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GOOD NEVVS FROM GONSET

PENING,
IS GOING

WAY!

SIX METER
AND THE
SSB IN
7J,...;;....-~---

'0;

Here 's the sparkling new GSa 6 Six-Meter Communicator offeri ng all three modes, SSB, CW and AM (20 Watts Peak), and
a new budget price of $299! Mate this new transceiver with the Gonsel 913A power amplifier and you'll be king (or
queen) of your frequency unt il the aso has been completed. There's noth ing finer on the air today - the qual ity is superb
in each mode. Each unit is 100% operational-tested in the Gonsel laboratories , by super critical englneers: your assurance
of treuble-free operation from t he moment you open the carton. OM 's, XYl's and Yl's will cheer the simplicity of its
operation. Note the specs and then hurry to your Gonsel dealer to see the new Gonse l GSa 6!

SPECIfICATIONS
lOSS , TRANSMITTER

FREQUENCY RANGE - 49.975 to 54.025 me: [MI SSION - AM , sse, and CW : FREQUENCY CONTROL - Crystal HF Oscillator, Stabilized IF
VFO: NOMINAL FREQUENCY STABILITY - 50 cycles per 15 minute period (wit h transmit filament s on causing chassis heat r ise).

'S8 6 RECEIVER

fREQUEN CY RANGE - 49.975 10 54.025 me: TYPES OF RECEPTI ON - AM, sse, and CW: NOMINAL FREQUENCY STABI LI TY - 50 cyc les

per 15 minute peri od (with transm it fi laments on causing chassis heal rise): SENSITI VITY - 0.5 microvolt for 10 db S+ N.
N

S13A
FREQUENCY RANGE - 50 10 54 me (6 meters): POWER INPUT TO AMPLIfiER - 500 watts (PEP, SSB), 500 watts CW, 300 watts AM (peak) ,
500 watts FM, 4Xl50A, (The 4X250B or the 7580 may be used .). CAN BE DRIVEN TO fULL OUTPUT BY ANY GONSEl COMMUN ICATOI!.

_. 4)

••
~ .. ~~ ll

GSB 6 WITH PO....'[R SUPPlY 913A POWER AMPliFI ER

~GONSET,INC.
A Subsidliu y of ll!f?'i:::7 Ling a /tee. In c,
lS '" SOU T H MANCHESTER AVENUE , A N AHE IM , C A L IF .
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never say die

Stanford Report
I tried to get a copy of this from Hun

toon , but was refused, arousing my suspi
cions about it a bit. I sti ll remember that
lovely report they bought with your money
from a public relations firm a coup le years
back which showed that QST was the only
place to advert ise and that virtually no
ham had ever heard of 73. Fortunately this
was so far out that few people paid it
uny heed.

Wen you've spent $21,000 on another re
port fellows. The first leak on the report
says that they have found that 0.4% of
ham operations are on TV and 3% on
RTTY. Now you know that I am gung ho
on these two modes, but I would never try
to fool even the most gullible that there
arc 400 ham TV stat ions going or 3000
RTTYers batting it out at any time. Their
36% AM vs 19% SSB will take a lot of
exp la ining to anyone who has operated on
the ham bands within the last five years. , .
make that ten.

The DXers Magazine
Gus, despite a ll warnings from friends,

has decided to put out a DX magazine.
The first issue came out back in September
and the magazine ha s now sett led down
to an interesting, usually weekly, publica
tion , running abo ut 20 pages. I would say
th is, if you like to work DX now and then
you arc missing a lot of the fun if you
don't have this littl e magazine coming' in .
It costs only $8.50 a year by first class mail
to US, Canada and Mexico. You'll know
just \\ hat is puiug on all the time and all
the latest scuttle.

Note for authors
Reputable magazines, almost without ex

ception, pay for articles when they accept
them for publication. I've been getting more
and more complaints from ham authors
about not gett ing payment for articles pub-

2

lished in other ham magazines. \ Vhat can
we do, they ask. Well, first of all, if 1 may
be sarcastic, be a little more careful where
you send your articles in the first place.
If, however. yOll have submitted your article
to us and we have, through sheer stupidity,
rejected you, then, to get even with us for
our denseness, you have forwarded your gem
to another magazine and these clou ts, after
holding it for a vear and a half which, "
whether you like it or not, is par for the
course, you find that you still have nut been
"paid on publioathui ' and you don't seem to
ge t answers to your letters asking what is
and where is my money then, I suggest,
you write an explanatory letter to the post
office department of mail Fraud explaining
the details of this attempt to mulct you
through the U. S. mails.

Magazines exist only because they have
second class mailing privileges and the ap
pearance of a postal inspector in the pub
lication office is reason enough for severa l
cases of diarrhea, ague, ulcer, and house
maid's knee. I think you'll get the dough
pronto. You get it two years or so earlier
if yo u deal with 73 ... unless we reject
you .

Around t he world with Wayne
Having worked Rasheed, YKJAA, a couple

of times on twenty I was particularly anx
ious to visit Damascus and say hello to him.
Jim (W5PYJ) and I drove fro m Beirut to
Damascus in a rented car, detouring for a
few hours on the way to see the most re
markable ancient ruins at Baalbck, wav out
in the hinterlands of Lebanon . .

Border crossings in the near east are an
adventure. Jim worked the car patiently
through the jam of cars while I used every
New York subway trick I knew to work
my way through the mob of people waving
passports, exit forms, entry forms, automo
bile forms, and money at the nonchalant

(Co un nlied on page U S)
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from International

low cost VHF
space-saver antennas
144-430 me 120-480 me

* Designed for full performance
* Solid molded bases
* Easy mounting
* low cost
* Mobile Fixed Base

If antenna space is a problem, you will fi nd International Space-Saver
antennas the answer. The new li ne of Space-Savers kee p ante nna
display and space requirements to a mi nimum with full operati ng
performance. Manufactured from the fi nest mate rial, yet low in cost.

VHB·1
Vertical
Ground Plane
Wi th pipe mount
(less pipe),
antenna, radials.
ha rdware.
Complete
$10.75

1

-

--

-----

T
113 N O LeE • OO<LA. CITY, OKLA. 73102

CRYSTAL MFG. co., INC:.

VHA-1
Attic Mount

Includes antenna,
universal mount,

instructions.
Complete

$6.95
(Sc reen wire not inci lld eo)

.:
/

I

...-- -

,

fVHG-1
Vertical Ground Plane

_ Wit h universal mount.
antenna, radials.
hardware.
Complete
$8.50

- -',...,

--
VHD·1 Dipole

With pipe mount
(less pipe),

antenna ,
hardware.
Complete

$11 .95

VHM·1
Vertical Mobile
Antenna, hardware,
instructio ns.
Co mplete
$5.25

r
I

-----

Coax Cable Kits
10 It. RG-58AU w /conneclor CAL-10 $3.95
25 ft. RG-58AU w/connector CAL-25 4.95
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Editor's Ramblings
Paul Franson WAICCH

You probably noticed a few changes when
you received this issue of 73. In the first
place, we've addressed the magazine on our
new IB~1 data processing system rather than
the mimeograph-type stencils we have been
using . The IBM system is faster and more
legible, and reduces the amount of manual
labor involved in processing subscriptions
and renewals considerably. We've been
growing at an average rate of about 1000
per month for the past year and some, and
we were outgrowing the old system. After
aU the bugs are straightened out, we expect
a worthwhile improvement in the speed and
ease with which we handle your correspond
ance.

However, in a change such as this one
involving about 50,000 individual addresses,
some mistakes are bound to occur. \Ve re
gret these mistakes and want to get them
straightened out quickly. You can help us
in this. Please check the address label on
your wrapper very carefully. If it contains
any errors that might affect your receiving
your monthly 73, please send us hoth the
improper label and the correction. It is par-

ticularly important that your zip code be
correct. If it isn't the Post Office may not
deliver your magazines.

If your address label contains a minor
mistake such as a mispeUed name or wrong
call, we'd appreciate your not asking us to
correct it now. The next time you renew
or change your address it will be easy to
correct, but we'd rather not have to correct
these minor things until we've had a chance
to cure the more important mistakes.

Another change is that we've switched to
a perfect binding. In my editorial in the
November 73, I discussed the types of bind
ings for magazines and their advantages
and disadvantages. I made a mistake in one
term I used. CQ and QST are side stitched
rather than perfect bound. Perfect binding
doesn't use staples, so a perfect-bound mag
azine can be opened Fully and it will stay
that way. We feel that this hinding over
comes the major disadvantages of both side
stitching and saddle stitching, and hope you
like it.

The third change this month is that we've
switched printers. Since the September 1965

.J R F INK
RFD 1 BOX
RIND GE

U1 38
WZ6BSO

73
NH 03461

Here's a typieal address label. The name cernes first. It ine1udes one or two initials, and a last name
of up to thirteen letters. Those of you with longer last names are perfeetly justified in complaining
about machines that don't have human feelings and so forth, but I'm afraid that we won't be able
to use your full name. It won't affect delivery anyway. Next is the call. You'll notiee that there's
something suspicious about this pertlculer one. It's irritating to have your call wrong, but we'd ap
preciate it if you would wait until you renew to ask us to correct it. It's also won't affect delivery
of your magazines. The next line contains the street or box address and the expiration date. The
first number indicates the month your subscription expires: I is January, 2 February and so forth
up to 9, which is September. 0 is October, N is November and D is December. The second number
gives the year your subseription expires: 7 is 1967, 8 is 1968, 9 is 1969 and so forth. If this speee
is blank, you have a life or advertiser's subscription, or something else special. The last line of the
label gives the town, state and zip code. The zip is very important and must be right. If it's not, please
send us both the incorrect label and the correct zip cede. Incidentally, if you have an address
that requ ires more than three lines, we cen use it but it's not as eonvenient as the regular three-line
address.

(Continued on page 120)
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Darrell Thorpe
3110 N. 83rd Street
Scottsdale, Arizona

Getting Acquainted with
Integrated Circuits

Been looking for some practical general data on using inte
grated circuits? Here's a short introduction complete with cir
cuits for inexpensive IC's.

If you are going to keep abreast of the
most modern solid sta te circuitry, it's time
to start thinkin g about using linear inte
gra ted circuits. Motorola and RCA have
recent ly made available, off di stributor
shelves, monolithic integrated circuits suit
able for operation up to about 100 MHz.
And, the best news is that these latest solid
state innovations are well wi thin the pocket
book of the average ham. The introductory
single piece price of these high frequency
devices is in the $4-5 dollar ran ge. (RCA
has just announced a 40% price reduction
so the price will be less than listed in the
catalog.) RCA is also offering an FM if
ampl ifier limiter integrated circuit contain
ing ten transistors and a voltage regulator
for only $2.00 and an integrated circuit
amplifier-discriminator with twelve transis
tors and regulator for $2.65.

H owever, the two circuits that look the
most promising for ham use from the price
and versatility viewpoint, are the Motoroln
MC 1550 and the RCA CA 3005. Both of
these devices are broadly classified as rf-if
amplifiers, and either one is useful at fre
quencies from de to beyond 100 MHz. They
can be used with an external tuned circuit,
transformer, or resistive load in applications
such as:

Ac-Mixers
B-Wide and narrow band amplifiers
(r- f, i-f and video)
C-Oseillators
De-product detectors
E c-low-power mod ulators,

and probably many more with the applica
tion of a little ham ingenuity.

I don 't wish to leave the impression that
the devices mentioned are the only ones
available. Similar devices are made b y other
manufacturers, far example, W estinghouse
and Philco, to mention a couple, and also
there are a host of other linear integrated
circuits broa dly classified as de amplifiers,

6

audio amplifiers and video amplifiers. Fair
child has just announced the availab ility of
the ~A 703 rf amplifier with specification
and price in the same range with the Mo
torola and RCA devices discussed in this
article. Moreover, as I will get around to
later, some of the low-cost digital integrated
circuits can be extremely useful for rf pur
poses.

Circuit Operation

Now, let's get down to details, first as
to what is inside these integrated circuits,
ho w they fun ction , and then, some typical
hook-ups.

The MC 1550 and th e CA 3005 are quito
similar in construc tion and operation, in that
both use a balanced differential amplifier.
A simplified schematic that can be used
to get familiar with the operation of both
integrated. circuits are comprised of three
devices is shown in Fig. l. Essentially, these
integrated. circuits are comprised of three
transistors. The current to the emitter
coupled differentia l transistor pair is sup
plied from a co nstant current sink t ransistor.

The voltage \'2 and resistor R5 estab lish

rt-r
r------ -- ------- - -.,, ,, ,, ce "

,
•,

I :
VI :

~ ~ ,
~ l ,oo,, : ;,

:va
iV3

l- I',,
r, as " I + VC(;,,

, ; :, tie,• :'.,
, r,, -,

'",
L _ _ _ __ _ _ _

----------
r

Fig. I. Simplified schematic diagram of inte
grated circuit rf-If amplifier.
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CCNIIECT TO
MOST PO$lTIVE

6 DC SUPPU
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Fig. 3. Sche matic diagram of t he RCA CA
3005 integ rated circuit rf ampl ifie r.

and Q3 are functioning as a common-emit
ter common-base pair which is better known
as a cascode configura t ion. This configura
tion ha s a very distinct advantage because
it considerab ly reduces the internal feed
back as compared to a single transistor.
The fact that the internal feedback is ex
tremely low means that these circuits (the
MC 1550 and CA 3005) are very stable,
and you won't have to concern yourse lf
with neutralizing.

Another performance advan tage is the
AGC capability of these integrated circuit
devices as compared to a single transistor.
The applicati on of an AGC voltage to Q2
has negligible effect on the operation of
QI, hence, the input characteristics of QI
remain constant. Thus, there is no dctun
ing of the tuned input circuit with cha nges
in the AGC voltage.

Both the RCA and Motorola circuits can
be operated as a differential amplifier with
minor external modifications in the wiring.
Some of the options of using the cascade
configuration or the differential config ura
tion will be covered later.

DO

• ••,- I DO ;+;•
:r;-1 0

cor

,7, ) • '-lC 1~!Kl

• , r

• .23....

,

,a,•

• ~

" ,..
ca "

" to,

"
'" "" sueSTRATE

.* ~ T

•

•

the current I", in diode Dr. Since D1 and
Q1 are built on a tiny monolithic silicon
chip their base-emitter voltage character
istics will be quite similar. Therefore, the
emitter current of QI will, for all practical
purposes, be equal to the diode current. This
curren t established in Q1 will be shared
in some manner by Q2 and Q3 depending
upon the voltages at V, and Vs. If V, is
a t least 114 mV greater than Va, Q, will
not conduct and all the current will flow
through Q2 and Ql. Under this condition,
the gain of the entire module is at a mini
mum. However, if V1 is less than Va by 11 4
mV or more, all the current will flow through
Q3 providing maximum circuit gain. This
characteristic should give a hint as to one
of the several possible applications of a
voltage applied to the base of Q" i.e., it's
a very good point to apply AGC voltage.

Now, let's consider signal opera ting con
ditions, the incoming signal is applied to
the base of Q1 and the output signal is
taken from the collector of Q3. Thus, Q1

Fig. 2. Schematic diagram and photograph of
the Motorola MC 1550. Terminal numbers refe r
to leads on TO-5 type package.

Fig. ~. Typical 50-60 MHI tuned amplifier. Gain
is 30 d B with 0 volts AGC and bandwidth is 5
MHI.
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Fig. 8. Simplified model of the Me 1550 used as
an rf modulator.

170-71)(1

,
,

..,
'- BOTH WI"lo.-lGS "lO. 36 E

00 T- IZ- 2 COl'lE

•

Fig. 5. YFO cove ring 5 to 10 MHz.
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Appllcatians

3005 circuit is shown in Fig. :l. \Vhilc the
basic transistor configurution is the same,
the biasing arrangement is different am} the
CA 3005 does not conta in the AGC improve
ment resistors. H owever, RCA recommends
other methods for applying AGC.

... 3.!iV

I : 3

HI amplifier

Now let's see how these two devices can
be applied by the home experimenter.
Motorola has built a 60 MHz amplifier us
ing the ~l C 1550 as shown in Fig. 4.
According to Motorola data this amplifier
has a gain of 30 dB and a bandwidth of
0.5 Ml'Iz. For initial experimentation, ad
justment of the input and output trimmers
(C, C" C, and C) should easily move this
amplifier to six meters.

Another Motorola circuit employing the
MC 1550 is a VFO covering 5 to 10 MH z.
This circuit is shown in Figure 5. Data
illustrating the performance of this oscillator
is given in Fig. 6 and 7 .

The excellent ACC characteristics di s
cussed ea rlier, makes the ~l C 1550 very
useful as an amplitude modulator. A simpli
fied diagram of a typical low power modu
lator is shown in Fig. 8. By injecting an
audio signal to the base of Q2 and an RF
signa l at the base of Ql , the rf will be
amplified by Q3 a, a function of the audio
input. Remember ea rlier when it was dis
cussed how the ga in of Q3 varied from

icocc

" 00.~

- __CALCULATED

"", .. ,,,,, CALCUlATED

( l<.o.J)

-l,,~~MEASlJ'lEO

C2 (pF)

o

~ ,

\' "'cc ' 6

"-
V"c' 12

e

TEMP ERATURE (Oel

"

,

•.,
-~

- eo"r•->
~

"s
"•,

•••

Fig . 6. Frequency vs. C,\, .

"

A diagram of the die for the Motorola
11C 1550 is shown in Fig. 2. The tiny sili
con chip conta ins the three transistors, four
resistors and the d iode. Resistors HI and R 2
bias DI, and a lso provide a base voltage
for Q3. The other resistors H, and RJ broaden
the AGe voltage range from the previously
mentioned 114 mV to about 0.86 vol ts to
reduce susceptibility to noise interference.

The schematic diagram for the RCA CA

Fig. 7. Frequency vs. temperature. Fig . 9. Low pow.r mcduleto r c irc uit for 50 MHz.
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mnumum to maximum with the bias voltage
applied to Q2? This circuit yields excel lent
modulation characteristics wi th about 90%
modulation , both up and down , easily
achieved with very low d istortion.

A 50 Mliz modulator is shown in Fig. 9.
This typical circuit should spark ideas for
other modulation applicat ions, for example,
the previously described osci llator or oscilla
tors a t other frequencies could easily be
modulated to provide a signal generator or
even a low-low power transmitter.

Fig. J l. Typica l power ga in p erformance of a
cascade co nfi g ura tio n at variou s supply volteqes .

'rhrl7

,
"

,
"

J; "
CA 3005 ,:0: -,

, ,
e I'

rir Ii ra ",
!ill 30 05 '0

, -
' Jo: :, ,

I'
; ~

( B)

INPUT

-'In « vee

..,,, ,, ,,"',,,, ,, ,,".." .."'""""".. ", ,, ,,,.. ,,
( C )

The CA 3005

Now let's take a look at some of the
circuits RCA proposes for their versatile
CA 3005 integrated circuit.

The CA 3005 can be opera ted a t various
levels of supply voltage from 3 to 9 volts
and from single or dual de power sources.
Fig. 10 shows the various methods of con
necting supply voltages for both the differ
ential and cascade amplifier configuration
and for single and dual supplies. Fewer

ra
e ll 3 0 0 5

,
INPUT~-~,..,.

e

Fig. 10. Supply connections for the CA 3005 in 
tegrat ed circuit amp lifier. A. Differential ampli
fie r config ura tion operate d fr om a dual supp ly.
B. Differentia l a mplifier config uration o pera ted
from a single supply. C . Cascade amplifier con.
figuration ope rated from a dua l supply. D. C as
ca de amplifi er co nf ig urat ion operated from a
sing le sup p ly.

( D)
CA5CQPE- AMPlIfIER CONFIGURATIOIII OPERATl!O
f ROlol 11 SIM>LE SUPPLy
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Fig. 12. Typic al c irc uit
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diagram using the CA

FEBRUARY 191>7 9



e

,•

a

""

..L 914

• sr
a

a

b. I.

, a s ,

"~',.~
(TO 20M~

only 80 cents and prices are still going
down. For this meager sum, you receive
the eq uivalent of four transistor and six
resistors. However, for the rf-if applica
tion s, you can only usc two of the transis
tors. The complete schematic for the " L
914 is shown in Fig. 14. The 914 can be
used at frequencies up to about 20 MHz.
At 10 MHz the gain is about 30 dlJ falling
off at frequencies above 10 MHz. Note in
the typical circuit shown in Fig. 14 that
AGe can be applied giving excellent gain
control. Another point to note, also, is that
the 914 can handle inputs of about 150
mV or less. Greater signal voltages will
cause limiting, hence, the 914 also makes
an excellent FM-if limiter.

\Vith this broad introduction to the
Motorola MC 1550, the RCA CA 3005 and
the Fairchild «L 914, integrated circuits
and the typical application examples, I am
sure that many of you will soon be plug
ging them into sockets. And, before long,
there will be const ruction articles for con
verters, receivers and even QRP transmit
ters.

Fig. 15. Fairchild ,uL 914 shown in a typical
rf. if circuit. Input signals up to 20 MHz and
levels up to 150 mV can be handled by this
device.

•

SYPASS;+;

. . .Thorpe

Fig. 14. Schematic diagram of the Fa irchild .tt L
914 dual gate logic integrated circuit.
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i'Lixer applicatitms

TIle CA 3005 integrated circuit can also
be used as a mixer converter, low powcr
modulator and as a product detector. A
typical example of a mixer application is
shown in Fig. 12. The local oscillator signal
is applied to the base of Q3 and the rf
signal is applied either single-ended or
double ended to the bases of transistors
Q l and Q2. A mixer-oscillator combinat ion,
which could be considered as a complete
front-end 01 1 a single chip , is shown in Fig.
13.

Using digital circuits in rf applications

The Fairchild " L 914, which is a dual
gate logic circuit, is of particular interest
for rf-if circuitry. This epoxy device costs

..

Fig. 13. CA 3005 can function as a complete
front end. Part of the circuit acts as a mixer
and t he other perts as a local csc llletcr.

external components are needed with the
dual supply. To clarify what is meant by
a dual supply, take the ease of operation
from 9 volts. Two nine volts batteries are
needed, one for the positive supply Vee,
the other for the negative supply Vee. The
other terminal of both batteries is grounded.
Notice that when only one supply is used,
an external voltage divider and by-pass
capacitor is needed for the CA 3005. The
MC 1550 has this voltage divider built in
the circuit.

The circuits in Fig. II illustrate what you
can expect from the CA 3005 operating as
an rf or if amplifier at 30 MHz and 100
Ml'Iz from several supply voltages. Of
course, severa l of these integrated ampli
fiers can be cascaded to provide additional
va in. However, the CA 3004 which ha s emit
ter resistors that provide increased signal
handling capabilities is recommended in
place of the CA 3005 when several stages
of if amplification are needed.

·nQ! /, ,L J

10 73 MAGAZINE



Franl J ones W6AJF/AF6AJF
850 Donner Avenue
Sonoma, Californi.

Using Low Cost FEr's on Six

The new Texas Instruments TIM 12 field effect transistor is excellent for
50 MHz use, yet costs only $1 in small quantity.

Field effect transistors (FET) seem to
be the answer to converter design for the
50 MHz amateur band. The cross-modula
tion problems common with ordinary tran
sistors and even with tubes are no longer
a real headache when using these new
transistors. Ordinary transistors are subject
to ove rload and cross-modulation with more
than ubout 20 millivolts input which means
that local sta tions can ride in on weaker
signals anywhere in the amateur band. An
rf stage ahead of th e mixer even with tubes
(less overload cha rac teristics) will usually
amplify a local station 100 KH z or so away
from the desired signal enough to cross
modulate it in the mixer stage. FET types
of transistors as mixers have extremely good
characteristics for reducing cross-module-

tion and will even permit the use of an
rf amplifier in most locations. Ordinary
transistors and even some tube mixer types
will often overload enough with an rf stage
circuit to make them useless in some loca
tions.

The FET units have been expensive for
use in the vhf region and often have ex
hibited poor noise figure values. The writer
recently obtained some new FET plastic
casco transistors for approximately one dol
lar apiece from a Texas Instrument dis
tributor. These were TIM12 units which
have very low N F and good gain values at
50 MHz. A circuit of a good 50-MHz con
verter is shown in Fig. 1 and illustrated
in the photographs. The converter was built
on a scrap piece of copper-plated board

n 10112..

G) "." '"

Tl lola
."".
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Fig. I. 50 MHz con verter using field effect t ransistor rf ampl ifier and mixer. The FET's cost about
$1 each. This converter has a noise figure of around 2 d B and great resistan ce to cross-modulation.
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Top view of W6AJF's six meter FET converter. The
neu tr~lizin9 t rimmer th~t proved unnecessary.

extra hole by the BNC input jack was used for

1Y.! X 6 inches for mounting into a 6 inch
wide aluminum chassis. The noise figure
measurement between 50 and 52 MHz was
from 1.5 to 2.5 dB. This is very low nnd
means th at in nearl y all locations, antenna
noise pick-up will completely override the

• •receiver noise.
The cross-modulation c a p a b i I i t Y was

checked by connecting two signal genera
tors to the input jack . One signal genera
tor was connected to the converter input
thru a 10 dB pad and, with no modula
tion, was set to give an 55 or 56 signal
reading in the if receiver when the whole
system was tuned to this signal frequency.
Then another tone modulated signal gen
erator was turned on at about 1 MHz off
frequency (connected directly to the con
verter) and its output attenuator adjusted
until some over-riding tone modulation was
heard on the cw signa l generator. It took
marc tone signa l than could be obtained
thru the attenuator which was supposed to
ha ve 100,000 microvolts maximum output.
The "one volt" output jack produced ap
preciable cross modulation. It was estimated

that it took about ¥4 volt to produce ob
jectionable cross-modulation. It was ncccs
sary to have a large resistor pad between
the converter and the if receiver, and to
have the two test signals separated far
enough apart so the cross modulation prob
lems in the if receiver were negligible. It is
surprising how poor some homemade and
some commercia l radio receivers are for
cross modulation in the 14 ~IHz region. It
would seem that FET transistors should be
used in all 14 to 18 MHz and 5 or 2 MHz
if and mixer stages right up to the main
sharp mechanical or crystal filter in the if
section. A 20 dB pad on the if receiver In
put helped to reduce these effects while
trying to check the converter only. The
added pad or utten untor was only a stop
gap cure since the real cure is to use a
better designed if receiver.

Surprisingly, the 11"100 back-to-beck di
odes in the receiver input were not trouble
some in these cross-mod ulation tests. These
diodes are standard on all my converter in
puts in order to provide some transistor
protection from moderately high powered

Bottom view of the low noise, low cress-mcduleticn FET eenverter, Th. copper shield is across the
rf amplifier socket. The solenoid rf choke at the other end is part of the pi network output circuit.
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transmitters at this station. The IN100 di
odes have a low capacitance. reasonably
high back resistance and quite low forward
resistance and are low cost types. Con
nected across the coax input jack, the diode
loss is very low and it does provide some
added protection against destructive surge
voltages from the antenna system or switch
ing relay.

The converter rf stage required some
neutralization by means of a 3 or 3.3 micro
henry rf choke connected between the in
put and output tuned circuits. This resonates
roughly at 50 Mllz with the gate to drain
capacitance of a TIM12 wbich is typically
about 3 pF. Even with this amount of in
ductive neutralization it was necessary to
load the tuned input circuit down to quite
a bit less than 1000 ohms by means of
the antenna link of three turns. The FET
has high input and output impedance and
a 5000 ohm resistor across the output tuned
circuit was also needed. A variable source
resistor of 2000 ohms was mounted external
to the converter to permit easy rf gain ad
justment.

The FET mixer stage in this unit has
gate signal input and source oscillator in
jection. A small Trimpot, 0 to 10,000 ohms,
provides bias for the mixer stage. This pot
and the oscillator pick-up link of 2 to 3
turns were adjusted to provide minimum
cross-modulation effects. Actually a 2-kll
or 3-ko fixed resistor would be quite satia
factory for this type of transistor and os
cillator injection voltage. The latter is great
er than with ordinary transistor mixers, but
should be a little less than that which gives

maximum mixer gain. At the maximum gain
value, the cross-modulation effects are
worse. The mixer output circuit is a pi
coupling network tuned to about 15 MHz.
The de path resistor across the output jack
can be made much lower in value if a wid
er if frequency response is needed. The
value will be somewhere between 50 and
500 ohms for most if receivers. If the latter
actually looks like 50 to 70 ohms, the de
shunt resistor can be of a higher value.

The 36 ~lHz crystal oscillator uses a
TIM 10 or any other VHF transistor which
will produce strong 36 ~IHz output with one
or two milliamperes of collector current. The
emitter bypass capacitor produces regenera
tion and its value will usually range be
tween 100 pF and 220 or even more for
most types of PNP transistors. The FET
T]~112 units are Pcchannel which is similar
to PNP transistors for battery supply po
larity. Some FET units are Ncchannel which
require the same supply voltage polarity
as NPN transistors. The TlM12 has an odd
base arrangement of leads (see Fig.l) as
compared to ordinary transistors. This can
cause some confusion in wiring up the tran
sistor sockets and requires a little care in
checking over the circuit wiring before fixing
up the converter.

As a final comment, this converter showed
a 25 to 30 dB improvement in cross-modula
tion as compared to several other 50 MHz
converters using ordinary vhf transistors of
several types. It also had a better NF than
the other converters. The spurious signal
responses were less due to the FET mixer.

... W6AJF

pend on each operator's taste on delay time.
40 }LF works fine. The circuit provides fast
attack and on three receivers has given an
average of 30 dB compression with the pot
at maximum. Receiver volume control
should be set for loudness with minimum
signal and maximum is set with the AGC
pot. . .. N. H. Chamion W6BGQ

Simple Audio-Derived AGe
I don't claim originality for the basic

idea here. Obtaining AGC voltage from the
audio output is as old as audio output.
The schematic tells most of the story; it
will help others equip their receivers with
effective ACC from junk box parts with
only one internal connection. The transistor
is not critical, although it must be NP0: sili
con (high collector to emitter resistance
with no signal or small signal). I've tried
about fifteen, from 2N33, 497, 2195 to
2N????, and they all work. The variable
resistor can be anything over 50 ohms; ]
used 10 ktlohms, and an audio taper is bet
ter than linear. Diode-any germanium:
IN34, IN277, etc. Base capacitor will de-
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Frank Jones WbAJF/AFbAJF
850 Donner Avenue
Sonoma, California

Low Cross-Modulation at 144 MHz
The biggest culprit in most cases of cross-modulation is the mixer. In the
converter described in this article, W6AJF uses a low cost FET for the
mixer, which gives low cross-modulation, and a low cost VHF transistor
for the rf stage, for low noise figure .

The 144 MHz band some times has enough
nearby stations to cause trouble in receiving
on this band. Very strong local or lino-ol
sight transmitters can overload the usual
transistor converter and ride in on top of the
desired signals even though far enough re
moved in frequency so the select ivity of
the main if system should elimina te this
effect. Usually the trouble can be traced
to the converter transistor mixer stage since
perhaps 20 millivolts of signal will produce
cross-mod ula tion on top of the desired sig
na l. The answer in most cases is to use
an FET type as the mixer since it takes
ten to twenty times as much input to show
cross modulation. FET devices are usually
be tter than nearly any type of tube mixer

at vhf.
FE'!' (field effect transistors) have been

very expensive in the past but now some
arc in the one dollar class such as the
THIl 2, a plastic-cased transistor. It works
very we ll as a mixer a t ]44 Ml-lz hut is
nut too good as an If stage. T he converter
shown in the photographs and in the cir
cuit diagram was originally built with two
FET T IM12's in it, one as the rf stage and
the other as the mixer. The noise figure
measured about 5 dB which isn't bad for
average local station reception but isn't
good enough for 144 11Hz us. signal re
cep tion. The TH.1l 2 is a p-ehannel germani
um FET unit sold by Texas Instrument dis
tributors for $1.07 a t the time the writer

TI"12
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Fig. I. Sc hematic of W6AJF's low cost , low noise, low cross-modulat ion, two meter converte r. Note
that only t he mixer uses an FET; th e mixe r is responsible for most cross-modul ation.
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Top view of the converter desc ribed in this artic le. It's built on a 1112" x b" piece of copper-clad
board. Th e copper is on the underside.

obtained a few. The rf guin and :l\F varied
great ly at 144 "1Hz though these same units
gave excellent results a t 50 .MH z in an
rf stage. Apparently a t 144 ~lIIz the TlS34
FET (at 4 times the price ) would be needed
ami it is an ~-channcl silicon transistor re
quiring a change in battery supply polarity.

It was decided to use a ne utra lized 1'1\110
vhf transistor (app roximately 50 cents) ill
the rf stage, and oscilla tor, and the low
privcd FET as the mixer. The resulting ci r
cuit is shown in Fig. 1. The NF measured
at 2 to 3 dB which is Itne for dx recep
tion . Two 144 ~IHz signa l generators were
connected together thru a IO dB pad (50
ohms) and the tone modulated generator
a lso tied into the conver ter directly. The
unmodulated signal generator was ad justed
to 1-t5 ~IHz and its output a ttenuator set
to give an 5-6 signa l into the converter
and if system. The tone modulated signa l
genera tor was then set to 144 or 146 MHz
and its output increased until some tone
could be heard riding in on top of the

"cw" signa l at 145 MHz. \ Vith maximum
rf stage gain and maximum mixer ga in,
it took about 25,000 microvolts to cross
modulate the 5 4 6 desired "cw" signa l. By
increasing the mixer source variable re
sistor to 24 kn 1'0 3-kn the "tone" signal
had to he increased to 50,000 ~ \' or 50
millivolts. ]f a local signal is greater than
tha t, some benefit can be obta ined by us
ing forward gain control on the rf stage. For
extreme cases of cross modulation, a '1'153·1
N-cha nne l FET stage (neutra lized) would
be desirable in place of the PNP ord inary
T IMIO transistor.

Just changing the mixer stage from a
T l M !0 or other types of vhf transistors, to
a FET mixer such as a TI.M12, improves
the cross modulation characteristic by at
least 20 dB. The 50 i\IHz converter shown
in the May <66 issue of 73 Magazine and
the 144 ~IHz converter in the June '66 issue
were modified to use the FET mixers only.
Type Tl~Il2 FET units look like the T1~110

ord inary units but have a different basing

Bottom view of the converter. The "gimmick" capacitors between the three tuned circu its are a bout
1/2 pF apiece. They should be adjusted for best coverage of 144 to 14B MHz.
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arrangement as shown in the new circuit
diagram. The 10-KO varlable source resistor
was not used in these modifications. Only
the fixed 3.3 kn former emitter resistor was
used in the source lead with an .00 I ,uF by
pass and two turn pick-up link to the oscil
lator coil. The gate is a fairly high imped
ance even at 144 ~IHz. so should be con
nected to the top of the tuned circuit in
stead of thru a one turn link as with an
ordinary transistor mixer. Note that the FET
unit only requires one resistor to the plus
supply voltage rather than the voltage di
vider normally used with ordinary tran
sistors .

The overtone crystal oscillator uses a low
Q emitter circuit tuned above the funda
mental frequency of the crystal (about 14'h
MHz). This emitter circuit has to be tuned
below the overtone frequency of 43% MHz.
Too low a LC ratio, at perhaps 25 or 30
MHz, may not give enough regeneration at
tbe 130 MHz collector frequency with some
transistors to give good output power at
130 MHz. The T1Xl-105 crystal oscillator
functions very well with a 5-25 pF adjust
able ceramic capacitor and a 3 J.lH rfc. The
T1MlO is a little marginal with these values
and perhaps a 4 J.lH rfc and smaller capaci
tor might be better. The proper values are
those which provide a very weak 43% MHz
oscillation at the overtone crystal frequency
and doubling or tripling power to the de
sired output frequency in the collector to
emitter system. Low rf power oscillation at
43% MHz should mean low rf crystal cur-

rent with attendant high frequency stability.
However, the transistor has to oscillate at
43% MHz and efficiently triple to 130 MHz.
Regeneration at 130 MHz helps increase the
130 MHz power output without running much
rf at 43%. These oscillators, where one does
the work of two, can be made more stable
in frequency but do require some experi
menting to get them to work with each
change in transistor type. The writer has
never had any difficulty with their use over
long periods of time, but does sometimes
have to work on a particular converter to
get it into reliable oscillation the first time
it is tested. The 3 microhenry coil can be
wound from coil table or calculator data,
or it can be a commercially made small en
capsuled rf choke. If one doesn't work, don't
be afraid to try another one as the toler
ance on some rf chokes is awfully wide. Ac
tually, a ferrite-cored rf choke of 3 or 4
micorhenrys will have a higher Q than "air
wound" varieties and produce oscillation
more easily. The unloaded Q of this coil
should be at least 15, with higher values
being desirable. The transistor should be a
type with good vhf gain and a cut-off fre
quency of at least six times the overtone
crystal frequency, and a few times the har
monic frequency desired. Like most harmon
ic generators, the second harmonic is up
wards of twice the value as for the third
harmonic. The fourth harmonic is usually
too low in amplitude to be used in vhf con
verters.

... W6AJF

SYSTEMS
SINCE 1911

- with a MATERIAL DIFFERENCE!
Use. is one of the most dependable

testimonials of endorsement. and Telrex
products are in use in 139 Lands
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"Beamed·Power"ANTENNAS "BALUNS",
I. V. KITS and ROTATOR SYSTEMS!

You, too--can enjoy World renown TELREX
performance and value! Send for PL67 tech
data a n d p r ici ng Catalog, describing t he
World's most popular communication anten
nas, rotatcr-selsyn-indicator systems and ac
cessories! Expanded data sheets. including
your favor-ite band, also available.

Communication
Engineeringrex laboratories

ASBURY PARK. NEW JERSEY 07712, U.S.A.
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than with a SWAN-250
6-METER

TRANSCEIVER

73 Herb Johnson W6QKI

beam antenna, its talk power does an outstanding job. To work
your AM friends you simply insert carrier to 75 walls input,
and they wilt read you loud and clear. AM reception is provided
for by the receiver function switch. Also, a noise limiting cir
cuit is effective on both AM and SSB.
The Swan 250 is engineered to provide the same excellent
voice qua lity which has become the trademark of all Swan
transceivers. And, naturally, the same customer service policy,
second to none, applies to our VHF models.
If you are seriously interested in working 6 meters, see the
new Swan 250 at your dealer. We are delivering now, but the
back order list is getting longer, and we suggest you place
your order soon.

117XCAC Power Supply $ 95.00
14-1 17 12 Volt DC Power Supply.•• •.. $130.00
500 kc Ca librator Kit. $ 19.50
Model VX·l Plug.in VOX $ 35.00
MARK VI 50 mc 'L1NEAR AMPLIFIER
2000 Walls P.E.P., two 3-400Z
tubes. Includes Power Supply.
Price, less tubes $475.00

6 Meter Band Openings IncreaseIWith sun spot activity now on
the increase, 6 meters is rapidly becoming one of the most in
teresting bands to operate, and the next few years will un
doubtedly see tremendous activity on this band. Sporadic E
openings are occurring several times each week over all parts
of the country, making excellent contacts possible from Coast
to Coast and over intermediate paths. With long F2 skip and
trans-equatorial propagation to look forward to, plus the con
sistent ground wave and tropospheric scatter contacts made
possible with the power 01 the Swan 250, there is practically
no limit to the operating pleasure you can find in the VHF
worid above 50 mc.
The Swan 250 is at its best in the SSB mode, for which it was
primarily designed. With 240 watts PEP input and an average

SPECIFICATIONS :
* 240 walls P.E.P. input on single sideband, 180 walls cw * Separate. AM .detect~r.

input, 75 watts AM input with carrier insertion. * AutomatIC nOise IImlt~r.* Two 6146B tubes inPower Amplifier. * Sep~rate AF and RF g3l~ controls.* Complete band coverage 50-54 me. * AudIO response essentrally flat from 300 to 3100 cycles.* Velvet smooth vernier tuning covers 500 kc, calibrated in * ~i output coupling for matching wide range of load
5 kc increments. Jmpeda.nc~s. .* Transmits and receives on Upper Sideband. * Meter lndlcates .elther cathode current or relative output

* 2.8 kc bandwidth with crystal filter at 10.7 me. for ~p.t lmum tunmg. and loadmg. .* Single conversion design for minimum image and spurious. * Pr~vlS lons for addmg 500 kc calibrator, or plug·in Vox* 40 db unwanted-sideband suppression, 50 db carrier uOiI. . . . . . • .
suppression. * Dlmenslons. 51-!! In. hIgh, 13 In. WIde, 11 In. deep. Weight,

* Receive~ noise figure beller t~an 3 db. * ~~i~~,samateur net, Swan.250•..•• ••.••.••..• ••.$325
6HA5 tnode R.F. amp., 6HA5 triode nuxer, External VFO for separate transmlt-recalve cOQtrol available

soon.
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Eloy Ma rez WI DBN
4039 Southmont Drive
Montgome ry, Alabama

The 30Pl linear Amplifier
-A Peasant's 30ll

The commercial trend toward smaller and
lighter equipment has been only slightly
followed by the home builder. The reasons
are many. The newer smaller components
arc expensive, difficult to obtain in some
cases, and of course one has to make use
of all the goodies present in the junk box,
am} of the surp lus bargains.

The amplifier described here was planned
to be as small as possible, yet p rovide k\V,
or near kw power. It offers nothing new
in circuitry, being the standard 8lIA rig
already described many times in all the
amateur publicatiions 1. The only thing dif
fcrcn t is the packaging. It proves that the
proper selection of components, layout plan
ning, and the use of the BIG parts press will
result in a smaller piece of equipment of
comparab le power than usually comes out
of the home workshop. All without requiring
an elabora te machine shop and using all
readily ava ilab le parts.

18

The whol e thing is sq uinched into a Bud
SB-2142 Shadow Box cabinet, measuring 17
x 11 x 9 1;2 inches, and weighs 57 pounds.
Squinched-Lowenbrau inspired contraction
of squeeze and pinch). \Vhile few of the
components are of the junk box variety, a ll
of them are readily available and will pre
sent no problem. The total investment on
my part was $80, but this was greatly re
duced since the pwwer transformer was on
huud. If a similar transformer is availab le,
the amplifier can be duplicated for rou ghly
the same amo unt.

An explanation of the name is in order.
Other than being a take-off on the well
known amplifiers, it goes back to my Green
ville . S. C. days. \Vhen I graduated to a
4-1000A, I proclaimed loud and often to
my 8 I IA operating friends that 'any ole
peasant can run Sl L's. Hence the '30 Peas
ant I' .

1. For Instance, Ma r ch 1962, page 33.
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The circuit: As already stated, nothing
new or unusual is claimed for the circuit.
and space will not be wasted to show a
schema tic that can be found in huck iss lies.
It is a standard grounded grid, cathode
d riven pi-net outpu t configurat ion. T he pow
er supply shown provides 15"0 Vdc, while
4.5 volts negative bias is furnished by a
filament transformer supply. The Barker
and \ Villiamson 851 pi-net tank is used in
the output circ uit, wi th added co ntac ts
being used to switch in added capacitance
for loading on 75/80 meters only. Metering
is provided in the grid and cathode circuits,
as well as an rf voltmeter which provides
rela tive power output indica tion.

The power supply: As a lready men tioned ,
the power supp ly delivers 1520 volts with
the transformer used. It is a full wave cir
cuit, using nine 750 rnA 600 p iv silicon
rectifiers in each leg. The particular recti
fiers used here were obtained from Barry
Had io in New York, and sold for 36c. There
are many bargain counter type rectifiers
0 11 the market today, though man y turn out
to be the bargains they appear. These sili
cons from Barry have been used in a num
ber of my projects and I recommend them
unconditionally. Negative lead filtering is
used, mainly to reduce the required voltage,
insulation and physical size of the choke.
Four 100 pF/525 volt paper filter capaci tors
are used in series. The resulting 25 ,uF at
2100 working volts main ta in a fai rly con
stant output voltage. These capacitors are

shunted with 100 KG 2 watt res istors to
equalize the voltage drop across each in
dividual unit.

Fuses arc used in th e primary of the high
vo ltage t ransformer as well as in the B+
line itself. T he latter is a Buss H igh Voltage
HVB type , rated at th amp. T hese particular
fuses arc manufacturer ra ted to carry up
to 135 per cent load. The th amp size used
here seems the best choice to p rotect the
part icular rectifiers used.

The rectifier and filter assemb ly is made
up of two similar pieces of lucite, supported
and separated by 11ft. inch steatite spacers.
Right angle brackets hold the entire assem
bly on top of the power transformer. One
half inch screw-type standoff insulators are
mounted on the top piece to support the
rec tifiers, paralleling resistors, and also the
current limiting resistors. The high-voltage
fuse holding clips a re also m ounted on the
top piece, toward the back so it can be ac
cessible by removing the back cover of the
cabinet.

Constructio n : A few words now concern
ing the shee t metal work involved. The Bud
cabinet used comes apart in four pieces:
top and sides togethe r, front. back , and bot
tom. This is an ideal setup since co mpon
ents can be mounted d irect ly to the bottom
and the res t of the cab inet b uilt up around
it. One d ra wback is the fac t that the cab
inet is made of steel, and is difficult to
work. but the sma ll number of holes re
quired makes this a minor problem. The

Back view of t he line ar with
the power supp ly in place.

,
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meter hole was cut with a Sears and Roe
buck adjustable hole cutter which, with
plenty of oil went tbrough with no trouble
without burning up the cutter blade.

A hint of the use of such cutters: Re
move the ¥4 inch pilot drill and replace
with a short piece of ¥. inch shaft material.
Drill a % inch hole in the panel and install
a ¥4 inch inside diameter panel bushing for
the shaft to ride in. After centering the work
carefully, clamp securely to the drill press
table and feed slowly. In the case of steel
panels, oil should be applied steadily as the
cut deepens. Oil is not required while cut
ting aluminum, although it should be used
in the panel bushing at all limes. In the
latter case. cutting should be stopped per
iodically to remove the buildup of material
that accumulates on the cutter blade, in
suring a clean cut.

The power transformer is mounted di
rectly to the cabinet bottom using rubber
feet on the outside. This provides firm sup
port for the transformer. Rubber feet are
also installed on the opposite end of the
bottom in the opposite locations used to
mount the transformer, The chassis is a
Bud AC-4I8 I7 x 12 x 3 inches, cut down
to 10 x 12 x 3 inches. The resulting open
end is placed against the front panel and
secured with threaded right angle brackets.

To provide ventilation, the solid back
provided with the cabinet was discarded and
replaced with a like-size piece of Reynolds
perforated aluminum. Also, three l-inch
holes were punched in the forward edge of

the sides, and 'C & C' Linch perforated
venti lating hole plugs were installed.

Tank coil and plate tuning capacitor are
mounted on a bracket made from 3/32 inch
aluminum and really serves two purposes.
Primarily it snpports the coil and capacitor,
but it also provides a mount for the bleeder
resistors and a heat sink of sorts to help
dissipate the heat generated by them.

The B & \V coil was modified by the
addition of an extra set of contacts to the
switch on the back, to switch in a 1000 pF/
1250 volt mica capacitor for loading in the
75/80 meter band. The contacts are In
stalled in the normally blank position, and
further modification is required to the
detent plate on the front of the coil assem
bly. This modification consists of drilling a
hole for the spring-loaded ball bearing to
drop in and hold the shalt in the proper
position. A quick look at the coil, switch,
and detent plate will readily clear up any
vague points. Extra switch contacts can be
obtained from Barker & \Villiamson, Inc,
for $1.00. Don't forget to mention the type
of coil.

The plate loading variable capacitor is a
broadcast type triple 420 pF unit, also from
Barry Radio. It is mounted vertically against
the chassis and driven through a National
'RAD' right angle drive. This method of
mounting was used to permit a short RF
ground path, a short connection to the out
put side of the pi-net coil, and also because
the darn thing was too long to mount any
other way. Actually, it is efficient for the

Bottom view of the 811 A
linear described in the text.
This is the rf section; the
power supply fits in the
space at the left.
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reasons mentioned, and helps to maintain a
symmetrical front panel.

The ten meter portion of th e coil is re
moved from its original mounting, the ends
rcbent, and placed as seen in the accom
panying photographs. Two Centralab 8585
1000 pF 5 kV capacitors are used for plate
coupling and mounted direct ly on the ten
meter coil. Copper strap % inch wide is
used for all plate circuit connections.

Due to the height of the tubes, the sockets
have to be submounted. A 1% inch socket
punch is used to cut clearance holes for the
tube bases, and also for the Millen R-175A
plate choke. The Johnson 122-224 sockets
used for the 811's are mounted on 1% inch
spacers. The base provided with the choke
is removed and the choke is mounted di
rectly to a % inch thick phenolic rectangle
mounted on the inner tube socket mounting
screws. This can be seen in the accompany
ing bottom view photographs. Thc B & W
FC-15 filament choke is mounted under the
chassis on 1 inch standoff insulators to clear
the high-voltage line running from a feed
through insulator close to the edge of th e
chassis, to the rf choke, and to the choke
by-pass capacitor. Also, mounting th e fila
ment choke at this height puts its terminals
at the same level as th e tube connections,
resulting in shorter leads.

Suggested changes: Bias. As originally
built, the 811's are not cut off during stand
by periods, and the resulting plate dissipa
tion makes the whole thing run a wee bit
on the warm side. I recommend a higher
voltage bias supply, with external switching
thru the vox circuits, to apply cutoff bias
Juring standby periods, applying operating
bias as drive is applied.

Fan: The fan used does an adequate job,
though since building this I have discovered
the Rotron muffin fans , and their newer Skip
per fans. I used the former, and recommend
them for this or any similar applications.
They are small, death quiet, and the amount
of air they move has to be felt to be believed.
They are almost as windy as some 75 meter
operators.

The filter /rectifier sandwich should be
changed to a triple-decker. The top, or
added section, would be a similar size piece
of Incite mounted on proper height spacers
to clear the components already mounted.
This is for sa fety rcaS0I1 S on ly as the ex
posed high-voltage could result in a shock
ing situation during the initial cover-off
smoke test.

. . . WlDBN
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Mighty big in towers
CATV • Microwave • Communica
ti on s • Broadcast • Home TV
• Amateur • Specialty Towers

The dominant position ROHN
enjoys in the tower indust ry has
its foundat ions established on
a concept of providing t he cus
tomer with more t han he ex
pects to get. The built-in extra
quality factor begins with:

ENGINEERING AND DESIGN 
computer-assisted for exact ness

MANUFACTURING - vast, mod
ern, custom-designed faci lit ies
and methods

FINISHING - hot -dipped gal
vanizing after fabrica tion and
continues with •••

ROHN SERVICE - strategically
located warehous ing, wor ld
wide representat ives, turnkey
tower erection service and com
plete lines of towers, light ing,
microwave reflectors, acces
sories and equipment.

Representation and Distribut ion
Worldwide
For further info rmation contact

RDHN@
Home Office
P.O. Box 2000, Peoria, Illinois 61601
Ph. 309/637-8416 TWX309/697-1488
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Many UHF converters suffer from lack of local injection.
W 60SA seems to have solved this problem in his con
verte r. Maybe you could use his arrangement.

An Improved Multiplier for UHF

It seems to the writer that every UHF
converter he builds up with the same
basic deficiency-marginal crys tal current
through the mixer diode. This deficiency in
turn has always been traced to the same
cause-low output from the last tube in the
multiplier string.

Maybe this is because I operate my multi 
plier tubes at their rated input while other
builders follow the good old California cus
tom of doubling the manufacturer's reco m
mended plate voltage. Or maybe I am just
a care less builder.

AFter putting up with this nonsense for
a couple of years it was decided to grip
the bull by the horns and construct a souped
lip multip lier string. The next question was
how to soup it up without turning it into a
transmitter. Remembering KI CLL's article
OI l neutralizing receivin g type tubes in the
Auoust 1965 73, it was decided to try a
GAK5 straight through amplifier at the 3F
point in the chain (14 1 Mll z in this case).

The old multiplier string was modified to
look like Fig. 1. Following KI CLL's advice,
rbe GAK5 amplifier was fir st tried without
neutralization , and as usual , 11 0 luck. Next,
we added the neutralizing loop and two
twists of hook-up wire for Cn. Cot the loop
ba ckwards the first time as predicted. Re
versed the loop and "Voila" about ~ watt
of stable rf energy at 141 MHz. How do

l es Maurer WbOSA
209 Nob Hill Way
los Gatos, Calif.

I know it is wall? Well. it lights an NE 52
neon bulb if you touch the tip on the tank
coil. Also, be it noted, the light goes out
when you pull the crystal out of its socket,
wh ich it did not do prior to neutralization.

The writer uses the unit in Fig. 1 to drive
a Raytheon 5656 dual tetrode operating as
a push-pull tripler to 423 MHz. The 5656
has recently turned up in surplus houses at
about $2.50 and is indeed a nifty UHF low
power m ultiplier or amplifier. It ap pears
to put out about lh watt at 423 when used
as a tripler. The wri ter used the p late lines
out of an old APS 13 oscillator, V4 wave at
423 MHz and a 4 turn grid coil resonant at
141 MHz and link coupled to the preceding
unit (F ig. 1). The output of the 5656 is link
coupled through the original APS 13 link
to a varactor multiplier in my K6AXN I
\V6AJF mixer box which is tuned to 1296
MHz. This p roduces 350 "A of crystal cur
rent in the 1296 MHz mixer diode (IN21C)
even when very loosely coupled and with
the 5656 running cool (140 volts on plate) .

In addition to now having all the mixer
cu rrent I can use, there is an added bonus,
(where did all the birdies go]'). Apparcntly,
as a result of inserting the straight th rough
amplifier and the addition of three more
tuned circuits followed by a push-pull triplet
in p lace of the old single ended stage; a ll
the birdies which normally wend their way

'.
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Fig. I. low power exclter-loce l oscillator. Output is in th e 140 MHz range for use as local injection
in a 129b MHz converter.
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Fig. 2. Tri pIer from 141 to 423 MHz. This cir
cuit uses t he plate lines from the old A PS 13.

up the multiplier string were knocked out.
This in itself would probably justify the
effort.

It appears that commercia l designers of
mili tary equipment (not ham eq uipment)
feel that the use of push-pull triplers and
link coupled straight amplifiers in a local
oscilla tor chain is good practice. I have
since discovered that the LO chain in the
AN/FRC-34 1800 to 2000 MHz receiver,
built by CE, has almost the same arrange
ment. They went a litt le overboard on pow
er. T he FRC-34 has an 832A where 1 have
the 6AK5' and a 2C39 where 1 usc the 56,56.
\Vho needs a tran smitter? Just modulate
your LO, provided it's in the hand.

As a matter of fact, the 6J6-6AK5 unit
would make a neat flea power two meter
rig. All that is needed is a suitab le crystal,
like 48.4 MH z for instance, nnd a 6AKG
modulator driven by a carbon mike.

\Vith regard to tube subs titutions, the
12AT7 could be used in place of tbe 6J6 if
desired. I ca n' t think of a substitute for the
6AK5 off hand, but show me the UHF ex-

Measure Relative Power and
Plate Current

A relative power meter on a sideband
transmitter or transceiver is quite useful
in tuning for maximum output, but at times
it is helpful to know the fina l plate current.

The circuit shown has been used on an
HX-20 and has proved quite useful as a
check on operating conditions, as well as
an indication of power input. With the
resistors used and the 0-1 rnA meter switched,
full scale deflect ion is approximately 200
rnA. Be sure to insulate the meter and
switch for full plate voltage.

The desire for a plate current meter
arose upon changing the final tube to a

FEBRUARY 1967

Fig. 3. 1296 MHz converter front end. Input at
right is 423 MHz from the tripler in Fig. 2.

perimenter who doesn't have a few in his
junk box and I'll send him a couple. The
5656 is a little more of a problem. A pair
of 6J4's would also work. These little tubes
have turned up in the surp lus around here
for as little as fifty cents a piece. They are
outmoded as receiver amplifiers but still
look mighty good as low power frequency
multip liers up to at least 450 MHz. Check
the Cm in your tube manual. There is the
added advantage that if the APS-13 trans
mitter box is used, the 6J4's would plug into
the 7 pin miniature sockets already there
with only minor changes in the pin con
nections.

One final piece of advice with regard to
the I N82A varactor multiplier, I bad all
kinds of trouble driving these things until
I tried the "L" network out of the ARRL
VHF Handbook (see Fig. 3). Since that
time, no more trouble has been experienced
in gelling the drive out of the 423 MHz
tank and over to the place where it is needed
on the ungrounded end of the varactor.

... W60SA

6146-B and increasing the plate voltage to
750 volts in an effort to obtain maximum
drive for a linear amplifier.

Only a minimum of time and parts are
req uired to install the above circuit and it
is well wo rth the effor t if it saves a final
tube from going bad.

. . . Carl Pleasant W5MPX

PLATE TO RF"SNIFFER"

$WITCH SHOWN IN
RELATIVE f'()W£R POSITION
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TOUCH ·TO ·TALK
COMMUNICATIONS
MICROPHONES

Model 619 Dynamic s28~g

Model 719 Ceramic s1 6~g

If:>.. These new beauties are tough.w. No fragile plastics or light.
weight metal. A400-ton high-pressure
die casting machine turns two pounds
of molten metal into a solid stand
that laughs at heavy service. And
tough baked enamel plus heavy
chrome plating guarantees la sting
good looks.

Just touch the big bar to talk . It
latches on with a simple. sliding
motion. Or move it to the grip-to
talk position on the stand riser in just
minutes, with only a screwdriver. The
DPDT telephone-type leaf switch will
last a million calls or more. It oper
ates both voice and relay circuits, with
optional electronic switching avail
able at the end of the 619 (Hi-Z) and
719 cable.

All models are omnidirectional ,
and come complete with heavy-duty
cable. Most economical is the Model
719 ceramic. Response is from 80 to
7,000 cps at -56 db outpu t.

For top quality, choose the Model
619 dynamic models with exclusive
E-V Acous talloy diaphragm s .
Smooth, peak-free response from 70
to lO,OOO cps at -56 db output in
sures highest talk power and full
modulation. Choose either Hi~Z or
balanced Lo-Z model.

Try one of the se rugged new
beauties today. You'll find that your
rig never sounded - or looked 
so good!

ELECTRO-VOICE, INC ,
Dept. 272S. 635 Cecil Street
Buchanan . MIchigan 49107

·We cover our bet with a lifetime guar
antee. If any 619 or 719 ever fails. just
send it to us. We'll repair it at nominal
cost. But if there's even a hint that our
workmanship or materials weren't up
to par. the repair is on the house
even 30 years from now! Fair enousJ;l!



ARKANSAS
North Littl e Rock-Stanley Sound, Inc .

915 W. 23rd Street Phon e: FR6-1331
CALIFORNIA

Hayward-Styles & Engleman Electronic s
25354 Cypress A venue Phone : 352-1933

Hollywood-Sunset Elect ronics
6249 Santa Monica Boulevard Phone: 467·5111

Oakland-Elmar Electronics
140 11th Street

Oakland-General Elect ronics
41 58 Piedmont Ave nue Phone: Ol5-2711

San Francisco-House of Sound
104 9th St reet

San Franci sco-San Franci sco Radio
1284 Market Street Phon e: HE1-0652

COLORADO
Denver-C. W. Electronic Sales Co.

1237- 16th Street Phone : 244·5523
Denver-Electron ic Part s Company

1277 Broadway Phone: 266-3755
OELAWARE

Wilmington-First State Elect ron ics, Inc.
805 E. 13th St reet Phone: 658-6761

DISTRICT OF COLUMBIA
Washington-Burro ughs Intercommunications Co.

4710-41 st , N.W . EM2-34oo
Washington-Electronic W holesalers, Inc.

2345 Sherman A venue, N.W. 483-5200
ILLINOIS

Benton-Lampley Electronics, Inc.
452 E. Church Street Phone : 435-8194

Chicago-Newark Elect ric Co mpany
500 N. Pulaski Phone: 638·4411

Chicago-Stolz-W icks, Inc.
811 0 S. Western A venue Phone: RE7·3363

Chicago Heights-Aid Electronic Supply
2027 Western A venue

Harvey- T he George Company
14524 S. Halsted St reet Phone : PU5·0030

Peoria-Klaus Radio &. Elect ric Co .
403 E. l ake St reet

Peoria Heights-Put's Radto-Sales
737 E. Marietta Phone: 685·8413

INDIANA
Gary-Kulage TV

703 W . Ridge Road Phone: 887-4321
Hammond- Tri-Electronics

6241 Calu met Avenu e Phone : 931 -6850
Indianapoli s-WFBM Sound Systems

1330 N. Merid ian Street
KENTUCKY

Lou isville-Mobile Comm unicat ions, Inc.
4331 Poplar Level Road Phone: 451 -0141

MARYLAND
Baltimore-Baltimore Dictat ing Mach ine Co.

3316 Grecnmount A venue Phone: 6E5-4577
Baltimore-Elect ronic Cente r

5258 Reisterst own Road Phone: 664-1 200
W heaton-Elect ronic Dist ributors. Inc .

11325 Fern St reet Phone: 949-2262

MISSOURI
SI. Louis-I nterstate Industria l Electronics

4445 Gu st ine A venu e Phone: FL3-831 3
SI. Lou is-Van Sick le Radio &. Elect .

191 5 Washington A venue Phone: 241-2700
NEW HAMPSHIRE

Concord- Evans Radi o, Inc .
Bow Junction Phone: 225-3358

NEW YORK
Farmingdale. L.I .- A rrow Electro nics

900 Broad Holl ow Road Phone: MY4·68oo
New York-Airex Radio Corporation

132 Nassau Street Phone: W04·1 820
New York- Dale Elect ronics

244 W . 14th St reet Phone: AL5-3660
New York-Grand Cen tral Radio

24 E. 44th Street Phone: MU2-3869
New York-Harrison Radio Co rporat ion

225 Greenwich Street Phone: BA7·7777
New York-Harvey Radio Cc ., Inc.

2 W . 45th Street Phone; JU2·1 500
New York-Packard Electronics Corporation

33 Union Square W est Phone: OR4-4320

NORTH CAROLINA
Charlotte- Dix ie Radio Supply Co ., Inc.

1431 Bryant Street
Raleigh-Southeastern Sight and So und Corp .

400 Glenwood A venue Phone: 834-2966

PENNSYLVANIA
A llentown-A. A . Peters, Inc.

231 N. 7th Street
Camp Hill-John A. Morefield

35 N. 35th Street Phone: 737·3416
Phi ladelph ia-General Sound, Inc.

3500 N. 9th Street Phone: 228·4133
Phi ladelphia-Radio Electri c Service Co. of Pa.

7th &. Arch Street Phone : WA5-5840

SOUTH CAROLINA
Columbia-Dixie Radio Supply Co .• Inc.

1900 BarnWell Street
Greenvtuee-D txte Radio Supply Co ., Inc.

500 Pendleton Street
TENNESSEE

Chattanooga-Curle Rad io Supply Co .
439 Broad Street Phon e: 266-4728

TEXAS
Dallas-Sound Engineering Co mpany

2613 Ross A venue Phone: RI2·3571
Fort Worth-Electron ic Center

1518 E. Lancaster Phone: ED2·71 57 •
Houston- Sterl ing Electronics

1616 McKinney, P.O . Box 1229
l ubbock-R &. R Elect ronic s

1607 Av enu e G
WASHINGTON

Seattl e- W estern Electron ic Co mpany
717 Dexter A venue North

WISCONSIN
Green Bay-A B Communications Service , Inc .

1484 Main Street Phone: 432·6982
Madison-Satterf ield Elect ronics. Inc .

1900 S. Park Street Phone: 257·4801
Milwaukee-Radio Part s Co .• Inc.

1314 N. 7th Street
Milwaukee-Taylor Electric Company

4080 North Port Washingt on Phone: 964-4321
West All is-Marsh Radio Supp ly Co.

6047 W . Beloit Road
V I RGI NI A

Fall s Church-TV Workshop
116 W . Broad St reet Phone: J E2·2990

Roanoke-Jack l. Hartman &. Company
2840 Peter ' s Creek Road N.W. Phone: 362·~

Winchester-Kann-Ellert Elect ronic s of Virgi nl-e.
1650 Valrey Street Phone: 667-3030



George Cousins VEITG
BOI 18. RR 2
Lower Seekvllle, Nova Scotia

A Broad Band 80 Meter Vertical
Tired of narrow band antennas that have to be retuned when you change
from CW to SSB? Here 's an antenna that covers the whole 3.5 to 4.0 MHz
band without any adjustments.

Being an advocate of DX and contests,
most of my operating time is spent on 20,
15 or 10 meters, but there is the odd t ime
that the urge hits me to try 80 and 40.
especially during an all-band type of con
test. Unfortunately the usual type of array
which one finds on 20 meters and higher
is in most cases impractical on the low
hands because of size and cost. In order
to get the necessary low angle of radiation
so necessary for DX, the most logical type
of antenna to choose is the vertical, but
even this becomes a bit form idable when

Fi9. I. Basic confi9uretion of VElTG's broad bend
80 meter vertical. The ide<l is old, but it works
well.

1. Simplicity and ease of construction.
2. Low cost.
3. Low angle of radiation for DX work.
4. Broad hand of operation to cover both

3.5 CW and 3.7 to 3.8 SSB.
5. Coax feed.

Considerable thought was given to the
usual ground plane type of array, hut con
sidering the heights involved, this was dis
carded in favour of the vertical quarter
wave with radials on the ground. As will
be seen, the actual result was quite a de
parture from the usual single vertical radia
tor. Fig. 1 shows the complete design of the
antenna in its final form . The main support
of the an tenna is a 50 foot wooden A frame.
Six lengths of wire are cut. The longest is
66 feet, and each other wire is one foot
less, with the shortest being 61 feet. The
upper ends of the wires are well soldered
in parallel, and are mounted to the top of
the A frame by whatever means is con
venient. In my case I used a stainless steel
strap which encircled the top of the mast,
and to which a large cable clamp was
bolted. The wires were then soldered to the
clamp.

At a point about two-thirds down the
length of the wires, an insulator is fastened,
and by using ropes or other suitable strong

one gets down to 3.5 megahertz.
Xly old reliable antenna for 80 was the

familiar inverted V, or drooping dipole,
which has served me well in many differ
ent places. The same goes for 40, but hav
ing finally landed in a fairly permanent 
QTH it seemed the time had arrived for
a more serious effort.
As far as 80 was concerned, the major re
rmircmcnts of the antenna were:
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_ _ 2" ~ 2", 12'-O·LG.

~r::~/}~O· LG.

EXTE"'SlO... LEGS
Z". 4",10'-O·LG.
2'-0' OVERLAP

CUTER PlEC£S
2"~2", 16 '-0·LG.

ce...TER PlECE
2". 4' , 16 '- 0" LG.

STIFFEN...G IlI..OCK 2' . 4"
~-2'-0· LG.( LAG SCREWS)

STA"'O-OFF I~?

' LAG SCREWS FOOT 2' ~ 4"
IO'·O·LG.

8·- 0 ·'- - - - -

GND -

Fig. 3. Construction of the 50 ft. wooden mast
for the vertical. Don't use a metal mast.

determined by your own geography. In grass
land or sod, it's easy to cut a slit in the
sod and tamp the wire down out of sigh t.
In rocky terrain , it may be necessary to
either dig out a path or merely lay the
wire on the ground and cover it with some
loose dirt or sand. The wires need not be
in a straight line; alm ost any configuration
will work.

You wiII find that laying the radials is
the biggest and hardest part of the array,
but doing a good job here will really pay
off on the air.

In the case of my own antenna, I used
RG-8 coax, 52 ohm, which matched the
th ing very well without the use of any other
devices. T he S\VR over the band was about
1.3 to 1.8, which is certa inly good enough.
Undoubtedly the match could be made more
perfect at some frequencies, or a tuning
unit could be used to adjust the an tenna
as one moved across the ban d , However,
the best feature of the antenna as it stands
is one's ab ility to move around the band
at will, and without any extra tuning en-

24·-0"'-- - - - - - -

LEGS 2" ~ 4",16'-0"LG .
_ --- 2'-0' OVERt..AP 0 ...

CE...TER 2" ~ 4'

36~O"--------

5o'-0"'- - - -----'Tl'- _ CLA..P OR $I ..ILA R.....!..O
WHICH A...TE......A W1~

ARE FASTE"'ED

TO TOP Of' _ ST

lines, the six wires not only act as radiators
but also as guy wires. Note from Fig. 2,
that the wires are merely looped through
the holes in one end of the insulators and
then carryon down to the base of the A
frame. At this point, a ll six wires are again
soldered together and fastened to the mast
by the use of a stand-o ff insulator. Now
when the guy ropes are pulled tight, the
antenna becomes a conical shaped multi
element vertical. Because each wire is a
different length, and each length is resonant
at some point in the 80 meter band (v..
wave) the antenna as a whole is b roadly
resonant over most of the band. In my own
case, I was only interested in operating up
to about 3.8, but the antenna performs very
well right up to 4.0 MHz.

The vertical structure is really very simple
to build, as the wires are actually nothing
more than insulated guy wires for the A
frame. The construction of the fram e will
be covered in a moment, but fi rst let's fin
ish the antenna. The only way to really
get the most out of the array is to have
as good a ground radial system as possible.
There is probably on ly one rule-of-thumb
on radials: the more, the better. Being very
cost-conscious, I found the cheapest source
of copper wire for the radials was the near
est motor-repair shop. There is undoubtedly
such a shop somewhere near every small
town in the country, and of course in a
city there will be quite a few, You'll find
that in most cases you can get old motor
coils either free or for a nominal charge
usually based on the junk value of copper
per pound. Another excellent source of such
wire is an old line transformer or distribu
tion transformer which your local utility
may have removed from service. In a farm
ing area, e lectric fence wire is fine.

The method of laying the wire must be

Fig. 2. Details of the insulators in the entenne.
""'"
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cumb ralice.
Makin g note of the fact that the uutcnnn

is a lso a half-wave lugh a t 40 meters, I
h ave plans to include a tuning uni t mounted
r i ~ht at the base of the mast a nd remotely
controlled from the shack. 110\\ ever, this
has not yl'l evolved past the paper stage.

In act ua l usc on the air, the antenna per
forms as well as the inverted V Oil shor t
haul contacts, a nd docs very well on DX.
Best DX (consider ing the ir rar ity) has bccu
ZD7 nnd VS9, but very good reports have
been received fro m Europe, South America ,
parts of Africa , e tc. It is especially nice
in a contest to he able to dash hither and
yon over the b and without constantly grab 
bin~ for the plate tank controls!

F ig. 3 shows the construction of the A
frame, which is very straight-forward. This
is actual ly an A frame wh ich I have used
not only for this antenna, but also to sup
port a t times a 40 meter ground pl ane,
inverted v's, O IiC end of dipoles, etc. so its
use as a general purpose support is very
extensive.

The main points to consider are the ulti
mate height , and the weight which will be
suppor ted . In this area of high winds, icc,
sleet, etc. I used the hest quality 2 x 4
lumb er I could find , and used a liberal
coating of wood primer and two coats of
ex terior house paint. Since the longest lum
ber T could find was 16 feet, I used ex
tension pieces on the bottom. At the top,
I IIsed two lengths of 2 x 2 to both steady

Temporary Knobs and
Tuning Tools

when working with gear have you ever
come across a control you couldn't adjust?
It may be inaccessible (as inside an if
can), or odd shaped, or both. Tools fitting
some of these shafts aren't even in the
catalogue let alone on your workbench. For
tunately there is a q uick, cheap, easy solu
tion to th e problcm-the ubiquitous ball
point pen.

Here's the tr ick. Take thc plastic outer
harrel of the (presumab ly) empty ballpoin t
and remove any metal molded to it. This
can be don e with a match or a cigarette
lighter used as a cutting torch. In the same
wnv melt the barrel till the cnd is a lmost
the snme sizc as the shaft to he turned.
Do this so the barrel will still fit in to the
space available. Now slowly heat the end
until the plastic is just softened . Q uickly

21

the upper piece of 2 x 4 and also to act
as a bracke t into which the top section of
2: x 2: was inserted. Since the rad iators a rc
::d i ll~ us guys fastened ri ~!lt at th e top,
the 2. x 2. is plenty strong enough . De
pcud iug UpOIi your local weat her conditions,
you lIlay or lIIay Hot require the use of a
second set of guys abo ut half way II p the
tower.

\\ 'hell th e A frame is laid out for rais
illg , the wide base will make it an easy
task for three people. In fac t, if you can
secure your guys at right angles and have
the usc of a sma ll block and tackle , with
a tree or similar anchor, you can raise the
mast a ll by yo urse lf.

Because of slight flexing and "working"
that takes place in a high wind, I would
suggest using only bolts in the mast ; nails
have a hab it of working out at the most
un like ly and least desirable times. The guy
ropes need not be expensive; I use syn
thetic cord used to make deep-sea fishing
nets, a nd it works very well.

As a last comment , I hung a 40 meter
inverted V right at the top of the mast ,
and Found that this upset the SWR COIl

siderub ly on th e vertica l, pushing it up to
about 2.5 all over the band. This can be
taken out by a littlc tun ing at the base,
h il t is probably best avoided by simply not
han ging an ything else on top. After all you
have gone to the trouble of making a pretty
good antenna so why spoil it?

. . . VElTe

push over the shaft and let it cool. You
will have no trouble removing the pen in a
few seconds a fter it has hardened complete
ly. If done carefully, this process can be
repeated several t imes until a good fit is
obta ined.

You now have an insulated tool of sur
prising d urahi litv. I have used the same
pen barrel to tune a T23/ ARC5 for five
years. Another one has t urned the moth
eaten sp lined tuning shaft of a Q-5'er a ll
around the passband of my receiver since
Christmas. I suppose as it wears out I'll
just reheat it until the cost of matches
app roaches tha t of a surplus knob , or vice
versa .

You can squeeze even more out of this.
A tapered barrel ca n he treated on each
e nd to make a comhi nat ion tool. Other ap
plications arc limited only hy ballpoint sizes,
und probably not even by that, using the
amateur's last resort . . . ingenuity.

. . . Thomas Kuffel KOYPB
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three tube
transceiver

In the advanced SB·34 design, 23 silicon
transistors, 18 silicon diodes, a zener and a
varactor replace tubes everywhere except in
RF driver and parallel-connected outpu t am
plifiers. And the only reason transistors are
not used in these applications is that high
power units are stiII far too expensive for a
complete-wit h-dual power supply, 4-band
sse transceiver that is in a price bracket
all by itse lf,

In SB·34, solid-state devices do everyth ing
tubes used to do- in many instances do a
better job. Besides, they're smaller, have no
heaters so run cooler and draw less current
and-imporl anl-have long life.

Consider how much you save with SB·34 on
tube replacement alone. One contemporary
sse transceiver uses 17 tubes, costs you
50.05 every time you replace all tubes. In
contrast, the 3 tubes in SB·34 cost only 10.00
. . . better than 5 to 1 reduction in mainte
nance cost. As for the 43 solid state device,
.•. they just last and last and last.

We will be pleased to send you a four-page
brochure on SB-34. Write for it.

SBE, Sideband Engineers ... 213 E. Grand Ave.
South San Francisco, California 94080.

,

raeert Illes: Raytheon International Sales & Services, lexington 73. Massachusetts U.S.A.
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Bob Kolb WAbSXC
1300 W. Oak
Fullerton, California

A Reliable Directional Coupler and
VSWR Bridge for VHF-UHF Use

The ave rage VSWR bridge isn't very satisfactory in the VHF
or UHF range. This article describes an easily re producible

directiona l coupler that can be trusted even at 1300 MHz.

The aerospace industry has fostered the
development of many new components and
materials. Hams, being the kind of people
they are, arc quick to see practical appli
cations for these materials that never occur
to design engineers. I have often hea rd the
criticism that it is impractical to publish arti
cles or design ham gear with these new or ex
pensive materials, because most Olvl 's don't
have access to them. Yet I've often been
d ismayed. when I learn of an applica tion
for a p iece of surplus equipment after it
is no longer available. For this reason I
feel that we should publish any app lica
tion that is practical regard less of how
immediately it can be used. Sooner or later,
the material will show up on the surplus
market and then we'll know what use can
be made of it .

Reliable test equipment for the VHF-UHF
bands is difficult to come by on a low
budget. The literature is fu ll of "relative"
measur ing devices but few pieces of home
brew gear are engineered for repeatable
performance. Several directional couplers
have been built according to the descrip-

tion in this article and each has measured
to within + .5 dB of the designed value.
This is due in part to the mechanica l rigidity
and close tolerance of RG-14 1 "coaxitube."
No special tools are required outside of a
cheap pair of vernier calipers. T he tools
used to make the original coup ler were an
Xacto knife, file, soldering gun, vernier
calipers and a vise. Don't let the ca lipers
scare you. If you're not a lter a closely cali
b rated device they may be omitted.

The design goal was a directional coupler
with about 30 dB directivity in the pass
band with a low insertion loss. Each milli
watt measured a t the coupling arm equals
one watt through the main line. Such a de
vice is the heart of a good quality VSWR
Bridge. The measured values were 30.3 d B
coup ling and 38 dB directivity at 432 MHz.
Data presented in the graph was taken us
ing H P608C and 614A signal generators
and a General Microwave R. F . Power Me
ter. The measured insertion Joss was 0.2 dB.

Resolution of the smallest possible VSWR
is limited by directivity. Few of the hand
book VSW R bridges or the low cost type

This UHF directional cou
pler is very simple to make,
yet offers exce llent pe rform
ance on th e 70 and 23 em
bands.
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Fig. I. A typical directional coupler. This device
is the heart of a VSWR bridge, and can also be
used for many ot~er applications.

power is approximate ly - 40 dB but the
directivity is poor, hence arm D must be
terminated in 50 ohms. It's a real aid for
tune up and will give a good indication of
increased power with A.\l modulation right
in the r.f. line. RG141 will handle 500 watls
of rf lip to 2000 MHz.

The formula for determining coupling
length is

attractive to the CB trade ach ieve as much
as 20 dl t di rectivit y. Thus the minimum dis
ccrnable VSWR is approximately 1.7:1. With
38 dB direct ivity, 1.02 :1 VSWH's can be
accura tely measured.

Directivity may be defined as the isola 
tion of arm D from arm A, over and above
the coupling as shown in the Fig, 1. Coupling
is achieved by removing part of the jacket
between adjacent coax conductors. If the
input is at ann A, incident power can be
samp led 30 dB down at an n C but ap
pears - 68 d B at arm D. Reflected power
entering arm B is sampled - 30 d B at an n
D while at arm C it is - 68 d B. It stands
to reason if the directivity is low, one can
no t tell with cer ta inty if he is measuring
incident or reflected power. Port D may
be used as the de return for a detector at
port C and vice versa.

This device will have its fundamental pass
band where the length exposed between the
two lines is \ /4 \ / f. r . It will also have a pass--board at (2n - 1) ~ /4 y., or at three, five,
seven, etc., times the frequency for which
it is a q uarter wave. Hence a coupler de
signed at 432 Xl l lz is usabl e at 1296 MH z.

This coupler has also been used to meas
ure relative power and modulation at 2 me
ters where its coupling factor for incident

c - \c or 300 x lOB cm

-Ifo Y-;: 4 y., 4 x 1'0 x Y2.1 x 2.54 em/",

\ c inches

-Y2.1 = 1.449\I'f.< for Teflon

Clamp the bent coax into the vise and
file away the copper jacket taking care that
the filed surface is smooth and flat. A belt
or stationery disc sander works well too.
A cross section of the filed piece should
look like Fig. 213. Next fit the two pieces
together so that a cross section would look
like a figure 8 and secure in a vise. Heat
with a soldering gun only. Do not use a
torch. Avoid excessive heating. Flow solder
between the two lines as shown in Fig. 2C.
The "arms" ca n now be bent into any con
venient config uration provided enough al
lowance is made at the ends for connector
assembly, A good rule to follow is a mini
mum vend radius of half an inch although
a quarter inch radius is permissible. The
arms should be approximately two inches
long.

From these calculations >coupling. at 432
4

MHz is 4.73 inches. With an Xacto knife cut
two pieces of line 8.73 inches long and care
fnlly bend them so that they form the shape
shown in Fig. 2A.

1
.240"

~---j
......
Flu..ET

«»

(81

SECTION "A- A"

L,.•.

(A )

,A,.

»

Fig. 2. Deta ils of the construction of the UHF
directional coupler.

Fig. 3. Use of Kings A·SI-OS-II adapter for us
ing GR -141 with standard BNC connectors.

,
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Fig . 4. Coupling and directivity for a directional coupler similar to the one discussed in the text.
This device used a coupling wavelength of 4.635 inches rather than the 4.73 inches specified in the
text. The only effect of the longer wavelength is to center the curves on 432M Hz instead of about
500 MHz.

RG 141 has the same cross section as HG
58 /U without the vinyl jacket therefore any
connector that will accept RG 58 /U can
be used on RG 141 provided a sleeve is
made up to make a snug fit in the clamp
ing nut. A special adaptor is made by Kings
for this purpose and sells for 45 cents. The
connector assembly is shown in Fig. 3 . Three
RG 88E/U and one RG 89C/U connectors
were used on the coupler shown in the photo.

Fig. 4 gives the measured directivity and
coupling for this type of directional coupler
at both 70 and 23 em. You can see that
performance is quite satisfactory.

Fig. 5 lists a number of applications for
a directional coupler. The detectors in the
measuring instruments should be suitable
for use at 500 or 1300 MHz.

. . . WA6SXC

XMT" )>--=======~<AIlT

50

~'")>--=======:""'(AHT

50

"
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'.

REfLECTED POWDt -------,_..
HI - WATTAGE

50

!O dB ATTENUATOR

ecre
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f l I ra AT 0IJll'\JT PORT

fll-o.ZdBI • F2 C-!O dB) )>-....'::======::::'~<'I
fREqUENCY COMPARISOff

Fig . 5. Applications of the directional coupler descri bed in the text. Unlike most pieces of ham-made
test equipment, this one is good at 450 and even 1300 MHz.
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is set up for good signal performance, sta rt
ing with about one-tenth as many turns as
there are in the rf or antenna coil.

Z is the output load. It may be the
tuned circuit of an if t ransformer, or a
unity-coupled input to a regenerative de
tector. \Vhat .. . don't you know what a
unity coupling is?

F ig. 2 shows a unity-coupled coil. The
two equal windings are wound together.
Since the mixer generates Jots of noise, in
cluding a fine audio hiss, it cannot be
coupled directly to some regenerative de
tectors. The unity coupled winding has prac
tica lly the same rf characteristics as a di
rect coupling, but doesn't transfer the audio
and de. Simplel

Fig. 2. A unity cou pled coil as us ed for Z in
Fiq . I.

WINDING NO.2

. . . Jim Ashe W2DXH

,
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Common Base Mixer
The transistor common-base configuration

offers good frequency response, isolation
between input and output, very high out
put impedance, and lots of gain.

Generally used only as an amplifier, it
also makes a fine mixer. The parts re
quired are one transistor, an output arrange
ment, and perhaps a resistor and capacitor.
Fig. 1 shows the complete circuit.

Ll and L2 are low impedance links bring
ing the rf and local oscillator signals. They
are in series as shown, not in parallel. No
base biasing network is required.

Ll , the oscillator input, is wound for
about I rnA of mixer current. Rand Care
there only so you can measure this current
without breaking into the circuit. Then L2

Fiq. I. A PNP common b.,e tr.nlistor mixe r.

,
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Jeekscn S. Wright K21YC
86 Brook Road
Red Bank, N. J. 07701

A Solid State Antenna Relay

Mechanical relays and conventional TR switches are unsatisfactory for
the ham who wants to enjoy the ultimate in operating. This silicon diode
switch offers excellent performance and overcomes the faults of other
methods of switching.

A TR switch is basically a single pole
single throw switch in series with the re
ceiver, which is controlled by transmitted
rf. An antenna relay is a single pole double
throw switch controlled by a de signal. A
TR switch has several disadvantages, uot
ably suckout and TV!. A mechanical an
tenna relay is slow and noisy. A solid state
antenna relay has all the good features of
both.

The device described here is a diode
double throw switch with a de control lead.
It causes no suckout or TVI and does not
require tuning. It is fast and silent in opera
tion. It introduces negligible loss on receive.

Theory
The basic switch clement in this relay is an

CC CONTROL

Fig. I. Basic diode switch element. The diode is
silicon. The dc control bias is switc hed in polarity
to open or close the switch.

J4

ordinary silicon rectifie r. Fig. 1 shows how
de bias and an rf signal may be combined
on a diode. If the de bias is in the reverse
d irection, the series rf impedance is high
(open switch), and if the de bias is in the
forward direction , the rf impedance is low
(d o" J switch). Both of these conditions
hold only if certain constraints are met. In
the reverse case, the peak rf voltage must
not exceed the de bias or rectification will
occur (hence TV!). In the forward case, the
rf current must not exceed a value relative
to the de bias which would remove all
stored charge in the diode in less than th
cycle, with typical rectifiers this means rf
peak = 10 times de average at 3.5 MHz.
Thus a circuit like F ig. 1 is an rf switch
which can be controlled by a de bias.

Fig. 2 shows how Four such switches can

'"
..rr

"(N.o.I (...e.l

MMTfI .,,,.

" "(N.C.l (10.0.)

1
Fig. 2. Four simple diode switches can be co rn
bined into an antenna relay.
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Fig. 3. A simple va riat ion of Fig_ I avoids charg
ing up a large capacitance when changi ng from
closed to op en.

be combined into an antenna relay.
The type of diode used and required bias

voltage depend on the open rf voltage and
closed rf curren t in the switch. 51 and 53
arc subject to high voltages and low cur
rents. 2000 volt 1 watt rectifiers are used
with 900 volts of reverse bias and 5 rnA of
forward bias. 52 must handle high current
so five 1 watt diodes in parallel nrc used,
with 1 amp forward bias and 60 volts re
verse b ias. S4 operates a t a low level; a 1/4
watt diode is used with 5 rnA/ GO volts bias.

Fig. 3 shows a v.uiaut of Fig. 1 where
the bias circuit does not have to charge up
a big capacitance when changing from
closed to open; this is used for 5 I , 53 and
54. The leakage from the transmitter dur
ing reverse periods may be reduced by use
of a toroidal neutra lizing transformer.

2.0 dll

•.2

•••
I..

Suck out Is less t ha n 0.1 dB o n all bands.

"Ba lanced at 14 MHz.

Switching times:

Receive to transmit 0.3 rns

Transmit to receive 0.7 me
Power ca pa b il ity greater than 1 K\V at 80
and 15 meters (tested). Rated 2 xw 3-30
MHz.

Impedance: 60-70 ohm unbalan eed

Table I. Performance of the an t enna relay.

Operatian
Fig . 4 shows the complete rf unit of the

re lay. As can be seen, it has two de control
inputs A and B. A requires -60 vo lts at
30 mA on RCV. and + 1000 volts on XMIT.
B requires - 60 volts on RCV. and +5 voltll
amp on XMIT . Fig. ,:i gives a control circ uit
which supplies these signals.

The operation of this circuit is as follows.
On recieve, the control input is grounded,
cutting off QI, whose collector rises toward
+20 volts. This cuts off Q2, which goes to

'"(50-239)
2 20K,W

7-4S

8AlA'lCE

."'"lUG-{;25 B/UI

"

t,

GE- Z43 011 22 2
12.3 V. !OOmAl

2.n.,w

' A,W

L

",'

see
TEXT,

3.!k, W

XMTR
ISG-V>9)

~OOpF

2 kV ;J;
, ,

(RI- 60V, 30m'" (Rl -" V
( T) + 900 V ( T) + BV. 1 SO m",

CONTROl. INPVTS

Fig. 4. Rf switch sub-unit. 0 1 throug h 04 are 2000 PlY silicon recifiers. 0 1 and 02 are matched with
L in series wit h 01. 03 and 0 4 are matched for Yp at 10 mA forward current. OS, Db are 200 Y,
1/4 W rectifi ers. 07 li nd 08 are IN191. IN3bbb or IN34A. 09 is fi ve diodes in paralle l. See ted.
Each l is 12.5 feet of number 37 enamelled wire on clI 3/8" diameter fibe r tube, 3/4" long winding.
{bO p.H, 4ildc resistance.I 13 is 10 turns of number 25 Fcrmver bifilar wou nd on 3/ lb 10, 3/8 OD

thiCk Q2 ferramic co re.

,
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Fig . 5. Power and control for the antenna switch. 0 10 is a 2000 V, 50 mA rectifier {IN2328}. 011
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over 100 V.

- 54 volts clamped by the zener diode. This
supplies the B signal. It also saturates Q3,
whose collector forward biases, the 2E26, so
that A is - 60 volts as required.

On transmit, the control input is un
grounded, so QI is saturated, as in Q2. Q3
and VI are cutoff, thus supplying the re
quired A and B signals.

Construction
Construction is not critical, except the rf

section should be a subassembly laid out
similarly to the schematic and wired with
short leads. No heat sinking is required on
any of the diodes. The power dissipating
resistors should be mounted in the clear atop
the chassis. 10 the prototype, a plugable
card held the transistorized drive circuit
The prototype was built on a 5 x 7 x 2 inch
chassis and is 6 inches high.

Special components
The diodes used for D9 in the switch

unit must be carefully chosen. The authors
used 400 PIV I amp units similar to IN1763.
Each unit could handle I amp rf with 100
rnA de bias. (SO watts at SOn) Since P =

l'R, 5 diodes in parallel can handle I kW.
The requirement on the diode is that the
stored charge be sufficient to avoid turn-off
in a half cycle at 3.5 MHz. This means high
efficiency diodes should not be used. Prob
ably most "top-hat" silicon rectifiers will do.
To lest a given type, place I diode at the
D9 position and temporarily replace Rl
100-n 2-W resistor. (This will give about
100 rnA de bias.) Load a 3.5 MHz rig up to
75 watts input with a son dummy load.
Connect the relay in the line and close your
relay key for a few seconds. If diode gets hot,
the type is no good. If not, close the key
for 5 minutes; the diode should stay cool
to be acceptable.

Operotion
In operation, the relay is used like an

ordinary mechanical relay. Care must be
taken that the control signal is properly
sequenced to avoid applying rf when in the
receive position. Table 1 shows the loss, iso
lation and switching times, Needless to say.
this unit lends itself to fast highpower
break-in with one antenna.

•• • K2lYC
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The improved
full coverage
SIDEBAND
TRANSCEIVER

All f eatures of Drake TR-3
PLUS •••

* Solid State VFO with li near pe r
meab ili ty tun ing for maximum
stab ility

* Automatic Transmit/Receive
Switching on CW (semi break-In)

* CW Sideione Oscillator built-in

* VOX or PTT on AM
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* Connections for External Receiver

* Diode Detector on AM

$ 5 S S 9 5 * Relative RF Output Indication
TR-4 Amateur Net

F eat u res of TR-4 and TR-3

• Full Frequency Coverage on all amateur bands 10 through
80 meters. No additional crystals required.

• Upper and Lower Sideband on all bands.

• VOX or PIT bui lt-in.

• Output Impedance Adjustable with pi-network.

• Separate Receiver g..Meler and Transmitter Pia Ie Ammeter.

• 300 Watts PEP input on SSB.

• Controlled-Carrier Screen Modulator for AM built-in.

• Shifled-Carrier CW 260 watts input.

• Two Special 9 Me Crystal Filters for sideband selection.

• Separate RF and AF Gain Controls.

• 1 Kc Dial Accuracy•

• 100 Kc Crystal Calibrator built-in.
ACCESSORIES

for e ither TR-4 or TR-3

REMOTE VFO
M o d e l R V -3 •• . $79 .95

MATCHING SPEAKER
Mod el MS·4 . . . $19 .95

MOBILE MOUNTING KIT
M o d e l MMK ·3 ... $ 6.95

POWER SUPPLIES

-9

~
" '"'- .

'"-"-- ."
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AC Power Supply Model AC·]
DC Power Supply Model DC·]

For more in f o rm at io n . see you r distributor or write:

R. L. DRAKE COMPANY MIAMISBURG, OHIO ,

$79.95
$ 129 .95
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Gerald Silverman WB2GYS
IS Partridge lane
New Shrewsbury, N. J.

Video Camera Tubes

There are many ways to generate a video signal. This article discusses
them, whether they be well-known or rare.

Many developments have ber-n made in
the field of television, the modern camera
tube hcillg one of them. The tube, as a
unit , has come a long way from the first
type which was used in the 19,39 World 's
Fair. This early device was known as the
Xipkow Disk, and its operation was quite
simple (Fig. 1).

As the wheel rotates, the light, coming
through each hole as it passes the object ,
goes th rou gh the wheel and then to the
photocell. Since the photoelectric cell is
sensitive to changes in light intensity, the
varying intensity will cause a voltage to
he produced that will vary directly with
the ligh t. This varying voltage then be
comes the video signal. Each individual hole
ill the Nipkow Disk contains a lens to
properly focus the ligh t to the photocell.
A further development of this system that
\\ orkcd along the same lines as the original,
with some variations, was known as the
Modified Disk (F ig. 2).

An arc light is placed behind the disk
an d the object is kept il l complete dark-

ness. The light coming from the arc lamp
is made to pass through the holes in the
disk and is then reflccted off the object.
The light variations arc picked up by the
sensitive electric eye. These light varia
tions cause a voltage to he developed in
the ceJJ. This voltage represents the vary
ing light intensity and is the video signa l.

I'ly spot scanner
The modern camera tube evolved from

these primi tive systems, the firs t type being
called the "Fly Spot Scanner". The theory
of operation of the Fly Spot Scanner is
much the same as that of Nipkow Disk,
except that the arc light and the disk are
eliminated. This system is st ill used exten
sively in the transmission of television,
especially in color television. It has also
found much lise in closeup an d st ill work,
as well as the transmission of the tele
vision test pattern .

Extensive research in the field of photo
electricity and vacuum tubes brought forth
a new development in camera tubes. The

- - - -
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Fig. I. Nip~ow djs~ video pick up.
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Fig. 2. Mod ifi ed Nlpkcw dist
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Fig. 4, Electron photomultiplier tube.

Fig. 5. lconoscope.
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leonoseope

The Ieonoscope is shown in Fig. 5. On
the mica sheet there arc little globules of
~ i l icon . Each of these globu les is insulated
from the other b y baking which results in
oxida tion of the silicon globules. The silver
hacking, which is coated with cesium, and
the mica sheet make up the mosaic.

The scanning beam drives the point on
the mosaic that is b eing st ruck to approxi
mately 3 volts positive over the value of
high voltage. T h is increase in potential is
developed because of the loss of e lect rons
from the mica sheet. These e lectrons form
a cloud that exists close the face of the
mosaic: while the beam is driving e lec
trons into the cloud, there is a co ntinua l
"rain" of electrons back on the entire
mosaic. III the case of NO P ICTURE on
the mosaic, the amount of "raining" elcc
trons is eq ua l to the amount of secondarv
emitted e lectrons, and the net charge is
zero. As a result of the zero net charge
on the face of the mosaic, 110 current flows
through output load resistor RI.

\Vhen a picture of differences is pro-

" ,_ " VO.tAG l
' . OOl . 'u

idea of the origina l X ipkow Disk and the
photoelectric cell was incorporated into a
device called the " Image Dissector" (F ig. 3).
This was to be the first camera tube that
could reproduce moving images. In order
for the tube to properly operate , a photo
sensitive cathode had to be developed. T his
c lement emits e lect rons when p laced under
the influence of light. Inductors wound on
an iron core, called focusing coils, are placed
ill certain posi t ions around the outside of
the tube. These focusing coils are used to
keep the elect rons. which are emitted from
the cathode, traveling in a stra ight lin e or
str?am. Through the act ion of the focusing
co ils, the electrons are deflected in a hori
zonta l direction as well as a vertical direc
tion.

At one instant in time, all the e lectrons
wi ll hit the collector. However, in this proc
css, a great deal of e lectrons arc lost or
wasted . In order to compensate for this
waste of elect rons, an electron multiplie r
is built into the vacuum tube (F ig. 4). The
e lec t ron multi pli er is a device in which
each p late is at a hi gher potential than
the previous one. When the electrons leave
one of these plates to go to the next one ,
their velocity is increased due to the laws
of electron b allistics. This action increases
th e force of the electrons as they strike
the light-sensitive cell which results in a
theoretical amp lification of the on gfna l
light. A greate r potential is then developed
[I t the outp ut of the camera tube, which,
in effect, results in a larger video signal
til he p roduced and fed to the video am
plifier.

As the state of the a rt improved, more
adva nced types of video camera tubes were
cl cH '!opl'(1. Among these were the Incono
S(' OIW, Orthicon, Image Orthicon Vidicon, ,
and Monoscopc. In the Following discussion,
each of these video camera tubes is ex
pla ined.
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Image Section. This Is the wide end of
the tube and is comprised of a piece of
glass with a coating of photosensitive ma
terial (photocathode). The optical image is
formed on the photocathode on the light side
while electrons are released from the side
~acing the target glass. A silver ring, which
IS kept at a negative potential of -500
to - 300 volts de, surrounds the photo
ca thode. The target glass is placed ncar
the orthicon together with a very fine
mesh wire (approximately 75 percent trans
parent) ca lled a "Target Screen" with an
ad justable potential of 0 to - 2 volts de
applied. The target glass is a very fine
gla:'is with very low resistance. When light
strikes the p ho toca t hode, e lec t rons are
emitted, the amount of emission being di
rectly proportional to the illumination of
the . ph ot ocathod e . The el e ctrons ( E-)
achieve an extremely high velocity as they
arc attracted toward the targct screen. The
voltage 0 11 the target glass is at the same
potential as th at on the photocathode.

Scanning Section. The scanning section
consists of both the orthicon and electron
multiplier. The electron multiplier produces
an electron beam that is deaccelerated as
it travels through the orthicon section. The
electron beam is focused at the target by
the magnetic field of the external focus
coil. An alignment coil is also provided to
develop a magnetic field that can be varied
to adjust the scanning beam's position to
correct for electron gun misalignmen t. Elec
tron beam deflection to scan the entire
plate is accomplished by the magnetic field
of the vertical and horizontal deflection
coils that are externa lly mounted. \Vhen
the el~·ctron b~am. arrives at the target
glass, Its velocity I S zero and , depending
upon the potential of individual areas in
the target, some of the electron beams land
on the target while others stop at the glass
sur~ace and return to the electron gun. At
whit e, the return charge potential is zero ·
at black, the return charge potential is
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Fig. b. Orthicon {low velocity beam} .

jccted on the mosaic, the bright areas un
der light charge up through the phutoemis
sion process and are posit ive with respect
to the dark areas. When the electron beam
strikes a bright spot, less secondary elec
trons are given up. Thus, the amount of
"raining" electrons will exceed the amount
of secondary electrons and will be equal
in va lue on a dark spot. The greater th e
brightness, the greater th e difference. The
unbalance is reflected across the load re
sistor and is coupled through the capacitor
as the changing video signal.

Orthicon
The Orthicon is shown in Fig. 6.
The anodes arc metallic rings wrapped

around the outside of the tube. Tbe elec
tron beam is emitted from the cathode.
Each anode is set at a lower potential than
the previous which results in a slowing
down of the electron beam. At the time
that the electron beam reaches the front
metal plate, its velocity is practically zero.
The metal plate is thin enough for the
image to go through and ac tivate the photo
sensit ive surface to emit electrons.

The image light charges the photocathode
positive on the inside. When the electron
?ea~ strikes the photocathode at a point,
It WIll cancel the positive cha rge. The metal
plate then discharges through RI..., causing
a negative voltage with respect to ground
to be developed across RL.

The Image Orthicon is shown in Fig. 7.
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Fig. 7. Imag. orthicon. Fig. 8. Vidicon.
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! ADD PUNCH AND CLARITY TO YOUR SIGNAL!
• INSTANTANEOUS LIMITING ACTION

• NO APPRECIABLE DISTORTiON

• COMPLETELY COMPA TIBLE WITH SSB

• TALK POWE R G AIN AT LEAST 10db

• OPTIMUM FREQUENCY RESPONSE

• INSTALLS IN MICROPHONE LEAD

• ALL SOLID STATE PRINTED CIRCUITRY

NEW
COMDEL SPEECH PROCESSOR MODEL CSP 11

A prototype of the CSP I I hes proved itsel f on effecti ve communicati on eld on t he amateu r bonds
over seve roI veers. Its p rominent fee ture is the instantaneous limit ing action without the harmo nic
d istortion which often makes the use of ccnventicnel speech clippe rs merq inel , parti cularly with
SSB trensmitte rs. Designed for relatively insensitive high Z microphones-c-e qein control is provided
the unit will enhance t he in tell igibili ty of voice sig nals ccnsid e reblv under d iff icult cond it ions. "MIL"
desig n end constru ction is employed throug hout for high re liability end long life . Power is obte ined
from internol batteries 16 " 0 " cells-life exceeds 300 hours} or exte rn al sou rce. Free brochure will
be sent on req uest.

PR ICE, $111.00 POST PAID IN U.S.A. {Me ss. resident s add 3% I.,)

COM DEL INC.-2IS SAY ROAD-HAMILTON; MASS.-019S2

maximum. Shades of gray are potentials
between zero and maximum. These charge
potentials are returned through the elec
tron multiplier for amplification and be
come the video signal current.

in charge potential, is developed across the
load resistor and the variations are coupled
through the capacitor. With a signa l cur
rent of 0.1 ~A for highlights in the scene
across a 50-kn load resistor, the camera
signal output voltage is 5 mV.

... W B2GYS

Monoscope
The monoscopc (Fig. 9) is • camera tube

with a fixed image and is used for camera
signal test p urposes. The operat ion of the
monoscope is similar to that of the icono
scope. However. instead of the mosaic, a
test pattern is printed directly on the
etched plate.

E

Vidicon
The vidicon camera tube (Fig. 8) op

erates on the principle of photoconductivity.
whereas all the other camera tubes func
tion under the principle of photoemission.
The beam hits the target with a low veloc
ity. but not zero as in the Orthicon. Resolu
tion is poor, and frequency response is
good lip to 4 ~IHz only. The vidicon has
no shading requirement and has no burn
ing effect. Its sensitivity is as good as the
image orthicon.

The target is a thin plate, coated on the
beam side by a photoconductive material.
This material has a very high specific re
sistivity in darkness. When the beam strikes
the dark portions of the target, a small
charge is developed because of the high
resistance. When the beam strikes the light
portion of the target, the charge developed
is greater because of the lower resistance
of the light portions of the target. The
video, a voltage function of the differences
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Jim Fisk W I DTY
RFD I, Box 138
Rindg e, N.H. 03461

A Semi-Precision Capacitor

Front view of th e precision capacitor.

The precision variable capacitor is a very
useful piece of test equipment whieh most
hams don't have in their shacks. A capacitor
of this type may be used in conjunction
with signal genera tors and detection circuits
for making many useful measurements; in
fact, some measurements are very difficult,
if not impossible, without a precision vari
able capacitor. Commercial precision capuci
tors arc completely out of the reach of the
average ham , but a neat substitute that
will satisfy most amateur work may be
found in the variab le tuning capacitor from
an old ARC-5 transmitter. These varable
capacitors arc extremely well made, stab le,
and incorporate an excellent antfhucklash
ch-ive mechanism. E ven at the currently high
ARC-5 prices, the tuning capacitor would
be difficult to duplicate,

The variable capacitors from any of the
high frequency ARC·5 transmitters may be
used as a semi-precision capacitor. Fortu
nately all of the tuning capacitors in this
series of transmitters use the same ran ge
of capacitance, 34 to 154 pF. The manu
facturing processes were very well con
trolled when these capacitors were originally
made, so there is a direct corre lation be
tween capacitors from many different ARC
5 transmitters. I had an opportunity to

I

check out several of these capacito rs on
precision laboratory equipment, and in each
case the capacity a t each point on the dial
was within 0.5 pF of the other units; that's
what I call pretty good correlation!

Most amateurs have an old ARC-5 trans
mitter laying around the junk box, so getting
the necessary capacitor should be no prob
lem; it doesn't make any difference what
the frequency range of the transmitter is,
they all have the same tuning capacitor.
After you get the ARC-5, there are two
ways you may proceed ; you ca n cut dO\\TI
the ARC-5 chassis or you can build up a
chassis similar to the onc shown in the
photographs. The cutup ARC-5 chassis isn't
too pretty, but it's a little easier to make.
The dial ca libra tion of the completed un it
won't differ between the two types of con
struction, so you can take your pick.

If you elect to chop down the ARC-5
chassis, remove the roller coil assembly and
saw through the chassis 3% inches back from
the front panel. Bend the bottom plate up
at ninety degrees and trim it off so it is
flush with the top deck of the chassis. Cut
off the top half of the front panel just above
the point where the dial index is attached.
Now install two terminals; an insulated
unit for the stator connection and a
grounded one for the rotor. These terminals
should be installed % inch in from the back
edge and % inch in from each side.

For the more complicated chassis shown
in the photographs, refer to Fig 2. This
chassis consists of two U-shaped cha nnels
made up from 111 6 inch aluminum sheet; one
for mounting the ca pacitor, the other for a
cover. Two pieces of hardwood clamped in
a vise will help in making sharp 90° bends.

After the chassis is completed, you have
to remove the tuning capaci tor from the
tran smitter. This isn't too tough, but it
takes a little perserverance an d the right
approach. After the bottom cover is re
moved, note that the tuning capacitor is
connected to another variable capacitor ill
the rear of the unit through a flexible shaft.
This shaft is pinned to the drive shaft of
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Capacitance
IpF)

154.0
148.0
138.5
129.0
120.0
112.0
104.25

97.0
90.25
83.75
77.S
72 .5
66.25
60.75
55. 75
50.75
46.0
41.5
37.0
34.0

0

oFt
0

},.
0

"0

"0
I'

0

1\
I"

~0

0 ~
~

~1i:

Dial Reading
5.3-7.0 MHz 4.0-5.3 MHz 7.0-9.0 MHz

Stop
5.3 3.99 7.01
5. 4 4.07 7.13
5 .5 4.15 7.25
5.6 4 .22 7.38
5.7 4 .30 7.50
5 .8 4.38 7.62
5 .9 4 .46 7.75
6.0 4.53 7.87
6.1 4.61 7.99
6.2 4.68 8.11
6 .3 4.76 8.23
6.4 4.84 8.35
6.5 4.91 8.46
6.6 4 .99 8 .59
6.7 5 .07 8 .70
6 .8 5.15 8.82
6 .9 5 .22 8.94
7 .0 5. 30 9.06
Stop

Table I. Individual calibration points for the
semi-precision capacitor. This tab le is based on
t he ma jor dial points of a tuning capacitor from
a 5.3 to 7 MHz ARC-s t ransmitter. Correspond
ing dial calibration points for 4 to 5.3 MH; and
7 to 9 MHz units are also listed.

•
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Fig. I. Calibration curve for the semi-prec ision
capacitor from a 5.3 to 7 MHz ARC.S frensmit
ter. Corresponding dial points for capacitors
from 4 to 5.3 MHz and 7 to 9 MHz ARC-5
transmitters may be fou nd in Table I-

the chassis shown in Fig. 2 is based 011 the
use of 1/16inch stock; the holes wiII end up
in the wrong places if you use an y other
thickness. After the capaci tor is in place.
install a couple of insulated terminals in the
holes provided, connect up th e rotor and
stator wires, and the semi-precision capaci
tor is complete. On my unit I cut out a one
inch disc of aluminum and epoxied it to the
knob for a skirt. It doesn't add anything
functiona lly, but it does dress it up a bit.

Interi or of the seml-preelsien capacitor. Note
the two small square studs in the foreground
which are used to hold the two Il-sheped chassis
together.

the tuning capacitor. Turn the shaft so the
end of th e pin is fac ing you; then, using a
small pin punch , carefully drive the pin out.
if you don't have a punch small enough,
an awl wiII do. Unscrew the large nut which
holds the d ial in place and carefully remove
the dial. Be careful not to lose the small pin
which locates the dial in the proper place.
Usually this will stay imbedded in the drive
collar, but sometimes it falls out. Now re
move the dial lock knob. This is also pinned
to a shaft and although sometimes it may
be removed intact, usually it is frozen to
the shaft and it's necessary to break it off
with a pair of pliers. Remove the four
screws which hold th e capaci tor to the trans
mitter and remove the rotor and stator con
nect ing wires. The capacitor may now be
removed from the ARC-5.

Before you discard the ARC-5 chassis, re
move th e large rectangular can on the rear
of th e chass is and note the four square studs
that hold it to the main chassis. These studs
wiJI he used to hold your new chassis to
gether. They may be removed by taking
out the screws from underneath. These are
the only four studs that will work; the
other studs are riveted in place.

Installation of th e capacitor in the new
chassis should pose no problems if the holes
have been drilled in the right place. Usually
this is a little tricky however, since bending
always seems to have a tendency to move
the holes the wrong way. A li ttle reamer
will save a lot of cuss words here. Note that
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Fig. 3. Test setup for measuring the 0 of a coil
with the sernl-preelslen capacitor. For highest
accuracy, the VTVM should be set on its mOst
sensitive scale and the GOO deeeupled for
full scale deflection.

,,

TD VT.....

GRIl DIP OSC/LLIoTOfI

"'"UNDER 1£5T

MAI~ CliASSIS COVER
Fig. 2. Chassis for mounting the semi-precision ARC.S capacitor. Each of these pieces is cut out
from 1/16 inch alumin um and bent into .. U. Th e dim ensions will not work out properly if other than
1/ 16 inch material is used .

As a finishing touch you can put the cali
bration sheet on top of the capacitor and
cover it with a sheet of thin plastic. Oh yes,
four 318 inch rubber grommets on the bottom
act as feet.

If you use the calibration figures listed
in the accompanying table, your semi-pre
cision capacitor should be within about 0.5
pF any place on the dial. For more accurate
ca libration of course , you can borrow a lab
capacitor and hand calibrate the unit exact
ly. \Vhen making measurements with the
capacitor. the addition of six inch connect
ing leads will add 3 pF to the dial reading.

Now, you may ask, that I have a preei
sian capacitor, what can I do with it? Well ,
there are many measurements that its use
will simplify and some where its use is
unique. I'll give you a few examples and let
your ingenuity do the rest. The most obvious
use of course is in the measurement of ca
pacity. Connect the precision capacitor
across an ind uctor and use a grid dipper
to detenninc their resonant frequency. Now,
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Fig. 4. Test setup for measuring the coefficient of coupling between two coils. Two measurements
are required: one with the coils connected as shown in A, the other shown in B.

without disturbing the dipper, connect the
unknown capacitor in parallel with the semi
precision capacitor, and tune the variable
capacitor for another dip. The value of the
unknown is the difference in readings on the
precision unit. This method is very useful
because it is very accurate, and with care
quite small capaci tors may be easily meas
ured. Another method of measuring capaci
ty is to place the precision capacitor in one
leg of a bridge with the unknown in the
other. A similar approach is used in many
laboratory impedance bridges.

\Vhere the precision capacitor really shines
is in measurements that are difficult to
make without it. The Q of an inductor is
one of these. In addition to the capacitor.
you will need a VTVM and an rf probe
plus a source of rf such as a GDD for this
measurement. Connect the coil to the pre
cision capacitor as shown in Fig. 3, set the
capacitor at some convenient high value of
capacitance (C.), set the VTVM on its low
est range and loosely couple the GOO to
the circuit. Now tune the grid dipper for
maximum deflection of the VTVM. If it pins
the meter, move the GOO further away.
Without disturbing the frequency of the
dipper or its coup ling to the coil, set the
precision capacitor to a lower value than
C. so that the VTVM reads 70.7% of the
voltage recorded at resonance. Record this
new value of capacitance as CL and set
the precision capacitor to a value greater
than C. so that the VTVM again reads
70.7% of the original reading. Record this

value of capacitance as CII. The Q of the
coil may be calculated from the following
formula:

C.
Cn - CL

where all the capacitances are in pF.
The precision capacitor is also helpful in

determining the inductance of a coil. For
this measurement all you need is a grid dip
oscillator. Simply connect the coil across the
capacitor and adjust the capaci tor for a
dip on the GOO. If the dipper is set to
10 :'IHz, and the capacitor tuned for a dip,
it simplifies the math in the following in
ductance formula:

L _ 25,400
PC

Where L inductance in microhenries
f - frequency in MHz

C - capacity in pF

In some cases it may be desirable to meas
ure the distributed capacitance of an in.
ductor. This may be easily done with the
precision capacitor. In cases where a small
value of capacitance is used in measuring
an inductor. the distributed capaci tance of
the coil can cause a large error in meas
urement. To reduce this error, measure the
distribu ted capaci tance of the coil (CD) and
add it to the test capacity (C in the above
formula) before making the inductance cal
culation.
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These examples show just a few of the

things that the precision cap acitor may be
used for ; most of them may b e accom
plished by other more exotic methods. but
the usc of the precision capacitor grea tly
simplifies things. Before I built the preci
sion capacitor, I solved most of the problems
involving inductance , mutual inductance and
coefficient of coup ling by the old cut and
try method. The precision capacitor gives
me immediate answers to these problems and
saves a lot of time and frustration. In acldi
tion, it is a very versatile unit and every
day I find new and unique uses for it in
my shop .

where L , is the larger of the two inductances.
To measure the coefficient of conpling

between the two coils, determine the mutual
inductance as shown above. Then connect
the t\VO coils to the precision capacitor as
shown in Fig. 4A and calculate the total
inductance using the resonant frequency
method; record this value as Lt. Now connect
the two coils as shown in Fig. 4R and again
determine the inductance (designated 1.4).
The coefficient of cnnpling (k) may then
be determined from:

... WlDTY

Two other ind uctance tests where the p re
cision capacitor is useful is in determining
mutual inductance and coefficient of cou
pling. To measure mutual inductance, con
nect one of the two coup led coils to the
precision capacitor awl determine the reso
nant frequency with a grid d ipper; calcu
late the inductance of the coil with the
formula previously given. Do the same thing
with the other coil. The va lue of mutual in
ductance (:~O may then be fou nd from :

M=L,-L.
4

k =

To measure the distributed capacitance,
set the precision capaci tor to 50 pF and
connect the coil across it. Coup le a GDO
to the circuit and tuue for a d ip ; no te the
frequency and set the dipper to onc half
this frequency. Now restore the dip by in
creasing the value of the capacita nce. Re
cord this new valuc of capacitance (C,,)
and ca lculate the distributed capacitance
(C») from the following formula:

CD = C. - 200
3

EDITORS and ENGINEERS. Ltd.

NEW 17TH EDITION OF THE FAMOUS

RADIO HANDBOOK

VALUABLE books from E.&E.

Tells h ow to des ign,
build, a nd operate the
la t est types of a mateur \;::;"'_/
transmitters, receivers,
transceivers, and am
plifiers. Provides ex
tensive, simplified t heory on practically every
phase of radio. Broadest coverage; all origi
nal data, up-to-date, com plet e. 816 pages.
Order No. 16 7.only $12.95

RADIOTELEPHONE LICENSE MANUAL
Helps you prepare for a ll commer
cial radio-te lephone operator's
license exams. Provides complete
study-guide questions a nd a nswers
in a single volume. H elps you un
derstand fully every subject you
need t o know to obtain a n opera

tor's l icense. 200 pp. Order No.030, only . $5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
T RANSISTOR RADIO HANDBOOK. by
Donald L. Stoner, W6TNS, Lester
A . Earn shaw, ZLIAAX. Covers a
wide range of communication uses
for both amateur and commercial
applications. Includes audio a nd
speech amplifiers, VHF transmit
ting a nd receiving equipment, SSB exciters,
and complete SSB transceivers. 180 pa ges.
Order No. 044. only $S.OO
HOW TO CONVERT SURPLUS RADIO GEAR

INTO AMATEUR AND CB EQUIPMENT
Here is a wealth of conversion data

f..::::J in 3 volumes: i!1cludes photos, d ia
l"::iJ- grams, instructions.
k""7~ Vol . 1. Covers: BC·221. BC·342. BC·312.
--_- BC·348. BC.412,tBC·645.BC-946.SCR·274

'-==-' (BC-453A & Bt,,·457A series) . SCR·522.
- tBY. PE ·I03A. BC-I068A/f 161A, etc .
Order No. 311, only $3.00
Yol . 2 . Covers: BC·454, AN /APS·13. BC-457. ARC·5,
GO.9 /TBW, BC·357 , BC·946B. BC·375. LM. TA·1 2B,
AN /ART_13 . AVT.112A. AM·26/AIC, ARB. etc. Ord er
No. 3 2 2 , only .. . . . .. . . ... . . . • . . • . • . • • • • • . . • . • • •$3.00
Yol. 3 . Covers: APN-l, APN -4 , ARC·4. ARC·5, ART.13,
BC.191, 3 12. 342, 348, 375, 442, 453, 455. 456.459.
603,624,696,1066, 1253, CBY·5200, COL-43065,
CRC-7, DM·34, DY-2, DY·8. FT.241A. MD·7 / ARC-5,
R-9 /APN.4, R.28/ARC-5. RM ·52-53. RT.19 /ARC·4.
RT-159 . SCR·27 4N, 508, 522, 528, 538, T-15 to T.23/
ARC·5 , URC·4, WE-701 -A, etc. No. 333, only . . $ 3.00

Order from your elect ronic parts
~ distributor o r send coupon below.

~~ I
I P.O. 8 0. 68003 , New Augusta, Ind ., Dept. 73E·2 I
I Ship me the following b ooks: I
I 0 No. 167 0 No. 044 0 No.322 I
10 No. 030 0 No. 311 0 No. 333 $ encl. I

I Na m e I

1Address :

I City Stat e Zip IL ~
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Leonard Yerg er W38TO
908 S. Alamo St.
Rockwell, Texas

Down With the Rotator
Can't put up a tower? Why not use a TV telescoping mast
with the rotator at the base?

Every ham can't have a tower. There are
various reasons why a tower just isn't in
the scheme of things. The three main rea
sons are-they cost too much, look too large,
and take too much planning and work. For
the VHF man, the solution is simple-each
obstacle can be overcome.

Assume that a sixty foot crank-up tower
would satisfy the requirement. The VHF
beam could be at the sixty foot level, and
when the tower is cranked down, it would
be no hi gher than twenty five feet. For
many of us, even twenty five feet is too
high for comfor table work. Let's go one
better.

\Vhat's wrong with a TV telescoping
mast. Nothing at a ll It will get your beam
up close to sixty feet, hardly dent your
pocketbook, won't look bad, and best of all,
you can just about push it up and down
alone. Further ; when it's down, you can
work on the beam at head level or at most,
by resorting to a step ladder or picnic
table.

T he fif ty foot telescoping mast can be
p rocured a t most of the radio supp ly stores.
You can transport it home with the family
car and carry it around b y yourself. \Vhile
the mast has wa shers for guying at every
ten feet level, the writer has found guying
at three points adequate. However, sup
ports at four points would give grea ter com
fort to your nervous system during storms.

It may be possible to push up the mast
with a two meter beam, a six meter beam,
and a CD type rotator at the top, but, when
I tried it , it seemed to be too much like
balancing a piece of wet spaghetti on end.
As a result of a m ental pi cture of the con
seq uences, it was decided to put the rota
tor, the heaviest unit, at the base where
it really belongs,

In the case of WA6SJII, it was decided
to erect the mast ad jacent the p atio, whose
roof was at the e ight foot level. Accord
ingly, a heavy aluminum angle was formed
and bolted to the patio roof sid ing. The
horizontal face of the b racket was designed
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with a hole that permitted the bottom sec
tion of the mast to slide through it, but
not bind.

A p lumb line was then uroppcrl through
the hole cente r. At this spot on the grou nd ,
a four foot length of 2lh inch p ipe was
driven about two feet into the ground. As
the pipe was driven, the top cente r of th e
pipe was periodically checked to assure its
verticality. The top was then sawed off to
present a smoo th end. The ro ta tor was tlu II

mounted on the pipe.
Xext , by standing on the roof. the mast

assemb ly was lowered through the hole and
into the rotator and damped . 'V,tb no an
tennas installed , the mast was pushed up
and checked fo r smooth ro ta tion .

With the mast down, 1 ~ 1 .J guy wires were
attached to the washers provided. Since
only two sets of guy wires were desired,
one washer was arranged to tu rn near th e
center of a sect ion to p rovid e better gu y
ing bnluncc. The mast was again pushed
tip and the guys attached and adjusted.
The guyed mast was then checked for
smooth rota tion. Friction from the guy
rill!,'"s was just right for smooth braking.

The mast was then lowered and a ten
foot aluminum pipe was slid ab out two feet
over the top of the push-up mast and
bolted to prevent rotation. An e leven ele
mcnt two meter b eam was moun ted at the
top and a pair of five e lement six meter
beams below.

The assembly was then pushed tip, care
fully locking cach section to prevent sec
tional s lipping or rotation. One man can do
the job, but two are better, since at maxi.
mum height th ere is push d own aga ins t
the guy wires and a slip at this stage
wo uld d rop the top assemb ly ten fee t.

This antenna system withstood the strong
winds of the Sa n Fernando Valley for over
a year, until it was dismantled when the
QTH was changed .

Rotation was always smoo th and the ro
tator was at ground level where it could
be easily serviced . . , , W3BTQ
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A. A. Wi.1s W86KFI
23045 Altamead Drive
Mounta in View, Californili 94040

Mobile Logs Personalized

Why not use personalized logs for your mobiling?
They're simple to prepare, inexpensive and convenient.

Personalized mobile log, may at first ap
pear to be an unnecessary luxury. How
ever. when cost and convenience are con
sidered, their value outweighs the slight
extra initial cost involved.

Just as QSL cards may be designed e,
pecially for one person, or a stock design
used at a lower cost, personal logs may
be prepared in the same way. For those per-

MOBILE lOG

0 '

WB6KFI
'.fO "' pw. INfIJr ''''rrs

CAlL
TIME

LOCATION REMARKS
'N OUT

A penonalized mobile log is very convenient.

son' who would like to completely design
their own logs the information regarding
FCC regulations and printing Information
will be of interest. For those who wish to
follow the shortest route, the example may
be used. The example may be removed from
this magazine intact. Then. in place of my
call. carefully transfer your call sign, in
a type style and size that you prefer, from
a sheet of the many dry transfer lettering
sheets now available. Any ar t supply store
and most radio parts suppliers now carry
these sheets in a great variety of styles
and sizes. The dry transfer process is par
ticularly recommended, although other
processes are available, because it is simple
to use. errors can be rubbed off and
started again, and yet it adheres well once
applied.

Take the sample page, now complete
with your call sign, to any print shop that
provides offset printing service. Usually
the smaller shops are better equipped and
more receptive to small jobs such as this.
A shop that works on QSL cards would be
particularly suited for this work.

Your order to the print shop will be for:
proper size offset printing, quantity as you
desire, and either padded in fifties or
loose, as you may wish to keep the log
sheets in a loose leaf binder. If you can
locate a printer who used the "Itek" proc
ess negatives the cost for production may
be slightly lower than a printer who must
use a film negative. The quality difference
of the final printed piece is negligible be
tween the two processes. Also, if absolute
minimum cost is desired with possibly some
what lesser quality, specify paper plates
to your printer. However, keep it in mind
that subsequent printings will require a
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new plate, where." a metal plate can be
re-used many times.

The sample shown meets all FCC regu
lations for mobile operation, provided that
the operator signs the log after each
period of operation; or, if only one opera
tor, he signs each page. For those wish
ing to design their own logs the printing
cost will not change no matter how com
plex the design, as long as only one color
is used. However, the log must show:

1. Date and time of each transmission.
One entry for each day of operation is
sufficient and can be placed across
the "In-Out" column.

2. Signature of each operator. This may
be placed at the bottom of each sheet
in the "Remarks" column together
with 3. below.

3. Type and identity of vehicle.
4. Call sign of station called (whether

worked or not. remember! )
5. Input power
6. Frequency band
7. Type of emission. This can be placed

once in Remarks column at the be
ginning of each sheet unless the mode
changes before the sheet is completed.

8. Approximate geographical location of
the mobile station . Normally one en
try for each station worked is suffici
ent to comply with regulations as "US
80, ten miles W. Reno." This is the
type of location identity that is legal
ly required, rather than what is fre
quently heard such as "W6 . . . mo
bile \V7." However, if you are cover
ing a great deal of distance fast you
are wiser to enter something like "US
80 between Reno and Fernley" for
instance. The regulations say "approxi
mate" and \Vebster says that is "near
ly correct or exact", so there is some
leeway allowed.

9. Messages handled. If traffic is handled,
the infonnation regarding their num
bers may be placed in "Remarks".

The foregoing outlines what you must
enter in the log to abide by the regula
tions. A review of Sections 12.136 and
12.137 should be made if you are in doubt
about any portion of them.

A typical cost for printing 100 sheets is
about $3.00. Subsequent printings by the
same printer will be less. Be sure you re
quest return of the negative and plate he
will produce. The plate is all that is neces
sary when requesting subsequent printings.

This log is very convenient to use on
the car seat right beside you (provided
you are not a southpawl). No rulings across
the page are provided because it is too
difficult to follow a straight line in the
log at the same time as you foHow one
on the road. In fact, if necessary, it is
quite easy to keep a respectable-looking
log with barely a glance. For safety rea
sons, obviously, the best policy is to have
the second operator keep the log.

By following the procedures given, you
may also prepare your own personalized
fixed station logs. In this case, rulings and
additional information may be added to
any extent you desire. Just remember to
provide all information that the regula
tions require. As in the case of the mobile
log. no matter how many items are added,
your printing costs will remain the same for
the same size sheet.

For those who would just like to pur
chase the log sheets without any of the
preparation described, the author has
arranged to have these made available,
with your call imprinted, from WA6GMD
at $3.00 per hundred, including postage.
Send requests to WB6KFI at address shown
at beginning of article.

. .. WB6KFI

Attaching Shafts to ARC·S Tuning Capacitors
The variable capacitors from ARC-S re- about V. inch wide and wrap it around

ceivers are very popular in amateur con- the splined shaft to build it up to v.a inch
struction because they are well built and diameter. Put a little extra on and take it
relatively inexpensive. There is one inherent off tum by turn until it fits snugly into
problem though: how do you connect a con- the shaft coupler. Now coat the tape and
ventional V. inch shaft to the splined shaft? one end of the coupler with epoxy cemenl
The best method I have found uses a short and put them together. In 24 hours you
piece of masking tape, some epoxy cement will have a firm coupling that may be 3t4
and a standard V. to V. inch shaft coupler. tached to a standard quarter inch shaft.
First of all, take a strip of masking tape . . . Jim Fisk W1DTY
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William Hood WIUSM
41 Circle Asbury Grove
South Hamilton, Mass.

Add a Crystal Filter to Your Receiver
for less than $10

it. (HI ) This makes its passband very broad
so the filter is the main controlling factor
for that stage. \Vhen you don't want the
sharp bandwidth the switch (51) shorts out
the crystal. A parallel tuned circuit (L I-CI)
loads the crystal. The potentiometer (1\2)
varies the Q of the tuned circuit, thereby
controlling the bandwidth. The variable ca
pacitor (C2) balances out the capacitance
of the crystal. The position of the notch is
Influenced by this control.

All parts for the filter should be posi
tioned to keep lead length at a minimum.
Otherwise you will have problems. (i.e. it
will oscillate like a birdl) You would be
wise to build the filter in a 2 x 2 x 3 Mini 
box and run shielded leads to the tie points.
Controls can be brought out to the front
panel by shaft extensions. Ground all your
shie lds only at the filter end and then run
a separate ground wire to the common point
in the if section. If the receiver has two or
more if stages, insert the filter at the input
uf the last stage. If the receiver has only
one if stage, use a larger Minibox and
build another.

You will have to doctor one of the cans
so it can feed the filter, My sugges tion is
that you remove the can from the receiver
and mount it on thc filter box. This will
also leave a convenient hole to bring leads
in. Now, most if cans have their tuning ca
pacitor built into the base. This has to go.
If you break off the lug which connects to
the internal capacitor. Then you can build
up the base again with epoxy resin. If the
can is tuned with a mica capacitor mounted
where you can reach it simply cut it out
and you're in business.

The two series capacitors, Cc replaces the
tuning capacitor of the can. Unfortunately
most manufacturers don't tell you what this
capacitance is, so you're going to have to
have to diddle. Trial and error is the best
method. Connect th e can back into the re
ceiver with the capacitor removed , tune in

•
RE JECTION

-,. /'"PfOTCH

•• ....
ISIO SOSI015

Fig. I. Typical crystal filter curve at 3 kHz pass
band.

Crysta l filters are a luxury found only
in the more expensive receivers. For some
unknown reason, most literature available
to the ham and the tinkerer sheds little light
on how to make them. The advantage of
having a crystal filter is unquestionable,
uspeciully with the crowded conditions of
today 's ham bands. The filter shown in this
article is Intended mainly for the C\V mall
although it will be of some use in SSB.
It has a continuously variable bandwidth
from about 200 hertz each side of center,
(or less) to somewhere around 3 kHz. A
phasing control moves a sharp rejection
notch through the passband virtually elimi
nating interferance almost on top of the
signal you want.

Fig. 1 shows the passband of the filter.
TIle steepness of the sides really depends
Oil how carefully you build it. But even a
poor job of construction can be a tremen
dous improvement over a low priced re
ceiver with no filter.

Its operation is really quite simple to un
derstand. Remember that a crystal looks.
electrica lly, like a series tuned circuit with
a very high Q. Also, the Q of the whole
thing depends on how you load it. Finally,
the Q detcrmins the bandwidth, (Q = ' I •• ).
Fig. 2 is a schematic of the filter. Part
values will be given shortly. The crystal is
ground to the if frequency. The if can
feeding the filter has a heavy load resistor Oil
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a strong station such as a locaI broadcast
station, and try different values of fixed
mica capacitors. The value which gives the
stl"Oll f;es t signa l is your rcsonatmg capaci ty.
If you lrave a National receiver with a 230
kHz if you will find 180 pl" to be close
enough. \Vhen you Iind this value, make
each Cc twice that amount. ( In the above
instance, two 360 pF capacitors were used.)

O.K. , so you build the th ing and install
it. Now you have to ulign it. If you have
a signa l ge nera tor you're lucky, but supposc
you don't? Don't throw in the towel yet.
A true ham knows how to make do. You
need a stead y C\V signal (No modulation).
You can use a YFO if you have one. How
ever, if you're a poor man like me, use a
cheap A~ I radio! Set the indio within handy
reach :1IIt! tune it to the top of the b road
cast hand . Take a singlc wire from the an
tenna lead of the receiver and .let it dangle
inside the case of the A\ [ radio. You will
find a nice strong C\V signal somewhere
around 2.055 ~ I Hz.

Peak up the can with the crys tal shorted
out. Then tunc e I for max imum output. Now
set R2 for minimum resistance (wides t band
width}, uu short the crysta l and peak up the
whole thing all over again. I ,vilI warn you
at this point that the tuning is awful sharp.
\Vhen you throw in the crystal re-tune your
signa l source, or the receiver fron t end. Do
it very carefu lly. \ Vith H2 at maximum, the
signal will a lmost seem to ring. (I assume
you are using the CW oscillntcr.) It will
be very critical to tune and will sound very
peculiar to one who is not used to crystal
filters .

The filter has the narrowest passband
\\ hen the load is heaviest . Just the opposite
to what you might expect. The following

------

table gives parts values for 240 kH z and
455 kHz. '1he calcula tion of these values
Involves a lot of ha iry math. If yon are a
\\ hi z at math, or have had a coup le of years
of co llege, you will find the who le design
process in the Radiotron D esign er's Hand
book. Otherwise forget about computing it
vourself• •

The filt er is not too difficult to install . The
input can of the filt er is connected to the
output of the preceding if stage. The filter
is then capaci tive coupled to the following
stage. Notice tha t the bypass which was a t
the low end of the can before insta lling
the filt er is removed altogether. The resistor
to the AGe line now goes d irectly to the
grid, thus providi ng a de return path. Bring
a ground lead from the filter to a ground
point in the if strip. Shield all leads con
nccttng the fil ter in to the circuit. Ground
the shie ld s only at the fil ter encl. xlount the
filt er in such a position as to insure shortes t
leads.

T he crys ta l is of the same type li SCO fur
frequency co ntro l. \Vh en you order it, spec
ify a series resonance at the if frequency.
You can get one quite reasonably from
Abbott Electronics, 85 Elm St., No . w ob urn.
Mass.. if your local supplier cuut get it.

If you buy a new if call, the supplier
may be able to find out the va luc of the
internal capaci tor. T his will save you some
work, since Cc must be twice this va lue.
Meissner makes a pretty good can as do
quite a few others. The swi tch should be a
SPST rotary type. You can get that in the
five and ten. As for shafts and coup lers ,
most sup p liers have an amp le stock to fit
most needs. Nationa l has a wide variety of
these .

. \V l US~ 1

.,
--
~

f- ....

,.

'"

Fig. 2. If strip modified to include a crystal filter. RI should be 3 hl for 240 ~ H z or 2.7 10 for
455 1Hz. R2, son at 240 or 7S0n at 455.
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Roy McCarthy KbEAW
737 W. Maxzim Avenue
Fullerton, Calif.

A Reacnvator for the
Semiconductor Activator

A simple charger for automobile storage batteries.

Fig. I. Simple baHery charger. Most of the com
ponents are not critical. They're discussed in the
text. The dots by the transformer windings indi
cate the polarity of the rewound secondaries.

Semiconductor circuits in general require
a stable low-impedance source of power.
While well-regulated low-impedance sup
plies can be built, and usually are included
as an integral feature of the equipment,
a separate power source is quite attractive
for numerous reasons. Perhaps the most im
portant is the feeling of confidence that if
trouble develops, and it usually does, the
trouble is confined to the circuit and not
in the source of power.

Dry cells and the like are out as primary
sources of power. They have fairly high
impedance, intermittent connections if a
pressure plate is used 35 with numerous
flashlight cells, and can be quite noisy.
The lead-acid storage battery is preferable
in many respects. It can withstand heavy
loads without budging due to its low in
ternal resistance. It also has a very low
ac impedance which is very suitable for
powering amplifiers which may have regen
erative (or degenerative) effects when used
with less efficient power sources. But, the
lead-acid battery does have a few disad
vantages. It requires charging, is messy,
and is rather expensive. Read on.

The first problem is gelling the ballery.
Most gas stations have a few old trade-ins
lying around. Casually pick out one that
appears to be in fair condition and ask
them to give it a short quick-charge to see

if will absorb the soup. On the way to the
charger it wouldn't hurt to accidently drop
the ballery in a carefully planned trajec
tory on its bollom edge. This will serve to
break loose the chemical build-up which fre
quently tends to short out cells. An old
style ballery with the lead straps exposed
on the top is much beller for obtaining
tapped voltages. The second problem, the
messy deal, is simple to overcome. Build
a box out of old scrap lumber and hide
the thing. Be sure the bollom is nailed in
side the sides, rather than under them, so
it won't fall out. Add a couple of pieces
of wood for hand-holds. A top cover will
help to keep the dust and dirt out, but
be sure to leave ventillation holes for the
gas to escape. We still have the third prob
lem to overcome, so let's charge on.

The complete circuit is shown in Fig. 1.
It uses a pair of obsolete germanium transis
tors as rectifiers, and an inexpensive SCR
as a current regulator. Manual control with
a potentiometer is provided for current con
ditioning. Metering to check the charging
rate and the ballery voltage is accomplished
with the standard 1 rnA indicator.

The transformer selected was originally
rated at slightly over 60 walls. So-to avoid
complications-a one ampere 3AG fuse was
selected. There is some surge on turn-on,
but the Slo-Blo fuses always seem to take
out the transformer too, so a regular quick
blow fuse was used. After you build a trans
former personally you appreciate the need
for protecting it properly.

The transformer used is not listed by
name or number, although it was a very
popular brand. The essential characteristics
are a good power rating and ease of dis
assembly. This one had windings of 5 V at
2 A, 6.3 V at 3 A, and 350-0-350 V at
90 rnA. It adds up to around 62 walls or
so. It also adds up to a future life as a paper
weight in this day and age. So, off with
the secondarys. Cut off the high voltage
one. When unwinding the 6.3 V and 5 V
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sections count the number of turns. This is
helpful in determining how many turns to
put back on. Most standard transformers
have the primary as the bottom or inner
winding. Some special ones have the primary
as the outer winding and should be avoided
like work.

For up to ten or fifteen amperes, # 18
wire is perfectly suitable. It only carries
the current half the time, since a full wave
rectifier is used . Use some fairly rugged
paper for insulation between the layers.
This helps to keep the winding smooth. On
reassembly, it may be found that a few
of the iron laminations won't fit in. Don't
worry about it. If you used ordinary care in
winding, stretched the wire to straighten it,
etc., you now have a good quality suitable
transformer. So put a load on it and con
nect it to the power line. It buzzes? Coat
the laminations with lots of shellac.

Rectifier voltage drop is an important
consideration at these potentials. If silicon
rectifiers are used instead of the inexpensive
germanium transistors, a few more turns
must be added to the secondary windings.
PNP germanium transistors are about the
cheapest type low voltage rectifiers avail
able today. They are mounted directly on
the bare metal of the case, without mica
washers or the like, to provide low thermal
resistance. Delco 119-0016 were used but
any suitable 10 or 15 amp types are ok.
The SCR is also an oddball. Its ratings are
required to be only 30 volts or thereabouts

Antipodal Bearings

Several months ago, in reply to a com
ment about a QSO being long-path, VQ9TC
remarked, "There are two long paths!" It
may be a long way from W6 to VQ9, but
it is a problem to determine where those
paths are. An inspection of a great-circle
chart will disclose that one longitude and
one latitude occupy the entire border of
the chart. This makes it clear why a sta
tion at your antipode may be heard from
anv direction that provides a good signal
path. even though this path is neither "short"
1101' "long". \Vhen the antipode of a desired
point falls close to your location , a small
difference in the place 0 11 which the chart
is centered, will make a very large change
ill the indicated bearin g.

Even though you do not have a world
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breakdown and 10 to 15 amps conduction.
It is most easily mounted directly to a flat
piece of aluminum as a heat sink, and the
heat sink then insulated from the enclosure.
The power supplied to the SCR regulator
is not actually de, but rather a full-wave
rectified ac. The simple resistor-capacitor
network allows setting the gate turn on
point as desired for the required current
output.

Metering is done by an ordinary inexpen
sive 1 rnA meter. A 10 amp (or 15 amp)
shunt is easily constructed by making an
air wound coil of #18 or #16 gauge wire.
Measure it carefully, after consulting a wire
table to find the resistance per unit length.
For instance, with a 1 rnA meter of 100
mV sensitivity, 9 .999 rnA must go through
the shunt with the same voltage drop. It
works out to about a dozen turns of # 18,
an inch diameter. Don't try to switch the
current. This will create troubles. Switch
ing the meter also allows checking the bat
tery voltage. This information, while of
doubtful value, does prevent errors such as
reversed connections.

It will be found that the charging CUf

rent is initially quite high, then tapers off
to a steady value. No provision is made
for an automatic cut-off so it is necessary
to do that by hand. Unplug it. It should
be unplugged anyway when using the bat
tery for testing out circuits. Avoid AC
ground loops.

.. . K6EAW

globe at hand, there is a quick way to de
termine the bearing of a place close to
your antipode. First, pick off the latitude
and the longitude of the distant place. Con
sider the South latitude as North latitude.
Subtract the longitude from 180 degrees.
distant point.

Let us take an example. The Callbook's
World Atlas shows Kerguelen Island, FB8XX,
at about 47S and 69E. Subtracting 69 from
180, we determine the antipode of Ker
guelen to be about 47N and 121W. This
fa lls approximately on Seattle, \Vashington.
It is easy to appreciate, therefore, that the
bearings from various points in the U.S.A.
to Seattle differ drastically. A small change
ill the location of the distant point (such
as hy using Heard island instead of Ker
guelen) also can make a surprising change
in the bearings from your location.

. . . E. H. Conklin K6KA
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Ed Marriner WbBLZ
528 Colima Street
La Jolla , Cal ifornia

The Ancient Marriner

An antenna tuner for co-ax-fed Tri-Band Beams

If you have tri ed a ll of the other tuners
for matching your transmitter to a 52-ohm
coax-fed beam with no results, try this one.
Beam antennas generally are not very
broad band. They resonate at one particu
lar frequency and at that point the SW R
might be 1: 1. As tuning departs fr om that
resonant point the S\VR increases. There
may also be other causes for high S\VR,
the amateur may h ave taped his coax to
the leg of the metal tower and un-balanced
the line. This article is not written to di s
cuss means of getting rid of S\VR but how
to live with it. It is doubtful the efficiency
across any amateur band will fall off to
where it makes vcry much difference in
signal strength. This article is concerned
with, however, how to make sure the trans
mitter is looking into 50 ohms at all times.
This will assure the antenna load will
absorb the powcr out of the tubes so that
they will not have to be replaced afte r
you hold the key down .

Several years ago no one would give much
thought to SWR on th e feed line because
the hi gher plate dissipation tubes were
used ill the output of thc transceivers. As
manufacturers started to use small TV
sweep type tubes in the final , the opera
tor had to be careful that he did not burn
up the tubes.

Check your rig. Turn out the shack lights,
load the rig tip and prcss the key with

the frequency tuned off from the resonant
frequency of the beam. Observe a thin red
line on the plate of the tube. Now connect
a 50-ohm dummy load in place of the an
tenna, load up the rig and press the key.
It is likely that the tubes will stay coo l.
This should prove to the operator that
steps should be taken to do something
about his antenna set-up before he has to
replace the fina l tubes.

One solution to the problem would be to
use some kind of a beam that could be
tuned to the operating frequency. General
ly this is not possible and the amateur is
stuck wi th his coax fed beam. The solution
now is to usc a tuner so that the trans
mitter looks into 50 ohms regard less of the
S\VR on the antenna feed line.

The design of this tuner was just stumb led
on by accident whi le fussing around with
the 50-ohm Tra ns-Match described in the
ARRL handbook. The split-sta tor capacitor
was replaced wi th separate capacitors, and
it was foun d that the S\VR could be tuned
down to zero. The values of the va riab le
condensers should be at least 6250 pF for
the 20-15-10 meter bands. It was a lso
found that using a roller coil a better ad
justment could be made for the null posi
tion. On ce th e minimum spot is found for
one frequency in the band, only a slight
ad justment is necessary wi th th e roller coil
to bring th e S\VR down at the new fre
qucncy.

Fig. I. A tuner for ceexlel-Ied antennas can
help your transmitter see a 50-ohm load even
though it has no effect on the SWR of th e line
runnin9 from th~ tun er to the beam.

XMTR PI-NET

,..
Jot;~:;:m

23G-I:~

Tunin9 proceedure
First tune the transceiver by using a 50

ohm dummy load. Next switch from the load
to th e beam antenna and use only a mini
mum of outp ut, or just eno ugh to see the
swn indicating. Adjust a ll of the variable
condensers to a minimum of SWR, and also
adjust the roller coil, wh ich takes about
three turns on ten meters and four turns
on fifteen meters. The coil is one inch in
diameter and uses # 12 wire.
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No tuner is used on 40 meters because
the dipole cut to mid-band seems to do
the job. The eighty meter band is 500 kHz
broad and a dipole does not work across
the whole band. Here it is better to use a
center fed zepp and a match box tuner,
unless the operator is only interested in th e
phone portion of the band.

Conclusion
If you own a transceiver with small sweep

tubes, and operate C\V with a long duty
cycle, just make sure the tubes are not
getti ng hot from too high an SWR on the

Inside of the coax antenna tuner built by
W6BLZ.

FEBRUARY 1967

line. On the air fellows will tell you th e
pi-network wiII match the antenna, or they
have never had any trouble. The pi-net
work, however, can't make a non-resonant
antenna take out the power, and it will
be dissipated in th ose cherry red plates.
To save your tubes a coax tuner should be
used.

Maybe someday in the future, beam con
structton wiII incorporate a way of resona t
ing the driven element to th e operating
frequency. Let's hope so, then there will
he no need to keep worrying.

. . . W6BLZ

W6BlZ's coax antenna tun er.
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Howard W. Pyle W70E
3434 74th Avenue, SE
Mercer Island , Wash.

Climbing the Novice Ladder
Part III : Judy and J oe are really pitching!

After completing their code practice os
cillator in FN's shop a few weeks back, Joe
had stopped a t Judy's place before going
home. Her mother greeted him cordially and
called Dad in from his cabinet shop on the
rear of the lot; Judy's father was well
known in the neighborhood as a master
cra ftsman in wood. Joe immediately felt
at ease with this middle-aged couple; it was
obviously a happy family which also in
cluded Judy's brother now away at school.

It being lunch time, Mrs. Mansfield in
sisted that Joe remain and share it with
them ; they could discuss their code practice
arrangements during the meal. When Judy
explained that she and Joe would like a
quiet corner table somewhere that they
could use several times a week for awhile,
her Dad immediately offered a corner in
his plywood storage shed which already had
a long built-in, shelf-like table.

"Swell," Judy exclaimed, "it's still sum
mer so we won't need any heat and there's
a big window right over the table so we'll
have plenty of light; I'll show it to you
Joe right after lunch".

Inspection of the code practice 'shack"
confi rmed Judy's opinion and as they had
a lready arranged to get together every other
afternoon until school started, Joe mounted
his Honda and headed for home. The ar
ran gement proved ideal. When joe appeared
in the early afternoons, not forgetting to
pick up a few bottles of Coke, both young
sters industriously applied themselves to
mastery of the code with occasional con
versational rest periods and the always wel
come 'snack', It was not too many days be·
fore their efforts bore fruit; neither was
giving more than an occasional glance at
the printed code chart in the little book
which FN had loaned to joe. Their young
minos quickl y absorbed the dot and dash
combinations which made up the various
letter ch aracters , . . figures and punctua
tion came a little harder. Diligent applica-
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tion with the emphasis on these soon elimi
nated that stumbling block and it wasn't
long before they were not only identifying
the individual letters as sent by their part
ner, but short simple words as well. Toward
the end of the second week Joe said, "Say,
[udy", it's about time we went back to see
FN and let him check our progress; he
asked us to, you know, \Vhat say we ped
die out there Saturday morning?"

"F ine with me joe," Judy returned, ''I'll
meet you out there about 9 o'clock ... OK?"

"Suits me," Joe replied, "see you then .. .
s'long and .. . 73'"

"73 yourse lf OIl and CUL" was Judy's
very milch ham-flavored reply. They had
found these ham abbreviations in FN's little
hook and had memorized a few of them;
'all' for Old Boy, 'YL' for young lady, 73
for best regards and 'CUL' meaning see you
later . . . quite a string yet to go but they
were picking them up as they went along,

Short ly after nine Saturday morning Joe
had arrived at FN's shack and Judy was
not far behind, They were welcomed with,
"Well: you kids haven't been out for a
couple of weeks now, . . how'rc you getting
along with the code?"

"Well Cramps," replied Judy, "we think
we're doing pretty good; Joe and I can talk
to each other a little bit now with the key".

"Sounds good to me," said FN, "let's set
up a practice set here on my bench and see
just how good", So saying, he lifted his CPO
from a shelf and plugged in the headphones
from his shack. "You bring another pair of
phones?" he questioned.

"Oh yeah", Joe replied, "they're in the
carrier on my Honda . . , I'll get 'em", He
returned in a few moments and plugged
them into the dual clips on the CPO,

"F' " . I F'T "I ' I-trst. Salt J. ' , et s see w iut )'onr
sellding sounds like; here judy, send me the
first line on this card", handing her an ad
vertising circular. Slowly and carefully, judy
made it without error, "Now Joe, you send
the same line" which Joe did but spoiled a
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letter 'S' by inadvertently adding a dot,
making an 'H' of it. "All right," said FN
after pointing this out, "let's sit down now
and talk about sending before I see how
well you can copy which is what we call it
when we are receiving from the other guy",
Joe pulled out FN's thinking couch and he
and Judy settled themselves while FN
wheeled his office chair from the shack and
joined them.

"Judy, you've got the makings of a good
'fis t' . . . that's how we refer to a fellow's
sending style. Right now you're a wee bit
hesitant . . . not quite sure of yourself.
That's evident from your clots which arc a
bit too light. Make 'em more finn . . . like
this" and FN reached over to the bench,
handed them their headphones and made a
string of dots on the key. "See what I mean?
Don't forget though that the dot is just one
third the length of a dash . . . not neces
sarily by 'micrometer' measurement but so
that it will sound that way to a listener; try
it now". Judy reached across Joe to the
bench but FN stopped her with, "Uh uh . , ,
you can't send good with your arm in thin
air Judy; get up and rest the big muscle
of your Forearm on th e bench . . . push
your key back about IS" from the edge,
Tha t's hetter, try it now... make a string
of dots . . . no, no don't quiver them
out fast like that take it slow but firm

. ,. there, now you've got it. Now make sev
eral dot letters, T , 'H', 'S', and the figure
'5'. That's much better now; keep it in
mind. Aside from that you are doing all
right although you both are a bit tense in
your grip on the key; I'll give you a tip on
that in a minute. Now Joe, you go ahead
and send the same line on the card", Profit
ing by FN's advice to Judy, Joe came
through with better dot formation but
showed a tendency to drag his dashes a
bit now and then making them closer to
four dots in length rather than three. Point
ing this out to him FN said, "Uniform Joe
. . . unifonn . . . make all of your dashes
the same length, Go ahead now and send
me the letters '0', 'M' and a few zeros
several times" which Joe proceeded to do.
«That's better, Joe, but practice it , . . your
dashes still vary a bit . . . watch it and
have Judy check you on it from time to
time and you check her for light dots too.
Now let me give you that little tip to break
finger tension in holding the key. In th e
first place, don't grab it like it was going
to run away from you nor simply tap it
with one finger; just a firm. light grip does
it. I'm not going to try to tell you how to
hold the knob . . . just grip it in the way
that's most comfortable for you. A lot of
manuals will detail just what fingers to
place where , .. skip it for now, As you

•

becklets to help them learn the
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FN recommended that Judy and Joe get these three i-iespenslve
things they'd need to pan the novice exam,
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progress there's a 99% chance that you'll
slip into the "thumb. forefinger and middle
finger" grip that is used by practically all
experienced opera tors both amateur and
professional. Don't try to rush it though ...
let it develop naturally. Every fist has a dis
tinctive style of its own; most experienced
opera tors can immediately identify what op
erator is holding the key even before he
signs his call letters, just by his style of
character formation , if he has heard or
worked him a few times previously. It's a
good deal like writer's style in that respect;
they follow much the same pattern. I'm
drifting away from the point though; hold
ing your fingers stiffly stra ightened out will
soon ti re your sending hand and you'll
eventua lly develop what we call glass ann,
a form of telegrapher's paralysis which will
make sending extremely difficult and your
cha racter formation very hard to read. Be
fore you do any sending again, hold a little
rubber hall, a plum, small orange or even
a wad of paper something about the
size of a golf ball in the palm of your
hand and keep it there while sending. It
will help keep your fin gers rounded and
prevent tension from developing . . . this
way, sec?", and taking a scrap of old news
paper from under the bench he crumpled
it into a ball , cupped it in his palm and
sent them a few characters on the key, then
had each of them try it.

"Gee, F. N., it really helps, doesn't it
Judy?" said Joe.

"Oh yes . .. it seems much more natural
and it's easier to send" and she rattled off
a few characters to prove it!

"OK then," said FN, "so much for send
ing; now let's see how well you copy. You
put the headphones on .. . 1 won't need any
while sending. Here's a scratch pad and
pencil for each of you. I'll send you just
straight English from this page in my book;
see what you can do with it". FN sent for
perhaps two minutes at a rate of about 5
words a minute. Long practice enabled him
to judge speed pretty accurately. He stopped
send ing and they passed him their copy.
After a few minutes thoughtful study, FN
announced, "Well, that was pretty close to
five words a minute which will be what
you'll get in your examination. Neither of
you copied it solid which is a term we use
to mean every lettrr; you both made a few
misses here and there particularly in the few
figu res and common punctuation 1 sent you.
How come you missed all three periods
Judy? Think a minute and you'll recognize
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the characters for a period as being simply
three letter A's run together to make one
character. Joe got a ll the periods but his
weak letters seem to be 'Y, T ' and 'L'; you
didn't do so well a ll the 'L' either Judy;
both of you seem to get 'F' and 'L' COIl 

fused. \Vhen I sent you 'L' yO Il both wrote
OF' every time! True, they are oppos ites in
that 'F' is "d it-dit-duh-dit' and 'L' is 'dit
dah-dit-dit' . . .'F' turned around. Your job
will he to untangle 'em . . . choose words
with lots of these two letters when you prac
tice. Also, try the simple words you learned
when you were babies; dad , sis, mommy,
baby, boy, girl, dog, cat, etc . .. that kind
of stuff; lots of good practice mat erial there.

"well, you've shown me that yon aren' t
quite eq ual to five words a minute yet
which was hardly to be expected in th is
short time but your progress is excellent.
Suppose we sec now at just what speed
you can make solid copy. I'll send for ex
actly two minutes by my stop watch and at
a little slower speed using di fferent words.
Ready? go! T wo minutes of silence except
for the fain t cl ick of the key . Both kids
turned in their papers and F N found one
error on Joe's . . . the 'Y' again ; he had
written 'X'; Judy showed two errors hut
she got both periods correct this time. Her
slips were between 'U' and 'V', on ly one
dot different. FN then counted characters
and said, "I was sending just a mite over
3% words a minute ... not quite 4 . Judging
from that I'm going to credit you both with
solid copy at 3 words per minute ; not a
bad showing in two weeks. We'll drop the
code angle now and discuss some of the
other requirements for your license exam.

"First off, let me tell you a bit about
the 'formalities'. You may think as a lot of
hudding hams seem to, that you will have to
appear among a group of strange applicants
and he examined by a Federal officer in
totally unfamiliar surroundings. Any group
examination as you know from your school
tests, creates a mild form of nervous tension
which has a tcndecv to interfere with your
thought track to some extent. In a radio code
examination particularly, this is often re
sponsib le for failure to pass the first time
nod sometimes even the second even though
the applicant has appeared qualifi ed after
havin g been checked lly a friendly ham.
The novice class however, pe ts a real break;
they can he examined n pht in their 0\VJ1

home or at any other place which both
their examiner and theirself mutually agree
upon. And, the examiner is not a Federal
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can hams belong. You'd better get that one,
Joe, and Judy, you get a copy of the AIlC's
of Ham Radio published by the Howard W.
Sams Co. \ Vith these two books which you
can exchange between you, you'll find
much more than you'll need to know for
the exam and the little pamphlet on regu
lations you arc send ing for will take you
over that hump. Your exams will be of
the multiple answer type where you just
make a mark opposite to what you think
to be the correct answer among a number
which you'll be given with each question.
You won't have to draw a single schematic
or wiring diagram; just check off your an
swers.

"Pay particular attention to the laws and
regulations applying to radio ama teurs; all
three publications will give you these. You
sec, the FCC must be assured by your knowl
edge of these that you will be capable of
legally operating an ama teur radio station
if a licen se is granted YOll . Knowing the
rules is largely a mat ter of memorizing but
you're going to have to read them a num
ber of times so that you can intelligently
answer questions on them. You don't neces
sari ly have to memorize th em word for
word but get the meaning of each clear in
vour mind so that when you get a question
read ing like this; 'What is the penalty for
transmitting a false distress signal?" you
will immediately know which of th e several
possible answers given you on the sheet you
should check as the correct one. You'll find
plenty of sample questions and answers in
both the License Manual and the ABC's hook
as well as a wealth of additiona l material
which will clear up many points of ham
operation for you . . . pick up these hooks
as soon as you can , . Jim Turner's Elec
tronics Supply Co. , here in town, has them
both .

"Now you kids run along, pick tip your
books and keep on with your code prac
tice. I'd like to see you back here in a
couple of weeks and if you apply yourselves
we ll you should both he doing your five word
a minute or bet ter in that time, Next time,
after checking you out on code, we'll talk
a bit about the equipment you're going to
need to put a station on the air when you
get your licenses. F or now then , CUL and
73".

Off they went, tossing back like real dyed
in-the-wool hams, '<73' to you too 01' timer
. . . BCNUI"

officer nor anyone else special; he (or
she) can be anyone 21 years old or more
who holds a valid ama teur General class
license or higher . , . even a member of
your own fam ily if he meets these require
ments! I can act as your examiner, so can
Larry , .. any ham with a General class
ticket or better . . , you can choose your
own examiner. You'll find all of the informa
tion in this little pamphlet and you can get
a copy free by simply sending a postcard to
73 Magazine, Peterborough, N. H. 03458
and aski ng fnr "FCC Part 97, Amateur Ra
dio Rules and Regulations". I suggest that
you both do this; I' ll loan you th is copy
until yours comes",

"Wha t I'd like to do is this;" FN con
tinued. "I would prefer th at Larry, if he is
willing, or one of the other quali fied club
members conduct the examination for Judy
and I'll examine yon Joe ; that way neither
of you will have a family examiner which
will help condit ion you for your General
exam which must be taken before a total
stranger , , . the FCC engineer who will
then examine you. If that's OK with you
kids, suppose you ask Larry, Joe, if he will
take Judy on when she is read y; I'm sure
he will , . . you know him don't you Judy?"

"Oh yes , Gramps, he was a senior when
I entered high school and I knew him sligh t
ly then and I've talked with him a couple
of times since at the ham club. , . he's fine
with me for an examine r",

"Good" FN replied, "you see what Larry
th inks then, eh, Joe?"

"Oh sure , . . he'll do it though I know"
said Joe.

"All right then , so much for the examina
tion; it will be a few more weeks before
either of you wilJ be ready but we might
as well start laying the cards, Now let's
talk about another phase ; what man y hams
refer to as the technical part of the exami
nation. It really isn't technical in the true
sense of the word . , . you Joe, with a couple
of years of high school physics behind you
and your own electrical experiments at
home, won't have a bit of trouble there I'm
sure. Judy may be a bit puzzled when a
few terms such as watts input, fi na l amp
lifier and such come her way . , . you can
coach her here, Joe, as you run across un
familiar terms in your study, For study rna
terial I'm going to suggest that one of you
pick lip the little book, Rad io Amateurs
License Mnnuu] , put out by the ARRL .. .
th at's the American Radio Relay League, a
club to which about a thi rd of the Ameri-
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T.rry Banks K3LNZ
42b Orange St., SE
Wo!Ishington , D.C.

Portable Operation

Without Tears

T he author was bitten by the Portable
Operation Bug early in his ham career
in fact a mere six weeks after first being
licensed. T he first mild infection was con
tracted from a publication called "QST',
which urged us all to take to the hills dur
ing an event ca lled Field Day. The disease
has now reached it's most virulent form ,
and friend K4LHB has been infected as
well. This results in such things as operat
ing the January VHF Sweepstakes from
mountain-tops, impromptu trips to investi
gate various high places, and even the ex
penditure of hard cash for various items
which by no stretch of the imagination
would he handy around the home station.
A great many lessons have been learned
(most the hard wuy) which are presented
here for when the bug bites you.

The location: For Field Day, a "DXpedi
tion" to a rare county (that's right, no " 1" ',

just "county") or just the urre to get
away for a clay or a weekend, the main
considerations arc (I) a quiet location,
with a minimum of man-made noise such
as ignition , TV oscillator radiation, fluores
ce nt lights. neon signs, etc., (9) a source
of power (which may conflict to some ex
tent with the requirement for no noise)
and (3) availab ility for hamming purposes
-both acccssah ility and permission to use
the location . For VHF operation, add alti
tude-the more the better. It is best to
scout several prospective locations in ad
vance. preferably with mobile gear in op
eration. Excellent maps are availab le from
the government (No te 1) to aid in deter
mining height and locating access roads.
Permission is best ob tained hy stressing
that the usc of the location will he in
practice for operat ion on an emergency
basis should a disaster strike the area. U.s.
and State parks can usually be used , but
permission will usually require a prclimi-

nary inquiry fo llowed by a formal letter
to thc main office, so start early.

What equipment? Portability sounds like
the first thing to consider, but experience
puts it well down the line, to be con
sidered only in re lation to what is avail
ab le for transportation and operating space.
Reliability comes ahead of everything else,
and anything that isn't 101% dependablc
at home should not be taken out where
errat ic voltage, temperature variations and
possible high humidity (not to mention be
ing bumped around a bit) may be encoun
tered. Compatability must also be con
sidered when using gear from several dif
ferent sources, as frequently happens. Get
the interconnections made and checked out
in advance.

Power: For any serious operating, 110
volt AC power is still almost a must. If a
power line is available, it may well have
generally low voltage and poor regulation ,
so a husky Variac might be necessary. If
a "putt-putt" is used, it shoud be checked
for correct speed by running an hour or
so under fu ll load with an electric clock
connected. Compare this clock against \ V\VV
or another clock connected to the local
power line. The generator should be ad
justed so that the clock connected to it
docs not lose any time, which then assures
that the minimum speed (fnll load) will
prod uce 60-hertz current. Lower frequencies
will ca use heat ing of transformers and
poor filter ing of de voltages, whereas any
higher frequency will have a negligible
effect 011 the equipment. This is also a good
time to check for noise from ignition and
arcing at the commutator, especially if a
borrowed or rented generator is to be used.
Plan on a minimum of 100 feet bectwccn
generator and gear, with a hill or other
obstruction in between to keep down both
electrical and exhaust noise. A voltmeter
to watch for extremes of voltage should
he in use at all times, plus some means
of disconnecting all the gear at once should
the gcucrutor overspeed or bog down. For
thi s purpose, any old meter with a recti
fier diode and enough resistance in serif's
to hrillg normal voltage to a logical spot
[usually ce-n ter] on the meter scale will
S(' IY ('. Storagp battery power is more pru c
tic-al 1I0W than it was a few years ago.
\\ hat with 12 volt systems, alternators, and
transistorized de to de supplies, but there
arc still disadvantages such as forgetting
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The Dependable Line of
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to start the car before the battery runs
down too far. Dry cell power is obviously
impractical unless the only means of access
is on foot, which makes this type of op
eration not worth the trouble unless you
can find a very rare location and/or a
goshawful high hill.

Antennas: The usual things apply here,
but everything is temporary, so Jots of rope
can be used to put things up and hold them
there. On a hilltop, there is rarely any bene
fit to be gained by going any higher than
is necessary to get the antenna away from
ground effects. For some locations. it is
practical to set up the antennas a day or
more in advance, since this usually amounts
to almost 50% of the work of setting up.
For large operations, it is best to select
the best qualified "antenna engineer" to
oversee the whole operation, including check
ing that feedlines and rotor control cables
are connected before giving permission to
"hoist away", My previous article on an
tenna raising in 73 for November 1964 gives
many ideas that will help get the antennas
up in the air with the least colorful lan
guage and damage.

Spare gear and parts: Anything available
can be taken along to keep the station
on the air if the main gear fails, but this
can be carried to extremes. For example,
a Gonset Communicator makes a real nifty
spare for 6 or 2 meters, whereas another
transmitter, receiver, modulator, and power
supplies for all would be practical only if
you had an exceptional amount of space
available. It is probably best to take a
carefully-calculated kit of spare tubes and
parts, such as:

1-50,000 ohm, 50 watt resistor, with
slider.

1 each-47 ohms, 220 ohms, 470 ohms,
etc., (through 2.2 megohms) 2 watt
resistors.

I each-50, 100 and 500 pF and .001,
.05 and .01 pF disc capacitors.

I or 2-8 to 20 pF capacitor, rated for
highest voltage any of your equipment
uses.

1 spare for each final amplifier tube,
and any other tube that runs in Class
"C" or otherwise handles any appreci
able power.

I each-5U4 or 5R4 (or silicon replace
ment) ; 12AX7, 12AT7, or 12AU7;
6BQ7, 6BK7 or 6BZ7; 6AU6 or 61lA6;
6BE6 and 6AQ5 (or the 12 volt or
octal equivalents).
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196-23 Jamaica Ave. Dept. S Hollis, N.Y. 11423

Send your order airect to our factory

VAN GUAR D LABS

This list will repair, at least temporarily,
about 95% of the things that are likely to
go wrong with communications gear. It
should be modified to include any uncom
mon tube types or otherwise critical parts
your particular eq uipment uses, but inter
changeabili ty should be stressed. For in
stance, the 12AT7, 12AU7 and 12AX7 all
have the same pin connections, and will
rep lace not only each other, but 12D\V7,
12AZ7 and quite a few others as well in
a pinch. Likewise, res istor and capacitor
values are rarely so critica l that those listed
will not handle an y replacement problem.

Shelter; Assuming there is no building
at the operating site and you have to op
era te from a tent or a vehicle, check out
the lay of the land before setti ng up, and
take advantage of any features of the ter
rain that will help with the problems of
heat and cold plus wind. As a genera l rule,
"even in summer, hilltops are breezy and"
cool at best and can get downright horrible
in winter. It is therefore best to arrange
for minimum wind, and for that to blow
across the gear toward the operators. Since
it is necessary to have something to cook
on, or at least to heat water for coffee,
a stove or heater should be chosen, but to
serve primarily to heat the temporary
"shack", with cooking ca pabilities strict ly
secondary. A kerosene heater, although
smelly if not operated properly, seems to
do better than the gasoline variety, and
presents less of a fire hazard. In summer,
mosquitoes and other "critters" become a
problem, and all lighting should use the
yellow bug-repellent type of bulb. On lower
ground, assume that it is going to rain,
and set up accordingly so you won't end
up in six inches or more of water.

Food: Keep it simple is the word here.
Coffee and soft drinks and/or 80Ts will
be the most-consumed items, with not too
much solid food consumed. A big batch of
stew, chili , or reasonably solid soup pre
pared in advance, backed up by sandwich
materials, is by far the easiest to handle.
Frozen foods usually turn out to be a dis
appointment, since they thaw out before
being used and just don't taste right-or
conversely, if it's cold enough to keep them
frozen, then it's almost impossible to heat
properly. \Vho can operate on half-frozen
stuff?

Don't forget's: It is highly frustrating to
get all set to operate, and then discover
that all but one crystal has been left home,
or there are neither speaker nor phones

S279.95
SHIPPING COLLECT

COMPLETE WITH LENS

SUB·MINIATURE SOLI D STATE

TV CAMERA

SPECIFICATIONS:

• M.nur., 2¥4" • " .. . r C••c1uding I.n, ;and conn'don).

• Weigh, 3th lbs .

• Oper.t., on 100·130 volts 50 or 60 cycl.s, 7 w;att, .

• Tested ;at 10° to 1250 f.

• Adnnc.d circuitry utilizing 35 semi-e:ondutton mo., of
which ;at••i1icon .

• Fi.!d .ff.ct input cwcuit for minhnum video nois• .

• Resolution gu;ar.nteed to ' ''c••d ,t,nduds set by 525
lin. TV rec.iv.....

• RF output 30,000 microvolt. ;adju.t;abl. fo r ch,nnel. 2
to 6 .

• Video output 1.5V pop compo.it. with It;and.rd n'g'_
tive 'ync (r.ndom interl,c.),

• View.ble pictur., obt,in,ble with iIIuminuion ill low
.u 1 ft . Cilndl• .

• Vid icon controll.d light comp.nution; 150/1.

• Adjust.bl. iri, on I.n, en;abl., use in bright sunlight.

• New long life, sub-mini.lure vidicon w ith sp.ct,,1 , . _
sponse ,imil., to Typ. 7135A.

• Electroniully regul;ated pow., supply ilnd Iherm,lIy
compenlilted circuits elimin.te ch'nge In picture qu;ality
when line volt.ge .nd temp.,;ature f1uctu.t• .

• All p,rts guu;anteed for 1 ye.r (elleept fo, open fil;a.
m.nt on vidicon or br••kage).

• Fu t, low.cost service ,Iw,ys nail.ble from our "ctory
in Hollis, N.Y.

FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely au tom at ic
closed circuit tel ev ision ca mera capable of tra nsmit
ting sha rp, cl ear, l ive pictures t o one or m ore TV sets
of your ch oice via a lew-cost ant enna cable (RG·59U)
up t o a distance of 1000 It without the need f or ac 
ce ssor ies o r m od ificat ions on the TV sets. The range
ca n be extended indefinitely by using tine am p lif iers
at re peat ed intervals o r by using rad io transmitters
wh ere regulat ions permit.

There are hundreds of practical uses in business,
home. school. etc . for any purpose that requires you
or anyone chosen to observe anything t aking place
anywhere the camera is pl aced. Designed for contin
uou s unattended opera t ion, the atl-trenststcr circuitry
of the 501 co nsumes only 7 watts of power.

".'. " " "

,

P r.· set Ildju.table «In trol. includ. t h. fD UDWi n,: Video , a ln.
video CD mpenu.IiDn. pedestal In el. t ared voltan. beam volt. , e,
bea m all,nmenl. eleelrieal fHU'. hor ilontal frequeney. horilDntal
.in. nrtinl frequen ey. vertieal .110. n rtinl line;arity, MDd ula .
l i' n a nd RF freque ney ,ut pul .

VANGUARD
MODEL 501
Md. In USA.

62 73 MAGAZINE



for the receiver, or no feed line for the
antenna , e tc., e tc. To avoid this, a list
should be made up in minute detail of
everything that is to make the trip. For
examp le. don 't just list "transceiver"; in
stead list individually the transceiver, power
supp ly, cable to connect th em, mike, key,
speaker, e tc., ctc ., to be checked off one
hy one when the gear is loaded . Start th e
list well in advance and add anything the
minute you think of it. Also save your lists
from one out ing to the next. Items which
arc usually forgotten are: log and pencils,
clock, rotor contro l box, toilet paper, cook
ing and eating utensils, sma ll parts of any
thing which must be dis-assembled.

•'1iscellaneous: You might think you have
p icked the most remote place in the world ,
but if you drove there , so wil l someone
else hefore your operation is over. I have
yet to opera te witho ut having visitors,
fri end ly or otherwise, ami even the casual
O IlCS will usually ask what you're doing.
This is the time for the good old public
relations pitch , explaining that you are test
ing your capab ilities of p roviding disaster
co m m u n i c a t io ns, which you are doing
whether you planned it that way or not.
This approach is good even in the face of
some TVI compla ints . However, if you get
the "p ure ungarbled word" that you arc
operating on private property, getting into
the State Police radios, or some such thing
-cdon't argue or try to make adjustments
to th e gear. Just apologize, pack up quickly,
and leave. Finally, the most important ad
vice of all: Portable operation is m eant
(like any otber hamming) to be fun. Al
though a fairl y husiness-like approach h...s
been detailed here, it is like waxing the
skis, checking over the fishing tackle, or
filling the SCUBA tanks. In other words, a
litt le foresight will mean just that much
more enjoyment later on.

.. K3LNZ

Note Y: I n d e x :\In ps o f t he va rious states.
s howing areas for w hic h detailed
maps are availab le, a re ava uabte
rrom:
Denver Distrib ution Sec tion
Geologica l Sur v e y
Dept. of t he I n t e r ior
Federal Ce n ter
D e nver, Color a do
(St a tes 'Ves t o f the Mis s is s ipp i, a ll
or part)

'washlngton Distribution S ec ti o n
Geolog ic a l Survey
Dept. o f the Inter ior
w a sti tngton, D.C.
(States Eas t o f the Mis sis s ippi)
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NEW! IMPROVED!
SOLID STATE

FREQUENCY CONVERTERS

Priced from only S14.95 to 539.95

OVER 5000 FREQUENCY COMBINATIONS FROM
.45 MC TO 415 MC AVAILABLE FROM STOCK.

MANY NEW MODELS TO CHOOSE
FROM OFFERING A TOTAL OF THE
FOLLOWING: Crystal control. vari
able t uning . UHF e pit axial transistors,
FET transistors, noise figures as low as
2.0 db, full wave va ra ctor diode t ran
sistor protection. sensitivity better than
2/10 microvolt, fully shielded oscil
lators and bend-pass filt ers to elimi
nate spurious frequ encies, zener diode
voltage regulation. b to 12 volts posi
tive or negative ground , slug tun ed
coils. double tuned R.F. stages, tuned
mixer stages, wide band I.F. amplifiers.
All this plus t he highest q uality com
ponents carefully assembled , t ested ,
and guaranteed.

W e have exactly what you want at a
lower price and better quality than you
can obtain elsewhere. See our new
multiple osci llator converters for moni
toring t wo or more frequencies simul
taneously!

24·hour spe cial delive ry service avai l
a ble o n ma ny models.

Send for your free 1961 converter catalog.

VANGUARD LABS
Dept. H

196·23 Jamaica Ave, Hollis, N. Y. 11423
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Peter Bllrbank KOCJF
822 Cheryl lane
lexington, Kentucky 40504

Practical Tips on Building
Transistor Transmitters

Want to experiment with transistor transmitters? This article
the practical information you need.

•
gives you

From recent articles in the ham maga
zines and on-the-air conversations, it is ob
vious that interest in transistor transmitters
is high. The thrill of working a station on
the opposite coast with nothing but batteries
for power is hard to beat. Many hams would
like to huild a solid state rig hut shy away
when confronted with pages and pages of
formulas. I don't know very many good for
mulas so I'll pass along a few helpful hints
and circuits, gleaned from hours of old
fashioned cut-and-try.

Test equipment
Before starting on a transmitter, a simple

wave meter to indicate how much rf and at
what frequency is in order. A helpful gad.
get for looking at rf in VFO and low power
amplifiers is shown in Fig. 1. The probe end
of the shield is not grounded to the gear
under test. This unit can be constructed in
an evening or so and calibrated with a sig
nal generator. Its calibration is affected
slightly by metal tables, etc., so when in
use, make it a rule to set it on the type of
material that you originally calibrated it on.

Fig. I. Simple 3-30 MHz wavemete r-tuned de.
tector useful for checking tow power oscillators
and amplifiers. l is 30 turns number 20 16 turns
per Inch, tapped et 14 end 5 turns from cold
end.

If you have to purchase a meter, an im
ported S meter works fine and is pretty
easy on the pocketbook. When coupled to
a small pickup antenna, window screen. or
SWR meter pickup, the wavemeter doubles
as a field strength meter for on-the-air
checks.

YFO's
VFO and VFO Mixer articles" are num

erous so we won't go into that. In fact, a
stahle transistor VFO is probably the easiest
part of a solid state rig to build. It is worth
mentioning. however, that for an all-band
rig, a mixer type setup is easier in the long
run. When you consider stability, break in,
and calibration, it beats the oscillator-dou
hler-tripler husiness hands down.

Power amplifiers
Getting the drive from the VFO up to a

useful level to drive a final on more than
one band can be a pretty frustrating exper
ience. The class C amplifier works very
well with a bare minimum of parts and re
quires no keying. as the drive determines
collector current. Fig. 2 illustrates two com
mon emitter amplifiers. Fig. 2A uses capaci
tive input coupling, and 28 uses link coupl
ing. An emitter stabilizing resistor can be
placed in the emitter lead (bypassed, of
course) if you have lots of drive. My ex
perience has been that more output can be
realized from a stage by omitting the emit
ter resistor and using a healthy enough

· QST. September 1964. McKinley. "A Power
Ba.vlnc Convenlon VFO.'·
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Fig. 2. Class amplifiers. Both are common emitter
amplifiers.

F
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effect. The idea being to have CI A decrease
with a corresponding increase in CIA and
vice versa.

What transistors?
One look at a transistor handbook and

the dazzling array of a couple thousand
types is almost enough to make you throw
in the towel right there. Several articles have
been written on choosing a suitable type
for rf work so I won 't elaborate (too much ) .
The best low power (VFO, follower, etc.)
type I've run across is a small NPN found
on garden variety 3 by 5 surplus IBM cards
at three cards for a dollar. A whole fistful
of these for a dollar is an outstanding buy
-especially with inflation upon us. U you
go for higher power (say you want to light
a No. 47 pilot lamp), I'd suggest the HCA
2N3053. These will stand 5 watts cw with
a small clip-on heat sink for quite a while.
I can't say how long because the originals
in my rig are still there. Two in parallel
will put a pretty healthy signal on the air
and they're cheap-99c at last count.

Fig. 3. Toroid tank coil and matching circuit.
The links are one or two turns on the toroid.
Tuned winding data is supplied with the toroid.

Circuits a nd Construction
All the rules for regulation tube trans

mitters as far as shielding-layout, etc., ap
ply to transistor rigs as well. They do have a
few quirks, though, that we must consider.
A common ground connection is a must be
cause of low impedances involved. Along

transistor to hold up under the full output
of the preceding stages.

The tank circuit is the big hitch in a
transistor power amplifier. Trying to use
tapped coils for a multi-band rig is a little
impractical. You wind up with a cabinet
full of band switches and Miniductors, not
to mention burned fingers and strained eyes
trying for the best impedance match. Fig. 3
shows an interstage tank circuit using an
Ami-Tron toroid that is fairly easy to build
and works, too. This approach combines
good Q. power transfer. and impedance
matching, all in one neat little package. If
you're a miniaturization nut, the toroid will
fit in with your schemes nicely, as it is
relatively unaffected by nearby components.
The large Ami-Tron "E" core is used. Two
or three turns will suffice for the links .
The number of turns for the links are a
compromise for all band operation. If the
best impedance match is used for the highest
band where operation is intended. the cir
cuit will tend to provide eq ual output on
the lower frequencies, Transistor gain drib
bles off at higher frequencies so we shoot
for the best match here. A single section
broadcast capacitor works well for the tank
capacitor and is available for 98c or so
rrom many mail order houses. \Vith 365
pF it is possible to cover two bands on the
same tap so be sure to check output fre
quency with the handy wavemeter.

Output tank
The same arrangement can be used for

output circuits with good results. Slight
variations will improve the versatili ty. First,
the use of a large tank capacitor will help
maintain a decent Q. A double (700 pF)
BC variable works nicely with just a few
turns on the toroid. Link coupling can be
used to the antenna or closer match can be
obtained using a sort of sliding tap with ca
pacitors as shown in Fig. 4. Loading up
with three knobs is only one step above
plug in coils as far as conveniences goes, so
a differential capacitor is recommended for
C IA and CI B. Since not everybody has one
of these things nor the inclination to buy
one, you can manufacture one from two
identical stators bolted face to face on the
same base plate with a common rotor. A
close look at some old bolt-together type
capacitors might reveal manufacturing pro
visions for this type of arrangement. (Now
you know what all those extra holes in the
ceramic are for.) If all else fails-two ca
pacitors can be ganged to achieve the same
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Fig. ... Final amplifier using e toroidal tank coil
and a versatile collector and a ntenna matching
scheme.

this same line, use large bypass and de
coupling capacitors. .1 ,uF is not too big.
Most power transistors have the collector
connected to the case so it is a good idea
to check this before you go to all the trouble
of installing your heat sink on the chassis.

Designing around a positive chassis is a
good idea. That way you can use NPN tran
sistors and ground one side of your tank
circuits. High gain NPN rf transistors seem
to be easier to corne by than PNP's.

Power supplies
Whether you use batteries or the AC

line is up to you. I prefer batteries for their
good regulation and portability. Since buy
ing dry cells gets a little old after a while,
for a rig over 5 watts, a couple of cheap
car batteries and a charger make a good
setup for home use, though a little unsightly.
A trip to your local Honda dealer will pro
duce some small plastic cased motorcycle
batteries that will perch nicely behind your
rig in a small poly tray, the latter being
filched from your ever-patient, ever-sighing
XYL. A 2 ampere-hour 6-volt size costs
around $4.00 and is good for many hours
of operation with a 10 watt cw rig.

I hope the foregoing tips will make it
easier for those interested to build a work
ab le transistor rig. See you on 20 with your
peanut whistles!

KOCJF

The Orano Finish
One of the nicest fin ishes that the home

constructor can put on an aluminum chassis
or panel is an etched finish. Normally this
is done in a lye bath, but a much simpler
approach uses materials which are normally
available in the average household. Lye can
be purchased in many grocery and hard
ware stores, but because it is dangerous;
most people don't want to keep it in their
homes. On the other hand, Drano is found
in most kitchens and will provide the same
results as the lye bath.

To etch the surface of an aluminum
chassis or panel, the item to be etched must
be absolutely clean. This may be accom
plished by removing all the oil, greasy
fingerprints and dirt with lacquer thinner,
followed by a bath in hot, soapy water.
Be sure to rinse the aluminum well in hot
running water after cleaning; any traces
of lacquer thinner or detergent which re
main will result in an unevenly etched
piece.

A large enameled pan or plastic mixing
bO\\'1 is required for the actual etching proc
ess; the etching solution will attack most
other materials. Be sure to select a con
tainer that is large enough so that the item
to be etched may be completely submersed
in the solution. To prepare the etchant,

mix approximately two tablespoons of Drane
with each quart of water required to fill
the container. Use the hottest water that is
available from your kitchen tap; the hotter
the solution, the faster it will work.

To determine how long the aluminum
should be left in the solution, a small sample
should be etched before the chassis or panel
is tried. This is because the required etch
ing time is dependent upon many variables,
including the type and hardness of the
'aluminum, the temperature of the solution,
and the mineral content of the water. In
some areas where the water is extremely
hard, it may be necessary to use distilled
water to obtain an evenly etched surface.

\Vhen the etching time has been deter
mined, place the chassis in the solution and
wait the required amount of time; make
sure that it is completely submersed in the
solution . Do not put your hands in the
solution when it is time to remove the
chassis, use tongs or rubber gloves. This
type of solution is qu ite strong and will re
sult in severe bums where it touches the
skin. After the item is removed from the
etching solution, thoroughly rinse it off in
hot running water. The resultant finish is
pleasing to the eye, mar resistant and long
lasting. . . . Jim Fisk WIDTY
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_~ ALL NEW from NEW-TRONICS
SUPER

unbelievable mobile performance
The Super Hustler has . ..
H igh Power Capability-Capable of maximum legal limit on SSB.

Widest Bandwidth - Better than ever .• . maintains minimum
SWR over phone portion of 40. 20. 15. and 10. - 60 KC w ide
at 2 to 1 SWR on 75 meters.

Low SWR -1 .1 to 1 or better at resonance . .• no special match
ing required .

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

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

Here 's 413 reasons for exceptional performance.

~-~~:~~~~~~;'3~;VW~;~~du~; ~~~:
lated from each other for top performance value.

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

SWR chart and com
parative information
supplied on request.
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A Phase-Locked UHF
Microwave Oscillator

Ph mp Moldolsly KlOJK
Micha el Paolini
J errold Electronics Corp.
Ph ilad elphia, Pa.

Even if you don 't expect to build this stable oscillator, you'll
likely find the description of it interesting. It provides stability
within I Hz at even 6.25 6Hz.

The solid-s tate oscillator described below
provides up to two watts output with rock
sta ble frequency control from approximate
ly 400 to 900 ~IHz and can be tuned for
second harmonics up to approximate ly 1800
11Hz with as much as 500 m\V out. T he
power and the phase-locked freq uency sta
bility on both fundamental am] second har
monic frequencies are well sui ted to a
receiver local oscillator (req uireing only
milliwatts ) . an osci llator in a frequency
multiplier chain, or a UHF or microwave
transmitter.

By approp riate switching, the oscillator
may be frecrun or phase-locked to an ex
ternal reference oscilla tor. There is also pro
vision for an external discriminator, so that
AFC may be substituted for phase-locking
(APC). For simplest construction and opera
tion, the osc illator can be run without either
method of automatic frequency control, and
this one-transistor, [reeruuniug oscillator
will drift less than 30 KH z (at about 600
~ lHz) in a fairly constant room tempera
ture. Under AFC the frequency will be held

... ~ me'"
"U.ER os<

I
ec J

VARACTOR t1 """'" """" -~. '" '" ...
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Fig. I. Block diagram of the oscillator with various
means of frequency control.
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constant while the signal may be F~I voice
deviated. In the phase-Jacked mode, the
oscillator can be used as a receiver local os
ci llator or as a C\V transmitter, and the
UH F output is locked precisely on a crys
tal harmonic. T he phase-locked 400 to 900
~ IHz signal will be I1I.Jt even a ile hertz away
from the chosen harmonic of your reference
crysta l frequency.

Circuit

The schematic of Fig. 2 shows the voltage
regulating, current limiting po wer supply
and the phase-lock circ uitry consisting of
the mixer, the video amplifier, and the
varactor.

Power required is 25 to 35 Vdc, unregu
la ted , typically at 175 to 300 rnA. Also
required are regulated +18 Vdc and - 18
Vdc at approximately 75 rnA. The power
section of Fig. 2 will provid e regulated col
lector voltage for Q7 from the 25-35 V un
regula ted and offers an adjustab le current
limiter. \ Vhen not oscilla ting, Q7 will d raw
damagingly heavy current, so the current
limiter is a necessity. The 25-35 V is applied
to the co llector of Q1 and the regulated
output voltage is taken from the emitter
through a fixed d rop, R3. Now, a variation
in the outp ut voltage will unbalance the dif
ferentia l amplifier consisting of Q5 and Q6,
applying a restoring voltage to the base of
Q3. T his is built up through Q3 and Q2
and applied to the base of Q I , turning it
further on or off, as req uired by the orlgt
ual output voltage va ria tion. ]f output volt
ape increases, Q I is tu rned slight ly further
off, thus dropping the output. A decrease
ill output voltage turns Q 1 further on, de
creas ing the drop across it, and bringing
up the output. Thus, regulated de is applied
to the collector of Q7, the osci llator. The
base voltage is held hy zener C H3 at 0.7
V. (The transistor may be damaged if the
base is at more than 1 V. )

The current limiter consists of Q4, which
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senses the current being drawn by looking
at the voltage drop across R3. The emitter
base voltage depends on the amount of cur
rent flowin g through R3, so as more current
flows, Q4 brings the base of Q3 closer to
the ou tput voltage. At a current level set
hy H4, Q4 will go to saturation and clamp
the base of Q3 at close to the output volt
age, so tha t no higher cur rent can be drawn
through Q t. R5 assures that even with no
resistance from H4 between the emitter and
base of Q4, the current wi ll be limited to
about 500 rnA.

The dotted lines of Fi~ 2 indicate the
contents of and feedthrou gh s to the tuned
cavit ies. The collector and the base are
tuned in twin 50n cavities which have the
d imensions given in Fig. 4. Q7 is a 2N4040
or a 2N404 1, the 4040 being a double trans
istor in one case. W ith the 2;\4040, up to
two wa tts may be ob ta ined on the fu nda.
mental freq uencies from about 400-900 !\. IHz
and the cavities may be tuned to put ou t
up to about 500 m\V on second harmonics.
Using the 2~4041, these power outputs are
approximately halved . The circuit is the
same for either transistor, so the choke is
dependent only on cost and power des ired.
The output is ta ken from a coupling loop
in the collector cavity. If the load into which
the osci llator is working is highly non-lin
ear, such as a vnrnctor or a step diode, it
may be necessary to provide a 2 dB nt tcnu
ntor at the output. Although this cuts out
put power by about 1,6, it docs provide some
isolation, which may make the oscillator
easier to bring on when working into this
special type of load . The 2 dB nttcnuntor
is made of three resistors, as shown in
Fig. 2, and placed near the ou tput BNe
connec tor in the collector cavity. Ordinarily,
when feeding into an antenna or working
into a receiver circuit or any other load
tha t is not highly non-linear, the nttcnuator
is not needed.

The circuit ry described above is all that
is required for a [reerunning oscillator.
For frequency control, either AFC: or APe
may he used; Fig. 2 gtvcs a complete sche
matic of the APC:, or phase-locking, circuit.
For AFC, refer to block diagram Fig. 1.
The blocks supplied for AFr: by the circuits
of Fi~. 2 arc UHF OSC• .\II XE R. DC AMP,
and VARACTOR. The external IF A~IP

and DISCRI~Il"ATOR lila)' he connected
between TP2 and TPI wit h the switch in
the TP position ; TP2 is then the mixer out
put and TPI the de-coupled video amplifier
input.
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... -
UHF-microwave phase-laded oscillator.

Phase-locking is accomplished in the fo l
lowing way. A pickup wire fro m the col
lector cavity feeds a portion of the oscilla
tor output into the mixer, to be mixed with
the output of an externa l crystal reference
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\ .. lfn/.t·....
' I'r n n ,, " . t u r t ·oll e l · ... r U ;t!'w E ... Uf .. r

Q1 :?5-35 23. :! :! 2.6
Q 2 25-35 2 3. R 23 .:!
Q3 25 -3 5 24..1 23. 8
Q' 24.4 2 5 25
Q 5 17 6.5 6
QO O' 6.(; 6" ,
Q 7 15 - :! 8 n.j 0
Q 8 6.3 0 - 0. 8
Q' " 0 - 0 .8

QIU 8 - 17 - 18
Ql l 17 8 8.5

Fig. 2. Schematic of the power supply, UHF
microwave osc illa tor and APe loop. Dotted lines
indicate feedthroughs to or parts located in the
cavities. For cavity tun ing elements, see Fig. 4.
CR9 is a Motoro la MVI8b4B, Q7 is a TRW
2N4040 or 404 1, Q8-Q I I a re 2N3866 (prefe rred)
or 2N2270, 2N697 o r 2N914. RFC I·3 a re 6 turns
# 30 ONB o n 1/4 " ph enolic form spaced to %I ",
and TI is 4 turns # 30 ONB trifjlar wound on
'18" t o 1/... " d iameter powdered iron core•

oscillator, fed in th rough T l. ' Ve sho uld
like the external crys tal oscillator to operate
at as high a frequency as possible, since
the available phase-lock frequencies will
d iffer by the crystal frequency. It will be
easier to determine (by a method to fol
low) the phase-locked operating frequency
if the possib ilities arc ]00 ~IHz apart than
if they are closely spaced and numerous.
Also, with higher reference frequencies, we
can lock on lower order harmonics and take
advantage of their high er power. \Ve used a
crystal reference frequency of ] 25 MHz and
recommend something on the order of 50
100 ~IHz. Of course, if YOU have in mind

•
an exact phase-locking operating frequency,
yom crysta l frequency must he a subhar
monic (c.g., for 432 MHz you might usc a
54 or 144 :\IHz crystal reference oscilla tor).
Between ¥4 and ] watt are required from
the reference oscillator on its fundamenta l
frequency. When 5\V1 is in the phase-lock
position , the mixer output is fed into a de
coupled video amplifier. The operating band
width of this amplifier determines the lock
in frequency range. For example, om amp
lifier went out to 10 ~IHz before it dropped
off considerab ly, so the UHF oscillator tun-

•
iug elements (including the internal capuci-
tance of Q7 ) could be tuned up to 10 .\llIz
above or below lock-in frequency and the
resulting error signa l fro m the mixer would

Fig . 3. Typica l t ra nsistor volta ges . Measuremen ts
mad e with osc illator phase-locked and putting
o ut 800 mW. Voltag e on collector of 2N3772
(QI) w.. 28 V.
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WOULD YOU BELIEVE
TWENTY-ONE?

At least twenty-one
important and advanced
features built-in the brand new

'"ETI LINEAR AMPLIFIER
MODEL LK·2000

YOU'RE THE EXPERT - CHECK FOR YOURSELF
• 1. Designed for maximum legal input all modes. 2000
watts PEP 558-1000 watts CW-AM·RTTY. • 2. Full 1000
watts plate dissipation using Eimac 3·10001. • 3. New
tank circui t design provides greater output on higher f re
uencies including 10 meters. • 4. High Reliability Solid
State Power Supply using Computer Grade capacitors for con
tinuous duty _ 5. Instant transmit-no warm up--accom
plished by EHI Solid State Supply and use o! thoriated
t ungst en filament in 3-1000l. • 6. Longer t ube hfe because
of exclusive after off cooling. • 7. A.L.C. output provides
higher audio level without flat t opping. _ 8. Tuned cathode
input for minimum distort ion and higher efficiency (50 ohm
inp.). • 9. Ch oice of line Voltages-220V AC @ 10 amps
or 115V AC @ 20 amps (Sol id State Supply permits effi cient
115 VAC operation ). • 10. Metered relative R. F. watts
output to antenna. • 11. Built in metering and switching
for Dummy l oad accessory which when attached provi des dum-

-
~-"

Shippina: wela:ht-125 pounds
dimensions : 29~ " hia:h
Jt. 16" wide I: 15~ " deep

my load for linear or exciter. • 12. Meter overload prctec
lion. • 13. Changeover re lay feeds exciter direct to an
tenna wh en linear is off. • 14. All relays have D.C. co ils
for hum free operation. • 15. Safety switch and shorting
bars for personal safety and component protection . • 16.
High voltage ove rload circuit brea kers. • 17. Fused fila
ment and control supplies using lighted fuse indicators. •
18. Distinguished co nso le (TVI preventive) design (29" H x
16" W x 14 3,4 " D.) • 19. No exposed high voltage in lower
console. • 20. Precision console casters for easy mo
bility. • 21. Grounded grid, zero-bias li near operation.

BRAD THOMPSON INDUSTRIES, long recognized for innovat ion in the electronics
field, realized the need for a quali ty linear ampli fier which would offer more features
with reliable and rugged construction , at a price within practical limits,

Well·engineered, foolproof, simple operation, reasonably priced, fully guaranteed, the
B. T. I Linear Amplifier provides the signal impact you've been wanting.
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sti ll pass through the video amplifier, reach
the varnctor, and continually keep the base
tuned to precisely Il£" lal .

The choice of transistors Q8-Q11 depends
on desired lock-in range. We used 2N3866's
to achieve the 10 MHz usable amplifier
bandwidth. However, if smaller lock-in
ranges will be satisfactory, or if external
AFC is used and the amplifier will pass only
audio frequenc y d evi ati on , 2N2270·s.
2N697's, or 2N914's may be used with no
other circuit changes. The amplifier, using
2N3866's, had 30 dB of voltage gain.

Now, with APC switched in at SW1, if
the UHF output frequency star ts to drift
from nf.." (phase-lock frequency), the
phase-lock loop sees this attempt to leave
frequency as an attempt to go out of phase
with the crystal oscillator signal. The mixer
immediately puts out an ac error signal,
which passes through the video amplifier
and is applied to the varactor, keeping the
UHF oscillator continually on the phase-lock
frequency. For example, if the oscillator is
tuned 3 ~IHz from lock-in freq uency when
it is turned on, the phase-lock loop senses
that the signal is trying to go out of phase
with the crysta l oscillator at a 3 ~IHz rate.
and retunes with the varactor immed iately.
While opera ting phase-locked, the output
frequency can be no more than 1 H z away
from nf. .... (If the crysta l oscillator drifts,
the phase-locked UHF output will, of course,
follow the drift. )

Construction
T he entire unit-power circuits, phase

lock loop, and twin tuned cavit ies-was
built in a copper box, 8~" x 2W' x 1 5116".
An etched circuit board made this tight con
struction possible, b ut etched circuitry is
not absolutely necessary. The copper box
serves two purposes; it provides a heat
sink for Q7 and it forms four walls of the
cavities. For best operation, a copper. brass,
or aluminum block should be used as the
combination heat sink-cavity w all. (See
Fig. 4.) However, the four other walls of
the cavity (and the other walls of the box)
may be fabricated from copper clad board.
Skin effect makes the wall thickness unim
portan t. If copper clad is used. aU comer
seams must be completely closed with solder.
Such a box will not be as sturdy as one
formed from 1/16" copper, but it may be
more easily fashioned.

The power and phase-lock circuits may
he housed in any chassis, hut the dimen-
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sions of the tuned cavities must remain
those of Fig. 4, with the possible exceptions
noted in the following paragraph. Whatever
type of construction is used (etched circuits,
etc.), leads of the crysta l oscillator input
to the mixer and U HF pickup loop from the
cavity should be short. This means placing
the crystal oscillator input BNC connector
and the components of the mixer (F ig. 2)
close to the cavity.

For construction of the twin tuned cavities
see Fig. 4. The two leads of Q7 shown are
the collector and the base, which are sol
dered to the ends of their respective tuning
rods. The two emitter leads should be
soldered to the grounded dividing wall , with
leads as short as possible (less than ¥S') .
]f sheet copper is used, a flange along the
bottom of the dividing wall may be used for
support . With copper clad board, the divid
ing wall may be soldered to the other walls
on three sides. C. and C, are concentric
cylindrical capacitors, with a range of about
1.5-7 pF.
However, it may be useful to obtain similar
capacitors with larger ra nges, wh ich will be
desirable to reach lower freq uencies. When
C. and C. are 1.5-7 pF, the osci llator can
be tuned as low as about 600 MHz. To reach
lower frequencies, the length of each cavity
may be increased, along with the tuning
rod in it. To fit the tuning rods to various
cylindrical capaci tors, the rod diameter may
he varied slightly, but the cavity height
and width must also be increased in pro
portion of maintain a 4:1 width-to-rod di
ameter ratio (e.g., 1¥4" : 5/16" ). To tune as
low as 400 MHz, the cavities should be
stretched to hold rods 11 em (4.3") long,
and C. and C, should each have a range
lip to about 40 pF (which may be partly
from the variable and partly fro m a fixed
T CZ capacitor between points A and B and
between C and D of Fig. 4). Concentric
cylindrical capacitors are made by the
Johanson Co., 400 Rockaway Valley Rd .,
Boonton, N. J. and by JFD El ectronics
Corp .• Brooklyn , N. Y. 11219.

The varactor, located in the base cavity,
is coup led to the base b y the varactor's sup
porting rod and b y an extra loop of insu
lated wire that may be brought closer to the
hase tuning rod. The varactor rod must be
kept above ground, so the construction of Fig.
4 is used. The rod fits snuggly into a hole in
a piece of Teflon, or other insulator , shaped as
pictured. This, in turn, is mounted in the
cavity wall. The hole for the copper rod is
deeper than will be necessary to accomodate
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Fig. 4. Twin tun ed cavities. See text for d etails on tun ing capacitors Ce and Cb and for
informat ion on points A-D. The base and collector tu ning rods are hollow brass t ubing , 5/16" 0.0.
a nd the va ractor rod is Ifs" d ia met er solid co pper. The ve reet e r cou pling loop is insulate d wire ,
ahout # 26. The out put coupling loop may be # 18 insulated wire or a 1/4 " brass strip , insulated
by spaghetti, and th e UHF picku p is # 22 lnsulefed wire.

(H

it. This facilitates locking the varactor in
position by pushing the rod into the Teflon ,
then backing out until the varactor is held
between mount ing holes in the rod and the
opposite wall. A dab of solder on the rod,
just outside the Teflon, now secures the
varactor rod by preventing it from reenter
ing the teflon.

The leads from the three chokes entering
the cavities are soldered to the Teflon end
of the varactor rod and to the collector and
hase rods at the places ind icated in F ig 4.
SOn BNe connectors are used for the crysta l
oscillator input to the circuit and the rf out
put from the cavity. This completes con
struction of the twin tuned cavities.

Tuning up and operation
The procedure for tuning up the oscillator

consists of first checking out the power sup
ply, then giving power to Q7 and adjust
ing the twin cavities to resonance. Once th e
oscillator is freerunning, the mixer is bal
anced, the video amplifie r given power, and
the varactor reverse bias set. Methods of
determining when the oscillator is locked
on frequency are d iscussed, as well as

methods of detennining frequency of the
UHF output.

\ Vhen the power and freerunning oscilla
tor circuits arc completed, disconnect RFC 1
and HFC2 from feedthrough capacitors C5
and C6. Caution: You must not apply power
until Q7 has been taken out of the circuit
by the removal of these two chokes. If the
power supply is not working properly, Q7
could easily be b urned out. (There should
never he more than 1 V on the base or
28 V on the collector.) With Q7 thus dis
connected, apply the 25-35 Vde as in Fig.
2. Place S\VI in the TP position and do not
yet apply the plus or minus 18 V. Measure
voltages at th e base and collector feed
th roughs to the cavities. The collector volt
age should be set with R9 to the highest
voltage possible in the range 15-28 V. Now,
the base should be at 0.7 V, held by zener
CR3. \Vith these two voltages correct, you
c-an test and adjust th e current limiter as
fo llows. Choose a resistor to place between
the collector voltage and ground so that
about 600 rnA would How through it

Veo!.. )
- 0 _6 •
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Place this resi stor , which should
have a rating of about 20 W, and a meter
with a 1 A scale in series between collector
voltage (at C5 ) and ground. The resistor
is to protect the meter if the current limiter
is not working. Now, you should be able
to vary current through the meter with the
current limiter pot, R4, from about 200 rnA
to 500 rnA. R5 sets the 500 rnA limit as
explained under "Circuit". After checking
that you have approximately the correct
range of current limiting, set the pot for
a reading of 350 rnA on the meter. That
should be ample current for normal opera
tion. Disconnect the meter and its protection
resistor. The current limiter must work to
prevent Q7 from drawing damaging cur
rent when it is not oscillating.

\Vith current limiter and collector and
base voltages set correctly, and the phase
lock switch in the TP position, reconnect
the two chokes, thus applying power to Q7.
Unload the cavity tuning rods by backing
off the output pickup loop from the collector
and the varactor coupling loop from the
base. Neglecting output frequency for the
moment, tune the collector and base capaci
tors (C. and C. in Fig. 4) for most power
out as indicated on a power meter or a
receiver connected to the output BNC con
nector. Now, move the output pickup loop
closer to the collector rod for maximum
output. If the C.. and C, used had ranges
up to 7-10 pF, the frequ ency of your initial
you have determined, with the power meter
or receiver, that the oscillator is freerun
ning, you are ready to tune to within the
phase-lock frequency range and set up the
phase-lock loop.

We tuned up using a Hewlett Packard
Spectrum Analyzer, which allowed us to
tune for frequency and peak power with no
trouble. However, as this instrument is not
commonly availab le, the following proce
dure may be used to determine output fre
quency. Of course, if a calib rated receiver
is available, it may be used to determine
frequency and the method below may be
disregarded.

To complete the adjustment of the oscilla
tor and phase-lock loop you will need a
scope, an rf signal genera tor (such as
Heathkit IGI02) or a receiver, and a vom .
The higher the frequency response of the
scope, the easier it will be to locate your
operating frequency, but a 5 ~IHz scope
will be adeq ua te. The method of frequency
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determination when a calibrated receiver
is unavailable consists of mixing the output
with harmonics of several known frequen
cies from the signal generator and looking
a t the mixer outp ut on a scope. A few
signal generator frequencies will uniquely
determine the oscillator output frequency.
A more than adequate mixer circuit is the
one in Fig. 2, consisting of Tl , C7-10, CR4-5,
and R12-14. It is advisab le to build an
other mixer (besides the one you will use in
the phase-lock loop) since, later, you will
want to make frequency measurements
while using the original mixer in the loop.
Feed the signal generator iota Tl ("Xta l
Osc In" of Fig. 2) of this extra, test mixer
and balance the mixer by adjusting C9 and
ClO for 0 Vde (->-about .02 V) as read on
a vom at TP2. Now, feed in the freerun
ning oscillator output between the two 12
pF capacitors, and look at mixer outp ut
(TP2) on the scope. U you are using a low
frequency scope, a harmonic of the signal
generator frequency will have to be rela
tively close to the oscillator frequency be
fore you will see a sizeab le trace on the
scope. An example of frequency determina
tion in this way follows. Tune the signal
generator from, say, 100 to 150 MHz. As
suming that the freerunning oscillator is
operating in roughly the range 600-750
MHz (for this example, say, 600 MHz) , as
you tune the generator you will see a mixer
output on the scope as you approach each
subharmonic of the oscillator frequency
(here, 100, 120. and 150 MHz). When the
mixer shows a sine output, tune the genera
tor harmonic to zerobeat the oscillator (in
dicated by a straight line on the scope that
becomes a sine wave upon tuning the signal
generator either up or down slightly ). Thus,
if you find a zerobeat at 100 me on the
signal generator, you know the oscillator is
operating at either 600, 700, 800, or 900
MHz. (W ith 7 pF maximum for C. and C.
the cavities will not resonate below about
600 MHz. If your tuning capacitors have a
higher range, the possible frequencies of
this example would also include 400 and
0500 MHz.) Now, to determine which of
these harmonics is the actua l operating
frequency, tune the signal generator for a
zcrobeat at another frequency. In this ex
ample you would find one at 120 MHz.
Since the only one of the 100 MHz har
monics that is also a harmonic of ] 20 MHz
is 600 l\fHz, the operat ing frequency has
been uniquely determined.

Now that you know the frequency of the
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• • • • • and WHY NOT?
It's only natural that the producer of the world's fastest selling transceiver should
team up with t he world's largest dist ri butor of shortwave equipment .

And it's no accident that Swan and Henry Radio have achieved leadership in their
fields. The Swan 350 is an extremely fine and reliable transceiver giving you the
most value for your money.

Henry Rad io, with the 350 always in stock, gives you the best deal . .. generous
trades, easy payments and the ki nd of responsible merchandising that amateurs all
over the world have learned to depend on.

TRAXSCEIVER S420.00

11 7.X C A C S U P P IN $:1 ;,.00
11-1 17 12 vile SUPPLY $ l:~O.OO

Swan 350THE

6"/. FINANCE CHARGE' 10 "/. DOWN OR TRADE-IN DOWN' NO FINAN CE CHARGE IF
PAID IN 90 DAYS' GOOD RECONDITIONED APPARATUS' Nearly all makes & mod els.

Our reconditioned equipment ca rries a 15 day trial. 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Wri te for bulletin.

CAll DIRECT . . . USE AIlEA CODE

Butler 1, Missouri, 64730
11240 W. Olympic. Los Angeles. Calif.. 90064
931 N. Euclid. Anaheim. Calif., 92801
6116 N. 27th Ave., Phoenix, Ariz., 85017

816 679 ·3127
213 47)·6701
714 772·9200

602 AM 4·3895

" W orld s Largest Distributors of Short Wov e Re ce ivers"
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freerunning oscillator, you know which way
and how far to tune the cavities to reach
the desired harmonic of your crystal refer
ence osci llator. Replace the signal generator
with your crystal oscillator and use the
above fr equency determining method (or
use a calibra ted receiver) to tune first the
base , then the collector slight ly, alternating
the tuning until the freerunning oscillator
reaches the desired reference crystal har
monic. (Turning the capacitor screw in ad ds
capacitance, lowering the freq uency.) If it
is desired to tune below about 600 MHz,
the 12 pF fixed T CZ capacitor (Centra lab)
added to each cavity may be replaced with a
TCN (negative temperature coefficient) or
a positive temperature coefficient cap acitor
to compensate for any local heating effect
you find. We did not find compensation
necessary. In any case, keep the capacitor
leads 1116H or less. When the oscillator is
frcerunnmg at the desired harmonic of your
reference osci llator, you are ready to adjust
the phase- lock loop.

Begin by balancing the mixer. \Vith all
power to the circuits of F ig:. 2 off and the
crysta l oscillator signal (V. to I W on its
fundamental) into TI , adjust C9 and C I O
lor OVdc (± about .02 V) on a "om at
TP2. Now, connect plus and minus I S Vdc
as indicated in Fig. 2. Adjust R22 for ap
p roximately 9 Vdc on the varactcr. You can
measure this di rectly hetween C IS and
HFC3. The range available by adjusting R22
sho uld b e about 6-16 V. Place SWI in the
APC position and tu rn on the oscillator
power. If the oscillator was freerunning
ncar a lock-in frequency (nfuu), it may
come on phase-locked . If not, tune the base
and collector until it docs lock . To deter
mine when the signal is phase-locked, place
SWI in thc APC position and look at J2
on a vom. The mixer will h ave no measur
ahle ac output throughout the lock-in range
(while locked. nl...,- I...= O). Therefore .
there will be no ac on the varactor and no
de indication of varactor ac at J2. If the
oscillator is phase-locked. you should be
able to tune the base and the collector
slightly (the collector will affect frequency
less than the hase) with the voltage at J2
remaining a constant minimum. At the same
time, the voltage at J I will vary as you
tune. If you tune far enough to jump out
of lock , the mixer will put out an ac error
stgnal and the de indi cation at J2 will no
longer remain constan t as you tune , but will
vary as you go fa rther from Jock-in Fre,
quency. Using Ji and J2 in this way, you
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can determine when the oscillator is phase
locked.

To determine the extent of your lock-in
range, tune the oscillator one way until it
jumps out of lock. Use the previously dis
cussed method of frequency determination
to measure the output frequency at this
point. Now, tune back through lock-in range
until the oscilla tor reaches the other lock-in
range limit and jumps out of lock. Measure
this frequency. The difference between the
two range limits is the total lock-in range.
This range may be increased by ( 1) placing
the varactor coupling loop closer to the base
tuning rod, (2) lowering the de reverse
h ias on the varactor with R22 (h ut do not
go lower than about 6 V), or (3) placing
the UH F pickup loop closer to the collector
tuning rod.

One further method of increasing lock-in
ra nge is to improve the frequency response
of th e video amplifier. This may be accomp
lished by decreasing the feedback , thus in
creasing the gain, at high frequencies with
a larger value 01 C 14 . With 2N3866's for
Q8-Q Il , and 39 pF lor C 14. the resp onse
was 6 dB down (or 2:1 in voltage) at
10 ~ IHz. You may measure the freq uency
response of your amplifier by p lacing 5\\'1
in the TP position , connecting a signal gen
erator at TPI , and noting on a scope the
amplifier output at the C IS end of R25 as
the generator frequen cy is run up to about
10 :MHz. Do not forget to take into account
the frequency response of your scope.

\Vhen you have the desired lock-in range
(probab ly plus or minus about a megacycle
lor CW operation. or 20-50 KHz il the video
amplifier is to be used only for audio de
viation in conjunction with an external AFC
circuit), check the output on the power me
ter or receiver. Output power may be in
creased with larger collector voltages (but
do not exceed 28 Vdc) and with tighter
coupling 01 the output pickup loop to the
collector. Also, make sure that the current
limiter is no t holding the power down. TIlC
current limiter should be set so that in
creasing the limit does not appreciab ly in
crease pO\ver output. Again, about 350 rnA
should be sufficient for normal operation.

\ Vith reasonable power out and the de
sired lock-in range. adjustment of the phase
locked oscilla tor is complete .

Application and results
As mentioned, the oscillator can be run

in three modes-freerunning, phase-locked,
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or AFC (with external circuity). This ar
ticle is centered, as were our applications,
around the phase- locked oscillator. We
spoke. in "Circuit", about connecting an
external if amplifier and a discriminator
hetween TP1 and TP2 and using the de
co up led video amplifier, the oscillator,
mixer, and vaructcr of Fig. 2 to accomplish
AFG. (See Fig. I.) Such a hook-up will allow
F~I voice deviation, Using any if frequency
and any discriminator, tube or solid state.
\Ve also tried r unning the oscillator G\V in
the phase-locked mode as a CW transmit
ter, in a freq uency multiplier, and as a
receiver local oscillator.

Used as a phase-locked C\V transmitter,
we need a method of keying the oscilJator.
Not wishing to turn Q7 on and off, heating
and cooling it, we keyed the rf output. By
running the output through a cab le with
a BNe "T" connector in i t. we can key the
signal by keying a capacitor d irectly across
the open "T". (See Fig. 5.) We found that
a small 1.5-7 pF trimmer across the length
of the Il!'iC "T" resonated at about 600
~IHz, p lacing an effective short across the
output. This does not damage Q7 and we
were ab le to tune the trimmer for a 30 d B
difference (1000:1) in power output be
tween "key up" and "key down". You may

Fig. 5. Keying the oscillator by means of a
tun ed short across t he output.

wish to try other methods of keying by
shorting the output, such as a biased diode
across the line, where the bias is keyed.

For those considering using the phase
locked oscillator as a receiver local oscillator,
the SIN ra tio is at least 70 d B at room tem
perature, for a 30 MHz bandwidth. The low
noise aspect of the oscillator may interest
rad io astronomy enthusiasts, as the osctlla
tor's second harmonic range includes the
1420 ~IHz hydrogen line and other a tomic
transition freq uencies.

As the stab le oscillator in a frequency
multiplier, resu lts were very good. Using a
varactor multip lier we obtained 40 m\V at
6.25 C llz (for a receiver local oscillator),
taking about 300 m\V from the phase
locked oscillator at 625 MHz. 625 MHz or
6.2.:; GHz, plus or minus not even 1 H z, is
something to think about.

.. .K30]K

Improving Tube-Socket Mounting Holes

•

,

Many retainer-ring-mounting tube sockets,
such as the Amphenol Type S, have a num
ber of notches on the edge. A tab on the
edge of the mounting hole is supposed to
project into one of these notches and pre
vent the socket from turning. This tab is
commonly produced by a special socket
punch which is quite expensive and not read
ily availab le. However, a hole produced by
a conventional socket punch can be easily
equipped with a tab , as shown in the photo
graph . From the material removed by the
socketpunch, cut a piece 31l 6 inch wide.
Bevel the corners a t one end so that it will
fit the notches in the socket. Then fa sten
the piece to the underside of the chassis
in the desired position with solder or epoxy
cement. The tab will not interfere with the
insertion of the retain ing ring if the ma
terial is not overly thick.

Mini ature-tube sockets using retaining
rings require a flat in their mounting hole
to prevent them from turning. This can
he provided by a similar technique.

. . . Charles Cohn
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73 Tests the Eicocraft Code Oscillator

S150

CRAFT
e.

Here's the way fhe kit comes.

Eico is well known for its excellent elec
tronic kits. I've built a number of them.
including a stereo amplifier and 460 scope,
and found them very satisfactory. Their new
transceiver kit has received a lot of atten
tion, and many hams have bought, built and
used them.

A new Eico venture is a line of inexpen
sive kits for the hobbyist and experimenter.
You'll see these kits in many electronics
stores around the country. Among the Eico
craft kits are a fire alarm, intercom, burg
lar alarm, light flasher. siren, metronome.
tremolo. audio power amplifier and ac power
supply. They range in price from $2.50 Up.
but not very far.

\Ve received an Eicocraft code practice
oscillator kit for test, and decided that the
fairest test would be to have a person with
no knowledge of electronics build the kit.
Looking around the office for a suitable
person, my eyes fell on the cute 18-year
old girl who helps out in our subscription
department. Judy agreed to try the kit, and
she took it home to work on. I later heard
that she'd had some problems, mostly with
her husband, who wanted to build the kit,
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but she finished the kit and it worked
properly. Here are some of Judy's com
ments:

It wasn't too difficult to assemble the
solid state electronic code oscillator,
The instructions were quite easy to fol
low. Most parts were simple to identify
and position, however, some were poor
ly labeled. With the usc of both the
diagrams and the assembly procedures,
I eventually figured each one out.

Being quite un mechanically inclined,
I found soldering to be the most diffi
cult phase of the project. Just anybody
certainly couldn't use a soldering iron
without some basic instructions or some
samples to practice on in order to avoid
ruining the kit. The instruction sheet
seemed to be lacking here.

I also had some problems with con
nections to the board from the speaker.
key and battery since I didn't know
how to strip wire. However, I did get
the wire stripped after a few tries. Then
I connected them all up and pushed the
key. It worked!

And a few other notes. The parts were
all of good quality and the oscillator worked
fine and emitted a loud, clear tone. I'm
Sure that any budding electronics hobbyist
would enjoy this kit and many of the others
in the line.

... WAICCH

Judy working on the Eicocraft code oscillator.
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Now u" Uoc/z. at . . •
AMATEUR

ELECTRONIC
SUPPLY

the COMPLETE line of

/f~ products.

Hodel 361 - Cod..
Automatic Keyer

Hodel 376 " PROTAX"
Antenna Switch

(Radial Terminals)

Ne w - Model 374
Dummy Load /Wattmeter

Reads to 1500 watts l

•••••••••••••••••••
. To: AMATEUR ELECTRONIC SUPPLY 7 ••

• 4828 West Fond du Lac Avenue
• Milwaukee, Wiscons in S3216 •
• Sh ip me the follow ing Waters items: •• •• •• •
• (check one) •

• 0 I am enc losing cash in full •

. 0 I am enclosing a 20% depos it - ship COO for ba lance :
••0 Please charge 10 my Account. I will pay in 30 days . My •
• AES Credit Card Nu mber is: •

• Name •• •• Address •

. Ci_ •
• Zip .
• State Corle .
10 Send Waters c::atalol •

10 Send NEW AE S Catalol and Reconditioned •
• Equ ipment Bulletin . •

•••••••••••••••••••

AMATEUR
ELECTRONIC

SUPPLY

37~ I Mast • .•• • ••••••• ••••••••• • • • • ••• •• .$ 12.95
37~2 Radi ator Tip.. ... ........ . . • ••• • •• •• 9.95
3 7~75 75m Coil . . . . . . . . . . . . . . . . . ••• • • •• •• 15 .95
370-40 40m con....... . 19.9S
370-20 20m Coil . . . . . • • • • • •• •••••• •• ••• • • • 13.4S
370- 15 15m Coi l . •• • • • ••• ••••. • •. •• • •••• • • 12.75
370-10 IOmCoit ... •. •.• •. • •• • • • • •• • • • •••• 11.95
370-48 Coax Cable Assem bly . . . . . . . . . . . . . . 2045

Order direct from this ad !
STATION ACCESSORIES
3001 Universal Hybrid Phone Patch •••• •••• •$ 53 .00
3002 As above, with Compreamp •• •• • • •• ••• • 72 .50
358 (Compreamp Ki t for 3(01 ) . .•• .•• . . . .••• 19.95
334 Dummy Loa d/ Wa ttmeter ( IOOOw) . •• . • • • • . 115.00
374 Dummy Load /wa t tmeter ( ISOOw) • . •• • • . • • 135 .00
38-4 Dummy L oad (no Wattmeter) • • •• •• • • • • • • 65 .00
331 "L ittle Dipper 129.75
359 " Compreamp" •• •• ••••••• •••••• •• • •• •• 27 .95
372 "C fl ppreamp" • • • ••• • •• •• •••• • •• •••••• 21.95
36 1 Coda x Automat ic Keyer ••••• •• •• ••• ••• • 92 .50
369 Reflectometer •• ••••• ••• •••••••••• • •• • 120.00
37 1- 1 Wide-Range Attenuatcr 29 .95
371 -2 As above. with BNC Connectors . . . . . . . 32 .50
372-3 As above . with Type N Connectors . . . . 38 .95
COAXIAL SWITCHES
335 SP6T (Antenna Swi tch) • •• ••••• •• • •••• •$ 12.95
336 DPDT (Linears in & out) . . .. • • • •• • • ••• • 11.45
34 1 SPDT (Antenna Switch) . • . . • . • . ••• • •• • • 11045
351 Dual DPDT (in & out switching) •• .• •• • • 12.95
375 " P ROTAX" SP6T (Antenna Swi tch ) . •• •• 13.95
376 "PROTAX" SP5T (Antenna Switch) . . . . . 12.50
378 SP5T (Anten na Switch) • .. . . ..• .••• • • • • 10.95
380 "PROTAX" SPDT (Antenna Switch ) . . . . . 12045

NOTE: "PROTAX" Coaxia l Swi tche s provide auto
matic ground ing of unused termina ls . Mode ls 376 and
378 have Radial Termina ls - al l other s have axial
termina ls .

VHF ACCESSORIES
346 Nuverter (6 & 2m Converter) $ 175.00
373-2 Coaxia l F ilter (2m) .••• • •••• •••• • ••• • 29.50
373-6 Coaxial F ilter (6m) . . . . • ••• •• ••• • • • •• 32.50
COLLINS ACCESSORIES
337-SIA Q-Multiplier for 75S- 1 •••• •••• •• ••• •$ 4 1.75
340A Q-Mult iplier for KWM-2 •• ••• •• • •• • • • • • 54 .95
349 ·'Channelator" . . . . . . . . . . . . . . . . . . . . . . . . 82 .50

Cryst al s for above •• . • • • ••• • • • • • •• ••each 6 .50
349-27 Adaptor for S-Li ne. .. .. ..... • •• ••• 17.95

AUTO·MATCH MOBILE ANTENNA

IMPORTANT ! - Be sure to send all Mail Orders and InlJl iries
to our Milwaukee store, whose address is shown above. VISIT 
Please do not wri te the following Br anch stores - they ae set up
to handle walk-in trade only.

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

Phone (312) 763·1030 Phone (30S) 277·823 1
CHIC AGO & ORLANDO STORE HOURS: Mon. Wed , Thur s 
12 to 9 pm: Tun & Fri· 12 to 5 :30 pm; Sat - 10 am to '" pm

4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216

Phone (414) 442·4200
MILWAUKEE STORE HOURS : Mon & Fri - 9 am to 9 pm;
T ue s . Wed , Thurs - 9 am to 5 :30 pm; Sat· 9 am to 3 pm



Bill Hoisington KICll
Peterborough, N.H. 03458

100 Watts Out on Two
with Compactrons

Here's a higher power final amplifier for two meters for
all of you devoted KIell followers.

thi s rig. Push pull has been used for VHF
for well over 30 years, and ever since the
pre~war days the genera l design for medium
power tubes has centered around the double
beam power tube with plates on the top
and one glass bott le. Examples of WW2
tubes of this type of course are the 832
and 829. Since then a nice new series of
this same type (5894. etc.) have come along.
However, they are generally expensive and
require a fancy socket. I have had the same
one in a Johnson 6012 for about 5 years
and like it very well; perhaps because I
keep the de input strictly at 90 watts.

Today we have a new family of single
ended tubes, real toughies, with ra tings to
80 watts input on .l 75 ~IHz. These are
the Compactron transmitting tubes with
television priced 12 pin sockets tha t are
intended for single ended use as detailed
in severa l previous 73 articles' . However,
as you will see, when you do put them to
gether in push pull, they go like two out
board motors on a raci ng hull .

Fig. 1 shows the schematic and Fig. 2
the pictoria l layou t of th is amplifier using
pnsh pull 7894 beam power Compactrons.
Each costs $5.00 and the pair is ra ted at
a de input of 162 watts in 1~IS {Intermit
tent Mobile Service) . However, if you run
this much power, expect to change rubes
every now and then. If you don't want
to change rubes every so often, then run
125 to 150 watts input to the two tubes.

Make sure that the two plate lines are
the same length and tha t the grid lines are
also eq ual in length. The neutralizing wires
am] tabs should then cross over each other
and be similar as well.

10 OR ~""
9JTTERFLV

•

RID CURIl£NT
~ +<00-

'0'''
12 VtoC

Considerations
Some interesting thoughts occurred on

VHF transmitter design wh ile working on

1. Six Met er Heterodyn e V FO T ransmitter,
April 1%5. C umpuc tr-on T wo M eter 'I'r-a n s mlt ;
t ln g- Conver t er. September ] 96 5.
4.'.:250 T ra nsmi tte r for S i x an d T wo, April 1966.
50 Watt s fo r 50 :\r Hz fo r $50 , .Ju ne 196 6.
75 w at t 'I'woer- L ine ar, J uly 1966.
IW wat ts for ]44 :\rHz for $80, October 196 6.
.\ 11 hy K I C LJ. an d all in 73, of course.

Fig. I. Schematic of KICll's Cempectrcn push
pull fina l amplifier for two meters.

This article just about completes our
present series of low cost t ransmitters up
to 100 watts output for six and two meters
using today's tubes'. Here is a transmitter
for two meters which can put you well out
of the 2E26-6I46 class. Two 7894 Cornpac
trons can put out 100 watts on two with
high level modulation.
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1/2" COPPER STRAP
/16-VOl·TUBE: PINS TO FAST BEt«l1

"

1OlVAl:

Nf:IJ1liIAl.IZING WIIl£ -TABS
I WfiES ASOJT I-VOl"lG.,
TABS ~" . VOl"'

,- -
" 0"J_=

~b.........========~===~~
Fig. 2. Layout, coils and details of the two meter Compactron final. This drawing is one-thtrd size.

Solder all eight cathode leads to the
chassis. bypass the heater and screen leads
with small flat disc capacitors, and you're
ready to start "strapping." You can use
coils for this type of circuit, but if you
have room, lines are preferred. The push
pull grid lines showed the usual improve
ment in length of inductance over the single
grid type. Quite a nice tuned circuit was
obtained which tuned up very well on two
meters.

I obta ined 7 mA of grid current through
the IO-kilohm grid resistor, dropping to 4.5
rnA when the screen and plate power was
applied. Naturally some of the electrons
which previously landed on the grid are
now attracted to the screen and plate by
their positive voltages. You should expect
that the grid tuning will flatten out a little
too. It will!

I tried both small am] large size butter
fl y tuning capaci tors on the plate lines,
and both worked equally well. For arc-over
security, I went back to the larger size.

The neutralization was easy after one
or two tries. First I set up an elaborate
little brass shield with large holes, sub
panel insulator and nice long pins to carry
the neutralizing wires through the shield
from the grids to the plates. However, I
had to go to the shortest possible heavy
copper wire, about number 14, directly across
the socket from grid one to plate two, etc.
Putting 200 rnA of plate current and no
rf drive on thc other tubes, the proper
capacitance is easily found by watching for
self oscillation with the plate and grid cir
cuits tuned to 144 ~IHz. The If., by '4 inch
tabs ended up about 'I, inch from the plate

lines. These tabs are really over the plate
pins where they are soldered to the strap
lines. Using insulated sticks. move the tabs
nearer or further away from the plate lines
and you will soon find the best place for
both wires and tabs. The tabs, to be more
explicit, are over the first 1/4 inch of the
plates lines. Half of each plate pin is bent
over so it presents a flat surface to be
soldered to the strap, and right over these
points and about 1/4 inch away are the
neutralizing tabs. After the neutralization
is completed, there should be no self-os
cillation at any point in the 144 to 148
MHz range.

A plate dip of almost 70% was obtained
with this amplifier. The pencil arc test with
the plate dipped gets pretty hairy with 160
watts input; I would recommend that the
pencil be taped onto a dry wooden stick
and that the other hand be kept in the
pocket. The arc is at least half an inch
long. When this plate circuit is loaded it
will brill iantly light a 100 watt bulb on
two meters. You can use either loop cou
pling or direct to the 100 watt bulb porce
lain socket for a dummy load. 1 tapped the
socket onto the lines about 3% inches up
from the cold end for maximum loading.

Baluns
Note that the input to the grid circuit

has an unbalanced to balanced transformer
in it. This is a perfectly legal type of balun
and works quite well. Just for a check I
inserted two chokes and capacitors in each
grid to check the grid currents separately
and with considerable satisfaction I found
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them both to be exactly 6 m.A. Note that
inasmuch as I put in another 10 kilohm
grid resistor, I now have 5 kilohms for
the two grids. Actually the grid resistor
turns out to be very non-critical so enough
on that.

I tried coupling the exciter to the grids
capacitively and by a link, but both methods
provided practically identical results.

The final total grid current (both tubes)
through the grid resistor was 7.3 rnA with
no high voltage on, and 6 mA with the
high voltage applied. The screen voltage
was 135 volts with the plate loaded to 100
walls de input, and 80 volts with the plate
dipped. In that condition fewer electrons
land on the plate and more on the screen;
probably a little better screen regulation
is called for.

The grid bias voltage, developed by the
rf drive across the grid resistor, was minus
58 volts with the high voltage turned off,
and minus 44 volts with th e high voltage
on and 100 walls of load.

That's about it except for modulation.
Theoretically we need 80 watts of audio
to properly modulate the 160 watts de in
put. Our standard modulator with a pair of
6L6GC tubes seems to be good for a maxi
mwn of 55 watts of aud io, so either four
6L6"s or a pair of 7894's will do the job.
Also, two 807's or a pair of 1625's can put
out up to 120 watts. You can see that
we're skating near the point where cvery~

thing gets quite a bit more cost ly, with
1200 volt power supplies, 8 11A modulators,
big modulation transformers, etc. We'll see
later about the cost of a good 80 to 100
watt modulator.

On the air
Hooking up the new double conversion

superhet excite r, a co mmercial modulator,
and a 500 volt supp ly which only gave about
125 watts input, I opened up with more
power on two meters than I've had since
my kilowatt days in 1949-1950. My little
four e lement beam, two over two, about
10 feet over the roof had to do for now,

The first thing that happened was the num
her 48 bulb 1 was using for an rf output
indicator nearly burned out. This is across
the 50 oh m outp ut antenna cab le in series
with a 1 to 5 pF capacitor. The trimmer
was wide open, so I had to put in a 0 .9
watt brown bead bulb which lit to about
one half full brilliance. For now I had to
lose that half watt. Shifting the B plus
lead to the fin al down 0 11 the muli -match
modulation transformer to accommodate
the lower impedance of the push pull tubes,
1 listened in to my own voice on the
"Amateur's Friend", the diode-amplifier
padded earphone system. It sounded real
good so I tuned across the band. W 1KJ
in Lynn, Massachusetts was chatting with
a friend, so I switched on the exciter B
plus, zeroed the exciter carrier in on the
receiver pass band and had my first QSO
with the push pull 120 watt rig. Don't for
get, you can go to 160 walls if you have
the modulator! Please note also that break
ing ill on two meters is a welcomed pro
cedure.

A word about zeroing in without a BFO.
I used to go to great lengths to heterodyne
in with the BFO on, until one finc day I
realized that the if pass band of a good
receiver is fine for that purpose. Just leave
the receiver tuned to the desired frequency,
reduce the if and/or rf gain control, watch
your S meter and zero in with only the
exciter on. It works great ; at least for A~l

phone.
All reports with this new rig were good.

Stations that had heard my 50 watter (rf
power out), noticed the increase in signal
strength . It is a matter of individual taste
just how much power you want to run. All
those little decibels add up ; beam, height,
power, etc. This 100 watter gets you quite
a way out of the 2E26-6146 class without
jumping into the 1000-1200 volt region .
There is quite a jump when you get into
that class; things get real lethal, costs rise
like mad, and size and weight jump too.

Hope to see you on two someday.
... K1 CLL

Mfd.
under Telrex

Pat. No.
2,576,929 PL67

TELU X COMMUNICATION
ENGINEERI NG LABORATORIES
ASBURY PARK, N.J. 07712

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

1 KW P.E.P. Mono-Band Kit . . , lKMBlV/81K .•. $21.95
e 2 KW P.E.P. Mono-Band Kit ... 2KMBI V/81K .. • $26.95

- Kit comprises, encapsulated, " Balun," ccpaerwetd, insulators,
plus installat ion and ad justment instruct ions for any Mono
band 80 thru 10 Meters. Also ava ilable 2, 3, 4, 5 Band Models.-----
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ETI LINEAR
AMPLIFIER

•

2 KW PEP SSB- IOOO DC Wat!. CW.AM.RTTY. 210m·

portant advanced features . New H D tank gives more out

put, es pec ially on 10 mete rs. 65 WaHs will d rive to full

output. 220/115 VAC operation. Write for list of fea tures.

Complete wHh Eimec 3.IOOOZ $79500

SERVICE TESTED EQUIPMENT
FREIGHT FREE WITH CASH REMITTANCE IN CONTINENTAL USA

HQ ISOC Revr '" T·50 Xmfr 19
SP 6OQJX·26 349 T-W Xmfr 29
HX so Xmtr 249 T·ISO Xmtr 49

HEATHKIT VFO "HA-20 6M Linea r $95 LAFAYETTE
HR 10 Revr 65 HE45 Xcvr $59
HR 20 RCVr 89 HE4SB Xevr "MT· l Xmtr 39 HE61A VFO "DX35 Xmfr I' NATIONALDX40 Xmfr 29
DXlOO Xmtr 49 Nc-zzx Rcvr $59
DXlOOB Xmtr 89 Ne·8B Rcvr 59
TX-J Xmtr "

NC-J09 Rcvr 89
HGJO VFO 29 NC-155 Rcvr "'HP-20 PIS "

NC·270 Revr "'MP-I PIS "
NC-300 Revr 129

HP-13 PIS 59 NCX-3 Xcvr 219
HW. IO '"

NCXA PI S "JOHNSON
NCXD PIS 7'
RTTY

Adventurer m Model 14 $59C h4l1enger 49 Mode l 15 89Viking I 29 Mod el 100 59
Vild':fF II 49
122 0 I' SONAR
R/linger 7' <lOM Sine- Band $129
valle nt " Sonar 0 P/ 5 "Peceme ke - 89 SWANCou rier Linear "'N/liv ig/lifor 7' SW·l 40 Xcvr SI 19
6N2 Xmfr 7' SW- 175 Xevr '"$W·240 Xevr 229
KNIGHT SW-117AC 65
R55A Rev- $49 SW-12 DC PIS "RIOOA Rcv r 59 bOOV PIS for $W 140 49

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

3318 Main Street
Riverside 3, California 92501

Phone 683·0523 (area code 114)

MISSION HAM
SUPPLIES

AMECO PMR7 Rcvr 49
TX-62 Xmtr $" PSR6 PIS 5
TX86 New F/W 69 GALAXYtxas New Kit J9 G"I"xy III Scvr $199
8 & W Ga l"vy III Spkr "5100 Xmtr $89 GONSET
51SB Gen . 89 G 50 Xcvr $2 19
CENTRAL ELECT. G76 XCVT "'la-A Exciter $109 G 76 AC PI S 75
Venus (like new) 329 8 76 DC PI S 69
Venus AC PIS 75 G6b B Rcvr 59
Inte rce ptor B 289 G66 3/wdy PI S I'
Apo llo Linear 219 G77 Xmtr 49
55 Booster 49 G77A Xmtr 79

GSa·loo Xmtr 169
COLLINS GSB-201 Llneee 239
75A-1 Revr $139 r:/YJW line dr "75A-3 Rcv r 229 Super-ce ive r 19
75A-<l 3.1 Kc '" Comm II 6Mtr 7'
755-1 Rcv r 339 Comm III 6Mt r "32V- 1 Xmtr " HALLICRAFTERS30l· 1 (nea r new ) 349
305·1 Linea r 795 S53A Rcvr $45
KWM -I Xevr 205 5-76 Rcv r "KWM-I AC PIS "

SX-99 Revr 79
KWM· j DC PIS 89 SX·101 III Revr IS'
m e -3 Wa tt Mtr 79 S·I08 RevT 7'
R-388 Rcvr '" SX·I II Revr '"HT-32B Xmtr ' I'
DRAKE HT-<lO Xmt e 29
2A Rcvr SI 69 HAMMARLUND2AC Cdlib 10
28 Revr IB' Hg 100C Rcvr $89
2BO 0 Multi 29 H II -C Rcvr "'H Recite r 249 H§ I20X Rcvr 45

H 129X Rcvr "ELMAC H I<lOX Revr "'AS<lH Xmtr
$ "

H 160 Revr 189
PMR6A Rcvr 29 HO 170C Rcvr 189 MISSION HAM SUPPLIES

3316 Main Street, Riverside, Calif. 92501 :

~
Send spec sheet on BTl linear .
Q UOTE trade eflewence and terms. I
Please send la test HAM flyer . I
Put me on you r ma iling list.

(C.uh ord en ship ped FREE in continenta l U. S.) I
NAME _- ("p l•.as-;-p-;.inty _.- Ca ll _ _ _ _ _.. :

I
Address _ _ __.._ _ I
C ity State Zip _ I

L. .L.. ~a~.~r~~a~~1=-!~ 1
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Bob Baird W7CSD
37040 Summers Lane
Klamath Falls, O regon

The Poor Man's Occasional Antenna

Here are some very cheap portable antennas that work well.

There are occasions when you want an
antenna to use for a short time and you
would like not to make a major investment.
You'll even settle for something less than
optimum. Such situations are representative
of the sometimes mobileer, the vacationer
in the woods or at the beach, the short time
renter and the guy with limited real estate.

The sometimes mobileer
Many of lIS cringe at the idea of canni

balizing a good automobile. If you live ten
minutes from work. mobiling has no attrac-

It's not very pretty, but this temporary entenne
both stays on the car at 60 mph. and performs
well.

8~

tion as a daily operation. On the other
hand you go for a vacation in the summer
or a cross country trip for other reasons
three or four times per year and you would
like to have a mobile ham rig. The rest
of the time you could care less.

There are assorted ways of bolting or
strapping in or otherwise securing the rig
inside the car without permanently marring
anything, which we won't go into. But the
major problem is the antenna. Any kind
of permanent mount involves cutting holes
in the body, purchasing an $8 to $12 mount
and another $8 to $12 antenna and mount
ing same. It is easy to get $25 tied up in
a mobile antenna. Now for 23 cents apiece
yOll can buy a couple of rubber suction
cups and for less than $4 you can buy a
9 foot fiber glass fishing pole blank. If you
wrap the fishing pole with the proper
amount of wire you can get it to resonate
on any band and what's more it will radi
ate as well as any store bought antenna you
might get. For over 30 years \ V7CSD has
been hamming but never before mobile. \ Ve
decided to give it a try. T he photos show
the lash up. The bottom is the remains
of one section of a GI antenna upon which
the fiber glass pole fits snugly witb the
help of a little bit of tape for shimming.
\Ve formed a hair p in of heavy wire around
the holt in the bottom suction Clip bringing
the ends together and pushing about 6 inches
or so up into the metal rod. T he top suc
tion cup is "haywired" to the metal rod
and a piece of cord is tied to the door
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handle to make sure that noth ing b lows
away. Likewise a cord or strap connects to
the lower cup and run s under the door and
ties to the door handle or window crank
inside. Suction cups will hold b y themselves
up to 60 m iles per hour but may come
loose at higher speeds . Secured with cord
in this way you can travel at any speed.
The t ransmission line is two p ieces of HG
59 in para llel which approximates 36 ohms
and a good match for the whip . The line
is only about 6 feet long anyway. The inner
wires connected together c lip on to the end
of the winding on the pole and the shie ld
clips to the chrome gutter. w indows may
he cranked nearly sh ut or left open . Now
about the pole itself. By the well kn nwn
method of trial and error we decided to
wind 16 feet of wire evenly spaced on the
pole for a 20 meter qua rter wave. We then
ran a sing le turn between the whip and
the gutter and p laced the grid dipper coil
thru the loop. It dipped bcaut iflilly at 2 1
~ IHz. So we had a 15 meter antenna. \ Ve
soldered on at this point and wound a few
more close spaced turns and {lipped at 14
~IHz. Actually we can lise either tap and
we resonate at 21.35 ~IHz on th e top tap
and 14.3 ~I Hz on th e bottom. \\'e have
worked all over the U. 5. and one KP4
from \\'7 land on 15 and 20 meters with
this arrangement. However the ignition
noise while ill mot ion is as yet an unsolved
problem. The second whip wound for 40
meters works eq ually well and there is no
ignition problem . This time we sta rted out
with 50 feet of wire and finally wound
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the pole four times before achieving the de
sired frequency. \Ve fin ally spaced con
siderably closer at the lower end of the
whip. 60 fpet even Iy spaced would be pretty
close. T here is no question about getting a
dip at the resonant point ; it is very posi
tive. Once completed the who le assemb ly
can be installed or removed in a matter
of minutes. We have rece ived 59 reports
from the Mexican border and the Canadian
border both a t the same time on 40 meters
ill the m iddle of the day. I doubt that a
fan cy store bought job co uld do any better.

The vacatianer
There a rc those who go to a beach or

mountain cahin and rely on Reddy Kilowatt
to furnish energy. Of course th e fiber glass
whip wou ld work here too. T here is no ques
tion about it for the h igher freq uencies the

The malings of an inexpensive (18~ ) vertical
antenna.
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old ground plane is the best bet if you are
in a hurry. Of course there are those who
still have the old screw together GI whip;
they're ok too. Another stunt is to hang a
q uarter wave of wire between two trees, in
a vertical position. A novel idea is to find
a 16 foot 2 x 2 or even a 1 x 2 and pull
out 16 fee t of kitchen type aluminum foil
and wrap it length ways around the lumber,
clothes pole, sapling or whatever. Support
it in a vertical position with some cord guys,
string out 3 or 4 radia ls, connect hot wire
to the foil and shield to the radials. With
a transmission line of less than 6 feet be
tween the xmtr and the ground plane a
16 foot vertical will work eq ually well on
either 15 or 20 meters . Of course the SWR
on 15 will not be good but who cares with
6 feet of line. Any pi net will load into
it. \ Ve have worked the whole Pacific on
15 with this kind of a lash up. Last hilt not
least is the trusty dipole for low frequencies.
One sneaky way is to use some 300 ohm
ribbon and run out the necessary 60 odd
feet either side of center then clip out a
section of one wire at the 33 foot d istance
and you have a 75- 40 meter dipole which
will also work very well on 15 meters. Here
again let's do it the cheap way. Use 72
ohm ribbon. It looks awful small b ut actual
ly it will stand about 10,000 volts without
breaking down and you can even get away
with feeding it a kW. Why mess with bulky
and expensive co-ax? You can ground one
side of ribbon in your pi network and it
will work just as well as co-ax. How do
we get it up? Climbing trees is for kids.
If you're a kid ok. Otherwise do it some
other way. A ball of binder twine is an
excellent thing to have any way if you are
camping or on a vacation. Throw a hammer

or other weight attached to the twine thru
the branches of a tree or over a building
and hoist the flat top. If you want to get
way up, one method we have found that is
very effective is to use a bow and arrow.
The arrow will pull a light line over a
pretty high limb. Binder twine is cheap
enough to throw away when you move on.
For a permanent support either for a flat
top or to guy a ground plane binder twine
loses its strength (and so does polyethylene
cord).

The short time renter
The fiber glass wh ip will work well with

a few radials strung out under it in a fixed
location. Also the aluminnm foil ground
plane will last for quite a while if well
wrapped. Aluminum pipe is quite reason
able and if you are on the second floor
with a short transmission line to the ground
plane the 20-15 idea will work here too.
Of course an added loading coil would
make the lower frequencies available. If the
only way to go is up and you arc permanent
ly located, irrigation pipe comes in 40 foot
lengths. A 4 inch one cou ld easily be erected
by two men and would be much cheaper
than a tower. A lot of people are bothered
by the insulating problems of the ground
plane. This is not nearly as serious as one
might think. In the fi rst place a ground plane
is current fed. The voltage at the feed point
is very low. Dry wood makes an adequate
insulator. Or better yet boil the end of the
post, to support the ground plane, in para
fin .

AB of these low cost antennas will work
and deliver a good signal. Try one.
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Concerning Service

on Ham Gear

It has been said that a chain is no stronger
than its weakest link. Applying thi s log ic to
our ham business and taking all factors into
consideration it seemed that customer service
was onc area that could be strengthened.

Johnny Q. Ham, in these days of sophisti
cared circui try. simply has n' t the means to
properly service or repair his gear and when
it breaks down and needs attention , Johnny
wants it done right and promptly, too. ( Isn' t
that contest coming up next weekend ?)

Here at Harvard we have several strong
points going for those who want prompt and
correct trea tment. We have extremely corn
perenr personnel each day and evening. We
have the most advanced service facil ities and
we have a most comprehensive lib rary' of orig
inal manufacturer's service notes or instruc
tion manuals all arranged to speed our work
and to insure your satisfaction.

The people working here are all practicing
hams of long experience; they understand your
problems and, more important, how to achieve
the original manufacturers' goals of perform
ance. For example David Schilling has worked
on and mothered literally hundreds of R388
and R39D receivers. Charles Branch has a kit
of specially made tools for cleaning and re
storing, like nothing we have ever seen ~efo~e ,

and when Charley cleans up your A4 It W Ill

be just like new. Mervin h.kKee, whose spe
cialty is sideband gear. can quickly null out
the unwanted carrier and sideband and run a
performance check on the overall gain of your
SSB rig. Ou r newest lad Karl is particula rly
keen on Swan, National and Gonser's tran
sistorized rigs, and on Coll ins S lines. All the
boys are proficient. Dick Tassone loves mobi le
installations and he's constan tly looking for
that perfect noise free job.

Equipment wise we have solid state coun
tees to 15 Gc and accurate to one part in IDS
per day (compare that with your Be 22I ) .

digital voltmeters, digital ohmerers and HP's
425 micro-micro amperemerer that will meas
ure the energy of a mosquito' s flight-that is
if we knew enough to harness the critter. The
techniques that each person employ are chan
nelled to the kind of job you have for us.
The best of Tektronix, G. R., HP and other
specialized manufactu rers are utilized to ad
vantage.

So fellows if you want your gear serviced
even though you bought it elsewhere and you
want it done right and quickly d rop us a line,
or better yet send the piece along with a brief
run down of the problem you're experiencing.
Our charges are particu larly modest consider
ing our investment in facilities : Only $5.50 per
hou r plus replacement costs. W~'re !Jot in the
service business but proper service IS a neces
sary adjunct to our ham business.

For those who are considering purchasing
new gear, isn't it some consolation ~~ .realize
that these same service men and facilities are
available to fulfi ll the terms of ou r warrantee?
Very few pieces of new equipment ever need
go back to the factory with the time consum
ing process of service and shipping two ways
causing you need less delays. .

Prompt service is a proven factor at this
company. Remember also that we sell all
standard brands plus a full line of accessories.
W e're New England 's only exclusive ham
house.
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those windings. The process is repeated
again and again as long as an AC voltage
exists across the p rimary winding.

The ratio of the number of turns of wire
on the primary to the number of turns on
the secondary will always determine the
ratio of the voltages of the primary to the
voltages of the secondary. This simply means
that the following holds true.

AII.n H. M.tth.ws WB2PTU
R.D. I, W.verly, N. Y. 14892

Rewinding The

Power Transformer
TURNS (primary)
VOLTS (primary) -

TURNS (secondary--- --
VOLTS (secondary)

Teble 1

Knowing these simple facts and that the
power capabilities of a transformer do not
change when we rewind it, we can pro
ceed to rewind a transformer, for any
specia l application. Step by step instructions
are given.

1. First, figure your power, voltage, and
current requirements. A 21h volt transform
er delivering 10 amperes will handle 212
volts X 10 amperes or a tota l of 25 watts.
This means that you must rewind a trans
former capable of handling that much
power. Most television transformers are de
signed to deliver 200 to 300 watts cont inu
ously, day after day, and will handle much
more power in amateur applications.

2. Remove the shell covers from the trans
former and identify the leads. Trace the
wires back into the windings. Usual ly the
fil ament winding for the rectifier tube is on
the outside, then comes the 6.3 or 12.6
volt winding, then the high voltage winding
and fina lly the primary or 117 volt wind
Ing. These can readily be identified by the
color code in most transformers ,

Green 6.3 or 12.6 volts
Yellow 5 volts
Black 117 volts
Red High Voltage
Red and yellow Center tap of IIV

While this color code is not nlwavs used
a little work with the voltmeter wiII ' identify
all the wind ings.

3. Remove the paper covering the first
winding and coun t the turns of that wind
ing. Divid e the number of turns by the
vol tage of the winding. For a typica l 5
vol t winding, there may be 15 turns. This
gives us 15 turns /5 volts or three turns per
volt. This ratio of turns per volt will exist
on every winding of the transformer.

4. Multiply the number of volts of your
new winding by the number of turns per
volt fou nd in step #3. In my case I wanted
21i. volts for 866A rectifier turbes so I used
71h turns on the winding. The size of the

Cu r ren t capact t v »
14.8 am per es

9.33
6.87
3.69
2.32
1.4$

.918

.677

.363

.228

.144
mil ls per a m pe r e

w tre g au g e,.
12
14
16
18
20
22
2'
26
28
3.

·Flgured o n 700 c ir cu la r

Many radio amateurs feel that the days
of rewinding power transformers are long
gone, and they may be right in this, but
there are still two good reasons for "roll
ing your own". when it comes to certain
cases. These are expense and the fact that
transformers for certain voltages arc hard
to come by.

Actually a transformer is a simple de
vicco It consists of a core, usually laminated
iron or steel in a power transformer, and
two or more windings of suitab le wire
wound on the core. The power capabilities
arc determined by the type of core mate
rial , the size of the core, and the diam
etcr or gauge of wire used in the windings.

As an AC voltage is applied to the pri
mary, (the input winding) it causes a
magnetic field to expand around the core.
That is, the core becomes magnetized. As
the magnetic field expands, the magnetic
lines of force cut across the secondary or
output windings and induces a voltage
across those windings. When the inp ut volt
age drops to zero as our 60 hertz current
does 120 times per seconds, the magnetic
Held co llapses, the lines of force once again
cut across the secondary windings and a
voltage of opposite po larity is set up across
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WRITE:

Yes , here i t is from Mos ley .. .& a Tri o.
Band Trap-Master beam (1 KW AMICW
and 2 KW P.E. P. SSB) featuring a NEW
Mosley matching system, "Broad Bond

' Matching" with coax fed ba lanced e leo.
ment for even more antenna efficiency
nd addi tionaI gain!

Tnls 'ctasm: New addition to the Trap- ..
Moster family of beams, .incorporating the
All-Metal encased traps mode fa mous by
the original and s ti/J extremely populor
TA-33 beam, brings you: (1 ) A fron t-to
back of 20 db. or better on 15 and 20;
15 db. on 10 meters. (2) A ga in of 8 db.
over re ference dipole or 10.1 compared
to isotropic source. (3) A longer boom
for even wider element s pac ing. (4) A
SWR of 1. 511 or better. (5 ) Priced to fit
your budget.

FOR MO RE INFO RMATION

& ..Ie"
~61Qd::::! ,J,.jl'U;tei~.R.G1;L e kY..o••.;BB1PYJ;iL.QJi.J:d.Q~3.Q.44i

Revolutionary MATCHING

Th e Classic 33

New from MOSLEY
for 10, 15, anD 20 meters

wire needed to carry the current may be
obtained from Table 1.

5. Now carefully (ha l) remove all the
wind ings you are not going to use. In my
case I removed a ll but the primary. You
may want to save the high voltage or a
winding already in place. By saving a hi gh
voltage winding and add ing a 28 volt wind
in g we can build a nice transformer for
surplus gear.

6. When you have removed the windings
yo n no longer need, you can disassemble
the core. Using a screwdriver, a light ham
mer, and a pair of pliers, force the E
shaped pieces out of the core. Notice that
there are about three E 's facing one way
and then three facing the other direction.
The first few E's are hard to remove but
the rest a re easy. Also save the cardboard
caps usually found on the ends of the wind
mg area.

7. Now carefully p ut on the new winding.
Formvar insulated wire is excellent for this
and may he purchased at a local motor re
winding estab lishment or if you can't find
it there, order it from Allied . Insulate be
tween each layer of a winding and be
tween the various windings. The easies t in
sulation ] found to use was Scotch #33
tape but you can ob ta in paper for the same
p urpose. T he winding may be p ut on b y hand
or if it is a high voltage winding with
many turns, the core may be placed on a
wooden block and chucked up in a la the .
Keep track of the number of turns or your
face will be red later on. Do not forget
your center-tap if you need one. A piece of
we ll-insulated, flexible wire should be used
and this solder connection should be taped
well.

8. After the new windings are in place ,
tin the ends of the wire and a ttach flex ib le
leads about twelve inches long. Now add
a fina l layer or two of tape. In my case,
since this winding would carry high volt
age DC, [ added several layers.

9. W e're almost done! Reassemble the
co re, placing three E 's one way and then
three the opposite way. The last few will
go in hard but use a ll of the core mate
ria l. When this is completed, p ut on the shells
and tighten the holts tha t hold the trans
former together. These will probably have
to he retighten cd later as the t ransformer
is used, until they arc completely tight. If
they are not tight, the transformer will buzz.

10. Install the transformer, usc it , and
think of a ll the bucks you saved by wind
ing your own.
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The Drake L-4 Linear Amplifier

J im Fisk W IDTY
RFD I. 80x 138
Rindge. N. H. 0346 1

The new Drake L-4 linear amplifier has
just abo ut a ll the Features you look for in
a high power rf amplifier. Since this com
pact unit is rated for continuous duty, it
will loaf along at 2000 watts PEP on single
sideband, or a full gallon on C\V, AM and
HTTY in amateur service. The complete L-4
amplifier consists of an rf power unit and
a solid state high voltage supply. There is
a long connecting cable provided so the
amplifier may be conveniently located at
the operating position with the power sup
ply tucked underneath out of the way.

The Drake L--l may be driven to its full
rated input on single sideband by any trans
mitter that has all output of 100 watts PEP.
For Full input on CW, AM and RTTY, the
exciter must have an output power of 75
watts. For maximum efficiency, the 50 ohm
input impedance of the amplifier is matched
to the grounded grid power amplifier tubes

90

through a factory adjusted, broadband pi
network. There is a separate network pro
vided for each band and when peaked lip
it will cover the entire amateur band. To
cover other frequencies in the 3.5-30 ~IHz

spectrum, these circuits may be adjusted
by the operator. This is especially helpful
for those hams who handle a lot of traffic
on the MARS frequencies. The necessary
adjustment is very easy to make and re
quires only an SWR bridge; the instruction
manual gives complete details and the en
tire procedure shouldn't take more than
four or five minutes.

To ensure that the odd order distortion
products are suppressed more than 35 dO,
a slight amount of negative feedback is
obtained in the L-4 by raising the grids
above ground with 200 pF grid bypass ca
pacitors. In addition, a very effective ALe
circuit is included to prevent overdrive and
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electronics cenler, inc.

FORMERLY

AMATEUR ELECTRONICS, INC.

NEW HOME AT

2929 N. HASKELL
DALLAS. TEXAS
PHONE 214-526·2023

'Everything for the amateur'

Walt WSZYA • John WASDMG • John
KSHIH • J im W5DMI • Pat WSCI • Mack
Agent 86 • Ronny Agent Il1h • Bill
WASOTF • By WSGQE

•Inc.

$420 <:\0

80·40·20

t
00 0

15·10

~~6Meters
""300 Walts

GALAXY V
V

The most Powerful-Reliable
Rugged Transceiver Anywherel

: 929 N. HASKELL • DALLAS. TEXAS 75204

214.526·2023

onics center,

OF ANY
TRANSCEIVER

IS ITS

THE

VFO STABILITY
so, Compare
the steady

"heartbeat"
of the

GALAXY
with that 01 its

strongest Competitor!
FOR DEMONSTRATION OR QUOTE

VISIT-CALL-WRITE ...
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exact ly with plate current dip .
An internal antenna changeover relay is

Included in the amplifi er to feed the an
tcnnu through to the receiver when receiv
iug or when the power is turned off. To
elimina te any diode noise which might be
generated by the fina l tubes during receiv
iug, they are completely cut off by apply
ill~ 120 volts to their cathodes during re
ceive. Since the tubes used in the final heat
up to operating temperature in about three
seconds, it only takes this amount of time
fro m the completely off condition to the
full rated input. This permits the L-4 and
its power supply to remain off until it is
required for communications (such as rare
DX1). The fan used to cool the final is
amazingly q uiet and it's nearly impossible
to tell that it's on without looking.

The two meters used to indicate plate
current, grid current, plate voltage and rela
tive output a re of the taut-hand type for
maximum reliability and long li fe. This type
of meter movement has virtua lly no friction,
so the operator is assured of accuracy and
repeatability. The upper meter always in
dicates final plat e current, while the lower
one may be switched to read grid current ,
pla te voltage or relative output.

Tuning up the Drake L-4 is a real snap
and only takes a couple of seconds. Since
the input stages are b roadhanded and pre
sent an essentia lly flat 50 ohm load to the
exciter, jf the exciter is properly loaded
into a 50 ohm transmission line with low
S\\'R, turning Oil the L·4 has no effect on
exciter tuning. After waiting three seconds
for filament warmup, you can hit the switch,
load the antenna, tunc for a dip and ca ll
CQ. By checking your plate current and
plate voltage, your fi na l de input may be
easily ca lculated from the chart that the
Drake Company provides in the instruction
manual. This cha rt takes into account any
fluctuations in line voltage (and therefore
plate voltage) so that the full legal limit
under various cond itions may be easily
calculated.

Althou gh the high voltage powcr supply
may be operated from either a 115 or 230
volt line, the 230 volt system is recom
mended for best supp ly regulation. In fact,
when the L-4 arr ives from the factory, it is
connected for 2.10 volt opera tion. For 11 5
volt operation, it is only necessary to move
a couple of the jumpers on terminal strips
in the power supply and rf power unit .
However, if a 115 volt circuit is a ll that is
availab le, it must be fused for 30 amperes,

~\ m p li f f e r : 13- 15/16 " X
i - 7/ S" X 14-1 5/16 " : weight
32 p ou nd s . Powe r :< u Jl pl~.. :
6· 3/4 " X 7 -7 / 8"' X 11 " ;
wetg-h t 4 3 pound s.

$ 1:! la .OO

2:10 v o lts a c, 50/ 60 Hz at
15 amperes , or 1 15 volts
nc. 50/60 Hz at :10 am
p vr e a .

50 o h m!' unbal a n c ed ,

A d fu s t abte pi ne tw o r k d e
slg- ned to l o ad i n t o 25 t o
100 o h m u n ha Ia n c-ed lo ad s
( 50 o h m coaxial li nes
wit h S\VH l e s s t han 2:1) .

Tw o 8IG;l or 3-4ll0:-': trl 
o d es ope r n t ed In clas s n
g r o u n d e d grid .

B road ba n d input t uned
ctrcut t on o a c h b and Cor
h i g h e fli ci e n cy with mini
m u m dtsor tton : t runsm tt 
timr ALe ; r ap id hea tf n g
Illa m cnt tuhes-:l s e c o n da
Crom ini tia l turn on to
ru ll r-ated input : in terna l
a nte n n a s wl c h i ng-,

All amateur band s fro m
80 tnrouen 10 m e t e r s .

200 0 wa t t s I'EI' ssn, 1000
watt!' d e o n C,,' , A:'If a n d
HTTY

100 wa t t s PEl' S S U, 75
wnt t s C \ \ ", A:\I a nti ItT1'¥.

P o w er
r euu i rem e II t«:

Stae a n d
we igh t:

F e a t u r e s :

[' I' j l" ( ' :

I)rill.. e I._I ~llt·t·I"(·llllons

F' r-equenc v
co v e r a g e:

Tube llnetj p:

U ri ve
r-cq u i r e men t s :

P o w e r in p ut:

lnput
t 1lI 11ed a nc-e :

O utpu t
l rn ped a n r-e :

further reduce distortion. A sma ll amount
of rf energy is picked off the input and
applied to a semiconductor diode which is
normallv reverse biased. The amount of re
verse bias is controlled by the transmit
t ing AGe threshold control, so the point
where the rf is rectified may be precisely
controlled by the operator. When the rf
exceeds this reverse bias, the d iode con
d ucts and a negat ive voltage p roportional
to the rf signal applied to the grid appears
at the ALC output connecto r. This signal
may be used with the exciter th rough its
external ALC input to con tro l audio ga in.

T he power tubes are ma tched to the 50
ohm output by a conventiona l pi network.
T o maintain high Q and high efficiency,
the ta nk coil is constructed of very large
diameter tubing and completely silver plated.
A portion of the rf output voltage is recti
fied and applied to the output meter
through a sensitivit y potentiometer. This
little convenience is very helpful in obtain
ing maximum output fro m the amplifier
since maximum output does not correspond
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" Used Equ ipment Speciol"

CAMERAl

$105.00
$124.95

List

CONCORD, N. H.

ACl'lO;\!

FONE
603·225-3358

HO·I00e
HQ~I040X

Write for Latest Complet.

SMILE ... You're on TV

The Hommarlund HQ·1 70A offe rs th e Amoteur a
proctica lly end less combinat ion of tuning techniques
whereby optimum reception of SSB/ CW & AM/MCW
moy be ochieved. Selectab le Sideba nd , Full dlel
coveroge 6 thru 160 meters, plus 2 meter ca lib ro tion.
Built-in 100 kc Crystal Calibrato r. Aut omotic Noi se
limiter. a nd ma ny other feetures,
HQ~170A $369.00
HQ·170AC with 204 hour clock/ timer $379.00

Also in stock:
HO.170A .YHF $429.00
HQ_170AC·YHF with 2 04 hou r clock/timer $439.00

(VHF Series: From 2 to 160 meten )

Just think! Televising your fomily gnd reletlves on
the living room TV set with YO UR OWN TV CAM ERA .
Interested?? No matter whether you' re considering (I

comerc bu ilt pri mgri ly fr om junk bOIt po rts or f rom a
complete kit. ATV RESEA RC H hos just wh ot you need .
Over 8 di ffe rent tube ond tronsisto r models to select
from. STARTER KITS 51 8.9.5 up ••• MAJOR CO M 
PONENTS KITS 5.58.2.5 up . • • COMPLETE KITS
(tronsistorized & pri nted circuit ) 5149.50 up.
Get sto rte d in this FASCI N ATING HOBBY tedoy by
w riting for 0 copy of our NEW 1967 coto log . It con
toin s 0 comprehensive listing of kits, lenses, vidicon
tub llS, tr ipods, focus/ deflecticn coils (both regu ro r ond
slow scon): plus pions, outomotic light kits, cho rts,
e tc. Pleese include 10: to cover cost of moili ng.

Established d ealer inquires invited.

UGIIl'S!

P.O. BOX 312

&~RADIO
. .. WlDTY

the circuit conductors should not be less
than number 10 and no other eq uip ment
should be operated from the circuit. Do not
operate the L-4 from a standard 115 volt
light circuit because the circuit cond uctors
a re not large enough to safely carry this
load .

Most homes arc eq uipped with 230 volt
service for either an e lectric stove or a
clothes dryer, so it's a re latively easy mat
ter to have an electrician run a 230 volt
line into your shack. Another solution, and
one that I have used is to make a 230 volt
extension cord using three conductor, num
ber 14 house wire. When 230 volts is re
quin -d, a ll you have to do is unplug the
clothes dryer and plug in your extension.
This is not the most convenient method in
the world , but it does work temporarily
until you can get an e lectrician to put anoth
er line in . Be sure to use large 230 volt
pl ugs and sockets on the extension cord
so 11 0 one can plug a 115 volt appliance
into this line.

The proof of the pudding of any ampli
fier of course is in the operating, and this
is where the Drake L-4 rea lly shines. In
amateur operation, p robab ly the toughest
co nditions a re those when a rare dx station
is on and dozens of fe llows a re ca lling him.
Obviously, the strongest signals will con
sistcntly work the ra re ones first. Another
good test is over d ifficult path s; from the
cast coas t for example , propagation into
the south Pacific area is usually open lcss
than an hour each evcning. Assuming a good
location and a good antenna, the sta tion
that can consis tently work into Tahit i, Samoa
and Fi ji from New England has a power
amplifier that is really putting out. T he L-4
performed magnificently in a recent dx test
and added severa l new ones to the \ VI DTY
countries list , including several from the
e lusive south Pacifi c. Bunning phone patch es
is another test where the D rake L-4 comes
away wi th flying colors. On 20 meters in the
evening it is di fficult to find many spots
that are void of QR~1. T herefore, to run
a phone patch, even locally, you have to
have an outstand ing signal. Here again the
Drake does a very nice job, providing strong
readable signals where lower power and
lesser amplifiers just wouldn't do the job.
For the amateur who works dx or other
wise must work over d ifficult paths, the
Drake L-4 linear amp lifier may be just the
answer. It certainly has d one an outstand 
illg job for me.
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Bob B.;,d W7CSD
Oregon Technical In stituto
Kla math Falls, O regon

The Carrier Again

:"'7CSD's article , "Amplitude Modulation vs. the Carrier,"
In the October 73 generated a lot of mail. Here's some
further discussion of the topic.

OK Iellas, I get the message. I If you're
a school teacher this happens at least once
a week. So you take another approach. Let's
start over again in the reverse order. Let's
start out with what we know we have and
see if we can find out what we started
with. A mathematical example will put
everything in foc us.

Let's assume we have -a 100 watt carrier,
100% sine wave tone modulated working
into a 100 ohm load. Now I know they don't
make 100 ohm coax but this is a handy
figure for us to work with. First, we all
can agree that this signal consists of a
carrier and two sidebands. In this case (most
of us will agree anyway) we have a 100
watt carrier and two 25 watt sidebands.
Since a scope looks at voltage. let's reduce
th is to power in terms of voltage and re
sistance or E2R = P. Solving for E we find

1. See W7CSD's articl e on page 82 in the
October 73.

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

1 "
Fig. I. Sum of t wo vedors. This is a perellele
gn m gra phic solution.
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that E = ,!RP. In the case of the carrier

E = V 100 x 100 or Ec = 100 volts. Each
sideband E = V 25 x roo or E" = 50 volts.
This will come as no surprise to most of
us.

Now we know that we can represent any
no voltage as a vector (actually a rotating
vector or more properly called a phasor).
If we have several vectors to add we can
add them up by several geometric means;
the simplest is to form a para llel-ogram as
shown in Fig. 1. The diagonal is the vec
tor sum.

Now if all parts of the circuit are at
the same frequency we can treat the vec
tors as though they were standing still and
add them up and say this is what a meter
will read if you put it in the circuit here.
However if we are considering adding vec
tors at different frequencies we can only
do so an instant at a time. In our AM
signal (sine wave tone modulated) we have
three componen ts at th ree different fre
quencies. They must add up to the modu
lated wave. Let us use Ve, the carrier volt
age, as a reference vector. Remember that
it is rotating but we can treat it as if it
were standing still if we use it as a refer
ence. Then vectors of other voltages at
other frequencies arc rotating faster or
slower than the reference. Now let's see
what the vector S11I11S are for severa l in
stants in time. At time T, we find V.. in
reference position. VII. the upper sideband
pointing to the left and rotating counter
clockwise (by trigonometry counter clock
wise is considered positive and the upper

73 MAGAZINE



Vc 0 100V ' .VU"VL" !lOV •• , •, • , •, • " " • •

" ~,.
~

, • ",-- ,. ve ,. ,. ,.,. ",' ••, ,. •.'

• • .! • • • • •.. .. V'll so V' O s» '" Vo lOQ V 'll 110 voZoo V II:: 110 Vom

~
"•••

TO T, T, TO

Fig. 2. Modulati on envelo pe plotted from instanta neous amplitud es by vector addition. The color
overp rint gives the vector su m indicated by V with a short ba r over it .

sideband is higher in frequency and there
fore rota ting faster than the carrier) and
VL, the lower sideband is pointing to the
right and rotating clockwise (slower than
the carrier). The vector sum is the carrier
itself or we are going thru the zero mod
ulation point. 45 ° later at T2 we see the
resultant is a small fraction of the carrier
and we are in the negative modulation
area. At T, the sidebands completely cancel
the carrier and we have 100% negative
peak. At T. we have the same condition
as Tc At T, we have the same condition
as at Ts. At Te the resultant is greater than
the carrier and is in the positive modulation
region. At T, all vectors add directly and
we have twice the amplitude of the carrier.

100% positive peak many other points in
time could be taken. Thus we ge nerate the
well known A~l envelope by vectorially add
ing the side bands and the carrier. Note,
the carrier is there all the time. The ques
tion immediately arises. \Vhat happens if
you over modulate? Now you cease to talk
about two discrete sideband frequencies,
upper and lower. You are now making a
square-bottomed envelope and addit ional
sidebands (splatter) arc genera ted. What
ever these additional sidebands may be they
will make the vector sum of the carrier
and an sidebands add up to zero on the
negative peaks and the carrier will still
be there.

. .. W7CSD

Replacing Halyards
Replacing halyards has always been a

problem because a knot will not pass
through the pulley hole. I have been using
nylon ski rope which only costs several
cents a foot and lasts for years. I found
that when it had to be replaced I could
cement the two pieces of rope together by
using a smaIl piece of Nylon twine between
them. The small twine is inserted in the
ends of the ropes and a match held under
nea th it until it becomes sticky. In a few
minutes it will solidify and be secure. Now,
by pulling on the old rope, the new one
will come right on through the pulley.

. . . Ed Marriner W6BLZ
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Jim Kyle K5J KX
1236 NE 44th
Oklahoma City, Okla.

A Simple

Current Controller

Frequently the experimenting ham finds
need of a device to control current in a
circuit, rather than voltage. One example
of such a need is in a RTIY local loop,
where current should be maintained at 60
rnA (for a Model 15) even thongh line volt
age, and as a result the de supply voltage
available for the loop, may vary. Another
example is the b leeder resistor of a power
supp ly, which must a lways draw a mini
mum current but which is only wasting
power if more than that minimum is drawn.

The co nve ntional approach to this situa
tion is to usc a voltage much higher than
desired across the load, and drop it through
a high-valued resistor. For instance, RTTY
circuits often lise a 125-volt supply and a
2000-ohm resistor, so that 60 rnA can flow
Hilder short-circuit load. Small voltage
changes then resnlt ill little current change.

In the case of the bleeder resistor, the
resistor value is merely figured so as to
draw minimum permissible current with
the minimum voltage expected . As voltage
rises, so does b leeder current , but we don't
worry too much about the wasted power.

However, because of the unusual char
acteristics of tetrode, pcntode, and beam
power tubes, it's simple to build a true
constant-current generator, or controller,
which cun be set for any desired amount
of current and will maintain current flow

•

"'"

'---~",

FiC). I. A simple c urre nt confroJler.
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very close to that value regardless of the
voltage applied.

Some extra voltage is still needed to op
erate the tube, but it's usually much less
than needed to assure reasonably-constant
current under voltage variations, were the
conventional resistor hookup employed.

The controller works because a tube with
a screen grid will, if both screen and con
trol grid voltages are fixed, maintain a con
stant current flow regardless of plate-to
cathode voltage (except at extremes of op
erating characteristics). Actually, the cur
rent isn't absolutely constant-b ut if, in
stead of holding control-grid voltage fixed,
we obtain it by means of cathode b ias so
that the bias increases as plate current
does then the cathode current will remain, .
virtually consta nt throughout the tube s op-
erating ra nge. .

The circuit is shown in the schematic.
No parts values are given because they will
depend entirely on the individual applica
tion. The tube can be any screen-grid type
which will pass the desired amount of cur
rent; in general, TV horizontal-output tubes
seem to work best as their effective ampli
fication is high. However, the 6V6 is a lso
excellent.

The screen voltage should be chosen to
allow the desired current to pass with the
grid voltage placed about halfway between
zero and cutoff. It should be regulated b y
a string of NE~2's or VR tubes as shown
so that it won 't vary with the current. HI
is simply a dropping resistor and should
be chosen so that the NE-2's all light under
operating conditions.

The va lue of H2 will determine the range
of current contro l possible. Its maximum
setting sho uld be such that cutoff voltage
for VI will be developed by the minimum
current desired. Then with the arm toward
VI's cathode, current will increase, and
with maximum resistance in the circuit , cur
rent will be at a minimum.

To see jnst how this works, let's plug
in a few numbers. Let's assume we're using
a 6V6 for Yl , and are holding its screen
voltage at 250 volts. Furthermore , we want
to have 20 rnA current flowing in the ex
ternal circuit.

A look a t the curves for the 6V6 shows
that with a screen voltage of 250 volts,
and the same voltage on the plate, a grid
to-cathode bias of 20 volts will allow 20
rnA of current to flow. This 20 rnA will
develop the required 20 volts across a 1000
ohm cathode resis tor, so we use a 1000-
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Now an increase in load current from
40 to 60 mA would give us a bias increase
to 20lf.a volts, which would in turn reduce
current to about 20 rnA, and on the way
clown things would lock up at 40 rnA where
they started, just as before.

Thus, by making R2 adjustable, we can
dial the amount of curren t we want to flow
in the circuit, and the controller keeps that
current constant.

Should supply voltage drop so low that
the screen voltage of VI drops out of regu
lation, the gadget fails. This can be over
come by supplying the screen from a sepa
rate source, because plate voltage can be
allowed to drop far below the screen value
before the device stops working. However,
ill many applications the major problem is
a change in current drawn by the load,

Used as a bleeder resistor, this circuit will
draw only the amount of current it is de
signed to pull no matter how high the sup
ply voltage goes (until VI blows up from
ovcrvoltage around 1500 volts or so!).

Second-hand 6L6's are cheaper than 25.
watt resistors, and far cheaper than 100
wa tt bleeders. The wattage requirement in
a bleeder comes primarily from the power
thrown away by excess current at highest
voltage; this hookup will let a single 6L6
bleed a 750-volt supply, without wasting
any current either.

ohm unit for H2 and bring the grid back
to the lower end (with a larger pot, we
set it for 1000 ohms between grid and
cathode).

Now jf the load should attempt to make
current increase to say 25 rnA, the grid
bias voltage would also increase to 25, re
ducing current flow to about 9 rnA. Of
course, as the current flow dropped the grid
bias would drop accordingly, so that as
current passed 20 rna going down the grid
bias would be back at our 20-volt starting
point and the practical effect wonld be that
the current never got a chance to change
at all.

If the voltage applied to the current
control and load together were to increase
so that there were 400 volts across the 6V6
instead of 250, the 20-volt bias would still
hold current to 21 mAo However, 21 rnA
of current would increase bias to 21 volts,
which would result in current dropping to
about 18 rnA, and as before it would stop
before dropping so low. The stop this time
wouldn't bc right at 20 rnA, but would oc
cur at approximately 20.05 rnA-which is
fairly close control!

Should we want to deliberately increase
the current from 20 to say 40 rnA, the
curves tell us that grid bias should be 13th
volts. Ohm's Law tells us that about 338 ohms
is the size resistor needed to develop 13th
volts with 40 rnA flowing, so that's the
setting for H2.

- . . K5]KX

What's New for You?
This second of our monthly columns de

voted to any topics of special interest to the
technically-minded ham will be a bit short
as the first announcement of the column
didn't reach readers in time for them to
submit items. We'll be looking for some
thing from you in next month's 73.

This column is interested in short notes
about new semiconductors, newly available
surplus, technical nets, technical meetings,
new records, comments about articles that
have appeared in 73, notes about equip
ment and other topics. Please make your
comments short and get them in to us early.
The deadline for items for the next possible
issue of 73 (April) is the 10th of Febru-

,

ary.

Correction
The "Home

FEBRUARY 1967

Paul Franson WAICCH

Brew Rectifier" described on

page 52 of the November issue is wired
for a negative outp ut voltage rather than
positive. If you wish to use this circuit for
B+, reverse the diodes.

Attention Golaxy Owners
Owners of Galaxy 2000 Linears and Gal

axy remote VFO's should write for service
bulletin 6-1, which gives some useful in
formation including the use of the remote
VFO on RTTY. \Vrite Owen L. Meyerson,
Galaxy Electronics, 10 South 34th Street,
Council Bluffs, Iowa 51504.

Correction
In the article by WI00P in the September

73, "Add AGC to your receiver," the diodes
in Fig. 2 on page 27 are reversed.

Correction t o Correction
Sigh. The correction on page 113 in the

December issue is wrong. The N-channel
and P-channel FETs are reversed.
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Tom l amb K8 ERV
1066 l archwood Rd.
Mansfield, Ohio

Equalizing AFSK Tones
Common methods of ~eying audio oscillators for AFSK lead to unequal mark
and space amplitudes. This article describes a simple method to avoid this.

The common method of obtaining an audio
frequency shift signal is to switch the tun
ing capacitance of an audio L-C oscillator,
as shown in F ig. 1. The space frequency
(2975 Hz) is formed by L-C" while the
lower mark frequency (2125 Hz) is formed
by L-(C,+C.). While adding C, lowers the
frequency, it unfortunately lowers the cir
cuit impedance which usually lowers the
Mark output level. 1 say "usually", because
it depends on the oscillator circuit and the
circuit Q. This reduced mark output can
cause distortion in the receiver TU, and
lowers the mark SIN ratio.

A review of the literature shows that
this mark-space amplitude difference is
either neglected or equalized by a C or LC
network in the oscillator output. I would
like to propose a much simpler method of
tone equalization.

The Twin City AFSK circuit was used
as a typical oscillator for tests, with the
keying circuit temporarily omitted (Fig. 2).
The mark amplitude was measured at 3 dB
below the space amplitude. Let's see what

TO osc
ccr

can be done about this.
Instead of thinking of the mark ampli

tude as being too low. let's consider the
space amplitude to be too high, and look
for an easy way to lower it. Adding re
sistor Rt (Fig. 2) across the switch does
the trick The mark circuit (L-C,C,) is not
affected, but the Space circuit now has its
Q lowered by It, in series with Cc As the
value of Rl is decreased from a very high
value the space amplitude drops quickly,
but the space frequency is almost unaffected,
as shown in Fig. 3. For this particular cir
cuit the tone amplitudes will be equal if
R, is I25kn. The space frequency shift due
to R,C, is only 312 Hz.

Now let's continue with the diode keying
circuit of the Twin City circuit, F ig. 4. R.
loads the space circuit through the keying
diodes, D, and D:. The circuit characteristics
were first measured using silicon TV diodes
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Fig. 3. Effect of tuned circuit loading an ampli
tude.
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Fig. r. The eommon method of obtaining an audio
frequency shift for Rny.

Fig. 2. Oscillator section of Twin City AFS K len
~eying diodes.

73 MAGAZINE



While the proper value of R, will vary
with the circuit used, I believe an equaliz
ing value can be found for almost any os
cillator and keying circuit. Remember that
equal mark-space percentages of modula
tion are the goal. If your speech amplifier
is not flat, this system will permit the proper
amplitude adjustments.

(Texas Instruments U-213) for D, and D.,
with the results shown in Fig. 5. Note that
the mark and space tones will be equal in
amplitude if R, is 250kll.

Next germanium I N35 diodes were tried.
These are similar to the Twin City I N54's,
which I didn 't have. Fig. 5 shows that the
germanium diodes load the space circuit,
due to their low back resistance. Rt should
be about 85kll for equalization, but this
will vary with the particular diodes used .
(The voltage across the oscillator circuit is
a bit high for l~54's and I N35's). If R,
is 39kn as shown in the Twin City circuit,
the space amplitude will be about 3 dB
below the mark, just the opposite of the
usual situation.

Fig. 4. Twin city l eying circuit.
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Cutting Holes in
When you bring a transmission line into

the shack, many times the most obvious
route goes right through a window screen.
Much to the consternation of the XYL,
many hams arc apt to stick a screw driver
into the screen and spread the strands a
little bit. A neater method is to use a con
ventional chassis punch about a half inch
in diameter. To prevent the strands from
unraveling, several techniques may be used.

Window Screens
If the screen is brass or copper, the strands
around the opening may be soldered to
gether. For aluminum or plastic screens,
a little bathtub caulk does a marvelous job.
If care is taken in choosing the size of the
chassis punch, the cable will fit snugly in
the opening and no insects will get in.
Furthermore, if the hole is placed near one
of the comers, it may be patched up later
with little notice. . . . Jim Fisk WIDTY
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Jim Fisk WIDTY
RFD I. Bo. 138
Rindge, N. H. 03461

International Crystal
SBX-9 Sideband Exciter

If you're one of those fellows who has
been procrastinating about getting on VHF
sideband, the new International Crystal 9
MHz sideband exciter is just what you're
looking for. The high frequency addicts can
read on too, because the SBX-9 is equa lly
suitable for any of the ham bands below
30 ~IHz. Basically, this new exciter from
International Crystal is a crystal controlled
9 MHz single sideband generator with se
lectable upper or lower sideband. 1t uses
a very steep sided four crysta l half lattice
filter in conjunction ,vith a 7360 balanced
mixer to obtain a minimum of 45 dB carre r
suppression with at least 40 dB suppression
of the unwanted sideband .

In all, the SBX-9 uses four tubes to gen
erate 0.5 volts of 9 Mllz sideband energy
across the 50 ohm load. In the input a high
impedance dynamic or ceramic microphone
is used to drive a 12AX7 audio amplifier;
this audio signal is fed into one side of a
7360 balanced modulator. The control grid
of the balanced modulator tube is fed by

snX-9 Speelnentl(ln"

Frequency: 9 :MHz crystal controlled.

Operating Selectable u p per or lo w e r
mode: single sideban d.

n I" output : 0.5 volts across 50 ohms.

Sideband Four crystal half lattice fil-
generation : ter . Carrier suppress ion 45

d B mtntmum. Unwanted
s ideband suppression 40 d B
m inimum.

A ud io Input : H ig h impedance dynamic
or ceramic microphone.

Tube ttneup: 6BH6 osclliator, 12AX 7 a u 
di o amplifier, 7360 balanced
m odula t or, 6BA6 rt ampli 
fier .

Features : Push to talk relay; front
panel control of balanced
modUlator ; fun metering of
rf output for balance ad.
fus t ments .

Slze and 8%,"x5l}8"x9'WJ". 12 pounds.
weight:

Power re- 115 volts BC, 50/60 Hz, 36
qulrements: watts.

Prlce : $125.00
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the 9 Mllz rf carrier which is generated
hy a 6BH6 crysta l oscillator stage. The car
rier is balanced out in the 7360 by the bul
<lJ 1Ce control which is connected to the tube's
Learn deflection plates. \Vhen the audio sig
nul reaches the 7360, the balanced modu
lator becomes unbalanced at an audio rate
and produces a double sideband suppressed
carrier signa l. This sigunl is feu into a
crysta l filter where the undesired sideband
is suppressed and the desired sideband
passes through to the grid of the 6BA6 rf
amplifier. The desired sideband is selected
by choosing the exact frequency of the 6BH6
crystal oscillator. Since th e 2 kHz crystal
filter is centered on 9000.00 kHz (9 ~IHz) ,

the upper sideband will pass th rough the
filter when a 8998.5 kHz crystal in used
ill the oscilla tor; conversely, the lower side
band will get through if a 9001.5 crystal is
used. Because of the steep sides and narrow
passband of the crystal lattic filter, the
audio sideband outside the filter passband
is suppressed some 50 dB. The 6BA6 rf
amplifi er is tuned to MlIz and feeds the
50 ohm output through a link coupled to
the plate tank.

There is a test switch provided on the
front panel of the exciter which unbalances
the balanced modulator and keys the push
to talk relay. This is used where a carrier
is necessary for adjustment of an external
power amplifier or mixer. The internal push
to talk relay has a number of contacts
which are brought out to the accessory
socket. These auxiliary contacts may be used
for turning on external power amplifiers,
switching antenna changeover relays and
muting receivers and converters.

Since the SBX-9 has a fixed 9 MHz out
put, the front panel has a minimum number
of con trols. In fact, to put it on the air all
you have to adjust are the carrier balance
and audio gain controls. And, once the car
rier balance is set, it requires very little
further attention. A 100 microampere meter
is connected across th e plate circui t of the
6BA6 rf amplifier to measure the amount
of car rier. All the operator has to do is
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International Crystal SBA-SO
50 MHz SSB Mixer-Linear Amplifier

Out put 50 oh m s no m inal.
Im pe. ta n ce :

Tuhe li n e u p: GU 8 c r ys ta l oscllIator{Y Il F
mixe r , 12DY 7 linea r b u ffer
a m pl i fte t -, 6360 li near power
a rnp l ifl e r- p lus two OB2 vott .,
a g e r-eg uln t o r-s,

Cr-ysta ts 3rd overtone ty pe in t h e
requ ired: 41 -45 MH z r ange ; three

c rys t a ls furn i s hed w it h
un i t .

Features : Crystal o r Y F O contro l ;
provis io n for exter nal pu sh
t o talk con t rol; co m p le t e
m e t er in g of 9 MHz d rive,
o sc illa tor gr id, b u ffer gr id ,
power ampli fie r g ri d a n d rf
out put.

P o w e r r c- 115 volts a c, 50/GO lI z, 37
qut r ements wa tts.

cutcd and that switch position used when
the transmitter is "1'0 contro lled. T he tet
rode half of the 6 UB is operated as a VHF
mixer. In this section of the 6UB the 41 to
45 ~ I Hz signals from the crystal oscillator
are heterodyned with the 9 "1Hz signal
from the single sideband exciter. The rc
su ltant sum Frequency at .50 to 54 .MHz is
selected by the tuned mixer plate circuit
and inductively co up led to the grid circuit
of the ] 2BY7 linear buffer amplifier. This
six mete!" signal is further ampli fied by the
6360 linear power amplifie r and link coupled
from the power amplifie r tank circuit to
the 50 ohm coaxia l output. T his signal may
be used for com munications within the six
meter band or used to drive a larger linear
power amplifier.

50-5 4 MHz. Three c rysta l
con rolled c han n els se lec t
a b le from the fro nt panel
or e x ter na l 41 -45 MHz YFO
may be u s ed .

10 watts s in g le sideban d
s in g le tone ,

9 ~rHz st rur!e s id e b a n d , 0.5
volts across 50 ohms.

8 %" x 5 %" x 9-9/ 16", 13
p o und s.

$145 .00

SUA-50 S ll e (' ltIcn t ln n loi

Frequency
c o v e r n rre :

H F out put :

R I" dri ve
r equired :

S i z <, a n d
wei g ht :

P r ice :

turn the SBX-9 on, key the push to talk re
lay ana adjust the balance contro l for min i
mum indicat ion on the meter; then ta lk into
the mike and ad just for proper audio ga in
as indicated on the meter. The co mp lete ad
justment takes only a couple of seconds ami
results in a minimum of 45 dB carrier sup 
preSSIOTl .

T he SBX-9 is designed primarily as an
excite r for the SBX-50 50 .\lHz m ixer-amp
lifier, hut it may be used with homcbrew
mixers O il other amateur bands b y the prop
el' selection of frequencies. The usc of a 5
.\ IHz "FO and suitab le mixer-amplifier cir
cuits for instance would provide single side
hand on either 7tj or 20 meter phone. Other
frequencies may be added by the addition
of approp ria te crystal controlled mixer
stages.

The sideband signal from the SBX-9 is
very clean on the scope and sounds very
crisp and sharp. The high quality crysta l
filter and usc of double tuned circuits re
sults in high efficiency with maximum sup
pression of undesired signals. For the nmn
teur who is interested in getting on side
hand without going to a transceiver, partie.
ularly on the VHF bands. the International
Crvstal SBX-9 is an ideal choice.

T he new In ternat ional Crystal SBA-50
SO :\IHz single sideband mixer-linear amp
lifier was designed as a companion unit for
the SnX-H sideband exciter for operation on
six meters . This dandy little transmitter
takes the 9 " 1Hz sideband outp ut of the
SBX-9. mixes it with a crysta l controlled
signal in the 41-45 :MH z range and puts out
10 watts of single sideband single tone on
six meters.

T hc circuitry of the SBA-50 is quite
straightforward. starting out with the triode
half of a 6UB in a simple third overtone
crystal oscillator circuit to provide the nec
essary outp ut on 4 I to 4,~ " 1Hz, If VFO
opera tion is designed, it may be connected
to the SBA-50 through the accessory socket
on the rear deck of the unit. However, one
of the th ree crystal positions must be va-
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You won't be able to put it down!
We should give fair warning to th ose who order

this new book from the Radio Society of Great

Britain. Once you pick it UP. you won't be abr.
to eat, sleep, talk or watch TV until you've reed

it all. It's ., "'sdnating , densely-packed, 100

p.ge book full of .....ry imaginable practical elr

cuit for ham redto. Hundreds of circuits dnd ideas

<Ire discussed, and each one is useful to hams.

Here are the chapters : semiconductors, eompe

nents and construction, recel.... r topics. oscillators,

transmitter topics, audio and modulation, power

supplies, aerials and electrical interference, t rou

bleshooting and test equipment. Once you 've di

gested this book thoroughly, you won', b. able to

build or modify "ny gear without consul ting it.

$1.50

Technical Topics lor the Radio Amateur

by Pat Hawker G3VA

Order from

13 Magazine, Pelerborough, N,H, 03458

Interested in VHF?

Then why not send for ... fr ee sa mple of th e
YHF'e r Magazine. It's d evoted e nt irely to serious
VHF and UH F hamming . It contains a rticles by
well. known a nd ca pable VH F'ers. All who want
to improve th eir kn owledge of VHF a re invited

to subscribe.

Subscriptions are $2 a year (foreign S3 )

The VHF'er
Pons Laboratories

419 SW Fint, Beayerton. Oregon

.-------------------------------
oscillatoifrnonitor
• a Jensi'lve broadband If d e te<tot
giv., Cludible tone sig n a l in t he
pr. , ence o f any Rf f ield from 10 .., .
to 1 Itw and lOOke ' 0 10 0 0 m (
.0 CW monitor with posi, lve " RF"
switch use s only 8 "pickup antenna
and NO connection to ri g Or k e y
eo code pract ice o ulllator .... i t h
od junobhr t o ne & built in speoke,.
• h igh g o in 4 tro"s istor circuit
powered by long life AA pe"cell 129• 16 gaug e olumlnu m cab inet in 5 lbolt i.. c l)
wh ite A blac k e polly flnhh. 3 I..," ppd usaAcan
by 2 :V," by T1.... ·~ _Ig h t 8 o u n ces se" d c. ,.. ck _ m .o.
• 100X US m o de a nd g ua ra n t_d n y r es odd 5X t all

the ....ames research company
11 schermerhorn 51., brooklyn n.y. 11201

-------------------------------
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The SBA-50 is very easy to use and it

only takes a few moments to completely
tune it up. Once the SBX-9 9 ~lHz exciter
has been properly tuned up, it is a simple
matter to tune up the SBA-50 . The switch
able meter circuit may be used to read any
one of five different circuits within the amp
lifier ; the oscillator grid, 9 MHz drive
(mixer grid), buffcr grid, power amplifier
grid, and rf output. Except for the input
and output circuits to the fina l power amp
lifier stage, a ll the circuits have been Fac
troy adjusted so there is a minimum num
ber of panel controls to worry about. Since
most six meter operation is limited to 52
~ I Hz and below, the circuits within the
transmitter are broadbanded enough to re
quire no further tuning. However) if opera
tion from one end of the band to the other
is required, it may necessitate tweaking tip
the circuits slightly when going from 50 tn
54 MHz.

Adjustment of the final amplifier tuning
controls is very straightforward; put the
SBX-9 exciter in the test position, place the
meter switch in the PA grid position and
adjust the grid tuning control for maximum
reading; then place the meter switch in the
rf output posi tion and adjust the plate tun
ing and loading controls for maxim um rf
power out. Once the audio gain control has
been adjusted for the proper meter reading,
you're ready for your first six meter single
sideband QSO.

You won't find a great deal of six meter
single sideband activity in some parts of
the coun try, but with units like the SBX-9
and SBA-50, it shouldn't he too long before
all the stations on 6 meters are using this
more efficient mode found on the lower fre
quencres.

These two new units are ideally suited for
the amateur who is interested in sideband
communications on our VHF bands. Al
though this complete unit is designed for
six meters. the resultant six meter signal
may be heterodyned lTp to two meters, 220
or even 432 with a simple homebrew mixer
circuit. These units arc extremely well
made, stable and put out a very clean and
crisp signal. \Vith the sunpots on the up
swing. it won't be too long before there
will be world wide openings on six meters.
\Vhen the DX going gets rough. it has been
proven that ssb is the mode to be using;
the SBX-9 and SBA-50 provide an excellent
base for an outstanding ssb signal on six
meters.

. . .\VIDTY
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Beautiful Binders
Keep your valuable copies of 73 neat and
easy to find with inexpensive custom-made
binders. These binders are sturdy. attrac
t ive and easy to use. Each holds twelve is
sues, a full year of your favorite ham mag
azine. Years available: 1960-6 1 (holds all
of 1961 and the three issues we publ ished
in 1960), 1962, 1963, 1964, 1965, 1966,
1967, Only $3 each.

only $3

Fantastic Full Years-$3.50
Missed any full years of 731 Like a new set of any years to replace those old, worn
out. ragged. dog-eared 73's you keep using for reference? We can supply all 12 issues
of 1962. 1963. 1964, or 1965 in good, unused condition at less than 30¢ per copy
when you buy all 12. We reserve the right to substitute if any issue runs out. The
price for one year. 12 issues, Is only $3.50.

Special Sales! Binders and Back Issues! Save!

Buy both a beautif ul binder and beaucoup back issues and save! Normally a binder
and 12 issues (a fu ll year) of 73 costs $9. Now buy them for $7 and save $2. Years
available: 1962, 1963. 1964. 1965, 19 66. $7 per year.

Back Issue Special-20 issues for $5
We're offering a special on
from before 1965 for on ly

back issues: 20 good back Issues of 73 (our choice)
$5.

Individual Back Issues-50¢
All back issues of 73 are still avai lable except January 1961. They cost 50q apiece
except October, November and December 1960, which are $1 each.

Order now for fast del ivery. Include postage on orders fo r one binders. Two or more
binders a nd a ll ma ga zi nes shi pped postpa id In U.S.A . a nd Canada . P lease incl ude postage
on other orders.
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The National 200
Jim F i s~ W IDTY
RFD I, Box 138
Rindge, N. H. 03461

\Vhen National came out with their new
model 200 transceiver a few months ago
at a lower cost than any other five band
transce iver on the market, I just cou ldn't
believe that it would perform as well as
the more expensive models. But-after us
ing it for several weeks in chasing DX. I
find that they have done a superb job and
it performs right along with the best of
them. The sensitivity is finc, the selectivity
afforded by the steep-sided crystal filter is
excellent, and the audio reports, if I am
to believe the fellows on the other end,
have a ll been good . Reports of, "t remendous
audio quality," "really sounds good," and
"very clean and crisp:' have been normal
reports d uring the time I have had the 200
on the air.

In the National 200 the final amplifier
pi network and the driver tuning circuits
a lso double as the rf circuits for the receiver.

104

The VFO and carr ier oscillator arc common
to both transmitter and receiver and the
first if stage in the receiver also serves
as a low level amplifier in the transmitter.
The use of common crysta l filter and rf in
put components results in a sensitive and
relatively image-free receiver and highly
efficient ssb transmitter. Sideband switch
ing is automatic with lower sidehand on 40
and 80, and upper sideband on 20, 15 and
10 meters.

The front end of the receiver sta rts out
with a 61lZ6 rf amplifier, followed by a
12BE6 mixer, the 5.2 "1Hz crvstal filter. ,
two 121lA6 if stages at 5.2 MHz, a 12AX7
A~ I detector, product detector and first
audio, and finally, a 6AQ5 audio power
stage. The ACe voltage is derived from the
second if stage, rtm through a semiconduc
tor diode voltage doubler to get it up to
the proper level, and then applied to the
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to a 6GHB speech amplifier and solid state
balanced modulator where it is mixed with
the 5.203 Ml lz signal from the 121lA6 car
rier oscillator. The sidebands at the output
of the balanced modulator are fed into a
12BA6 transmitting if amplifier and then
into the crys ta l lattice filt er. T he sideband
output of the filter goes through another
l2BA6 for fur ther amplifica tion, then to a
oJ1)6 transmitting mixer where it is mixed
with the VFO and carrier oscillato r signal
available from the 6GH8 premixer. A 6GK6
driver and two GJB6's in the fina l complete
the layout of the 200 watt ssb transmitter.
The excellent sideband qualities arc a di
red result of the very steep sided crystal
la ttice filter nnd the usc of double tuned
circuits in the transmitting if stages.

The National 200 incorporates a vcrv
sensitive automatic level control (ALe) cir
cuit ill the final. This circuit makes use of
the fact that when the control grids of
the power amp li fier tubes arc overdrive»
011 voice peaks, the resultant positive volt
age on the grid causes grid cur rent to flow.
This current in turn causes a negative volt
age change ill the bias network; the re
sulting audio signal on the bias circuit is
capacttively coupled to a voltage doubler
for rectification and fed back to the first
if stage to control the audio gain. When
tho final amplifier is overdnven, the gain
of the first if stage is red uced , resulting
in less driving signal at the fnal. The ALe
vol tage cannot discharge through the volt
age doubling circuit, so the resultant action
is a fast attack and slow release. The cir
cuit is des igned to provide an automatic
leveling control for lO-dB variations in the
audio signal. This makes the sett ing of the
microphone gain quite noncritical and
changes in the voice level or huge back
ground noises arc controlled without distor
tion . when the National 200 is used with a
linear amplifier, there is provision for using
an extern al ALe signal from the linear to
contro l the audio stages of the 200.

The variable fr equency oscillator used in
the National 200 uses a straightforward
grounded-ca thode H artley oscillator. To
minimize the effects of wannup drift and
to insure long term frequency stability, a ll
the frequency determining components in
the VFO have been carefully selected . To
fur ther insure the frequency stabi lity of the
unit, the output is taken from the screen
grid of the oscillator tube. After a 30
minute warmup, the stab ility seems to be
very good. Variations in line voltage have

F ull AGe and S-meter on
receive, p u s h to t al k o r
m anual op eratio n o n t rans 
mit w ith ALC f or asb. Au
t omatic carrier insertion
for AM o r CWo Produ c t d e;
t ector fo r SSB and C W , AM
dete c tor f o r AM o n r eceive .
G r id block ke yin g o n C ' V.

45 :1 tuning ratio. Dial cali 
brated at 5 kH z points on
a ll bands .

16 t ubes, 10 s e m ico n d uct or s ,
p a r all e l 6JB 6' s In t he pow
er a mplifler.

AC-200 power supp ly tor
eit h er 117 o r 23 4 Vac, 50/60
H z; X C U- 27 100 kHz cr va 
t a l calib r a tor .

6- 3/1 6" x 13 % " x 11". 16
p ounds .

700 v olts d c a t 300 rnA,
280 v olts de a t 20 0 mA,
- 80 volts d e a t 10 rnA, 12. 6
vo l ts a t 5 A .

$359.00

Frequency
Covera ge :

:30 6- 4.1 ~IHz. 7.0-7.5 MHz ,
13.9 -14.5 MH z , 21.0- 21.6
MHz, 2 8.5-29.1 MHz w ith
c r ys tals pro vided.

8 SB ( u p p er sideband on 20,
15 a n d 10 meters ; lo w e r
sideb and on 80 and 40 m e -
t er s), AM, C'V.

Powe r Input: 200 watts P E P SSB, 200
w a tts C \\', 100 watts A M.

PrIce:

Tube s
and semi
c o n d uctors :

Acces sories:

'T'y pe a ot
Em ission:

Tun ing d ia l :

Fea t ure s :

S ize and
w eight:

P ower r e 
quirements:

P ower Output 1 20 watts PEP 5SB, 120
(Nominal): w a tts C' V, 30 watts A M .

SSB Gener- Crystal l atti ce fllter ; 6-50
ation: dB s ha p e fa ctor 2.2: 1. Ban d 

·w id t h 2. 8 k H z a t 6 dB. Ca r 
r-Ier su p pression - 50 d B;
unwa n t e d sideba nd sup 
pres sion - 40 dB; ard o r der
d istortion prod u c t e s u p 
pres s ed -30 dB at full o u t
p ut.

Receiver 0.5 p.V f or 10 dB SI N In
Sensitivit y : SSB mode.

first if and rf stages.
The 8.7 to 9.3 :'IHz high frequency mix

ing signal from the VFO is premixed in a
6GH8 stage with a crystal controlled sig
na l on 40, 15 and 10 meters so only one
stage of conversion is required in the re
ceiver itself. On 80 and 20, the VFO sig
na l is mixed directly with the incoming rf
signal to obtain the 5.2 ~IHz if. This pro
cedure somewhat simplifies things and elimi
na tes many problems with sp urious re
sponses and birdies that might ap pear in
the receiver tuning ranges.

The tube lincup in the transmitter he
gins with a 6G H8 microphone preamp, then

,
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Radio Amateurs Reference library
of Maps -Order Your Set Today!

. . . WIDTY

only a very slight effect; not enough to
require retuning the station you're working.
After an initial 5 minute warmup, the unit
d rifted about 1000 Hz over the next 25
minutes; after this 30 minute period the
drift was insignificant.

In add it ion to operation on single sideband,
the 200 may be used on CW or even AM .
A simple adjustment on the back sets the
carr ier insertion for C\ V and A~1. Once
this control has been set for one band , it may
be left a lone. The mode switch on the fro nt
panel automatically suppresses this control
for ssh operat ion but permits full ca rrier in
sertion on A~I and C\V. Actua lly, when this
pot is swi tched into the circuit in the A~I

and C\ V modes, it is used to upset the bal
ance of the diode modulator. In add ition,
for A~I or C\V, the bias is removed from
the 12BA6 transmitting if stage, providing
fil II carrier insertion of 60 to 300 rnA.

This transceiver is designed to load into
a 40 to 60 ohm unbalanced load. When the
load is within these limits, it loads up very
nicely and quite q uickly with the three
contro ls required. In this respect. the Na
tional 200 is similar to many other trans
ce ivers on the market-peak the exciter, load
the power amplifier and tune for a dip.
Since the receiver uses the transmitter tuned
ci rcuits in its input, when the transmitter
is tuned up, the receiver is also matched
to the transmission line. In the transmit
mode. the meter reads final amplifier cathode
current; in the receive mode it functions
as an S-meter.

The Nationa l 200 may be used either in
a fixed sta tion from the 115 volt line with
the AC-200 power supply, or mobile with
a power supply that furni shes all the neces
sary voltages. To aid the mobileers, National
has thoughtfully included a mobile mount
in the package with the 200. This moun t
is a Uvshaped bracket that may he clamped
under the dash of your car; the transceiver
fits into the b racket and is held in place
with a couple of large kn urled thumb nuts.
To remove the unit for fixed station op
era tion, all you have to do is disconnect the
antenna and power plug and remove the
thumb nuts.

All in all, the National 200 t ransceiver
seems like a very good investment for those
of you who are shopping around for a good
all band transceiver. It is compact. light
weight, easy to lise , and best of a ll, it
works well. It's not often that you ge t all
these attributes in one package!

t
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ca CC INC
Dept. 8,4844 W. FullertonAve.

Chicago, III. 60639

WORLD PREFIX MAP-F ull color, 40" X
28" shoWS pref1 ltes on e~th ~~~~~~e'fe r:
OX zones, time zones, t1t,e~stPa id $1.00
ented tables ••.• •• · • ·· p

~~D{~t~~\t~RSfr~~E~~eC~;~~e~ ~~j~:'
~nited Stat ~~s !1~U~~~~l~~s ~~ d~:~ees . fo r
mg Gre.3 i re T S' Boston Wa shIng·
si x major ~~S. ~ l s~a'tt'e San Francisco
ton , D.C .. ,lam., Ipostpaid $1.00
& Los Ange es •• • , • ••• ••

RA DIO AMAtEU RS M~P OF5~ORT~n:l~~:~
ItA! Fu'.1 COI~~a ~~d Xth~ Caribbean to
Central men win call areas. zone
the equator. sh.o g d time zones FCC
boundaries, hpre:,xepfu~ninf ormat i v e infor
treQuency c arh, f the 50 United States
mation on eec 0. $1.00
and other countries • • •. • • · ·•• • ·

WORLO AT' RS- Only Atlas com ~ile d ftO'
~ . t· n SI X con ,amateurs. Polar prolec 10 , full

nents, prefixes on each copuonS t aid' $1.50
color, 16 pages •• •• • • ··

I·, ,of maps-set
Complete. reference mrar t aid $3.00
of 4 as listed above • .. .pos p
See your tavorlte dealer or order direct.

".. ,. .

,,
,

Over 275,000 QTH's in the Uniled States edilion
plus other feature s $5.95
The Foreign edilion li sts over 127,000 QTH's
plus olher features $3.95

See your favorite dealer or order direct (add 25c for mail- >
ing in U.S., Possessions & Canada . El sewhere add 50c).

WRITE FOR
FRll

BROCHURE!
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The VHF Antenna Hendbccs
by K5JKX is our best seller.
It 's a co mplete collection of
information about VH F en d
UH F anten nas , with d esign
hinh, construction and so forth .

$2

The Care and Feed ing of a
Ha m Club is the t it le, and it's
by K9AMD. Every Club officer
sho uld read this book tho ro ug h
ly to make sure that his club
is a ll it should be. $1

YHF ANTENNAS

The A mateur Televis jcn A ntbcl
ogy is a collection of the
tec hnical an d construction ar

ticles from t he ATV Expe ri
menter edited by WOKYQ. If
you're interested in TV, you'll

find th is useful. $3 I
'--__-1

HAM CLUBS

HAM TELEYISION

JI.. ,!.~ w......o

--~-'-'-- II

RTTY is growing very fast. like
to get on a nd join the fun 7
This th id ( 112 page) book
tells you what you ne ed to
kn ow to get started and get on
th e air. Written by W4RWM
end W2NSO. $2

We've recently updated the
very popular Index to Surplus
by W 4WKM. It now lish all
of the surplus arlicles and con
versio ns in po pular electro nics
ma gazines from 1945 to 1966.

$1.50

HAM RTTY

INDEX TO SURPLUS

PARAMETRIC AMPLIFIERS

WA6 BSO's ca reful trea tment
of these fantastic UH F a mpli~

fiers expla ins how they work
and how t o build and use them.
lavishly illustrated with photo
graphs and drawings. $2
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learn
SOt

how to
50<

SURPLUS TY Et;lUIPMENT by
IS a necessity for th e surplus-using

SI

by W6S FM expla ins code and how to

TEST Et;lUIPMENT by W6VAT te lls yO"
build some useful ham test equipment.

CW
it.

MILITARY
W4WKM
TY'er.

Books shipped prepaid in US and Canada .

. . . . . . . . . . . . . .. . . . . . . . . . . . . . _--- -•...••..................... _- ..- - --

........ State 2 ip

Please send me the books cheeked at left:

Nam e _...................... . _C a lJ ..

Address

C ity

SIMPLIFIED MATH

Does math scare you? It
need n't. This easy-to-u nderstan d
book by K8l FI expla ins t he
simple exponential system of
arithmetic. simple formulas. and
log'!lrithms. SOJ

_ Ha m RTTY ..

•
•
•
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. $2.00

_ Ind ex t o Surplus $1.50

_ H a m Clubs _ $1 .00

_ Simplifi ed Math _._ $ .50

_ VH F A nten nas _ $2.00

_ Pa ra metric Amplifier $2.00

_ ATV Anthology _ $3.00

_ CW $ .50 73 Magazine
_ Test Eq uipme nt $ .50 =

_ MII;! " y TV .. ......... $1.00 Peterborough. N. H. 03458 •
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E. R. Davisson K9YXl
83 C restview Drive
Greenwood, Indiana

O. G. Wilson K9ClH
RR # I
Paragon, Indiana

A Universal Code Monitor
Wan t a monitor that requires no external

battery, can be used with each and every
cathode-keyed transmitter, and is sma ll
enough to he mounted to your key?

By taking advantage of the voltage drop
across silicon diodes in the forward biased
cond ition , a convenient source of regulated
voltage to power a transistorized code moni
tor is attained.

Heferring to Fig. I , the heart of the uni
versal code monitor is shown. Placing three
silicon d iodes in the ground lead to the
transmitter from the key accomplishes two
objectives: One, with the key open, any
possibility of high voltage being present
across the transistor is eliminated; and two,
with the key closed, a voltage drop of ap
proximately 2.1 volts is obtained for power
ing the monitor. (0.7 volts per silicon diode
in the forward biased cond ition) Watch
the polarity of those diodes! If they are
placed in the wrong direction , it will be
readily apparent as no current will flow.

Three diodes have been shown, but the
actual number will vary depending upon
the overa ll volume level required. More
d iodes-more voltage, and hence louder the
volume produced. With 2.1 volts to power
either of the two transistor circuits shown,
the volume is sufficient for the average
ham shack. Selection of the diodes will de
pend upon the current drawn by the keyed
stages of your transmitter. To make it uni
versal, 500 rnA diodes should be used. The
moni tor may then be used with any trans
mitter drawing from 10 to 300 rnA. In this
applicat ion, the PIV rating of the diodes
is not important, so relatively inexpensive
diodes may be used.

Fig. 2 shows a transistorized circuit which
may be used. This circuit draws approxi
mately 2.5 rnA at the 2.1 volt level and
gives sufficient volume even under noisy
conditions in the ham shack. If an output
transformer other than that specified is
used, some juggling of CI and C! may be
necessary to ob tain oscillations.

Cot a portable radio around that is no
longer used? If so, the parts to build an
audio oscillator may be laying there wait
ing to be used.

F ig. 3 shows an oscillator circuit which
may be easil y built from parts normally
encountered in the sma ll portable radio.
The driver transformer may have four leads
on the secondary . If it does, simply solder
the two middle ones together for the cen
ter tap. Use caution in removing the trans
former from the portable radio's printed
circuit board as excessive heat can open
the leads internally.

The speaker can be the one in the port
able, or may be one with an impedance
an ywhere from 3.2 ohms to 100 ohms. The
transistor can be the preamp, driver, or
one of the output transistors in the audio
stages of the portable.

This oscillator does not give the volume
that the one in F ig, 2 does, hut is suffi
cient in a quiet ham shack. Of course, more
diodes at the key would produce higher
voltage and higher output. With the values
shown, this oscillator draws only microamps
at 2.1 volts. If lower values of base bias re
sistors are used, the current drain will go
up correspondingly. Changing the values of
the capacitors across the transformer will
change the tone, but with the values shown,

"

cz
.33 pF T,

G ....c.

aac

+ -

...n
2N'-08

".n TI - OUTP1JT TRANSFORMER
P'fl1'....Ry l 250 (lHloIIS C.T.

stCONDARY l TO MUCH
SPU KEII VO!C£ COL

(ARGONNE AR 12 2.·FOA 3.2 .11 1

{ARGONNE AR 13'51 ' FOR 8.0.111

Fig. 2. A simple, loud monitor. It draws about
2.5 ma at 2.1 V.

CAEIL£ TO
KEY .lACK

cz"
,-,--0 '" 0--£3......

OI. Ill ,D3. "''IV S ILICON POWER
DIOO£S -~O ...AOR MORE

Fig. I. The ...oltage drop across three forward
biased silicon diodes is about 2.1 V, sufficient
for simple oscillators as shown in Figs. 2 and 3.
The diod es are $hown for a cathode teyed
transm itter.

108 73 MAGAZINE



when you install a

SP~R_ You
CAN
ALSO
WORK OX!

Fig. 3. This monitor can be made from pam
from 1lI junked tra nsistor radio.

FIBERGLASS 9UAD ARMS

KIRK,
FIBERGlASS
/'-./

SUPER-QUAD

First time ever offered at this unbelievable price.
Mo re t han 2 yea rs in R. & O. These fu ll length
m andrel proc essed reinforc ed Fiberglass arms a re
practically indestructible in app l icat ion. Cross
arms are rein fo rced at ba se and wire intercept
points. Give yo ur Quad a profess ional look with
h igh relia b ility.

13 ft . Long. These Quad A rms can be purchased
separately at $6.50 each.

Tl- ORI"'E R TR......SFOfl ..ER

0 1- PRUlilP OR ORIV[II TR......SI$TOR

lOO k

- +

a pleasing tone is readily attained with
most driver transformers. The capacitors
shown are generally p resent in the radio.

Due to the relatively small number of
components and their small physical size,
the whole monitor may be built directly on
the key through suitab le means. Changing
from one transmitter to another presents no
p roblems as that encoun tered with monitors
which require a pickup loop or external
power source. Simply p lug your key into
the next transmitter.

If you want some ad ditional code practice,
just connect a ]112 volt battery to the moni
tor and you're on your way.

o 0 0 K9VXL, K9CLH

(Editor's Ramblings from page 4)

issue, we've been printed by Hildreth Press
of Bristol, Connecticut, a division of the
Printing Corpora tion of American. W e've
end ured bad service, indifference, poor
quality and improperly-wrapped and late
magazines. We have been shootin g for a
mailing date of the 13th of the month pre
ceding the date on the cover, but haven't
hit anywhere near it. For instance, the
December issue was mailed in early Decem
ber instead of November 14. Attempts to
improve the situation have been fa irly fruit
less, and we decided that the only solution
was to change printers.

Our new printer is Morton Printing Com
pany in Pontiac, Illinois a central location
that should please hams on the West Coast.
We're hoping that they will be far more
sa tisfactory in a number of ways, and expect
the 73's to be mailed on time, Of course, I
have no way of knowing as I write this edi
torial (on December 14) whether the maga
zines were mailed on tim e. Changing print
ers is rough at best, and lack of cooperation
from the printer you're leaving can hold
things up quite a bit.

$69.95

QUAD ARM

"X"
MOUNTS

Sepa rat ely, $4.95 each

COMPLETE KIT PRICE
CONTENTS

Th ese r ig id die cast mounts are poured from a special
aluminum alloy bullion with low deterioration and fa.
tigue factor. 2 in . hub dia meter. Specia l "V" ang le
w i ll han dle any diameter q uad arm f rom 1 in. t o 1%
in. 0. 0 . Comes co m ple te with all necessa ry hardware.

Sepa rat e ly, $6.95 each

BOOM TO MAST "T" MOUNT

~rnrrm~ 8
6151 Dayton-Liberty Rood, Da yton, Ohio 4541 8

PHONE 513-835·5028

Die cast t o t ru e fit a 2 In. 0.0. boom
to a 1% in. 0 .0. steel m ast such as
popula r T. v . mast. Complete with
hardwa re.

8 Fiberg lass A rms
2 Quad Arm "X" Mount s
1 Boom t o Mast " T" Mount
1 Instruct ion Manual
Desig ns by W8FY R-W4WSM

Writ e Dept. M for b rochu re of quads and individually
priced components.

Paul, , 0
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Gus Browning W4BPD
Cordova, S. C.

Gus; Part 20

In the last episode I was back at Aldabra
Island for the second time, but business was
not as brisk as before since I had over
7,800 QSOs the first time there a few
months before. There must be a new crop
of DXERS every few years because I QSO
many fellows right now who tell me they
still need Aldabra. The second stay there
I had something like 3,500 QSO the few
days I was there, most of them saying,
"Thanks for the new one!" I guess most of
these boys must have been on the second
and third layers the first time there. I
wonder how many were on the fourth and
fifth layers? I guess every three or four
years any place becomes rare if there is no
activity from it during that time. So many
fellows keep saying they need this or that
even after thousands of QSOs and at times
right after I had left a place too.

This second trip to Aldabra was for the
purpose of bringing supplies, loading up
copra and hauling back "live turtles" to
Mahe, This was a pretty fair size ship this
trip. After loading up dried fish, copra, ex
changing a few island workers we were
ready to finish loading up the boat from
stem to stern with those big turtles, live
ones at that. They were loaded on the ship
by a small crane and placed upon the deck
upside down and covered with wet coconut
and palm branches. These branches were to
be kept wet all the way back to the Sey
chelles to keep the turtles from drying out.
It was quite a mess trying to walk around
the deck with all these turtles everywhere.
Usually you ended up on tip-toeing between
them, but at times you had to walk smack
on top of them. This did no damage to them
since they were tough old critters and it
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took a lot more than walking on them to
kill them. Anchors were lifted and we were
again on our way to VQ9 land. The mood
of the sea was not very good, bccause the
South East monsoon was in full swing and
the date indicated we were in about the
middle of the monsoon. You just cannot ex
pect a nice smooth sea at this time of the
year in that portion of the Indian Ocean.
The weather was like it was supposed to
be-rough seas. My /MM operating position
was up on the "Poop Deck" right beside
the big wheel, and strapped down good and
solid. we were about 25 or 30 foot above
the water and this more or less multiplied
the tossing of the ship. The chair was fas
tened down good and solid too, or I would
have slid all over that little room. Radio
conditions were excellent. They always
seem to be when you are at sea. I still
think the world's best operating place is in
the middle of the ocean with that beautiful
ground all around you. I think its even bet
ter than the QTH of W5VA and W3CRA.
I bet if a fellow had a full kW and a five
element beam on a ship out in the middle
of the ocean "no one" would trample on
him. He would always be on the top of the
pile. After being out from Aldabra only 2
days I was up in the little poop deck operat
ing away about 5A~1 and out the corner of
my eye watching the young fellow at the
wheel who in turn were watching the big
compass keeping the ship on course many
sea birds were all around the ship, a few
porpuses were parading pass the ship taking
their morning's tour I suppose, and even a
few schools of flying fish were seen taking
off when the ship caused them QRM. Plenty
of activity is always seen at that early hour
when at sea, we were getting our second
cup of that strong coffee from the galley
boy and we were just taking it easy as no
big pile was on hand on the bands. I was
just enjoying myself and I think the fellow
at the wheel was doing the same. \Ve two
and one fellow in the engine room, I think
was all that were up out of the sack, every
one else was sound asleep waiting for the
six bell signal for them to get up. I then
noticed the fellow at the wheel was doing
a little straining at the wheel which was
very unusual because generally he could
could turn the wheel with two fingers and
never any strain whatsoever. About five
minutes later I noticed he was really trying
to pull the wheel with both hands and it
was not moving at all. I pulled off the
phones and asked him what was wrong? He
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said there was some trouble with the wheel
or rudder. After he had pushed and pulled
on the wheel a few minutes it suddenly
started "free wheeling" and thats when he
said, "we have some bad trouble some
where", Down he went to wake up the cap
tain and the ship turned broadside to the
wind, the engines were turned off and all
sails let down. Seems like everyone un the
ship suddenly woke up when the ship turned
broadside to the wind and began to really
toss and pitch. The captain and all the rest
of us went to the reur of the ship to look
at the rudder, there it was turned up at
about a 45 degree angle and right when we
a ll were looking, it dropped off the ship
and sank to the bottom of the Indian Ocean.
\Ve were at least 200 miles from the nearest
island and a lot's further than that from
Mahe, dri fting with the wind and currents.
The gang was worried to say the least. \Ve
just drifted a few hours while the situation
was discussed, the captain did not seem to
disturbed about the situation as much as the
ship's crew. They were concerned. As for
myself I took the attitude that it was not
my ship and if it sank it was no money out
of my pocket. The radio gear was insured,
so Ack said, so nothing to worry about
there, and I had a good life insurance policy
so I figured the one to really worry was
my insurance company not mel I decided
since I had no intention of diving overboard
to try to find the rudder that I would just
head back to the poop-deck and do a little
hamming and get my mind off the situation.
The little putt-putt was again cranked up
and a CQ sent, I had quite a few good rag
chews with the boys and did mention to
some of them about our rudder being mis
sing. Some said. "That tough Gus". Others
said "Sure hope you all find it." (Who was
going to dive to the bottom of that Indian
Ocean?- NOT ~IEI ) , Some \\'5 said, "Well
I'll be doggoned if that ain't tulf, Ole
Buddy" Someone asked me over the air what
was I going to do, and I said "nothing". Had
a Fil QSO with some EP2 station in Tehrein
and told him the whole story, he said he
was going to do what he could for usl He
was very interested in the whole story, our
exact QTH and all other details about the
whole thing. The captain wanted me to try
to get in touch with Harvey Ilrain-VQ9HB
in Mahe so he couId get a message to the
ships owner-c-Mr. Teemoulgee, the big mer
chant in the Seychelles. I told him I would
have to get the message to Harvey thru
(5Z4GT Leny or George 5Z4AQ) that even-
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ing. That evening about 6 P~I local time I
did get a QSO with George 5Z4AQ, and he
said "My God" when I told him of our
troubles without a rudder, broadside the
high winds, water slashing over all the decks
and everyone starting to worry-except the
Captain and me. I am one of these fellows
who thinks when his number is up, it's up.
Or else I am crazy enough to just not
worry about something that was out of my
control, and something I could not do any
thing about. I gave George all the details,
our QTH, directions of the winds, number
of people on board, etc. I found out later
that since George was working for Kenya
Radio that all this info was put out thru
the Cable and Wireless and broadcast
world-wide for all the news services to pick
up. It was picked up in Orangeburg, South
Carolina and broadcast probably by all three
of the broadcasting stations here. My wife
heard this broadcast and this started the
ball rolling, all the children was called
home, our local Baptist minster was called
to our house , lots of weeping and carrying
on around the Browning house. Someone sug
gested contacting Ack, this was done and
Ack assured them that we were not in any
immediate trouble (I like that word im
mediatel). So they quit worrying (I think)
and things ca lmed down at home. Things
did not calm down on the ship, oh not by
a long ways. Everyone was discussing our
troubles and making suggestions. The cap
tain had his own opinion as to what he was
going to do. He had decided to use a cabin
door to rep lace the rudder. The largest cab
in door was removed and large rope at.
tached to it, no hinging was possible, it
was going to have to be controlled by pull
ing ropes. A big "V" groove was sawed in
the rear portion of the boat, this was where
the Cabin door was supposed to fit in so it
could be swung back and forth. Now you
picture trying to mount this thing on the
rear of the ship and remember those large
waves and high winds trying to keep you
from doing this. Now Buddy I could see that
we had problems and I mean big ones. This
cabin door was supposed to be held in place
by those :y" inch ropes being tightened by
pulling in from both sides to hold it in the
center of the "V" groove. Everybody
grabbed their ropes and they edged the cab
in door towards that "V" groove, bang, a
big wave hit it, it went sailing off across
the water, back it was pulled by the ropes.
The men were excited, and a number of
them were almost pulled overboard. It
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sneaked down into that little "V" groove
again , it gets pretty close this time, and
away it goes again, a few little cuss words
here and there , a little hair pulling, more
discussions and try again, this kept up hour
after hour. T he Captain showing no signs
of discouragement. Everyone else agreed that
this task was absolutely impossible and
asked me to get a message to Mombassa
for a towing ship to be summoned so we
could get back to .\tahe! 'Ve took a position
"shot" the next mortlin g and fou nd that we
had drifted about 150 miles towards Africa,
kind of towards 60 I land or maybe FL8
land. I was thinking of the money I would
save if we did drift a ll the way to Africa
because that was the general direction I
were heading when I left the Indian Ocean
and this would be a cheap way to ge t there.
I asked the capta in if he wanted me to
summon a towing ship and he said, "abso
lutely no". The Captain was the only onc
on board who thought this cabin door could
be mounted so it could be used for a jury
rudder as he called it. You try sleeping on
a drifting boat in the Ind ian Ocean monsoon
and you find tha t its tough to even stay in
the bunk, much less sleep. I don't think
many slept on board the few nights we were
tossing all over the place. Hemember all
the decks were loaded and completely cov
ered with those large turtles when all this
was going on, no place for a fellow to walk
and all those fellows scampering all over
the place, t rying to not step on those turtles,
and no place to step. and after a ll the decks
got wet those turt les started slipping all
over the place. Even a few slid overboard
too. Some died am] begun to smell. Oh yes
we were having a time on that boat. These
turtles have been known to take a b ite out
of a leg B OW and then. so no one hestiated
while walking over and between them, need
less to say. I was on the air of co urse most
of the time telling the boys about things as
they were. \ Ve were in daily contact with
VQ9HB 011 Mahe, and a number of times
the captain talked directly with the owner
of the ship. Even the ships owner asked the
cap ta in if he wanted a tow vessel sent out
to tow us to either Africa or the Seychelles.
To this the capta in a lways said "no". This
cap tain was as hard as nails and like a bull
dog. He was not going to give up as long as
there was any hope of getting that cab in
door mounted in place of that rudder. He
was the only one who thought this was pos
sib le. Everyone else had a long time ago
given up this as out of the question and
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impossible to be done. Even I had now given
up. After three days the turtles really
started to smell Q5-S9 + 50 DB, but still
they were back there fighting that rudder.
And at long last they got it monnted kind
of all of a sndden and I think sort of by
accident! \ Ve were back in business and a
ship with a rudder was again on its way to
VQ9 land.

A message was sent to the ship's owner
on Mahe and back came a message telling
us a champagne party was planned for all
hands upon our arrival to Port Victoria.
Back went a message from me saying,
"Make Mine, Cokes, please!' Back came a
message to me saying, «It's Cokes for you.
xl r. Browning". A letter or news item from
Harvey Brain was sent to their local news
paper which was very interesting to read.
Oh yes. There was a hero in the article you
can bet Guess who? The cabin door proved
to be not quite large enough and to keep the
sh ip on course the speed of the engine be
came the directional control. The usual
speed as I remember it was abont 250 RPM,
but to hold us on course it was reduced to
about 175HPM. But we were headed to
wards VQ9, so everyone was happy. I would
say a few drinks were consumed on board
tha t night by everyone except me since
there was no Cokes on board b y now. They
had long ago been drunk. It took us about
10 days to reach Port Victoria, with quite
a lot more dead turtles on board. We were
a smelly crowd when we arrived there. The
local police band were on hand to welcome
tiS back to VQ9 land. \Ve were the heroes
of the hour. Cases of Champaigne were
brought aboard and one full case of Cokes
for me with plenty of ice. I sort of would
say maybe a few fe llows got drunk that
evening on the boat while it was docked
there at the "long pier" at Port Victoria.
At least that was another one I walked
away fro m. and one more portion of a
DXpedition salted away. Back I went to my
little thatched hut that's called a hotel room
on the north east side of VQ9. The old an
tcnuas were put up and on the air as VQ9A
again I went. The very first QSO I had was
with that fellow in E P2 land-he was some
high official in the U. S. Embassy or Con
sulate there and he told me a very interest
ing story. He said there were some U. S.
destroyers in Zanzibar on some sort of tour
down in that area and he got a message to
them to sort of stand by with helicopters
on board to be ready at a moments notice
to be able to take off the ship in case we
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Queens Village , N.Y. 11427

DRe KIT
215-28 Spencer Ave.

New three band modification
delivers the performance of your

transceiver on five 200 kc band segments.

COMPLETE KIT PRICE ONLY

Se nd for f re e b rochure!

Featuring selectable upper or lower SSB* Selectab le
Ave·
Coverage: 3.8-4.0; 7.0-7.2, 7.2-7.4; 14.0-14.2, 14.2-14 .4
M,'
Front panel key jilckt New front pilnel ilnd plastic dla l
incl uded·

got into any difficulties and in danger of
sinking. I for one was glad we did not have
to call on him for help. I am sure Peggy
and the kids felt that same way, and es
pecially the insurance companies. It did sort
of worry me to think that the insurance
companies were worrying. I did not want
our DXpedition to end up here because it
was just getting started, you might say.
There were lots of places to go to yet and
operate from. After operating from YOgA
for about a week while QRX for a ship to
take me to Mombasa, Kenya, I sort of hated
to leave VQ9 land with all the beautiful
scenery around there. But you know the
DXpedition must go on, and this one was
not about to stop yet. Everything was taken
down, carefully packed, everyone told «good
bye". etc. No customs troubles at all. (There
is usually none when leaving you know). I
was off to Mombasu and then into Africa
on the next leg of my trip. More On that
next month.

Name _. _ _._.._ .._.. Call .__._ __.._._

"T owers above all"

__ ...._ .__. ._._ Zip _ _._

_ _ __ _ _-_ _._--_.__ __ _.-Address

New
CZ

Ser ie s
Towe r

RISTAO TOWER CO.
t':!l5l!1Ol""1bJ:+~5i-'''' I'\' "'.J...d~-::--- P. O. Box 11 5,

"~~ Hanford, California 93230

New Design Crank-Up Tower
Install s Without Guy Wires !
Greater strength provided by new
lacin g design el iminates need for
guy wires and la rge concrete foot
ing when lower is bracketed to your
b uilding . A new style geared winch
with automatic locking d isc - brake
offers positive safety and control
when ra isin g or lowe ri ng the tower.
Tower quickly and eosily lowers to
safer leve ls for high wind condl
tions . The CZ Series Tower features
Trisloo 's exclusive "edd-e-sectlon"
design. Another famous Trista o Pre-
mium quality tower.

I ",e:"e:"~"l?f ~'r"""""""",~w:rjte for Free catalogI... (" TODAY or see your
Bra cke t d istributor.
a da p ts

to o ther \
locatio n

.. 0 . h' ..••• urfl9 erelsa •••
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s 46 .00
$ 56 .00

$ 55.00
$ 75.00

S 25.00
S 20.00
$ 39 .50
s 54.50

1II 0B 40 ·50t1lCS

FM Surplus Sales Co.
1100 Tremont Street
Boston, Mass. 02120

Area Code 617
Tel. 1'10.427-3513

$ 65 .00
s 9 .95
$ 9 .95
$ 6 .00
$ 9 .95

$110.00
$125 .00

rMU· 140·0
6 ' de .. . . . •••.•• .. .• .•.• .. ... •.• • .•
12 'de •...•.•...•.• ........•. .....

FIIl U·80·0 1I0~ 40·50mcs
6 dc 2 frw, . tran . •. • . . . . . . . . . . .. . • .
12 'dc • . . .

FIII TR U·80.D 150 mcS lOw tran poor condi ·
tion . • . . • . . • . . . • . . . . . . . . . . . . . . . . . ..

FIIITRU ·41·V wery poor 150 lie .
FIII TR U·40·V 150 lie 8w tran-6' . _ -
J ·44-'6 4SOtne .o~ 18w tran . . . . . . • . . . . .

FM SURPLUS SPECIALS
MOTORO LA POWER SUP PLI ES
' -8464 110 VAC 60... BASE STA TI ON power ! apply . .. • • • . • . • • • . • . • .
TU·I36 Moll 6 /12 ¥d. aHd In T44 1II0bil. Iynamoter type
1U· 277 ••11 11. 6 ;12 ' de IS,d In 153 60w lII ob ile Vl' ralor "lyp, . :: :: :: :
1U·3205 Mobil. 6 /12 'de for l Ow lII obil,
TU · 461 6 112 ' de un h ned for I, or hi bind' inill fl' · · · · · · · · · · · · · ·
On Ib, TU · 1)6 .,,4 1U-277 or 1U·461 specify 2nd elloltt · · · · · · · · · · · · ·
SPECIAL COMBIN....TlON OFFER
' ·8 464 " • ., s, ,,ly willi SUll ie." 1ft I nd 60w Tr~ n s . illl harnenigo5G.. lIlu .....•................ ........ ...... .. ....•........

u " .
MOTOROLA EQUIPMENT
1'.1.·8270 " ..ole Inlt_s Is ....... ....•.. .•....... S 55.00
1U·)12" euill« I SO Mes Can k . $tII for d. plu io, T& R

• n Ihl, le I ntlnn• . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . $120 00
OH -7 h i nt lIunt Oll,ah her 6 l de solid state ' ow 51' . .

,Iy ree 1111 only 3 hiles Tran s 8 watts " wer Ol t, l t $ 65 00
r SU·140 ·1Y-1l0 u e desk II ' sta t ion 6OW-30·50 li es.:.: .

' 1Mf undltilll . • . . . . . . . • . . . . . . . . $125 00
fSU·80· IY 110 ue desk to, datlln /II i ' conwiio·n· 'neees: .

W"J I, 6 IItr '-nd Vn,. tl tan /ll ln, I ' HX $175 00
TU ·2~ 450 . e Il1In d r. , 1Bw .... . . ..• . .. $ 25'00
I'A·8634 30. 3O·501le xlltr . ..•... :::::: : :: :: .::: : $ 15:00
T5UGO I'fOr Contlltlln 6 /12 l de ......... ..•.•.•.. . $ 30.00
SPECIALS
~tJ~':IISU~I:LyCOIII II NUIO/il )Ow Jra" s, Rec. Contnl head and ca~ 1 1f ...••• .• .•.... . • .•.... .... .• .. . $ 44.50
HALllC IlAFT ERS S.21 · · · ·i" ·: · · ~ · · · · · · · · · · · · · · · · · ·· · · · · Pftt 'a l d · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · 1 6~ ·~
ICA CIIIV.2A 30.50 II ree 40 225 lies _. . - . . •. •. • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . - 25 '00
JOH NSO VIK /II c "" 12 , de · ·· ..•........• ...• . .. ...... 30 w trau ........•...•..•.. . _...•... - $ 35 00
HEWLET"Y I' I G TR ANSIII ITTER .. . ..........•.. ........• .. VIKING 1. ................. ... .. .•...• 1125:00
A 0 ACKAR O he~ ..nc)' lIehr MOD 5008 .................... .•.. . ..... .. .................. .• $45000

I' N RAM It ADA PTO R 5 1· 12 with 1'5·12 ,ower u p,ly .•.. .........•. •.....• .•.••....•... ........•... .. .
MOTOROLA EQUIPMENT SCHEMATIC DIGEST
A u m,rth nsl" collection I' IlI l torola transm lttco. reeeisers, pUl,er n ulles and Interconnect in, dla, ranls for ~ .. UI; pment
lIa ndlChretl hctw"n 1949 I nd 1954 . Inelldd are crystal formllas Ind I li,nment Instuctlons 'or 1II0st CIt tile tilll ,"ent shown.

90 Pl , ts . . . . • . . . . . . . . . . . . . . . •. . . _• • . . . . . . • . . . . . . . . . • . . . • . . . . . .. $3 .95 ,ost , aid
Specil l wltll an N dcr ••••• • ...• ...•••••••••••• •••. ••••••••..•.•••.•• $2.95

• ·On the 80 BY and 140 BY bose sta tion a nd P8464 chassis combinat ion please furnish a signed sta te
ment a s follows:

" This equipment pu rchased for use on a ma teur bonds
and will not be resold for commercial use ."

ALL SHIPMENTS FOB BOSTON, MASS., UNLESS OTHERWISE SPECIFIED-SPECIF Y CARRIER . ALL
EQUIPMENT 1$ USED A$ IS AND SUBJECT TO PRIOR SALE. TERMS :-PAYMENT WITH ORDER.
PUASE INCLUDE YOUR %IP CODE.

Technical Aid Group

The first members of 73's Technical
Aid Group are listed below. They are
willing to help other hams with their
technical problems. If you have a con
cise question that you think can be
answered through the mail, why not
write to one of the hams on the list?
Please type or write legibly, and include
a self-add ressed sta mped envelope. One
question to a letter, please.

If you'd like to join the Technical Aid
Group and you feel that you are quali
fied to help other hams, p lease write
us and we'll furn ish complete informa
tion. It's obvious that we need many
helpers in all parts of the country and
in all specialties to do the most good.
While 73 will try to help with publicity
and in other ways, we want the TAG to
be a ham-to-ham group helping anyone
who needs help, whether they be 73
readers or not.

Don Nelson WB2EGZ, EE, 9 Green
ridge Road, Ashland, N.J. 08034. VHF
antennas and converters, semiconduc
tors, selection and application of tubes.

Torn O'Hara W60RG, 10253 East
Nadine, Temple City, Cal. 91780. ATV,
VHF converters, semiconductors, gen
era l questions.

Stix Borok WB2PFY, high school stu
dent, 209-25 18 Ave. , Bayside, N.Y.
11360. Novice help.

George Daughters WB6AIG, BS and
MS, 1613 Notre Dame Drive, Mountain
View, Calif. Semiconductors, VHF con
verters, test equipment, general infor
mation.

Roger Taylor K9ALD, BSEE 2811 W.
William, Champaign, Ill. 61820. Anten
nas, semiconductors, product data, gen
era l.

Jim Ashe W2DXH , R.D. 1, Freeville,
N.Y. Test equipment, general.

J. Bradley K6HPR / 4, BSEE, 3011
Fairmont St. , Falls Church, Va. 22042.
General.
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the NEW
"

J . H . Ne lson
PORTABLE ANTENNA

with Non-Shatterable Base

• 20·15·10·6-2· Meters
• Very Low SWR
• Folds to 19 inches
• Weighs only 2 pounds
• Complete for 5

Frequencies

$24.50

Patented

DPZ CORPORATION
P. o. BOX 1615

JUPITER, FLORIDA33458

ask your focal dealer
or

•••••••••••••••••••••••••••••••
: COMPLETE YOUR GEAR :
• •• TWENTY·FOUR CLOCKS IN ONE.• •
• NEW •• •
• AND •• •• MODERN •• •
• AS THE •• •
: SATELLITE :
• •: $1I·95 :
• •• Mode l D·)OO •
• •
:. TIME :.ANYWHERE
: AT A GLANCE! :
• THROW YO UR CONVERSION CHART AWAY •

: When the clock is accurately set to t he :
• correct time in a local time zone, t he •
• cor rect time is automatically shown in •
: each of the other 23 zones. :

: Farmerie World Time·Zone Clock :
• CASE : wall or desk •
• 22 gao ".,1 S" l( S" l( 2~" •
: MOTO R: G·E flG-vol', &0 cycl, :
• Other models a vailable •

• THE FARMERIE CORPORATION •
: 114 Spencer Lone • GI,nshaw , "nna , 1511 6 :
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ALASKA

ARGEI<lTltiA

AUST RAL IA

CANAL ZONE

ENGL ANO

HAWAII

JAPA",

"'EllICO

PHIL IPPINE S

PUERTO RICO

SOUTH AFRICA

U,S S R

WEST COAST

Gt,lT ·

"' LAS~A

... " 6["ITI....

Aus r llAU A

CA/<l AL l ON E

[NGL.4NO

HAW"

111I01"

INOlA

JAPAN

MEXICO

PHIL IPPIr-lES

PUERTO " 'CO

SOUTH AF RICA

U.SS Il

ALA SKA

ARGENT I... ...

AUS TR ALIA

CA tlAL ZOtlE
OIGL AN D

H,I,WA II

INDIA

J "'PAN

MEXICO

P HILIPP INES

P UERTO RICO

SOUTH AFRICA

U 5 S Ii

EAST COAST

Good: 1. 2, '·13, 16·22. 28·31
Fair: 3. 4. 5. 14, 1S. 23 , 24. 21
Poor: 6. 7. 8 . 25. 26
VHF DX IIk.ly: 12, 13, 21. 27

# Very difficult circuit this hour.

• Next higher frequency may be useful
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TRW CataloC]
TR\V Semiconductors has just announced

their 1967 short form catalog. This 2O-page
publication lists all TRW transistors, diodes,
and other semiconductors. Copies are avail
able from TRW Semiconductors, Publica
tions Dept. , 1100 C lendon Avenue, Los An
geles, Calif. 90024.

Jensen Tool CataloC]
Hams often have trouble finding the spe

cial tools that make electronic construction
pleasant. Even the large mail-order cata
logs don't carry all of the specialized tools
we like. We've recently found out about
a very extensive (58-page) catalog of tools
that contains just about anything you're
likely to want or need from eutectic solder
to #80 drills . The catalog includes many
standard tools, too. Prices are good, and
there's no minimum order. Write for a free
copy of catalog 266. Jensen Tools, 3630 E.
Indian School Road, Phoenix, Arizona
85018.

Solid-State Cammunications
Here is another book from the staff of

Texas Instruments on the design of transis
torized communications equipment. This
brand new book provides the latest informa
tion on the design of equipment using FET's.
dual transistors, junction transistors and
the latest germanium and silicon micro
wave transistors. This excellent book covers
the entire rf spectrum from high-frequency
through UHF; it provides much practical
information on the design of circuits and in
the selection of semiconductors for these
frequencies. Some of the topics covered are
small signal UHF circuit design, high input
impedance techniques, harmonic oscillators,
noise characterization of VHF and UHF
amplifiers and VHF measurement techniques.
$12.50 from your bookstore or write to Me,
Craw-Hill Book Company, 330 West 42nd
Street, New York, New York 10036.

Drake Converters
H. L. Drake Co. has just announced that

they're making FET converters for six and
two meters. The converters feature low noise
and exceptiona lly low cross modulation, ex
cellent image rejection and flat bandpass.
Each converter uses field effect transistors
for the rf amplifier and mixer stages, and
regular transistors in the local injection
section. For full information of these new
converters, write R. L. Drake Co., Miamis
burg, Ohio.

Technical Tapics
The best, most interesting single book

for the average ham might well be Tech
nical Topics for the Radio Amateur, by Pat
Hawker C3VA. This book is a collection of
short notes, interesting ideas, and hundreds
of good schematics about simple and com
plex, common and unique, useful ham radio
circuits. C3VA writes the very popular col
umn Technical Topics in the RSCB Bulletin,
and much of the material in the book is
from this column. TT is a densely-packed,
thoroughly-practical 100-page book that
every building ham should have. The price
is only $1.50 from 73, or you can order for
]() s. from the RSGB, 28 Little Russell Street,
London \ V.C.I . England.

Transistor Circuit
Analysis and DesiC]n

The 2nd edition of this famous tran
sistor sourcebook by Franklin C. Kitchen
retains all the readabilIty and clarity
of the first. but the many revisions
hring this new volume right up to date.
In addition to information on junction tran
sistors, this new book places emphasis on
the field effect transistor and its operation,
tunnel diodes. controlled rectifiers, unijunc
tion transistors and microelectronics. Fitch
en spends considerable time in explaining
the fundamental circuit properties of tran
sistors and proper ways of biasing them
before proceeding into the design of ampli
fiers and communications circuits. Many
practical examples are used throughout and
a knowledge of algebra is all that is re
quired to understand this excellent text.
This book is highly recommended to the
amateur or technician who wants to know
the whys and wherefors of transistor cir
cuit design. $8.50 from your bookstore or
write to the publisher, D. Van Nostrand
Co., Inc., 120 Alexander Street, Princeton,
New Jersey.

PRODUCTSNEW
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THES E CO NVERTERS CAN REALLY PULL IN THE OXl

Price
$21.95

39.95
21.95
39.95

9.95
29. 95
24.95
42.95
6.00

In put 1\1 liz Ou tpu t 1\1 H z
50· 54 14·18
Sa me as a bove but Jo' ET rC amp.
50·54 7- 11
Sa me 88 above but F ET rl amp.
50-54 MH z rf p re-amplifier
50-54 M Ifz FET r f p re-amplifier
Special IF ( .6-30 MHz)
FET apeciul IF (.6·30 MH z)
Jo'OI' bu i lt- in powe r supp ly, add

PALOMAR
ENGINEERS

BOX 455, . ESCONDIDO, CAL 92026

• Pla nar epi taxia l inlegrate d circui ts for rel l
ability. No tu bes-No sepa ra te transistors•

• Pre cision feather-touch key buj/t~jn •
• Fu lly dig ita l- Dot-das h ratio always per..

feet.
• No polarity problems- Floati ng contad s

switch 1.amp.
• Rugged solid construction-will not walk.
• Send QSl or postcard for free brochure.

Southwest Semiconductor Specialists
P.O. BOX 12312, SAN ANTONIO, TEXAS 18212

6 METER SOLID STATE
RF CONVERTERS

Only
$67.50

2 db NF• .2 Jl,V for 6 db s ig na l to noise ratio, mil.
SI*t'. epoxy glass printed circu it board . variable for.
wa r d l{ain cont rol. built-in power s up ply a vailable
fOi' a ll models . 2N3823 FET f ront end ava ila ble for
1.5 db N F a nd reduced cross-modu la t ion effecta,

CONVERTER SALE

Model
55610
5S610F
5S611
SS611F
S5510
SS511
SS600X
S5660X F

For p rompt sh ipm ent of s tock models include postal
money order or cashier's check. Special models
sh ipped within s ix weeks. P ersona l checks mUllt
elea r- before ahip man t., I nclude 20% deposi t fo r COD.

Unconditionally gllaronte ed.

SPACE AGE KEYER,

I
•

•

Solid Stote Sales Catalog
Solid State Sales has a new catalog of

inexpensive semicond uctors and other parts.
It's well illustrated, and contains hundreds
of components with good prices. You can
get a free copy from Solid State Sales, P.O.
Box 74, Somerville, Mass. 02143.

Handbook of Transistor
Circuits and Measurements

Most books designed for textbooks and
engineering aren't as useful to the ham as
they could be. Hams don't want to wade
through a lot of derivation of mathematical
formulas and such to find a circuit they
need, or have to figure out a lot of values
on what is obviously a fairly standard type
of circuit. That's whv the new SEEC book,

•
Han dbook of Basic Transistor Circuits and
Measurements by R.D. Thornton et al looks
so interesting. The book contains practical
circuits for about every transistor use you
can think of, and even gives parts va lues
and transistors for each. The transistors
are specified by general types, such as sili
con, high speed, amplifier, which makes it
easy to use either the newest, cheapest
transistors, readily-available transistors, or
surplus transistors, depending on your tastes.
The hook also includes enough technical
material and data on measuring transistor
characteristics to make th e book very useful
to the engineer who wants a good refer
ence. The book costs $4.50 clothbound, or
$2.65 paperbound. Publisher is John Wiley
and Sons, 605 Third Avenue, N.Y. 10016.

Shure Reactance Rule
Figuring out resonant frequencies, reac

tances, Q's, etc., with the standard formulas
and arithmetic isn't much fun . A much
easier way to do it is with the Shure Be
actance Slide Rule. I t's easy to learn, easy
to use and easy to buy at only $1 from the
Sales Department, Shure Brothers, 222 Hart
rey Avenue, Evanston, Ill. 60204.
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LARGEST SELECTION in United St.tes
AT LOWEST PRICES-48 hr. delivery

•

( \\'2N SD from page 2)
public servants resting behind their barri
caded desks. \Ve made it through in about
an hour, possibly an all time record. You
have to pay to get out of Lebanon and pay
to get into Syria. You pay for yourself and
you pay for the car. You pay and pay and
pay.

After Uti hour or so of driving th rough
desert and mountains we began to come to
civilization . . . an occasional house huilt
on the side of the hills. An interesting
thing : the water supply for these houses
came to them via a ditch dug into th e side
of the hills. All of the houses were below
the supply ditch, which ' vent 011 for miles
and miles, winding along so that gravity
carried the water. Below the houses wa s a
second ditch for wastc.

\ Ve arrived in Damascus just before dark
and, after driving around for a few minutes
to get our bearings, we started looking for
a hotel . . . a hotel that had air cond itioners
sticking out of the windows of its rooms.
It ' vas about 90 0 or so and we'd learned
the hard way in Cairo to settle for nothing
less than good air condit ioning. I never
thought I would go into a Hilton hotel, but
a couple of nights in the Shepheards in Cairo
and I no longer cared if Conrad got a big
bite out of me.

Ju st as we were dispm-ing of finding a ir
cond itioners we came across the Hotel Cat
tans. Luckilv thev had one cool room left, ,

so we checked in. I called Rasheed and
announced that we had arrived. His SOil ar
rived to pick us up a short while later and
we drove up and up the side of the incred
ibly steep hill overlooking the city. About
half way up, just before the slant became
a vertical cilff, we pulled tip in front of a
nice h ome.

Rasheed and his wife welcomed us. It was
st ill q uite warm so we went out 011 his patio

Rasheed YK IAA

CUSTOM SYSTEMS
KIT S . ACCESSORIES

I

Thousands of frequen cies in stod:.
Types incl ude HC6/U , HCI8/U ,
H ·W , FT·24l, FT·171 , etc.

SEND lOt: for ca tdloq with oscillator
ci rcuits . Refund ed on first order.
2-100 8 Crystal Or.• F t. Myers, Fla. 33901

~!
CRYSTALS

MORE RANGE •••
with NO NOISE

ELIMINATE IGNITION NOI SE
ELECTRO · SHIELD '"

YOUR EN GINE
FROM

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

WE BUY • • •

TUB E S FOR CASH
UNITY ELECTRONICS

101 Trumbull St•• ELIZABETH, N.J, 201 • FL 1·4200

SURPLUS NEEDED
Guaranteed highest prices. Shipping paid. We'll buy,
trade or give you new equipment of your choice. Send
list or telephone for immediate Quote. Payment in 24hrs

MILITARY ELECTRONICS CORP.
SPACE ELECTRONICS OIVISION

4178 PARK AVE., OX., N. Y. 10457. 212 CY 9-0300
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KING
Solid Stote

New! 'PANCAKE' Transrstors
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and had some cool drinks, talking ham radio
and looking down on the twinkling lights
of the oldest conttnnously inhahited city in
the world. Off in the distance we could see
the camp fires of the refugees from Israe l,
thousands of them.

I was most anxious to put YKIAA on the
air and see if I could beat down some of the
p ileups. Rasheed docs the best he can with
this, but it is very difficult for h im, not
having been raised in English, to pull out
ca ll letters when they are all in a jumble.
Rasheed pointed to his three clement beam
out on the edge of the patio and I could
see why he makes most of his stateside con
tacts via longpath. The U. S. is directly into
the mountain for h im and vcrv litt le rf can
get th rough the shield .

I tuned the hand anxiously . .. a coup le
Europeans, nothing more. Damn . My sched
ule time with my home station in New
Hampshire came around so I gave Jim
(WA6BSO/I ) a call. I I DFL came back and
offered to relay for me. Jim was in there,
abo ut an 5- 1, and my signals were ahout
the same. Through IlDFL I Iouud that every
thing was going well at home. After a few
more short Q50's with fri ends in Asrnara,
Stockholm, etc., I gave up and returned to
Rasheed and the talking. I I DFL had ex
p lained that Jim was the only U. S. station
that he could hear on the band, so cond i
tions were parti cularly bad.

Rasheed works at the airport keeping the
e lectronic gear running. He is high enough
in the government so he is able to stay on
the air dur ing political shakcups, but not
high enough so he gets shot. I don't think
he is looking for too much in the way of
p romotions . . . hi. None of the other hams
in Syria are permitted to operate.

The next morning Rasheed met Jim and
me at the hotel and we walked to the his
torical museum. The sophistication of some
of the things they made all the way back
to 6000 BC is amazing. \Ve would he hard
p ut to d uplicate some of the glassware they
turned 0 11t.

Nex t we headed for the bazaar sect ion
of town. I found an ice cream store right off
the hat and yanked them in after me. Fel
lows, it is like nothing you've ever tasted
before. They grind out the usual Dairy
Queen slush, put it into freezing vats and
then pound it with giant potat o-mashers so
that the crysta lline structure b reaks down
and the ice cream gets very sticky. They
serve it by scraping it out of these vats and
putting it into dishes with their fin~ers . . .
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MILITA RY TEST EQUIPMENT DATA HANDBOOKS

DXERS and DXERS-TO·BE

MIDWAY ANTENNA. Dept. A7-] • Kearney, Nebraska

then a little sprinkle of pistachio nuts. Jim
blanched at the finger bit, but we put a
dish of ice cream in his hand and he had to
gulp and eat it. I'll try anything.

\Ve went across the little alley into a
souvenire shop. I bought an inlaid backgam
mon board and a hand embroidered damask
table cloth and napkins. I'm not sure why
because I haven't played backgammon in
twenty years and I don't even have a dining
room table. well, you never know when some
one is going to knock on the door and invite
himself in to play backgammon . . . I'm
ready now.

Rasheed took us into out of the way cor
ners of Damascus where we were able to
see craftsmen making all of the usual and
unusual peculiar to the city, Things like men
sitting in their little stalls turning a wood
lathe by hand and holding the cutting chisel
with one foot, making parts for chairs.

Lunch was spectacular. Rasheed's son
manages the finest restaurant in town and
he put on a complete Syrian dinner for us,
soup to nuts. The soup was yogurt-like, with
egg shaped meat halls made out of meat
and wheat. hut hollow . .. try making some
thing like that sometime. Delicious. The food
kept coming and coming and coming . .. we
ate for about two hours . . . smoked egg
plant (I hate egg plant, but this was great)
. , . mashed chick peas with lemon and
sesame oil , . , we waddled out into our
rented Simca and, with a short prayer that
the odometer would continue to be stuck
(it froze on the way over . . . heh, heh),
we headed back to Beirut and a cocktail
part)' in our honor by the OD5 gang.

Damascus is a fascinating place , .. most
of it is very very old, but newer houses are
springing up in the suburbs. Few tourists
get there, relative ly, and as a result the
people are very friendly and smiling. None
of this running lip with the hand out
stretched that we had to continually battle
against in Kenya and Egypt. After a while
you just hide your camera and stop taking
pictures in those places.

The border crossing on the way back was
faster . . . only about a half hour plus $3
each for visas, The damned odometer started
working again in spite of our extreme care
in not jiggling it. Oh well, it would have
been hard to explain the border crossing
stamps on the car papers with only half
enough miles on the odometer,

Beirut is a rather modern city and cer
tainly the most international in the near
east. Their currency is free so you don't have

FI, All A.atnr T,.II..It
len. Rated at 1000 Wattl
Alil 2000 S5B 'iMet "
link Dinet red . Li,ht,
Meal, Weather"."f.

Id u es IlIttrlerence an'
Ml in I II All Ihkn Shirt
Wau Receivers. lIl akes W/lfld
Wide Je.c:ertlo ll Slrln,er,
Cleanr I II A I B~lId l !

I'cmnlete u shewn total length 10 2 tt . with 96 n. of 12 ohm
balanred twlnllne. Hi-impar l molded resonant t ra ns, ( II"t . 3
oz. 1" J: 5" ]Oll!:") , YOI JISt tu ne to dulred band for helmlilie
resuus. EXN'ltent tor ALL wortd-wtoe Rhort· wafe rereivers and
amateur trall.~mlttl'f'!I. For ~O\'lI'~: A~ f) AI.L ( 'LA~ AMA
n :l'Rfl! ~O ~:XTn.\ 'TU;-.; t:ml on cncers xxenem };Um·
mates 5 separate antennas With exeeuent [ll:rformanre proven.
Inconsp le:uon ter FIllY Neig hborhoods! xc II.H-Wm.: Il0USE
AI'rt:.-\K.-\Sn:: }:ASr I ~S'T .UJ.A 'T IO~ ! TholiSoSndil or tlsen.
• 5-40 ·20-1 :;-1 0 meter binds. Complete .•. .. .• .• . . • $19 .95
40-20' 15-10 Illder. 5ot..!t. (bert tor 5..1'1). {'omplde , $18.95
S EN D ONLY $3.00 {t u b, ell. , Dlol and pa, postmall balallce
COO plus portall't' GD , frjul or lItnd full nrlee rcr DGSloald elf
Ihery. COlD olete Jns1aUatlon ol teehnleal Instructions tum lsMd .

Want to keep up to the minute of what's
happening DXwise1 Sub scribe to Gus
Browning W4BPO's new weekly OXERS
MAGAZINE. 16 pages of OX events, eem
inq up OXpeditions, QSL info, pix, etc.
Ra tes. US su rfac e $8.50. US air mail $10,
West Indies $16.50, S. America and Eur
ope $1 9, rest of world $28,

VHF-UHF

The DXERS MAGAZINE
c/a W4 BPD

Route I, BOl 161 .A,
Cordova, S.C., U,S,A,

PLATE TRANSFORMERS-$39.95
3600.(l·UOO VAC @I tueu Ma ., CCS, with 120/240 VAC 60
cps p rima ry_ Comm ercial qu al ity units manufactured
by Wag ner Electric Co . mealure 13 " high , 12" wide,
and 9" deep . Net weight is 85#. Price $39.95 F.O .B .
t.4 inn eapolis. O ne yea r uncondi t ional money back g uar·
e etee. Terms: C heck or M.a. wit h o rd er. Immediate
d elive ry . W rite or p ho ne :

PETER W. DAHL CO.
3314 Diamond Drive EI Paso, Texas

l' ubll . h~1 1961 hy Fretlerelek Rl.'l earch cere. Vol, 1. Volt l
r' urrent :M~lli . • :'lllip. " 01. :!. Frf'q . lln s. Equip. Vol. 3.
Waveform (Usrlllosoope) Equip. Yol. ~ . Hilma' Gen. Equi p
ment. Four Hound Hooks (10 pounds) :<lEW. $5.50 poatpald,
lla}Illenl ", /or<1,' r. We AlISO buy for Cub, Survlus Tesu etl,
Transmitter! , n eeetvers. E tc. Esveela lly AIrborn Colllnl ,

RITeO ElectronIcs, Bolt 156, Annandale, v e. 22003. Phonl
(703) 560-5480.

Converters and Preamps for 50 thru 432 Me.
Write for literature.

Send fo r a sa mple copy of th e VHF'er, th e
only magazine for VHF and UHF hams.
Parks Electronics, 419 S.W. First Beaverton, Ore.
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COMPRESSION AMPLIFIER $29.95

19 ALLERTON ST., LYNN, MASS. 01904

$2.75
3.00
3.40
3.80
4.20

$5.00

$4 .00

$2.30
2.70
3 .20
4.00
.50

200
300
4 00
500
Under 25 V

$ .75
1.00
1.35
1.60
2.00

PIV

40 AMP SILICON DIODES
PIV $ .80 600

1.00 700
1.50 800
1.75 900
2.00 1000
2.40

MESHNA

GEIGER COUNTER CHASSiS assem bly. fully w ired,
transistor power supply opera t ed f rom 9 volts,
with 100 microamp m eter. less geiger t ube. Wit h
sc hemat ic. $4 .00 each

1.5 AMP MIDGET SILICON DIODES
1000 PIV SOot each 12 for $5.00
1500 PIV 65 0: eac h 12 for $6.50

29 VOLT 50 AMP DC REGULATED
Operate on 115 volt 60 cycl e input wit h out put of
29 volts DC 50 amps filtered and regulated. So lid
stat e co m ponents with standa rd 19 inch rack
p anel mounting. Excellent condition. Shipping
wgt. 175 Ibs. $75 .00

29 VOLTS DC 3S AMPS REGULATED
Sam e t ype power supply as above w ith lesser c u t 
put o f 35 am ps. $65.00

4X250 TUB E. used. OK

4X250 SOCK ET w/chimney & plete ring

1600 VOLTS DC I.B AMPS REGULATED
Solid st at e ci rcui t ry, 115 vol t 60 cycle input , rack
panel mounting, filtered with 0 .5 % ripple. Only a
few of these on hand. Sh ipping wgt, 175 Ibs. $7 5.00

LIGHT ACTIVATED SCR (LASCR)
Function of an SCR triggered by l ig ht thru th e
glass win dow t op of the TO-IS unit. Various ap 
p lications in tape readers, cha ract er recognition,
logi.c circuit ry, relay reptacernent, n ight l ighter
bra tn . Offered at a trecucn o f Itst price . .. only
small quant ity ava ilable.

New Fall cata log hot~ff-the-p,ess. We keep no
m ailing lists. Send 25~ fo r t he best 80 page cat.
a log we have ever printed. Mo re bargains t han
ever before. All m aterial FOB l ynn.

50
lOa
200
300
400
500

25
50
75
100
150

Th ese govern ment su rplus lim it ing amplifiers ot
fered at a fract ion o f th eir cost and th ey a re bra nd
new unused. Input & out put impedance o f 600
ohms. sel f co nta ined 115 volt 60 cycl e pow er sup
p ly. Gain 36 db p lus or minus 1 db. Upgrade you r
shack for professiona l perfo rm ance wit h t h is beau
tiful rack panel co m m erc ia l grade equipment. DB
out meter on front pane l.

Bob 005BZ

to shop around for money bargains on the
black market. The only major prob lem we
had with the city was in findi ng our way
around while drivin g. \\'c had a map al
right. hut none of the streets have names
Oil them so once y O ll lose your p lace on the
map yon are lost . . . and the map doesn 't
have a ll the little streets on it so you get
lost right away, no matter where you head.
It took us over an hour of h umbling around
to find our way out going to Damascus and
a lmost as long findin g OUf way back in on
our return .

The cocktail party went off just nne and
we got to meet about ten of the OD5 gang
ill pe rson. Lebanon is in excellent shape as
fa r as ham radio is concerned . Licenses are
simple to get and there are a good ly num
ber of Leban ese licensed. The other near
eastern countries would do well to use Leba
non as an example in business and amateur
rad io.

After the party at Bob's apartment
(Oo.5BZ) . Boh and [ drove to his shack.
down bv the water. It is no wonder that Bob
has one' of the outstand ing signals from this
part of the world . . . what a location! l
worked about a hundred fellows before call
ill ~ it a night.

The next stop all my trip is Baghdad .. .
. . . wayne
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ARNOLD'S ENGRAVING

ARNOLD

WA2ZHA
AMATEUR RADIO CLUB

BLACK WITH WH ITE LETTERS, 11/4 X ] 1/.4'

AMATEUR CALL PINS $1.25

ARNOLD L1NZNER
2041 LINDEN ST.

LEARN RADIO CODE

* Pric.~S2 per 25 words for non-commercial ads ; $5
per 2 5 words for b usiness ventur es , No d isplay ods
o r agency d iscoun t . Inc:lude your check w iHl order.

* Typ. copy . Ph ra se and punctuate exo ct ly a s you wi sh
it to appear. No all-capital ads.

* W e wlll be the iudge of suit a b ilit y of ads . Our re
sponsibilit y for e rrors e xtends only to printing a cor
r ect ad in a lat er issu e.

Albu.. rent. ln, I lInt 12"
LP', 2Y1 hr. Instruc tio"

TItE EASV WA'll
• No Books To Read
• No Visual Gimmick .

To Distract You
• JUl' Liden And Learn
Ba sed on modern psychologica l
techniques-This eeurse will toke
you beyond 13 w .p .m, In

LESS THAN HALF THE TIMEI
Also dvoilabl. o~ magnetic tape.
See your dealer now l

* For 51 extro we can ma intoin 0 reply b ox for yo u,

* We ca nnot check into ea ch ad vertiser, so Caveat
Emp t or .•.

ALL Makes of n e w a nd u sed amate u r equ ipment.
W rit e or can Bob Grim e s , 89 Aspe n Ro a d . S w a mp
scott, Mass. Tel : 617-598-9700 or 617-598-2530.

CONVERTERS. W or ld 's largest selection of fre
q u e n cie s. H a m TV vidicon cameras and part s at
lo w factory-direct prices . See t hem no w in o u r
fu ll pa g e a d in th is iss ue. Vangu a rd Labs , 196-23
J ama ic a A ve ., Holli s , N .Y" 11423.

206 fast F,on' Strut, Florence. Colorado

HERE'S A PERFECT MATCH
Now you can g et a perfed match for Hy Gain t .....c 
meter mod els 23, 28 a nd 215. This b a n l -match er
rang ement tht g ives 1.05 to 1.00 SW R at the "ntenna.
On ly $2.50 ppd . Send for the l- Mdtch to:

Sound and TV Systems
31. Moriernont Drive . Lellington, Ky. 40 505

~iM U tt>= '" ,, @ -.- -- .-r . a e-~~ ' - 01.
• •......

_~l...__. e .1.

ALLTRONICS·HOWARO MOOEL L arrr CONVERTER
'I'elewrtter- },ledel " L" rreouencr shi rt converter destzned
for two-tone AM or F:.r wit h limiter operattcn available
by switch. SoUd state ratio corrector compensates for rae 
In~ sl t'lla is. Permits copying on Mark or Space only. Selec
to r m a rm't de loop sup ply built-In with btu supply and
ortal soc ket tor optional polar re la , to key transmHtt'r .
6\V6 key er tube. Plug-In disc ri minator tor 8SO cycle or
other shi rts. Ca thode ray or dual eye Ind icator. Auto-start
con t ro l systt'm ccucnat. Pr ices tor 19'" Tack moceune:
Model "L" with dual ese $199. MOdel "L" with C. R. tube
Indicator $219. Cabinet $19.50

A l LT RONICS- HOW ARD CO.
1101' HI, Boston , ~I a.s.s . OUOI . T el . 617·HZ-OOtS

122

WE WILL PAY CASH: W ante d , popu lar, late
model unmodified amateur equipment. H ighe s t
p rices paid for clean good operating gear. W r it e
G r a h a m R a d io , De p t . 100, Reading, Massachusetts.

ARE YOU SINCERE? A r e you really loo k ing for
t h e b e st dea l o n a n e w o r f u lly g u a ra n tee d u s ed
u n it? Let u s convi nce you with a speci fic q uot e
t ha t will r eally save you m o n e y . G raha m Radio ,
De p t , 10 , R e a di ng , Massachusetts.

MOTOROLA new miniature seven tube 455 k c if
a mplifier disc riminator with circuit d ia gram.
Comp lete a t $2.50 each p lus postage SOc each
unit. R and R E lectr o nics, 1953 South Ye llo w 
sp r ings , Springfield , O h io.

------
COMPLETE CONVERSION inst r u c tions for the
A N /VRC-2, just SI while t he supply lasts. 73
Magazine. Peterbirough, N . H . 03458 .

WANTED case for Morrow receiver . W AICCH,
c/o 73. P ete r borough, N .H , 03458 .

~---c-
SIX ASSORTED ISSUES o f ATV E xpe rime nter,
circa '64-'65, $1 from 73 Magazine , P eterborough,
N .H . 03458 .

SCHEMATICS FOR either the ARC-508, or t he
ARR IS, both described in June '65 issue of 73 ,
o n ly SOc each. 73 Magazine, P e terbo rough , N .H.
03458,

1!63 BOUND VOLU MES OF 73. $15 each fro m 73,
P ete r borough, N.H . 03458 .

IN V ESTOR to promote the New and Unique
Ba r b 'd Wire Antenna, notify WA 6CTK, C . Leroy
K e r r , P.O. Box 444 Montebello, Calif.

RELIABLE AND EFFICIENT SSB EXCITER, the
Phas emaster Jr p rovid e s 60 watts PEP; s ufficien t
t o d r iv e most KW linear a mp li fiers. 560. 73 M aga,
zine , P ete r bor o u gh , N .M. 03458 .
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HANDBOOK OF HA M RADIO C IRCUITS by
W9CGA. Complete schematics and operation data
o n many popular ham receivers, transmitters,
t ran sceivers a n d power amplifiers. $2.95 f rom 73
Magazine, P e t erbo r o u g h , N .H. 03458.

WANTED: General Radio model
meter, W I DTY, RR +;:1, Box 138,
03461.

1140A wave
Rindge, N .H . CQ de W2KUW

5% BONUS!!
Pa id over any top oHer for any piece of aircraft or
q rollnd r a dio vnits, also t est eq llip me nt . All types of
tllbe s. Partlclliorly looking for 4-250 • 4-400 • 8HA
• J04TL • 4-1000A • 4CX5000A et et . 17L • SIX
• 390A • ARM. GRM • GRC • UPM • URM • USM
Ilnlh.
TED DAMES CO•• 310 Hickory St., Arlington, N.J.

TELEVISION INTERFERENCE HANDBOOK by
WIDBM. This i s a complete h a n d b ook that tells
you how to cure your TVI p roblems . $1.75 from
73 Magazine, Peterborough, N .H . 03458.

CONVERTERS, three transistor, 50-54 min, 14-18
me out, wired, tested , printed c ircu it. Crystal
controlled, $10 ppd. Tuneable. $8 ppd. Syntelex,
39 L u c ille , Dumont, N .J". 07628.

25 WORDS FOR $2. Sell or buy t hrough these
want ads, a ter r ific ba r ga i n . Caveat Empto r , 73
M aga zine , P eterb orough . N .H. 03458.

NOVICE AND TECHNICIAN HANDBOOK by
W6S AI and W6TNS. Limited quantity for only
$2.50 each. 73 Magazine, Peterborough, N .H . 03458.

RTTY GEAR FOR SALE. List issued monthly. 88
or 44 m H toroids five for $1.75 postpaid . ElJIot
Buch anan, W6VPC, 1067 Mandana Blvd., Oakland ,
Ca lifornia 94610.

ESTATE SALE a nd bargain list, Send for it and
in clude S A S E . Write Paradd Sale s and Engine e r 
ing Serv ic e , 280 Rou te 10, D o v e r , N .J". 07801.

PLASTIC HOLDERS-ea c h display 20 QSL c a r d s.
3 for S1.00 o r 10 for $3.00 prepaid and guaranteed.
F r e e b rochure of other ham goodies included.
T e p a bco , Box 198N, Gallatin, Tennessee 37066.

RT220 /AR N21 T.-\(~ ,\:'O T ransl.'l"her 1l6t' IH3me ... ~;X 115.00
MT928/AR N21 TAC":'O T ranseeh er :'t lollnt wi rh l' l ul( EX 1.50
C I76] / A R N2I A TAC,\:-; Trlln,o:elHr ( 'oo t rol flox .... ~:X 9.00
TN I8 / A PR4 Tun lnll l" nl t 300 - I OOOmc. W ith Tullt'~ .. •:X 21.50
T NI28/A P R9 Tunln.. rnll IOOO-2600mc. W/Tube~ . . •: X 32_50
T N l 30 /A PR9 T un lnll t-en ~300 · '350me. W/Tu~s . . •; X 32. 50
ID 22SA /A PR9 P U M)ra mlc In dll'a tor . W / :-ehe-maUe . E X 10.50
PP33S :'tfa ln P ower S uppl)' fo r AI'R9 neeerver :X 14..r5
P P 337 A UI . P ower ~upplY for T :'O I3u & T:'013 1/ APH9 ..: X t ,50
MT606 or MT608 APR9 xrour u for C \'43 a nd P 1'33• .•: X 4.50
A P R9 COntro l ror "\\" ltehlni: T:'0 12~. 129, 130, 13 1 .. •: X 35.00
SeoPe Xfllfmer 19.')0 ((1'3mq. n vu Windin gs, 60 cr ete XEW 4.75
R]1 6A / A RR26 14 _Tuhu A.:'tl /F:'tl S upe rhe t. 162 -174 meI.N 22. 75
C6 10 Cont rol Box fo r it :i1 fl A Itecetver. W /4 T uhe! .. EX 4.50
PP468 1'0wer Sup\ll y for it ·1I6A /A I'R2r. ltecvr. 400 Cy. LX 4.75
I D I 6 9 C / A PNI2 !'{'(I ~ . :l.I l' l CltT.IH'IlT COllX Switch I,X 12 . 1~
3J P l CRT w/:\lowH. !'hleld , s eeker, j ntenstttee I' lu lr . . 6.2S
S A325 U Coaxial ~ ...uen. :"P~T . 211 \'DC srctcr . . .. ..:X 4.50
Coax S witc h. DI'DT . T hom pw n I ' roducll X'o. Ell!B22CA I,X 3. 75
Refled omet er S W lt It rlclre w/ :'t lett' r. 30- 1000mc • ... F.X 9.15
U P M8 T n u AI'X6. 27 T uhei . 10 nJodt'! . llS\'6lkY L.." 19.15
COlllll lete Manual for TS. 26/l'I':'oI S. I'os tpa ld .... • . . . . . 2.00
TS S45 Ec ho Box. 11.'iO·1350mc. 100ua I nd ica tor :'OJo;W 9. 75
Comll iete Ma nlla l for T ll5U/ U I'. Po~ t pald X":W 1.90
OAA .2 Test Sd. l S0 - 210me. 200ua I nd . llSY60eY :'OEW 8.50
46 ACO 13 Tu~ !'ul't'fhet . 1.5·225m('. ,"'o /Powcr ~upplJ 22.50
SChemlitic for 46ACQ n ecet ree. 1"ho\o l 1'0"'1"1' Sup plJ' 1.00
RI 0IA /ARN 6 IOO-15flkc ltel'el ..er. 4 ·Jl and ~ Jo:X 11. 50
C403A/ A RN6 ('onlrol 1101 for R IOI ,\ It ,'('el"er . . .. .. •: X 6.50
I D9I B/A R N6 B ea rl il it I nd luwr fot IU OI A R ccvr . . . EX 6.50
MT27S/ A RN 6 .\Iount ll ll( for In Ol A tt e-etver. W / Plu&" ~;X 4.50
AS3 ISB /A R N6 Rh tltl n ~eeklng 1,0 0 P . IOO -1150ke .. . •: X 4.75
MT201 3/ U N H6 Tape Itt-"or" ,' r :'t[ounl .../ l' lu l( & F i l ter I..." 3.15
Set of 120 Xtals T n .e F"'~~3 5675 th ru 8650kC. , , ,. 120/ I S. 7."
C984/C22A 10S-13fo me A.lt C. Itt'n r Control Box: ,. X EW 1. 75
C45 Control Box fo r AHCI a nd ARC12 Xeelvef!! .. X ":W 1.25

E C HAYDEN Box 294 , Bay Sa int LOllis,
• • MiSSiss ippi, 39520

Prices : fO B Boy Saint LOllis. T~rms: N~t, Cosh.

SPECIAL SPECIAL

RT.122/APW.11 REC.-TRANS.
RT-1 22/ APW-l1 lI el'elfer·Tra ns .-Cn l t eonshl! of 1 t u n

able eeeetvee 1.'11'11.\-', a erHlal d"t"('tor, a video amon nc r, d e
cod ing ci rcu its; a tran ~l11 Ht e r alld drell l t3 for obla lnlng audio
f req uoney to nes rmm til" pulse oostucn modulated s ig na l. of
the A.s/~[8Q ·l . Th" rransnunee conta ins c lrcu it ~ for en 
codlni: th e rer ly hy lan'l nl-( t he 8pac lni: between tho two
re pl y p ulses. The It " e. -Tra n~. r,'('elvel input pulses t rans
milled a t a pulse felletl tlOll rrec uener o( 410 C)'cle, per
second and a preset t'a rrl er trecoencr ranging between 2GSO
and 2920 :'tIC. The reply pu l ~ es are aUlomai leally tra nsmlued
at a preset carrier (requen e)" ra nlllnK be t ...een ~ 7 00 and 2'150
M C. Tube~ : 1I / 12"T'7 ; :?/ 2D21 ; 6A~6 ; fo.\w: ZC40. :-lIZ(' :
13 I 5"2 I 6" . wi. : 19 Itn.
PRI CES : t.:st>d , wi th T ulll'S- U4 .9j . U~t>d . 11.'85 T uhu - $5.95.

NEW CATALOG
( ltamIlS
.\ dd reu

FAIR RADIO SALES
P. O. Bo. 1105 LIMA. OHIO 45802DEPT. 13

J US T OF F THE: P RESS-F or )'our roP)', se nd 2~>c

or CO lnR) a nd reeelH' :;Oe CREDIT on roue order .
Dept . 13.

HAM TV. T osh iba 7038 Vidicon, $5.00; RCA 7735A
G rade C, $10.00; Vidicon socket, $2.00; 15.75 Kc
c rystal, $14.00; RCA Image Orth 5820. $10.00.
W B 2GKF Stan Nazimek , 506 Mt. Prospect Ave.,
Clifton, New Jersey 07012 .

TOOOBES: 81lA-$4.25; 7094- $26 .90; 6146A-$2.55;
6CW4-$1.40; 5894-$15.50; Extra power 6146B
$4.00; 6360--S3.45; 8236-$9.50. A ll n e w , boxed
g uara nteed . F ree cata log. Vanbar D istrib u t o r s ,
Box 444Y, Stirling, N .J". 07980.

MANUALS, Signa l Corps I n s t r u c t io n Books , Army
E lectronic s Extensio n course ha n d books-man y
t itle s . Fre e List . A lso , RTTY lis t s . Gre at buy s .
J im Cooper, 834- Y Palmer, Maywood, N J 07607.

B & W TRANSMITTER 5100.B, not used , $295 .
SENECA 2 & 6 Meter Transmitter, like new.
$135. WA20WX, Ludwig , A ccord , New Yo r k .

FREE CATALOG- loa d s of electronic bargains .
R. W . Electronics, Inc ., 2244 So. Michigan Avenue ,
C hicago, lIIiniis 60616 .

HT37, SXI01A, packa ge deal o n ly, $410. W ill not
ship . Pickup a t Roslyn , L .I. , N .Y. Rodin. call 9-5
(516)IV I -9844,

GONSET GSB·201 LIN EAR, 2kw, $200.00. Li ke
new c ondition e lect r ically a nd physica lly . Un
modifi e d . Will s hip F .O .B. K ISLZ , B o x 284, Lex
ington, Massaehusets 02173. (617) 862-6356.

58.34, with SBE mike, m obile mount, H u stle r
20M antenna . Excellent Condition. W 3G S C . 3172
Colony Lane, Plymouth M eeting. P enna . 19462.

Sale of 200,000 Ib s. EL ECTRONIC PARTS co n-
s id ine of :

Recei vera _ Transmitters - Telephone Malerial
Vibrators - Fuse. - Amplifiers - Brushel
Gen erators - Motora - Tuning Units - Keys
Switches - Control Boxes - Plugs - Coils
Circuit Breakers - Inter Phone. - Conneelo rs

Remote Conlrol Units
All a t .06r per lb . Minimum o rder, 1000 Ibs .

Taflen
300·1th Street •

Co.. Inc.
Brooklyn, N.Y. 11215
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WANTED: Collins 755-1 receiver. M ust be m int.
W A 6JWK, 6951 S an J oaqu in Circle , Buena Park ,
Calif. 90620.

TELEPHONE EqUIPMENT AND SUPPLIES, very
reasonable, write fo r information , K 7LDZ 1229
9th Avenue Southwest Great Falls , Mt. 59401.

SIDEBAND tranceiver wanted . Trade Lincoln
Pennies-key, semikey, rolls proof. add gold ,
rifles, ham equipment. Andrew Ellis . 1966 Edge
wood , P a lo Alto. California . 94303 .

COLLINS ]88-51J]. I n good operating and mecha n 
ica l co ndition. $300.00 cash . o r will trade for Ha l
lie rafter S R 150. Frank W olf, W 7EUZ, 3222 D illon
Ave., Cheyenne. W yo m in g , 82001.

---
CLEGG 99'ER, $110 ; Lafayette H E-89 6N2 VFO,
S20; both for $115; K I F Z E . 617-325-8428.

DAYYON HAMVENTION April 15, 1967- Dayton
Amateur Radio Association 's 16th annual Ha m 
ventton. Wampler Arena Center, Dayton , Ohio.
Participate in the technica l sessions. forums, ban
quet and hidden transmitter h u n t . Bring X YL
fo r best in wo men 's activities. For information
w r ite D a y ton H amve ntion, De partm e nt C. B o x
44, Da yton , O h io 45401.

WANTED: Swan 350 transceiver . Must be mint.
With AC po.....er s u p p ly. WA6JWK , 6951 San
Joaquin Circle, Buena Park. Calif . 96020.

--

WANTED: H a lli c r a ft e r s SR-42/42A transceiver.
Must be mint . W A 6JWK, 6951 San Joaquin Circle,
Buena P a r k , Calif. 90620 .

WANTED: Johnson Vik ing SSB adapter, power
supply and inter-connecting cables. prefer mint
co ndition, but will accept less. State condition
a nd p rice i n first le t t e r . Marion Wheeler W A 9HPE ,
A lbany, w ts. 53502.

HELP! M y parents say, "Clea n u p t he room-or
e lse!" M u s t sell DX-60; $50. H G - I 0-VF O ; $25.
R-IOO RCVR ; $50. E ico 753 transceiver with 751
power supply; $230. J e r r y Crum, WB6MTS, 1031
Neal Dow Ave., Chico, Calif. 95926.

I'M NUTS! So my psychiatrist said sell my
Gallaxy V with A C and DC supplies; mobile
microphone, mount, and speaker . Speaker con
sole. and Hustler with 15-20 meter resonators.
H u r r y before they take me away! Only $425
F O B , Paul Gough 18 Eliot Aven ue. West Newton .
Massach usetts . 02165

COLLINS 755-1 deluxe, with Collins spinner
kno b , W a t e r s rejection tu ning, 500 cycle Cw
m echanical f ilter and matching BFO cr-y stal .
Looks a n d wor ks like n e w . Complete f actory
over haul Sept, 1966. W ith manual $330. Will ship
p repaid upon receipt of check. Stan F legler
K 8R P A , 1400 Poxson. Lansing, Michigan, 48910 .

SBE.]] T ransceiver with SB-l VOX Adapter ,
SB2-DCP mobile power supply, and SB mobile
mounting bracket SI75.00. P . Lovelock , W6AJZ,
235 Montana Avenue. Santa Monica , California .
90403

POLICE_F'IRE_AIRCRAF'Y_MARINE_A m ate ur calls
o n you r broadcast r ad io with T UNAV ERTER I
Tun e the B a nd ! Economical! Gua r a nteed ! Fre e
Catalog! Salch Company , 27, W oo d sbo r o , T e x a s
78393 .

EXCLUSIVE! AMATEURS-C B 'e rs-y o u r NAME
CALL on door mat for home-shack Only $9.951
Car $14 .95! Protect your license-pictures-with
plastic la min a t in g k it - 9X I 2" 2-3X4" sheets S1.00!
Moneyback Guarantee! Saleh Company, 27X,
Wo od s boro , T e x a s 78393 .

.- ---=::-:c:-:~"..-,---,--::-

QUAD AND BEAM BREAKTHRU
QUADS: PROVEN SEN$ATlONAL! All metal (except spaelng
Insulator dowels); full al:1:e ; two element ; absoluttly complete
with stee l boom; all I1ardware : wire and ftt UIlg$ ; terrific pin
and dirl't"t1rlt r: one man installation; no bamboo or ftbrf'glass;
aU quads use single 52 ohm eoaalal teedllne: 10-15-20 Quad,
' 35; 15·20 Quad. $32; 10-15 Quad, $30 ; 20 Meter Quad.
$25; 15 )Ieter Quad. $2-1; 10 ~I eter Quad. $23 .
BEAMS : new complete with boom Ind hardware; S,,'lt 1:1;
hamill'S 1"> KW ; adjustable entire hand; ?,," and 1" alum.
alloy t ulJllll:; single coaxial teedlfne:
4 EI 20 $32.* 2 EI I S .•. .... . .•. $12.
3 £120 22.* 6 £110 28.*
2 E120 •.. . . . .. .. .. 16. 4 EII0 18.
5 EllS 28. '" 10 El 6 32. 0:
4 EI15 25.* 4 EI6 15.
3 EllS 16. * Has 20' st eer boom
All BAND VE RTICAL V80 (ii uuu flO) ••• •• •...• $16.95
Al l BAND VERTICAL V160 (I; thru l liU) 18.95

" "mlt 1flth tlrok-r ; stupped dl&rl:es eclleet.
GOTHAM, 180S PlIrdr AYe. , Drpt. 73, Miami Btach, Fla. 33139

Electronic Measurement Power Supply Model 212AM
0-100 Volts at 0-100 Mills.
$30.00 Metered $20.00 Unmetered

Sola Constant Voltage Transformer
95-130 Primary - 118 Volts Secondary 500 Watts
Model 20·13·150 . $30.00
High Voltage D.C. Power Supply by G.E.
11 5 Volts 60 Cycle 50VA Primary
Output -6000 Valls at 1 Ma. + 4000 Volts .62 Ma.

All equipment in excellent condition, Used
Mass. residents add 3% Sales Tax

ELI HEFFRON AND SONS, INC.
321-329 Elm Street

Cambridge, Mass. S47-4005

Panadapter
IP·274jALA-See June 1964 73. Furnished

in excellent condition wit h tubes and con-
vers ion data $17.50

Audio Oscillator
Jackson model 652. 20 to 20,000 cps sine

wave output. Excellent $34.50
RTTY Discriminator

Sub unit for frequency shift converte r CY-
89A/URASA. New $49.50

ARROW SALES-CHICAGO, INC.
2534 S. MICHI GAN AVENUE
CHICAGO, ILLI NOIS 60616

ARROW SPECIALS

UNR EGULATED

WHAT CAN WE DO FOR YOU
INVERTRONICS PO BOX 342

PINE BROOK N.J. 07058

1 vdc .- 11 $v 60 H:f 60 Watts
32vdc - l1$v 60 Hz 200 Woth
SPECIAL UNITS DESIGNED

INVERTERS
RE GULA TED
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OSCILLOSCOPE WANTED: Will trade HT37.
Heath Shawnee , or b oth for a good wideband
scop e . Sell AN·ART13 a nd power supply $25.00
(Yo u pick upl} R ichard Factor. WA2IKL. 115
Central P ark W ., N .Y., N . Y .• 10023.

WANTED: Military, Commercial , SURPLUS . ..
Airborne, Ground, Transmitters, Receivers , Test.
se ts, Acces sories . EspecJally Collins. W e p a y
Freight a nd Ca sh. RITCO Electronics. B ox 156,
Annandale . Va . (703) 560-5480 COLLECT.

TR 4 FOR SALE plus power s u p p ly a nd s pea ker.
good cond it ion . 5525; looking for KW linear.
Da vid P tetraszewskt, 311 Eddy Glover Blvd., New
Britain. Conn. 06053.

KNIGHT T·150 TRANSMITTER a nd R-l00A r e
ceive r (latest models) . absolu tely like new con
d ition. With m anuals . $175 p repaid . Leo Gruetz
m ach e r. 18801 N .W. 44 A ve .• Opa Locka, Fla .

WANTED: MODEL #28 teletype equipment . R 
388. R-390A. Cash or trad e for new a mate ur
equipm ent. Alltronics-Howard Co.. B ox 19, Bos
ton, M a ss. 02101. 617-742 0048

WANTED: JOHNSON MATCHBOX a nd Heath
Twoer. S tate price . Ralph G . Bose, P .O. Box 203.
Warroad. MInnesota, 56763. Phone 386 1005.

MUST SELL either m y n ew TR-4 for $475 or my
R-4A a n d TX4 combo at $600. Can't afford both.
WA2LIM. 212-428 6133 .

WANTED: TV CAMERA to match RCA ITV-5
industrial TV monitor. Please send le tte r with
price a nd co nd ition to WA3BIB. North 3rd Street,
New Freedom. Penna., 17349.

V.H.F. GONSET 910A 6 meter Sidewinder; 911A
P .S. ·913A linear CW-SSB-AM. $300 takes all .
W ill s h ip. Larry Pepple. 5136 R iviera D r .• Ft.
W a y n e , I nd ., 46805, Phone 748-0571 .

DRAKE 2B & 2BQ like new-$185. R anger 1
excl nt-$75. Bob Cann , W4GBB. 423 S . P olk nr.,
S a ra sota . Fla .

QSL CARDS???? Samples 25c DeLuxe 35c. Sak
ker-s, Wa D ED , H olland , Michigan 49423. (M e n 
tion 73)

HALLICRAFTERS HT-44 and PS-150-120 power
supply $200.00. S X -1l7 and transceive cables
$200.00. Like new a nd perfect. Richard H enn is
3409 Sevier. North Little Rock . Arkansas 72116.

R390 RECEIVER $775, .Johnson Invader 2000 new,
$1000; tapetone rcvr, two meter convertor $225.
No duty into USA. Thomas, 11 Sussex North,
Lindsay , Ontario, Canada .

VALIANT I F.W. $120, Polycom 6 $125, Viking
6N2 transmitter $75. Viking II $50, Eico modulator
$30. All good con d ition . Philip Schwebler W9GCG,
4536 N . 50 St., Milwauk ee . Wis ., 53218.

WANTED: GONSET s u per six co n ver t e r, reason
able . Price, first letter. Also, antique r adios.
xtal sets, tubes. all of e arly 20's . Fisher. B ox 234,
Charleroi , P a . 15022.

WANTED: COLLINS 136B-1 noise blanke r fo r
KWM-2. Heath HO-IO scope. For trade Collins
X455KQ200 xtat filter for 7555. W5NUT. R F D # I ,
Shawnee. Okla . 74801.

HEATH 5B-300 Receiver, p erfect in opera tion
and condition, s ac r ifice for $195.00. Reason, as
sembling new SB·l00 transceiver. .J. G . Lockner
W2RRB. Willow n eive, R ome, N . Y ., 13440. T el.
315-377-0643.
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2? 3? 4? 5? 6?
FORGET 'EM ALL!

The wood s a re full o f com peti tors
who try to tell you how many mil
lions they have, how big-hea rted
they a re , how much they'll pay
you fo r you r equipment-and blah,
blah, blah. FO RGET III FO RGET

'EM Al l! You can afford 10 forget No . 2. 3, 4. 5, lr-
whe n you do busines~ with Numbe r One! What others
p romise--eO l UMSIA delivers I We want to buy elec
tron ics and test equ ipment-both military and com.
merclel , If you have a single piece or a tra inload
we'll pay you the top dollar for tha t equipment
bar none! We a irma il your check the same day your
goods arrive. On top of that-we pay the freight!
Save t ime, mo ney. headaches and aggravation! Tell
us wha t you have-what you wantl And P.S. : Do it
today!

COLUMBIA ELECTRONICS, Dept. 1
4365 West Pica Blvd" Los Angeles, Calif. 90019

Phone: (213) 93B·3131

osci /Iator/monitor: 12;,~
an allband hl lltCll n Rf detecto../connectionless
CWmonltor/code practice oKI Ua to ../dlode &
t ..ans ls tOf' te_terl Aflocel l powe...d 4transi_tor
c'kt/3x2,,'''cablnet/USmode & gua rante ed

James research company
II schermerhorn st. b'klyn n.y.1I201

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.

NEW ARRIVALS-Priced right
Command receiver, t r a ns m itter and modulator, ready
to KO on 12v muhll e. T21/ARC_5, 5.3 to 7 MC trena,
mitter: BC-455. 6 to 9 MC receiver: 8C-456 m odule ,
tor ; converted to 12v DC opera tion; with 12v DC
CA RT ER (Iencrnotor-, fo r modulator & transmitter,
12v DC llurplUl" dyna motor , l or receiver, con t rols
broug-ht out to fro nt of receiver, wit h H S-30 bead
set . Heady to operate, all cont a ined on a wood base.
Originally detliKned for use. by missionaries, in S.A.
bu t not allow....t because t ra nsmitter not crystal con
trolled. All in gua ra nteed operation condition a
t remendou s ae vi nz . $38.00 •
~FJ #169. 20. 4 KanK, 2 sections 50 pi/ sec: 2 sec,
none 150 pr/ !<t'C, 4S00v s pacing , all split stator. dual
t,~ .. shafts. 4 Uz " w, 4" h, IS" long, plus I¥.. .. for
sha fts. NJo;W. S hip. wt. 6 LBS. $7.50

OLD STAND.BYS, at a SAVING
1625 tubes, UHAND NEW. minimum mail order, ( 3
LnS. ) 8 for $2.20
6CW4, n uv lat nes, BRAND NEW RCA, $1.85 ea.
3 fo r $5.25
Socke ts. fo r above. BRAND NEW CINCH . 15¢ each
wit h 6CW4 IOe eac h. •
" F LOOR SW EEP IN GS" , good useable "JUNQUE"
no j onk. 5 LBS. $1.65
Hardwa re-c-e ood useable "JUNQUE" no heavy use-
Ieee piecea, 5 LBS. $1.25 •
Q multiplier kit. Central Elect ro nfes 4 parta--2
va riable capacitors. 455 KC IF; and "6" eon. With
schem e t fs $3.00 lid.
APX·6. cavity &88embly of 3 cavities. with probe,
leee all tubes. BRAN D NEW. (9 LBS). $12.50
Swapff'llt-D uPal"e Cou nt ,. Fairl"t'otmdJI, W hf'aton,
III•• Feb. 19.

A. U o rde n . ucept In emer&"ency. or l ' m at a ham tf!S t
shtpped same du reeeteed. •'01' fr~ " GOOD I E" shE'e t. l end
1000I t·addreued. ,Lamped enn! lope--J·L EAS E. PLEASE Include
lumclent for po_talle. any UCfl81 returned with order. I earn'
!Jrlnl.e (T r....elers j paK-e1 POSt Insurance. tor domestle pared
ceet. For 1t000mi too hea ...y, or 100 Il rge ror parcel J)OlIt
I IU&"Sest bus pa~1 ex,,",n. P lea se adTbe name or bU~
li ne. and dty. ",hf,re rou een pkk UP the Ihlpment.

B C Electronics
T.I.phone ]12 CAlumet 5.22]5

233 ] S. Mlchl90n Ave".... Chlca90, Illinois 60616
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors

Most any type or quantity
Receiving, transmlttlnCI special
purpose, magnetrons, klystrons
We will make you an immediate

otter in cash.

Special sale

HP·200BR ••dio
osclll.'or S65

Surplus communication and test equipment
AN/GRC·3, 4, 5, 6, 1, 8, 10, 19, 26, 21,46, VRC·12
AN/PRC·8, 9, 10, 25
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes

Communications: AN/TRC·l, 24, 35, 36
Receivers: AN/APR·9, 13, 14, R·388A, 8·214, 8·390A, R·391, etc.

Indicators: 10-250,251, 38l, 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, Boonton, and General Radio
equipment, etc.

Liberty Electronics, Inc.
548 Broadway. New York, New York 10012, Phone 212·925·6000

.
SEE YOUR DEALER OR WRITE FOR CATALOG.

10 - 15 - 20 METER
MONOBEAMS

A28-3 10 Meter. 3 Eleme nt. Boom 10' $31.95
A28-4 10 Meter, .4 Element, Boom 18' 42.95
A21a3 15 Meter, 3 Element, Boom 12' 39.95
A21-4 15 Meter• .4 Element. 800m 22' 59.95
A14·2 20 Meter, 2 Element. Boom 10' 49.95
A14-3 20 Meter, 3 Element, 800m 20' 77.50

James Research, 102
JAN Crystals, 118

Kl", Electronics, 109

Liberty Electronics. 126

Moster Mobile, 61
Meshna, 121
Midwoy Antenno, 125
Military Electronics, 118
Mission Electronics, 91
Mosley Electronics. 89

Notional Rodia Co. •
Cover IV

NiIt'w-Tronlcs Corp ., 67

Palomar En9lneers. 117
Parks Electronics, 120
Paly·Paks, 119

Rltea EliIt'ctronics, 120
Rohn Mfg . Co., JJ

Side bond En9ineers. 29
Solid Stat. Sales, 127
SOllnd & TV, 122
SOllthwest Semiconductors.

117
Swan En91neerin9, 15

TA8, 128
Tollen, 123
Telre. Labs ., 17. 82
Tristao Towers, 113

Unity Electronics, 118

Von9ward Labs., 62, 63
VHF'er, 102

Woters Mfg. Co., 5
World Radio Labs.,

Co.... r III

INDEX TO ADVERTISERS
Allfronlcs-Howord, 122
Amatellr Electronic Sup., 79
Ameco Equipment Corp., 55
American Crystal, 118
Amrad Electronics, 122
Arnold's En9rovin9, 122
Arrow Sales, 124
ATV Research, 93

8 C Electronics. 125
8.T.I .• 71

Callbook Ma90zine, 106
Coillmbia Electronics, 125
Comdel, Inc., 41
Cilshcroft, 126

Dahl, Peter W., Co., 120
Domes, Ted, Co., 123
DPZ, Inc., 115
Droke, R. L•• Co., J7
DRC Kit, 113

Editors & En9ineers. 46
Electro-Voice, 24·25
Electronic Center, Dallas...
Epsilon Records, 122
Estes Engineering, 118
Evans Radio, 93
Fair Radio Sales, 123
Farmerle Corp., 115
F.M. Surplus Sales, 114

Gonset. Inc., CoYer II
Gordon, Herbert W .• Co.,

.7
GothaM, 124

Hoyden, E. C., 123
Heffron. Ell, & Sons, 12"
Henry Radio. 75

'ntemational Crystol. 3
Inemonlcs, 124

621 HAYWARD STREET

MANCHESTER , N .H . 03103

Cvsh Croft Monobeoms combine superior elec
trical ond rnechonlcol features with the best
quality materials and workmanship. They will
provide reliable day to day amateur communi
cations and that extra OX punch, when needed,
for contest work or emergency communications .

FOR
MORE
OX PUNCH

C~t
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INTEGRATED CIRCUITS ARE NOW AVAILABLE
FI;p-fl op. .. . ._._..__.__.__. $1.50

fo~:; ii~t- · -p~~k-·~~~:;:··Th;~-- ·~~~-;--~~·~·~i;t~ $~i~~I~·~~~--.-I-I-"" ·_. ~
schematic electrical cha racteristic sheet and some. ' :
typical .... pp licat ions. $9.00-$15.00 va lues from o rig. ' - .' : :..--__
ina I manufacturer.

SA Insul
Base

PRY
200 .40
400 .60
600 1.00
800 1.25

Silicon Power
Rectifi ers

PRY 3A 20A
100 .10 .40
200 .20 .60
400 .25 .80
600 .35 1.20
800 .4 5 1.50

1000 .65

TOP HAT &
EPOXIES

PRY 750MA
100 .07
200 .09
400 .12
600 .20
800 .25

1000 .50
1200 .65
1400 .85
1600 1.00
1800 1.15
2000 1.35

20 A
.80

1.35
1.90
2.4 5
2.85
3.50

SILICON CONTROLLED
RECTIFIERS

3 A
.50
.70

1.0 5
1.60
2.10
2.80
3.00
3.50

PRY
50

100
200
300
400
500
600
700

DIODES

Similar to 2N247 PNP germ an ium .
Good fo r rf wo rk. 10/$1.00
Similar to 2N255 20 watt PNP ger
m an ium p ow er tran s ist o r in TO-3
case. 4/1.00
Similar to 2N327A PNP silicon TO·5
unit used in audio . 6/$1 .00
Similar to 2N519 s ilicon PNP unit
u sed in rf c i rc u its. 10/$1.00
Similar to 2N389, 424 . et c . 85 watt
h igh vo lt age N PN s i l icon un it in
TO·5 3 case. 75~ each
Similar to 2N1209, 2 N 12 12. etc ., wi t h
simila r el ectrical ch a ract e ri st ics in
11 / 16 " st ud p ackage. 75~ each
FITS N chann el t Yp'e similar t o
C6 10 u sed as am p. SWitch. chopper
very h igh inp ut Z. $1.25 each

10 watt zeners, 5 ·60 volts, st ate vert 
ages desi red . 75~ each
IN429 6 volt doub le anode reg ulat o r.
2 watts. 5/$1.00
SV176 7 volt refe re n ce d iode 5/$1.00
Silicon bilateral switch. Replaces two
SCR 's by fir ing in ei t he r di rection
when breakdown vo lt age exceeded.
U sed in light d immers. etc . 21$ 1.00
Silicon vortage references. Th ese are
a ser ies of prec is ion regulat ors de
sign ed to operate fro m 2 volt s up,
simila r t o SV140. SV3207. etc . 50~
lN251 a h igh frequenc y s ilicon diode
used t o 1000 m c . Ma y be u sed as
discrim in ato r or detectors. PI V o f 20
vol ts. 10/$1.00
5 284 sim il a r to I N 251 but w ith PIV
o f 30 volt s. 10/$1.00
Glass diodes. Color coded. Si 20/$1.00

Ge 30/$1.00
Microdiodes s im ila r t o M027. etc .. up
to 200 Prv at 30 ...a. These are swltc h 
ing d iodes with a sh ort recovery t ime
(. 3 /ols ec). 6/$1.00
High voltage assembli es, 3000·6000 V
at 150 -200 mils. Th ese s ilicon assam
bl ies m ay be put in ser ies t o ach ieve
higher volt ages. $2.00

$ 2.00 each
$2.50 each

1.25 each
21$ 1.00

$4.00 each

4/$1.00
3/$1.00
3 / $ 1.00

40~ each
6/$1.00

$4 .00 each

TRANSISTORS
NPN dual transistors. A TO-5 p ack.
age (2N2060) co nta in ing two high g ai n
100 MHz sil icon N PN tran s istors .

$ 1.50
PNP dual transistors. A TO·5 p ackage
(2N280 7) con ta in ing t wo h igh ga in
100 MHz si licon PNP transistors .

$ 1.50
NPN high voltage transisto rs, 150
veco at 2.5 A with a gain o f 100 in
a TO-3 p ackage. $1.50
PHP silicon epitaxial low leakage
transistor in TO·1 8 p ac kage. Similar
to 2N2185 30 volts at 150 mw.

3/$1.00
Similar to 2N 329A genera l purpose
PNP epita xia l tran s istor in TO·5 pack.
Lo w leakage 30 volt unit w it h a 400
mw diss ipation ratin g and B 30 -80 .
Co m po wit h a $9 va lu e. 4 / $ 1.00
Similar to 2N3060, a 60 vol t s ilicon
PN ? in TO-46 p ack has a 8 o f 30
w it h 4 W dissipat ion . U sed in DC
a m p l if ie rs. h igh vol t age work and
au d io systems. 4/ $1.00
Similar to 2N I 640 b id irection al trans 
isto r. a TO·5 s ilicon unit. in w h ich
the emitter and collector a re int er
changeable. 40~ each
Similar t o 2N 339-2N 34 1, etc . H igh
voltage med ium power units . N PN
silicon. 7/$ 1.00
Sim i lar to 2N728. A h igh freque ncy
NPN TO·1 8 un it extending to th e
UHF range. 5/ $ 1.00
Similar to 2N 545, a 5 watt NPN TO·5
h igh voltage unit u sed fo r l ast s wi t ch 
ing . 5/$1.00
Similar to 2N I 648 NPN h igh voltage
20 watt sil icon un it u sed in p ow er
out put stages and p ower tran si st or
drivers. 21$1.00
Similar to 2N2875 PN P s i licon 20
watt power tran sisto r w ith c ut off
f requ ency to 30 m c. 2/$1.00
Similar to 2N2885 NPN an d TMT8035
PNP microtran s isto rs . 75 mw power
at h igh freq uen ci es . Both unit s $1.00

Com p letely enclosed transistorized ign it ion heat
sink s. Heavy gauge anod ized a luminum

6"x9" spea ke rs , 20 ohms, 1.5 oz m agnet
4" s peake r, 3.2 oh ms. 1 02 magnet
2.5" s peake rs, 10 oh ms
24 vol t, 60 cycle, 6 pole (3 open . 3 closed)

2 th row 15 amp contactcrs
Du al 1 megohm potentiometers with 6 and 12

volt ett-en switches
455 KC IF trans form ers
262 KC IF transformers
Dual 20 MFD at 350 vol t e lectrolytic condensers
28·101 MMF ce ramic t rimmer condensers
GaAs Va ractors, similar t o AP· I . AP-6 , etc. 70

KMC at I SO m w.

SOLID
STATE
SALES

SPECIAL INTROD UCTORY OFFER. I S EPOXY RECTIFIERS with
EVERY $5 PURCHASE. MANY OVER 600 PV. NO SH ORTS OR OPEN S.

SEND FOR FREE CATALOG
TERMS: FOB Cambridge, Mass. Sen d ch ec k or money order, in
c lu ded postage, a verage wt. per packag e lh lb. Allow for COD.
Minimum order $2.00.

P.O. BOX 74C, SOMERVILLE, MASS. 02143
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NOTA
KIT!

U'hy wait? Enjoy
it now fo r only
$8.00 mon thly!

o 0 ~O '--o~ -

LOOK AT TII ESE FEAT UHES: 300 Watts
PEP/SSB • 2 Kc D ia l C alib ra t ion • HU~.lo":ed

Reliable Printed C ircu itry · Stab le-T ransis
tor VFO • Dual-Speed Vern ier "FO T un ing
• Built-in Speaker • Mou nting Bracket •
Combi natio n " S" M eter and O utput M eter
• Sharp -I-Crystal Lattice Filter.

"Just found out
how much I could

have SAVED by
buying a WRL

Duo·Bander84!"

WIRED - Ready for Operation
De si gned for the Amate ur who' s in te re st is 80 and 40

meter SSB. Power and high-perfo rmance at a ve ry reason
a b le cos t! Powe r to make good con tacts . .. a se lective Re 
ceiver, Stab ili ty a nd Com pactness! (5 x l l V4X IO") Smaller
by far than a nyth ing in its power class !

10 DOLLARS
MONTHLY

] l\'CL UD E S : W RL Duo
Bander 84; Mod e l AC-384
P ow er S u p p ly ; WRL 3N l
Mike w/stand; WRL 80-40
M e te r Doublet; (100 ') HG SSI
U Coax; All plugs.

FIXED STATION
PACKAGE

ECONOMY
FIXED STATION

PACKAGE

THREE Great
Package Options!

I NC LUD E S

DUO-BANDE l! 84
AC48 Power Supply

$265 0 0 14 DOLLARS
MONTHLY

Addrcs s _

C ity State Z ip _

;'\; amc Call _

73·I3L

5150 1

o Charge i t.

o Free 1967 C ata log

WORLD RADIO LABORATORIES
3415 W e st Broadway, Counci l Bluffs , Io wa

Please ship me the f ollowing:
o Dno- Hande r 84 -$159.95
o Information on D uo-Ba nd er 8 4
o Econom y Fixed Station Pk~. -$199 .95

o Ft xed Stati on Packa Ke - $265.00
o Mohi le Pa{'lca~e - $305.00

o C heck or Money Orde r Attached

..................................._--.-.
••••••••••••••••••••••••

15 DOLLARS
M ONTHLY

' IThe House the HAMS Built! "

MOBILE PACKAGE

INCLUDES , WilL Du o
Bander Sa: DC PO\I,:er Supply
with cab les ; WRL 3 :-': 1 Mike :
Body Mount, New-Trollies
RSS2Sprill~ ; MO- l Mast and
40 & 80 Re sonators; (25 ft.)
RGS81U Coax; a ll p lugs.
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The only change
is the price!

The world 's finest s-band transceiver,

t•
, ,

,...... .
• •

•

•

•

k A N SC £ IVB; R"

NATI. NAL

I

. .'

•

I .
•

•• - Q• •

You can pay much more, but you'll never find another 5-band transceiver to match
National's top-quality :\ICX-5. Here are the features and performance figures that
have made the NCX-5 the most wanted transceiver on the market : _ Amazing
frequency stabi lity .. , virtually no warm-up drift _ Incomparable selectivity ...
8-pole high-frequency lattice filter exhibits a 1.7 :1 shape factor _ Two RF stages
in receiver section for matchless sensitivity _ Transceive Vernier control for 5 kHz
of receiver offset _ Digital counter read-out accurate to 1 kH z on each band with
additional counter calibrat ion to 100 cycles _ Conservative 200 Watts PEP rating
_ Fast attack-slow decay AGC _ S-meter _ Full VOX or PTT operation _ Break-in
CW keying with adjustable release time _ ALC and external ALC input for use
with the NCL-2000 lineal' amplifier _ Mobile moun t included. See the NCX-5 at
your National dealer's today. Enjoy National quality .. . National features ...
National's full One Year Warranty . . . at National's 1967 price ... only $5-19.

~National Radio Company, Inc.
~ 37 Washington Street, Melrose, Massachusetts 02176
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