 300 kc. and 105 ke. l . lISt add a front end and the 16
h bes In t he str ip will do the rest . Makes a good fiud fre­
quncy receiver for any ndwork, MA RS. ueteem . CB . AM or SSB,
ete. Conversion jnfOl'mation free. A real valae at $12.50
SP-600 RECEIYERS, general purpose, 5 40 kc. to 54 me.. n·
eeuent on SSB, CW and AM , xtal selectivity, S meter , 20 h bel,
very low drift . Compare Our price wit h ethers. . . • • . . $325.95

Send sta mped addressed ennlope for list
THE R & C WILSON COMPANY
Box 393, Littleton, Colo. 80120

SX88-$275. 18 in very good cond ition. D . C. Shoultz.
801 Humew ick Way. Su n n yvale, Californ ia.

SR IO H E ATH KI T 8SB Adapter w ith cables and manual.
Mint condit ion , $60.00 ; B. Doktor , KIJNT Liberty St.,
Warren. Maas. 01083

LAFAYETTE-STARFLITE XMTH KT-390, version of the
famous DX-60. In excellent condition . makes a fine N ov­
ice r ig . $40.00. A lso a BC-6l1 walk ie-talkie, best offe r.
Selling tor college tuition. Ship R F..A. Box 57, 73 Mag a­
zi ne , P e ter borough, N .H. 03458

CQ de W2KUW
5% BONUS!!

Paid over any t op offer for any piece of aircraft or
ground radio units, 01$0 t est equipments. All types of
tubes. Part icularly looking for 4-250 • 4 -400 • 833A
• 304TL • 4-1000A • 4CXSOOOA et 01. 17L • 51X
• 390A • ARM. GRM • GRC • UPM • URM • USM
units.
TED DAMES CO.• 310 Hickory St., Arlington. NJ.

ARNOLD'S ENGRAVI NG
QSL CARDS! ! ! "America 's Finest." Sa m ples 25,
Sakkers, WSDED PRINT, H olland, Michigan. (ment ion
" 73""

S B2DCP MOBILE POWER SU P P L Y t or SB-33 trans­
ceiver. E xcellent cond ition, with man ual . $50.00 J. Bur­
nett, Rt, 2., Box 1511-F, Panama City, Florida

ARNOLD

WA2ZHA
AMATEUR RADIO CLUB

BLACK WITH WHITE LETTERS, 1!4 x 314"

AMATEUR CALL PINS $1.25

ARNOLD L1NZNER

Colllns :12\'1 $129 Globe ( 000 $199
Collins KW~f1 275 Globe 1...\-1 45
n :-I OR and ( !i SVFO 85 Globe O:-;R 100 kit 45
IIru e TR:$ and AC3 495 (:'mlll't G-17 59
Orake 211 189 SX-99 65
IJ rake :!IIQ 25 lIT-" O 45

Write f or t"!Il'd Equipml'nt List
FRECK RAD iO AND SUPPLY CO., INC.

:18- 40 Biltmore .-\re. Ashl'1"llle. x.c. 28801
T. T. treck W4WL W. F. Beck K(ijOK

2041 LINDEN ST. RIDGEWOOD, N.Y. 11227

NAME YOUR PRICEI
COLUMB IA wa nts - needs - and M UST
BUY equ ipment - NOW! If your gea r is
in rea sona ble cond it ion - name the p r ice
you wont for it - a nd it 's a deal! Te ll
us t he best price you we re o ffered - a nd
we ' ll TOP IT! We u rgef'ltly need: ground
and ai r communication eq u ip ., teletype,
GRC, P RC, ARC, ARN , a nd Test Equ ip .
If you write u s t his we e k-we'll even
pay fre ight ! Nobody out -deals Columbia!

SPECIAL OF THE MONTH!
COMMAND RECEIVERI

3 - 6 Me .
Excellent condi tion. $1 0.99
like New. On ly. " .

COLUMBIA ELECTRONICS, Dept, S
4365 West Pico Blvd .

Los Angeles, Calif. 90019

•••

•••

H A LLI CUA FT ERS S X-71 and slwaker li ke n ew condi­
tion $85.00. H eath DX-a5, VF·l m in t $35.00. $110. 00
tak es all. E . E gg ert K2 IVJ, 33 Earl SI., Denville, N .J.

DRA KE TR-3 AS » P OW E R SUPPLY, $450 collect. A lso
Heathkit Q-M ultiplier, Globe C hief Delu xe with modula­
tor, Globe V-I O V.·O, N a t iona l N C-1 73. WAPKK A, 1680
Kalmia. Bou lder, Colorado.

TRASSISTO R CONVE RTERS Low noise, c rys tal con­
trolled. wired and t ested printed e treu tt, 60-64 mc input,
14·18 me output. Sl5 p pd. Syntelex, 39 L ucille, Dumont,
N. J . 07628.

NEW S n·H with Mic $345-H ellt hk it Q Mu ltiplie r and
Transcom Squelch Mod 8-309 both fur $f), W6 DLZ, 628
Colima, La J olin, Calif. 92037

TunES W II OI. Io:S A LE I F actory fresh, prime quality ;
65 t o 70% o fT list. Yea r gua rantee all types transmittinf'
& rece ivi ng ; newest & obsolete. Send 10¢ for info. J u l
H ors t ma n . WAIIAVV. 506 Putnam St. Ft. Wayne, I nd.
41\808.

GA I.AXY V, AC and DC 8UPlllic!4, apeaker console.
cables, H uauer an t en na , 75-40-20-15 resonators, a nd
mobile and desk PTT microphones. $510 ... DX·60
$55. H G-I 0 VFO $20. HM-15 $10. N umeeron ca ll-iden t ­
tymeter $13. Cu~ hcraft 5 elemen t 6 meter beam $10.
AR-22 rotator $22. P a u l Gough, 18 E liot Avenue, W est
Newton, Maeeechueet.ts 02165.

TRA DE COI.LISS 75S3, 32S3. 62S1 . 616.'2 and J ohnson
6N2 for Leica Ma or locksm it h supplies o r 16 )IM movie
outfit. give or take difference. \Vha t 's you r offer ! James
F . Bingham K71MH, P .O. Box 516. Bea\'erton, Oregon.

GALAXY V with AC and DC supplies. A ll in or igin a l
ca rtons and like new con dition. $435 t a kes everyt h ing
in cl uding mobile b racket and T urner microphone. Vietor
Huvel le, K5MJF, P . O. Box 66282, H ous ton, T exa s.
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MASTER ORDER BLANK
Name ....... - . Call

Address ....... .............................. ...... .. .. ... ....................... ....................... ..........................................

City State . .•. .• .• . . .••••••••........... Zip or Country ............ . ..........

o Test Equipment SO¢

o Binders $3 per year: 60-61 , 62, 63, 64, 65, 66

o 1963 Bound Volumes $15

o Back Issues: 0 , N, D 1960 are $1

0 3 years $10

Extension 0

Subscription to 73: 0 1 year $4

New 0

o VHF Antenna Handbook $2

o Parametric Amplifi ers $2

o ATV A.tholog, $3

D e W 50¢

o Care and Feeding of Hom Clubs $1

o Ham RTTY $2

o Receivers $2

o 2 years $7

Renewal 0

o Surplus TV Schematics $1

o Revised Index to Surplus $1.50

o Simplified Math SO¢

o Life $50

F 1961 through present are SO¢
Frequency Measur;ng, Coils "I"d Ha.., TV are out of print.

Subscriptions t oke six t o eig ht weeks to process.

73 Magazine Peterborough, N.H. 03458

INDEX ",0 ADVERTISERS

Dottie's Special
Get e ight fabulous back issues of our choice
for only $2.

Single Back Issues
Indiv idual bock issues othe r tha n 1960 ones
a re SOf. 1960 issues cost $ 1. Janua ry 196 1
isn ' t available .

Bcek Issue Bononza
Cu rl up in your hammock these hot days with
twenty a ssorted fa scina t ing bock issues of 73 .
They'll keep your mind, imagination and
solde ring iron act ive th rough the swe lte ring
weather. Our choice (but a good one) at this
low price. 20 issues for $5.

Bound Volumes
All we've gat right now are 1963 bound vol­
umes. They're beau t ifu l and cost $1 5 ,

Binders
Binders for a ll vee rs are ava ilab le: 1960· 6 1,
1962. 1963, 1964, 1965 and 1966 . They're
$3 a piece and a nuisance to wrap, so orde r a
bunch at once, please ,

All of t he offe rs a bove o re postpaid in t he U.S.A.
a nd Ca nada . Please include ccetcce on ove rsees
orde rs.

Peterborough l N.H. 0345873 Magazine

E. C. Hayden Co., 124
Eli Heffron and Sons, 123
Hen ry Radi o, 8S
Hoisington Research, 121
Hy·Gain Electronics, 9
In ternational Crystal Co., 3
JA N Crystals, 121
Liberty Electron ics, 106
Master Mob ile Mounts, 59
Mazer Enterprises, 121
Midway Antenna, 122
Military Eledroni cs, 122
Mission Ham Supplies, 69
Mosley Electronics, 63
Newtronics Corp., 56-57
Pa ra metric Amplifie rs, 100
Porks Electronics, 104
Poly Paks, 107
Quement Electronics,

81, 93
Rohn Mfg. Co., 95
Sa nders Associates, tne.,

128
Sideba nd Engineers , 13
Solid State Sales, 119
Swan Engineering, 36-37
TAB, 127
Telrel( Labs, 80, 84
Tcpabco, 124
Tran sistors Unlimited, 103
Translab, Inc., 99
Tr i-Ex Tower Corp., 83
Tristao Tower Co., 99
Unadilla Rad iation, 105
Va ng ua rd Labs, 45, 6 1
VHF'er, 121
Wate rs Mfq. Co., 5
Webster, 27
Rand C Wilson Co., 125
World Rad io Labs, Cover III
1] Subscriptions, 126
13 Back Issues, 126

Ako Electronics, 106
Alqert Sa lcs Co., 96
Allied Rad io, Inc., 49, 91
Amateur Electronic

Supply, 64-65
American Crystal c e., 104
Amrad Electric Co., 105
Antenna Mort, 99
ARC Sales. 123
Arnold 's Engraving, 125
A··..w Sales-Ch icago, 122
ATV Research, 100
L. E. Babcock Co., 41
BC Electron ics, 123
Budwig Mfg. Ca., 105
Collbook Magazine, 94
Columb ia Electron ics, 125
Cush Craft, 102
Davco, 33
Peter W. Dahl Co., 124
Ted Dames Co., 125
Devices, 96
Dow Key Co., lae., 97
ORC Kits, 105
Editors and Engineers, 55
Edwards Electronics, 76-77
EICO Elect. Instr.

ce., Cover II
Electronic House , 104
Epsilon Records, 106
Evans Radi o, 102
Evansvill e Am. Radio

Sup., 121
EZ Mobile Ant. Mount, 104
Fair Radio Sa les, 122
Freck Radio, 125
Gift Shop, 106
Herbert W. Gardon ce., 73
Gotham, 124
Grove Elect. Supply, 101
Harris c e ., 92
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' TAB" • TRAN SISTORS • DIODES II

TABGT D! FACTORY T ESTE D -
FULL LEADS.

PNP 100 Watt/l5 Amp HI Power
T036 Ca sel 2N441, 442, tn,
278, DSSCI up to 50 Volts/
VCBO $1.25 @ . 5 for $5. " VO~ ! -TAB" I000 a tt Speed Control
2N27I , 443, 174 ufl to BOV$3 @ . 115VAC $10 @ • . . . . . . . . . . . . . .2 for $19
2 for $5. 5 for $ O.

W.E. Polar Relay 1255A/ $5 @• . . .2 for $9
PNP 30 Watt, 2N155, 156, 235, 242, 254, W.E. Socket for , 255A Rel a y, ....... $2.50
255,256,257. 3Dl, 392, 40c @ • . . . . .3 for $1 Toroids 88Mhy New Pckg $1 ~ , .... ,6/ $5
PNP 2N67013ooMw 35c @ • . . . . . . .5 for $1 6.3VCT @ 15.5A & 6.3VCT 2A $5 @ .
PNP 2N671/1 Watt SOc @ • . . . . . . . .3 for $1 2 for $8 20 for $60

PNP 25W/TO 2N538, 539, 540, . . . .2 for $1
200 KC freq Std Xtal s $2 @g ... 2/ $3.5/$5
Printed Ckt Bd New Blank xl2 '" $1 @

2NI038 6/ $1, 1039 4/$1. 1040/$1 Klixon 5A Reset Ckt Breaker $1(~ 10/$5
PNP/T05 SIGNAL 350Mw 25c @, .. .. 5/$1 2K to 8K Headsets Good Used $3 2/$5
NPN/TD5 SIGNAL IF, RF. OSC 25c @, Fini shed Xtals Asst Types . .. . . .20 ior $1
Silicon PNP/T05 & T018 25c @ • . .5 for $1 Battery Charger 6&12V Charges upPower Heat Sink Finned Equal to 180
Sq '" Surfa ce .. .... . .$1.50 @i 4/$5. 10/$10 to 5 Amp "Ap~roved " Heavy Duty

T036, T03, TOIO Mica Mtg Oc ~, .. 4/ $1 Design with KI xon Circuit Breaker.

Diode Power Stud Mica Mtg 30c , . .41$1 Operates 220 or 110 VAC @ 50 or 60
Cys $10 @ , . .. . . . . . . . .. . . 2 for $IS

ZENERS 1 Watt 6 to 200v $1 @, WA NTED TEST SETSZENERS 10 Watt 6 to 150v $1.25 @
2ENER Kit Autd up to 10w .. . . . .3 for $1 d: EQUIPMENT
STABISTORS up to 1 watt . . . . . . . ,10 for $1 Bandswltch Ceram ic SOOW 2P/6Pos $3 @

TRANSISTORS-TOO MANY I U-TEST 5Hy-4ooMa Choke $4 @ • . . • . . . . . . . . .2/$5
Untested Pwr Dlam onds/T03 ..•.10 for $1 ~~M~~a 1~@wv' 'L~ ci l'':ti c' 4isSB' J/~Untested 1036 up to 100 Watts ... .3 for $1
Untested T05/ SIGNAL/sistors . . . 2O for $1 Cndsr Oill0Mfd x 600 $1 (dt• . .4/$3, 121$5
Untested Power Diodes, 35 Amp .. 4 for $1 Cndsr Oil 6Mfd @ l SOOV $4 ~, ...5 for $10
Untested Pwr Stud s. 12 Amp . .. ..10 for $1 830 VcI @735Mafor SSB$12 (m• . . . 21$22
Untested Pwr St uds u p to 6 Amp .... . 18/$1 480 Vet @ 40Ma & 6.3 @ 1.5A CSD $1.50
Untested % A Tophats .... .. . .. ... . .25/$1 10 Vct @ 5A & 7.5Vct @ $5 @ •. . . . . . .2/$9

D.C. Power Supply U5v/ 6Q to BOO SILICON TUBE R£PLACEMEN I S
Cys. Output 330 : Tap 165V up to OZ4 UNIVERSAL $1.75 @@ .....4/$5
15OMa, Cased $5 Ial, . . ....... 2 for $9 5U4 112O Rm s/1600lnv $2 , . . . 6/$8

SILI CON POWER DIODES STUDS & P.r. · ·
5R4 1900 Rm s/2800lnv $6~, .. 2/ $10
866 5Kv/Rms -10.4Kv $10 • . .3/$27

D. C. 50Piv l OOPiv 200Pi v 300Plv
20VAC & TAPS/S. 12@16, 20V '$ 4A, $2 @ ,Amps 35Rms 70Rms HORm s 2l0Rm s

12 .30 .50 .70 .85 32VCT/lA or 2X16V lA, $5 • . . . .6/$24
IS ' · .20 .30 .15 1.10 line Filter 4.5A @ 115VAC. . . • . . • .5 for $1
45 .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 @ 2SVDC S for $1
240 3.75 4.75 7.75 10.45 Converter Filter Ingut/3A @30VoC6 tor $1

D. C. 400PIv 500Piv 600Plv 750Plv
S66A Xfmr 2.5V/l A/I0Kv/lnsl
Ballentine #300 AC/lab Mtr•. . . . . . . . . .$45

Amps 280Rms 350Rms 420Rms 525 Rms ~hoke 4Hy(p.5A'27n $3 @;, ... .. . . . .4/S10
12 1.10 1.30 1. 55 1.75 VARIACS L/ 0-135v/7.5A . .. . . . . . .$15
18 1.50 2.00 2.70 3.40 " VARIACS" L/N 0-135v/3A . . . • . •. .. . .$10

" 3.25 3.50 3.90 4.50 TWO S66A's & FlI. Xfmr• • . . .. . . . . . .. . .$6
150 5.40 6.50 7.50 12.00

R USH Y OUR ORDER TODA Y.
5U4 SUl con Tube .... $2 ~. 6 lor $10 QT YS LIMITE D5R4 Sili con Tube , . . .$5 , 2 for $ 9

Mica Condsr .006 @ 2SOOV ........... 4/$1

-NEW EST TYPE/ LOW LEA KAGE Snooperscope Tube 2'" $5 @ • . . . . . . . . .2/$9

- A LL TESTS AC &: DC Mini-Fan 6 or 12Vac/ 60 Cr $2 @ •. . . .3/$5
4XlSO Ceram ic loktal $1. 5 @l, ...... 4/$2

& FWD d: LOAD! line Filter 2OOAmp/130VAC $10 @ • .6/ $50
Pi;l.Rms Plv/Rms Piv/Rms p~Rms DC 3% '" Meter/RD/ BOOMa $4 ~• . . . . .2/$7

.r,' l DO/70 200(1" 3 {210 DC 2'!S: '" Meter/RD/lDOMa $3
.10 • 2 .,

DC 2% '" Meter/RDj30VoC $3@• . . . . .2/$5

PIDtRm s Plv/Rms P~Rms Plv/Rm s
DC 4· Meter/RD/IMa/$5 @ • . . . . • . .2/$9

, .'{.280 5001350 6 / 420 1001' 90 W A NTED., .30 . , LAB METERS! B R IDGES!
Modulation Xfmr 6OW~5K t o 5.7K. . . ...$5

P~Rms Plv/Rm s Plv/Rms Send 25c Socket Ceramic 1625 ube .. . . .4/$1. 10/$2
/ 560 ~!o630 looo/7DO I" Socke t Ceramic 866 Tube . . . . .. 4/ $1. 10/$2... .55 Catalog Socke t Ceramic 4Xl50/Lokta l . . • . . .. • .4/$2

Wanted 304TL -Top $$ Pa id I I
17DO Plv/12DO Rms/750 Ma/$1.20 (lI,l, WA NTED10/$10 YOUR - ORDER - T ODAY!Sa me 1100 Plv/770 Rms 75c @ 16/$11
3 KV/2l00 Rms/200 Ma/$1.80~. 6'$10

2.5M H PIWound 500Ma Choke .... 3 for $1

6 Kv/4200 Rms/200 Ma/$4 , / $9 Knob Spin-Crank BC348 $1 @, . . . .3 for $2

Dlscap . D02 @ 6Kv. . . . . . •.. ..... ••.• .3/$1
MlnlFan 6 or 12 VAC $1.50 ((1)• . . . .4 for $5
Beam Indicator Set srns 24VAC. .. 2 for $10

Discap.01 @IKv. . . . .. . ... . . . .. .. .. 6/Sl Preci sion TLl47 Fe e er Relay Gage .. . .$1
SCR-SILiCON-CONTROL RECTIFIERS I Fu se 250Ma/3AG ..• • .. • • . 50 for $1. 300/$2
PRV " 25. PRV ,. 25. DON'T C-W R ITE d: SEND ORDER!
. 00 It 2~'

500 2.50 3.75, XMTTG Mica Condsr .006 (il 2.5Kv .. .2/$1

2::l
600 3.25 4.25 Min i-Rectifier FWB 25Ma @ 115VDC
100 ' .00 5.00 3 for $1, 20 for $5

4300 2.00 2.90 800 4.75 5.65 I
W .. Buy . Sea III T , ade- - . .,....-

UNTESTED " SCR" Up to 25 Amp" 6112 III SEND 15c FOR CATALOG II I
Gla sl Dlode l IN34. 48. 50, 64. 20 or $1 "TAB" Terms Min . Order $5

FOB New York
lwo A 2N408 &~!wa Zene,. Our 23rd Year.
RCA IN2326 on prtd 3/$1, I/SZ UITA Liberty St ••1 N.Y. 6. N.Y• .Re 2-6245

OCTOBER 1966

Micro -Switch Rated 40Amp AC & DC
SOc (iii, 5/$2, 20/$ 5
BandPa ss Filters 60 or 90 or 150C ys
3 for $5
" Bru ni ng" 6'" Parallel Rul e @ $1
line ar sawToot h Pot KS15138/W. E.
5 or $1
2V3G Tu be HiV Repl 2X2A 5/ $1
" SP ERRY" Wattmtr Meas. l oPwr RF Self -
Calib/ 50MuW to 10MW $10
Synchro Differential s C78249/11SVAC 6Q
Cycle s Le ss Back Plate @ • . . . . . . . . . . . .$5
Bendi x Auto Syns " AY" Serie s ..•. . .2/ $2

PL259A & S0239 CO-AX M&F .. . ..•... 3/ $2
Phone Patch Xfmrs Asstd . . . .. • . . . . • .3/$1
H 243 Xtal s & Holders 2/ $1
lnsltd Binding Po sts 20/$1
Sun ·Celi s Selenium Autd . •. .. . . . ... .6/$1
T036/100W Untested Tran sistors . . . .3/S1

Tube Clamps Asstd .. • . . . • . .. . . .... . .S/$1
.01 Mi ca 600WV Condsr 6/$1
.001 to .006 Mlca/12ooWV Cdsr . • . . . . .4/$1
DISCAPS .002 @ 6KV .• . •.... . . . . . .. .3/$1
DISCAPS .005 @ lKV .. . • .... . . .... .10/$1
DISCAPS .0012 @6KV . • . . . . . . . . • ... .4/$1
DISCAPS .01 @ lKV . . . . . . . . • . . . . . . . .6/$1

Steven s Pre cis ion Choppers $2 @ , ...3/ $5
HeUpots Multi Ten-Turn @ • . . . . . . . . . . .$5
Pre ci sion 3-Turn Pot @ • . • . . . . . • . . . . . . ,$2
Pre ci s ion One -Turn Servo Pot @ • • . . . . .n
HeUpot Dial s $4 @ • . . . . . . • . . . . . . . . .31$10
5 Gan g Servo-Pots $2 @• . . . . . . . . . . • .5/ $5

Snoope rscope Infrared Tube Imaa e Con ­
verter HiSen s 2'" d ia. HiResolution up to
350 L1nel in $5 @ • . . . . . • . . . . . . . .3 for $10

Vibrator Special Asstd .... . . . . . . . . . • .3/$1
Crystal Oven & Holder . . . . . . . . , . . .. $2

THERMISTOR-VARISTORS · W. E.
0167019 Vol. Limit $3 ® • . . . . . . . . . . .5/$10
0168391 Therm Coup. $1 @ • . . • . . . . . . 10/$5
0168392 Therm Coup. $2 @ • . . . . . . . • . .6/$5
0170396 HF Pwr Meas. $2 @ , 6/S5
lC Bulb Time Del•.. • • . . . . . . . .2/$1.15/$5
3SCI20259 Bridge $4 @ • . . . . . . . . . . . . .4/$10

Mold Scope Duooecal Socket .. .. • .. .3/$1
Molded Dlheptal Socket . . . . . . .. . . •.. 3/$2
Ceramic Maglnal Socket ,4/ $1
Octal Molded , 20/$1
Octal Ceram Ic 10/$1
304TL or 829 Johnson Socket $1

X-Forme rs All 115V-60Cy Prlmary­
2500V <m 10Ma & Fil $2 @ • . .. . . . . . . . 31$5
llOOVCT @ 3OOMa, 6V @ SA. 5V @ 3A &
125V Bias. abt 1200VOC $5 @ , 4/$15
2.5V @ 2A $1 (i.i'), •• •••••. . .••••••.3 for $2
6.3 V @ lA $1.50 @ , .• . . . • ..•.... .4 for $5

I-In Tube Hlt:kok Type Checker .•...$39
G. E. YYZ·l Decade Scaling Counter ..
Dual Channel & Meters . . . . . .. ••...... $45
Piranl Vacuum Ga ge s .. . • . .. .. . . . . . . $39
" ESC" Var. Pu lse Ten Step Delay Network
TO. 5USECjZll1OO & .05 to .5 . • • • . • . . . .$36

AM TIME PROD SOOcys Fork Amp .....$33
" VFC" Vibrator Feeder Controller
Trpe 5-(Shake Table) •.... ........ .$100
Back lIaht Lamps/UV ............•...$2
Osram Mercury HfWlOOW/ 2
Hilnten slty OC lamps $20
Osram XB04SOW/P lamp $50
G. E. 1l90T3/Cl-60V/Q-lntraR lamp . .$10

Tunlnl Unit BC746 Make
Bantam 1 Watt less Colis 31$2
Welch Duo-Seal iU402B Lge Cap HIVacuum
140 ltrs/M & Mtr $200
Consolidated Vac. Corp PMC115A Dif-
fu sion 'ION Pump $125
HIVa c Valve CVC #VCS21 @ • . . . • . . . . . .$75
Temescal VAC Valve @ • . . • . . • . . . . . . . .$12

Electronic VAC Deposition JAR less
Glass Bell 6'" 10 . •. . . • . . . . . . . . . • . • . . .$100
W.E. 1293 Sprlna Relay Tool . .. . . .• . .2/$1
CD307A/6Ft Ext Cord PL55 & JK 26 . .• . .$1
Carborundum Fine 6'" Stone ... .. ••. • .2/$1
Binding Posts 5Wayj30Amp R&B ••• . .5/$1
Tubes 6AG7 ar 6AC7 .. .• • • • ..•. • •... .3/$1

WANTED T UBES A LL TYPBS
WI' Buy. S ,.U.& T,ade A .f W ,.lI/
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ELECTRONIC TECHNICIANS

As long as you~re 1D0ving up

to R&D you lDight

as well be ~hoosy about it.

And at Sunders there ore qui te a few th in gs worki ng for you.

In the first place. you choose your own technical area. And
you'll find lots to choose (rom: microwaves, EC~I. Instru­
ments and control systems, electro-optics, data handling
equipment, "ideo displays, power suppltes, environmental
studies, standards and calibration, RFI. specia l test equip­
ment. Yo u pick it-tha t's the field you work in.

Another thing is how you do it. You'll he ass igned to a three­
man team-two technicians, one engineer, selling up pro to­
types. It's moely breadboarding, always something new, never
dull. or repetitive. What's more, you don't get a fast shuffle
at Sanders-once you've pieked your techn ical area, that's
what you'll he doing.

If you're j U81 out of tech school, or the service, a good gra!'ll
of theory and fundamentals will get you in on th is deal.
And if you already ha..·e a couple of years of experience,
you'll do even beuer,

Our techriician salaries are high. A.s fo r benefits and worki ng
conditions, you can't top them anywhere aro und. A nd we're
C<lSY to get 10 , j ust 30 minutes.from suburban Boston.

Interested ? Drop us a line. outlining your background, work
experience, and salary requirements. Address ,Mr. D. A..
VliJIiamson.

sanders associates, inc.
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NEW DIRECTIONS IN
ELECTRONICS SYSTEMS
Nashua, New Hampshire

An Equal Opportunity Employer
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•
1967 CATALOG OF BARGAINS-

I
•

JUST MAIL IN COUPON!

All NEW ... 100 pages of excit­
ing equipment and accessories.
Completely illustrated.

• The most complete cotalog for
Horns and CB'ers ever put to­
gether.

• Detailed illustrations. Complete
specifications. Save at World
Radio Lob', amazing low prices!

• See selected best buys on Ra ­
dios, Recorders, etc.

• Special purchases for Electronic
Builders.

From WRL - the largest and most personalized
Radio Supply House in the World. 35 employed
Hams to assist you with your amateur needs.

• Buy anything in the catalog on
our easy, monthly credit plan.

"The House the HAMS

Leo I. M e yerson
Wp GFQ
President

Built" CLI P A:-i D ~I AI L T il l S COU PO:-i FO R YOU R CO PY
.............u _••=WORLD RADIO LABORATORIES 73-10'

• 3 41 5 West Broa d wa y=Council Bluffs, lowo 5 150 1

=• Gent lemen:•• Please rush 111 (:' m y FREE 1967 WRL Cata log.••=Name ~~ _

II=Ad d ress _

•=C ity S tate Z ip _

•
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