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AUDIO & POWER
TRANSFO R M ERS & REACTOR

For Com ple t e Ham Systems

Popular Priced
Matched Components

for
Power Supplies

Modulation
Pre-Amp &

Power Amplifiers
•. • for entire ham rigs

Thirty years of attention to ham requirements
have resulted in a complete line of reliable,
high quality components geared especial ly to
your needs. The "5" series of audio and power
transformers and reactors, designed specific
ally for ham and PA service, are completely
matched for compatibility in constructing a
rig. These are popular priced units which afford
the ham the full benefits of UTe's established
excellence for quality components coupled with
high reliability.

Willi for cataot 01 OYW
1,D STOCK ITEMS
with UTC llJll Quality

UNITED"TRANSFORMER CO.
DIVISION OF TRW INC• • 150 VARICK STREET. NEW YORK. N. Y. 10013
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W2NSD 1

never say d ie

First WTW Winner
The first complete collection of QSL's for

the Worked the World Certificate was re
ceived here in Peterborough July 8. Cdr. Gay
Milius W4NJF of Norfolk, Virginia sent in 104
good cards to be the first winner. Gay is a
Legal Officer at the U.S. Naval Station in Nor
folk; he has an AB from Dartmouth and LLB
from Fordham. Cay has written a number of
articles for ham magazines, and, as the photo
shows, is an avid DX'er.

Who's going to be next?

ET3AC system
One of the problems facing all DXpedttions,

and for tha t matter, just about a ll rare DX
stations , is how to go about working the max
imum number of stat ions in a m inim um
amount of time. Those of vou who chase DX
know only too well how t~rrible some of the
stations do at this art form.

OUf more experienced DXpeditioners have
got the business fairly streamlined . Don Miller
cranks out one or two contacts a minute for
hours on end. Gus does likewise. Don and Gus
use split frequencies. They usually operate
down around 14100 kHz on sideband and
then listen from 14200 up for calls. This works

Goy Mil ius W4NJF, winner o f the fi rst WTW
a ward.

,

pretty fast, but they do have to sit and wait
for each ca ller they h ear to stop sending be
fore they can work him. 'vlost savvy DXers
make their calls short, but now and then you
run across: an idiot that spells out his call four
times and you wonder if he is ever going to
shut up.

\Vhen you are transcc tving on your own
freq uency the pileup problem can be devilish.
Some DX stations find they have to wait sev
eral minutes before fe llows stop calling them
long enough to let anyone hear them come
back. This only happens when the DX station
lets the situation get out of control. I've had
good success on my own freq uency from rare
spots b y stand ing by for short calls from spe
cific areas and using fast brenk-In. I can usu
ally keep lip with Don and Gus in contacts
per hour using this system.

The other day I heard Blake, ET3AC, using
a new idea while he was knocking them off
from F'L8AC. The idea seems like a good one
to me and I 'd like to pass it along because I
th ink it has possibilities for working even more
statio ns per given tim e than those we've been
using. Blake would announce that he was go
ing to tune a band of frequencies for given
time and write d own all the calls he heard. He
would then look for the fellows on his own
frequency with fast brenk-in . This spread out
all of the calling stations over a ten or twenty
kilocycle band so he could get their calls easily,
and this is the hardest part of the contacts.
He knocked off two to th ree a minute average
this way.

Some rare DX opera tors compla in that th ey
get mobbed every time they come ou the air
by all the fellows who want a QSL card. Sure
they do . . . because they haven't taken the
few days it takes to work the several thousand
DXers. If they would just devote a few days
to working stations as fast as th ey can and get
the services of a QSL manager they would be
able to operate with little inte rference in the
future.

It is possible to take the heat orr by work
Jug all the DXers. \ Ve have severa l countries
with just one or two stat ions, but which are
not considered ra re b y any means. I've opel'·
ated from 4U1ITU manv times and it is ';0

common even though it is the only station III

the "country" that I frequently have to call CQ
a couple of tim es to get a contact from there .
To p erk up interest in this stat ion they h ad to
run through some new pre fixes (4U2IT U,
etc.) .

And let's just have a word 0 11 QSL's. They
are a heck of a lot of trouble, as J know only

(Contiullcd (HI page 80)
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Model SBA-50•••
• SPECIFICATIONS:
• Mixer-Amplifier 50-54me
• Tubes: 6U8A Osci llator-Mixer
: 128Y7A Amplifier
• 6360 Linear power amplifier
• Drive: Requires srnc sideband signa l
• from SBX-9
• Out put : SSB single tone 10 watts
• Controls : On-Off Power
• PA Grid Tune
: PA Plate Tune
• PA l oad Tune
• Metering Switc h
• Meter ing: Oscillator
• 9mc Drive
• Buffer Grid
: PA Grid
• RF Out
• Crysta ls: Three posit ions, uses 3rd
• overtone 41-45mc range.
• Crystal frequency -= f inal
• frequency -gmc•• Mise: Accessory socket provided for
• connect ing keying c ircuit to
• s ax-g. Comes with three crystal s.
• Specify frequency when order ing.

...., For operation on 117 vac 60 cyc le power.

L A. ' "' $1 45.00

INTERNATIONAL

"'" r ~ 7
CRYSTAL MFG. CO., INC.

Model SBX-9

Fil ter :

SPECIFICATIONS:
Exc iter-Driver 9mc
Tubes: 6BH6 Oscil lator

12AX7 Audio
7360 Bal Modulator
6BA6 RF Ampli fier
Four crysta l half lattice
Carrier Suppression 4Sdb m in.
Unwanted SB Atten. 40db min.

Outpu t: Provides voltage drive for
mixer such as SBA·SO

Controls : Carrier Balance
Microphone Gain
Test Switch
US B-LSB Swi tch

Metering: RF output for balance
adjust. Two sensit ivity
ran ges available with
front pane l swi tch.
Relay included for push-to-talk
ope ration. Crysta ls for upper
and lower sideband included.
Requi res high impedance microphone.
For operation on 117 vac 60 cyc le power.
$1 25.00

Misc:

Order direc t from
International Crystal Mfg . Co.

18 NO. l-EE • O K l-A , C ITY. OKl-A. 73102
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Editor's Ramblings Abbreviations for Basic Units

s
5

m
Q

J

Abbreviation
A
B
C
F
H
Hz

work, energy
length
resistance
time
conducta nce

Quantity
current
gain, loss
charge
capacitance
inductance
frequency

Name
ampere
bel
coulomb
farad
henry
hertz
<old cps)
joule
meter
ohm
second
siemens
(old mho)
volt voltage V
watt power W
weber magnetic flux Wb

Note that abbreviations for units derived
from proper names are capitalized. Other
units such a s hour and foot can also be
used, of course . Liter and ampere-hour are
units of capacity, but the farad is the unit
of copacitance.

tronies, of course. Many of the prefixes are
also rare: l era is almost unknown; giga is used
only in gigahertz: hecto and deka aren't used;
cleci is used only in clecibel and cenii in centi
meter; nanofarad (.00 1 uF or 1000 pI') is
used in continental Europe but not oflen in
the U.S.~ femto and alto aren't used in radio
at least by hams.

Many possible combinations of prefixes and
units are not used or are rarelv used. H ere are•

some surprises:
'.IC: megacoulomb
~ I S: microsiemens (micromh o)
mF: millifurad ( 1000 uf')
'. 11' : mcgafarad ( 1,000,000,000 IJF )
'.IA: megaampcrc ( 1,000,000 ampere )

Confused? You needn't be. The whole sys
tem is straightforward and easy to under
stand after a few minutes' study.

. . . WA1CCII

Abbreviations-again

I've been very surprised at the smallness uf
the uproar over our adopting the modern
hertz for the older term, cycles per second.
w e've only received three letters so far, and
two of them end with the clever pun, ..... it
hertz."

The tables on this page list the rest of the
re levant abbreviations for units from the in
ternational system adopted by the NilS, the
IEEE. and many U.S. magazines-including
73. Most of the changes are minor, and serve
most ly to avoid the inconsistencies of the older
system: 111 means milli, micro and mega in mh,
111/ and me as used by older magazines. Never
theless, some of them look a bit peculiar at
first, though not as bad as llz. In a few years,
we'll be so used to the Hewer system tha t the
old abbreviations will look as odd as the old
schematics in Radio or pre-war QSTs. lIere
are some of the abbreviations we normany
use:
capacitance: pF , pF
current: I1A, rnA, A
frequency: Hz, kl fz, ;>,flIz
inductance: pH, mil, H
power : p\V, m\V, \V, iw
power gain: dB
resistance or impedance: n, kn, :\In
time: ms, s
voltage: «v, mY. v, iv

Some of the units are rarely used In elcc-

Paul Fransen WA 1CCH

Prefixes Used with Basic Units
Name Abbreviation Multiply by
'''0 T IOU or 1,000,000,000,000
g lga G 108 o r 1,000,000,000
mega M 10e o r 1,000,000
kilo k 103 o r 1,000
hecto h 103 or 100
deka da 10
dec! d 10-1 or 1/10 ar .1
cent! c 10-: o r 1/100 or .01
milli m 1O~ or .00 1
mlcro,~ 10'" or .000 00 1
nona n 10-' or .000 000 00 1
poco p 10-a or .000 000 000 00 I
femto flO-a or .000 000 000 000 00 I
otto 0 10-'" or .000 000 000 000 000 00 I

Some prefixes are capitalized and some small. The distinct ion is im porta nt. Not all of the
prefixes ore used in electronics.

73 MAGAZINE



CONVENIENCE ENGINEERED HAM GEAR
by h'ri/;"M

PROTAXTM
COAXIAL ANTENNA SWITCH
with

AUTOMATIC
GROUNDING
Another first from Waters! Now, as easily as
you swi tch from beam to d ipole . . . from 40
meters to 75, you can sw itch your entire an
tenna system to ground with the newest addi tion to our li ne of coaxial switches, PROTAX,
automa tic-grounding coaxial an tenna switch I Design ed with the same advanced enginee ring
skill that outmoded all other coaxia l switc hes two years ago, PROTAX is another giant step
forwa rd in "Convenience Engineered" ham gear by Wate rs. In effect, PROTAX is two switches
in one .. . a regula r antenna-selector switch with power-carrying capacity of 1,000 watts that
becomes a grounding sw itch fo r all an tennas (leaving the receiver input open) when the rig
is not in use. In two distinctive models : # 375 - six position and ground with back connectors;
# 376 - five position and ground with connectors in rad ial a rrangement. (#376 has its own
wall-mounting bracke t.)
Model 375 $13.95 Model 376 $12.50

Wti!iM U~·I;~J~AL
HYBRID COUPLER II

PHONE PATCH
The u lt ima te in phone
patches p roviding e ffo rt
less, posi tive VOX opera
t ion . . . and it also co n
nects tape reco rde r for
both IN and OUT. Built-in
\Vaters "Compreamp" in
c reases low te lephone line
signals while simultane
o us ly preve n t ing o ver
mod ul a tion . " Co rn p re
amp" also operates alone
(w ithout patch ) w ith sta
lio n mike.
Model 3002 $69.95

(less battery)
Model 3001 $49.50

(wit hout " Com pre amp" )

Amazing new REF lEC
TOMETE R tells you both
forward and refl e c te d
power in RF watts on every
transmissio n. Two separate
sca les in sure a cc urate
read ings to 1000 watts.
V5\\'R easily d etermined,
10 0 ! Complete with direc
tional coup ler and cable.
Model 369 • . .••... $ 115.00

/fit
REFlECTOMETER

Ifri/;"M
AUTO·

MATCH
You 'll boost your sig
nals up to 4 db with
AUTO·MATC H , t he
buil t-to- fas t mob ile
antenna . Operates all
bands w ith only a
change of Top-Center
loading coils . .. has
rugged new fold-over
hinge . .. fils any
s ta n d a r d ba se o r
bumper mount .

PRICES
MAST 370-1 $12.95
RADIATOR TIP

370-2 9.95
COIL 370-75 15.95
COIL 370·40 14.95
COIL 370·20 13.45
COIL 370-15 12.75
COIL 370-11 11.95
COil 370-10 11 .95

WATERS
•A~.A MANUFACTURING INC.
'--__. _-, WAYlAN D, MASSACHUSETTS

WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS
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r Del Crowell K6RlL
1674 Morgan Stree t
Mountain View, Cal.

A Compact Transmitter
fo r Six and Two

Here's one of the cleverest, simplest and most
effec tive two-band V HF transmitters tce'ce seen.
Wouldn't you like one?

Fig . 1. Block d iagram of the simple six a nd two
meter band-switching t ransmitte r with 6 0 wa tts
ou tpu t .

This article covers the rf section only. The
power supp ly and modulation is left up to
the builder.

Circuit description
T he circuit is a simp le but very effective

design using the following tube lineup : A
6CL6 oscillator (VI) uses crystals in the 8-9
or 24-27 MHz range and the plate tunes from
23.5 to 27 MHz. Next a 6CL6 multiplier
( \'-2) either doubles to 50 ~I IIz or triples to
72 Ml lz. T he plate is tuned to 72 l\ l Hz on 2
meters and on 6 meters a shunt capacitor C9
is switched in to tune the 50 :\IHz range. The
drive uses a 75,58 as a straight thru amp lifier
on 6 meters, or as a doubler on 2 meters, be
cause of loss of driving power on 2 meters
the screen voltage on \'2 and \'3 is increased
hy shorting out a 27 k resistor 1\-11 with the
bundswitch. This increases the driving, power
to ob tain satisfactory final grid drive . The 7558
uses an unusual tank circuit which has two
resonances. On 6 meters, one half of L3 and
lA is resonant at 50 MHz and on 2 meters L3
is resonant a t 144 Ml lz, with L4 acting as an
rf choke. C-l5 is ad jus ted so that at 50 MH z
th e capaci tance is Hear maximum and at 144

•M"'.
••M".

..00
11 5 ......

(I00 W I'*'UTI

-'00rc
-eov
eus

110)- 25_ 00- 00 - 00-
111- 24 _ ,, - IC" ""' , 144_ ,
.'" "" ~ 4. I!!tOiI,

osc .....r ""''' I' ltjll,L.

I 1

Many VII F operators have, at one time or
other. had the urge to have a signal with
punch. After looking through many issues of
magazines and handbooks, 1 noticed there is
very little information published on band
switch ing VI-I F transmitters . T his inspi red me
to design this compact transmitter, in which
changing bands and retuning can be done in
very few minutes. Using 600 volts on the final
the power output is approximatel y 60 w atts on
2 and 70 watts on 6.

•
"
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COIL DATA
LI - 16 TURNS 1\10.24 EIIIAY .YS· OIA..
L2 ' <I TI..lflNS 1\10.16 EIiAAI , II2 'DIA.
Ll - 1 T"",,"5 1\IO.IZ ENAM. l ... · OlA..C.T.
L<I - Z-vZT~ 11IO.16 E""". I-DIA.

Fig . 2. Schematic of K6R IL' s bandswitching S I X

and two meter transmitter. Output from the
4X IS0A with a bout 100 watt s input at 600 volts
is about 60 watts. For metering, see Fig . 3.

"""HCOI\IIIIECTORS

o.

O' J "'
AOJI,.IST FOR R£LAlIVE
OUTPUT IlEAOIHG

* Rill IS ADJUSTED FOR 250...A. FlU..-SCALE

SWITCH POSr1'!Qt§

I - IlELATIVE OUTPUT. 6 Y OR zY
2 -FWAL GAD ....ldO - 101
l-1'1MAL PLATE ......1Q-Z!5D1

rc,.
*

'-../0"

,

m

'"""

one described for \'3 (755~), operates as u
link coupled output on 2 meters with L7 act
ing as the rf choke. On 6 meters the tank
operates as a pi network output, providing
separate outputs for 2 meters and 6 meters,
again the tank should be adjusted with C-24
at minimum capaci tance for 2 meters and max
imum for 6 meters. C-23 adjusts the pi ne t
work loading: for the 6 meter output. On 2
meters the link is inserted about half way for
optimum coupling.

If plate modulation is used the screen must
he modulated approxima tely 30% in phase with
the plate. Screen voltage is obta ined by a re
sis tive divider from the p late supply. Adjusting
the screen voltage to less than 200V will allow
about 25$ increase on modulation peaks. \Vith

'±tmn -

Ml Iz C-15 is near minimum. This prevents the
resonances from becoming harmonically re
lat ed, as example, while tuned to 50 .MHz the
144 tank will tune near 130 Ml lz.

The 4X150A performs very nicely as the
fi nal amplifier. By using low plat e voltage the
tube requires a small amount of a ir flow
to cool. Any small fan which w ill move air
thru the socket and fins would do very well,
( be sure to use the chimney). T he final oper
ates in class C service and requires a t least
8 mA of grid current for p late mod ulation.
The tank circui t L6 and L7 is similar to the

Bock view of the transmitter showing the sma ll
blower, power receptacle, and the ou tpu t jocks.

Fig . 3. Metering circu it for the s ix a nd two trcns
m itter.
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~

'o",JORlVER PLATE
C-. ~-'-_ -,___ CAP SHAn)98- -- 1-1 /4' I-V2 - '- 3I'6'~ 1-718

FRaNT VIEW OF CHASSIS

Fig. 4 . Layout of the six and two trcnsrrntter .
These drowings o re one- th ird full size. Cabinet

REAR VIEW OF CHASSIS

used is 0 California Chassi s Company LTC-436 .
See comments a t end of a rticle for some modifi
cations .

this method the 4X150A shows very good stu
lrility. using 600 V B at 170 mA and screen
voltage of 200 V at 10 rnA the transmitter de
livers approximately eo watts at 2 meters and
70 wat ts at 6 meters with close to 100% modu
lation, the mod ulator should be capable of 5U
watts or more. This transmitter has been used
mobile with a transistor power supply and
transistor modulator similar to the one in 1962
ARRL Handbook ( page 478) with very nice
res ults . The blower used for cooling was a
small de motor and squirrel cage blower oper
a tlug from the J2 volt battery.

Construction details
T he ch ussts and cab inet shown in pictures

is a ready made unit b y Californ ia Chass is Co.,
Lynwood, Cahf. . model LT C4:36, measures
..J. ~" H x 7W' \V x 9~" D . Final tank compart
ment was fabricated from 'Jh61

' a luminum and
measures 4%" x 61116" x 2~H. A perforated
cover allows air to escape but shields the rf.
The bottom cover is made from 716" aluminum
and seals the under side of the chassis to pro
vide a pressurized compartment to cool the
4X150A. A homemade gasket seals between
the hlowcr «ud the chassis.
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NEW FROM SWAN

•

SWAN 250

6 Meter Band Openings Increase!
With sun spot activity now on the increase, 6 meters is
rapidly becoming one of the most interesting bands to
operate, and the next few years will undoubtedly see
tremendous activity on this band. Sporadic Eopenings
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 for
ward to, plus the consistent ground wave and tropo
spheric scatter contacts made possible with the power
of the Swan 250, there is practically no limit to the
operating pleasure you can f ind in the VHF world above
50 me.
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 beam antenna, its talk power does an
outstanding job. To work your AM friends you simply
insert carrier to 75 watts input, and they will read you
loud and clear. AM recept ion is provided for by the
receiver function switch. Also, a noise limiting circuit
is effective on both AM and SSB.
The Swan 250 is engineered to provide the same excel
lent voice quality which has become the trademark of
all Swan transceivers. And, naturally, the same cus
tomer 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.

73 Herb Johnson
W6QKI

SSB TRANSCEIVER

1 '

III
ELECTRONICS CORP.
OCEANSIDE, CALIFORNIA
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SPECIFICATIONS:
• 240 walts P.E.P. input on single sideband,

180 walls cw input, 75 walls AM input with
carrier insertion.

• Two 6146B tubes in Power Amplifier.
* Complete band coverage, 50-54 me.
* Velvet smooth vernier tuning covers 500 kc,

calibrated in 5 kc increments.
* Transmits and receives on Upper Sideband.
* 2.8 kc bandwidth with crystal filter at

10.7 me.
• Single conversion design for minimum image

and spurious.
* 40 db unwanted-sideband suppression, 50 db

carrier suppression.
* Receiver noise figure better than 3 db. 6HA5

triode RJ. amp., 6HA5 triode mixer. Includes
* Separate AM detector.
* Automatic noise limiter.
* Audio response essentially flat from 300 to

3100 cycles.
* Pi output coupling for matching wide range

of load impedances.
* Meter indicates either cathode current or

relative output for optimum tuning and
loading.

* Provisions for adding 500 kc calibrator, or
plug-in Vox unit.

* Dimensions: 5% in. high, 13 in. wide, 11 in.
deep. Weight 17 Ibs.

* Automatic noise limiter.
* Price, amateur net:

Swan-250 $325
External VFO for separate traosmtt-receive
control available soon
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6 and 2 Meter Transmitter Operating Voltages
Osc Mult Driver Final

•

6CL6·Vl 6CL6·V2 7558-V3 4X150A·V4
2M 6M 2M 6M 2M 6M 2M 6M

Plate mA 15 15 170 175
Screen V 160 170 170 150 210 195 210 2 15
Screen mA 1.2 1.2 3.0 4.5 4.0 3.5 9.2 9.0
Grid V - 37 -37 -50 - 70 -40 -42 -90 - 95
Grid mA .7 .7 .5 .7 1.25 1.35 13 14
Supply V 280 280 280 280 280 280 600 600
Pla te V 190 200 240 260 270 250 600 600
Power outpu t 60W 70W

Although the circuit shows the heaters wired
for 12 V operation the builder may do as he
chooses.

Voltages required arc as follows 6 V at 5
Amps or 12 V at 2.5 amps and + 300 V at
100 rnA for exciter section and + 500 to
+ 800 volts at 200 rnA and - 130 V bias for
fin al. Originally the final was wired for self
bias but for mobile operation proved to be
troublesome and fixed bias for protection was
added later.

As shown in pictures the controls are
marked with the proper positions for both
hands as this simplifies changing bands. The
panel meter monitors final grid current, p late

current and relative rf output. The chart shows
the approximate readings for all tubes while
tuned and operating on each band.

Power supply and modulator used can be
any one of the units constructed from the
many handbooks available on the subject. This
is left up to the builder depending on the
type of operation he desires.

This transmitter has proved to be very
enjoyable for over two years of mobile opera
tion. Crystal control was originally used and
for the last l~ years a transistor VFO to he
described in 73 has given vcry good results.
T he transmitter has also been used in a fixed
sta tion with equal results. It won second plac-e

Bottom view of the transm itter showing the two
band grid circu it o f the 4X150A. It is very s imila r
to the fina l plate tonk. Note how simple and clean

10

the circu it is, especially when you realize that
only two poles o f that bandswitch a re used. Note
that the chassi s must be sea led for cooling.
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•

Top of K6RIL ' s transmitter . The right side con
tai ns the three e xciter stages and the le ft the
4X IS0A final. The fin al tank is a clever two bo nd
ci rcuit. On two, the coil next to t he tube act s a s a
" se ries" tu ned co il resonant at abou t 146 MHz

and the coil be low it acts as on rf choke . The six
meter loa di ng capacitor has ve ry littl e affect on
two. The two meter ou tpu t is from a lin k in the
coil. On six, the two me te r coil ac ts a s a con nec
t ion to the pi net wo rk tonk used for tuning .

in the homebrew contest at AHRL Convention
JIlly 19G5 at Sail jose, Calif.

Using this transmitter has b rought great
pleasure and many compliments from other
stations.

Edito r s note: 1 could n't resist the sim plicit y of
this transmitter, so built myself one . Of course.
I made some changes. John Boyd ' FA0AYP
bent me a nice case and chassis the same size
as th e one K6RI L used. I made the bottom
ro a: of controls 011 the panel symmetrical by
using a smaller band suiitch and a firc-position

• . K6RIL

sui itcli for cry.~'fa l-VFO slci /ch illg instead of the
panel socke ts. A. 5763 worked as a driver. but
I imagine th e 7558 would be better. 1 found
thai the 4X150A grid circuit tuned to both 72
and 144 stltz 01 alice, so / added a 72
.\lllz series tuned trap there to prevent ra
dieting some strong com petit ion for channels
4 and 5 . You could probably avoid this by
fiddli ng with the ta nk instead of the tra p. In
stead of th e socket recommended, I used a
surplus one without a bypass. and th e home
made bypass I " sed It,,'asu't quite good enough,
so I'd suggest that ttou use a good ]ollnson
socket. . . \FA/ CCll .

TElREX LABORATORIES
ASBURY PARK, N.J. 07712

Write
f or TELREX

PL 67

Mfd.
under Pat.
2,576,929

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

1 KW P.E.P. Mono-Band Kit •. . lKMBlV/Bl K . •. $21.9S 
2 KW P.E ,P . Mono -Band Kit .• . 2 KMBI V/ BI K • • • $26.9S-

- Kit comprises, encapsul ated , " Balun," cocnerweld, insulators,
plus installation and adjustment instructions for any Mono
band 80 t hru 10 Meters. Also available 2, 3, 4. 5 Band Models.
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rnm HEATHKIT" SB-301 amateur band receiver
With These New Extra·Performance Features
• RTIV po s it ion o n m ode switch - 58 -301 is a fully
ca pable RTTY re c e iver. 15 t o 15.5 MHz coverage for
WWV re ception. Built -i n switch -selec ted ANl • Front 
panel switchi ng for co nt rol o f 6 a n d 2 meter plug -in
c onverters - enables com plet e 80 through 2 meter
amateur band cove rag e . Impro ved product detector
and aud io ci rcuit r y • Simplified assembly procedure
through " sub-pac k" packaging and assembly techniques

Plus These Pace-Setting Features That Have
Already Made The 58-300 Famous In Am·
ateur Radio
• 80 t hrou g h 10 meter A M. CWo & SSB r e cept ion w it h
all c rysta ls furni shed. Cryst al co nt ro lled front-end for
sam e rate tuning o n all bands. Famou s Heath factory
assem b led & tun ed LMO f or the ultim ate in high sta b i l ity
an d linear tun ing. 1 kH z dial cali b ratio n - 100 kHz per
d ial revolut ion. Bandspread eq ua l t o 10 f eet per m eg ·
ahertz • Tu n ing dia l t o k no b rat i o approx imately 4 -to -1
• The unequa led · sa t isfaction o f using a trul y h igh 
perform ance rece iver yo u ha ve assem b led y ourse lf

T ilE NEW S 8 -301 SET S "THE STATE OF Til E
ART" FOR AMATE UR llANO RECEIVERS. T he new
1510 15.5 M H z tu ning range enables the most acc urate
att ainable frequency check with the built-in 100 k l lz
crystal calibrator and W WV ... a nd as you read the
s pecifications, notice the Hea th pre-built LM O surpasses
the tuning characteristics of every other receiver on the
market . what's mo re, if your QTH is a high noise loca
tion, you'll appreciate the new ANL, provid ing excellent
impulse noise rejection .

NEW " SUB-PACK" PACKA GING & ASSEMRl.Y
SPEEDS CO NST RUCT IO N T IM E, Components arc
packaged separately fo r each phase of construction .. .
saves you l ime in selecting components .. . lets you see
your progress more clearly as each phase is comple ted .
Order the new. SB·301 for unmatched value in a deluxe
A ~, CW, SSB, a nd now RTTY amateur band corn
munications receiver.

12

Kit SB·301 , Amateur Band Receiver, less speaker,
13 Ibs. . S160.00

SOA·30H , Optional AM crystal liller (3.75 kH zl,llb Sl0.95

SOA·JOt ·l, Option, I CW crystal filter (400 Hz), l ib S10.95

Kit SOA·JOO·J, 6·Meter Plug-in Converter, l lbs $19 .95

Kil SOA·JOO·4, l -M eter Plug-in Conver ler, l lbs SI9.95

Kil 50·600, Com munications Speaker, 5Ibs S17.95

5&.301 SPECIFICATIONS - frequency ron"e (megahem): 3.5 10 A.O.
7.0 107.5, 1.1 .0 10 U .S. 15.0 to 15.5, 21.0 10 21.5, 28,0 10 28.5. 28.S 10 29.0.
29.0 10 29.5. 29.5 10 30. Intermedlat. fnqltency : 3.395 megahertz.
frequenc y stability: l en Ihon 100 HI per hour o hef 20 min. wa rmup
under norma l ambient cond itiOni . Leu t" on 100 Hz fo r .10% line ~olloge

vor iat ion. Vi,ual dial accuracy; W ithin 200 Hz on all bond i . Elechlc
dia l accuracy ; Within ..00 HI on all band. ofter ca librolion 0 1 neorell
\00 kH ~ po int. Badlosh : No more thon 50 HI . Sen.IIlvlly : Leu thon
0 .) ", icrovoll for 10 db ,ignol·pllll·noi.elo noise fo tio lor sse operation.
Mode. of operolion : Switch sel ected llStl. USB, CW, AM, RTfY . S.18c.
t iv;t.,. : RTfY,'.' .Hz gl6 db down, 5.0 kHz 0160 d b down (e'1"011.lIer
supplied). S58; 2.1 kH, g l 6 db dgwn, 5.0 .H, 0160 db do n (c r ~ s' o l

filler suppl ied ). AM : 3.75 kH, 01 6 db do...n, 10 .H, 0160 db do n (cr ~slg l

lil ler avoilgble as accessory ). CW; ~oo Hl 016 d b do...n, 2.0 kH, 0160
db do...n {cryl lal filler available QI acceuQry) . SpurlOUI '''pon.. :
ImQqe end IF rejection bello!> tha n 50 db. Inlernal spurious signal I below
"Quivo lenl QntennQ inpul 01 1 microvolt. Audio relponle: SS81 350 In
2A50 Hl nominal 01 6 db. AM; 200 10 3500 H, nomi nal 01 6 db. ( WI 800
10 1200 HE nominal QI 6 db. Audio output Impedance: Unbo lonc~

no",inQI 8 o/lm SpeQker Qnd high impedQnce heodphone. Audio output
power : 1 "'QII ""lh leu IhQ" 8~~ dislQrtion. Anlenno Inpu t impedonce;
50 ohms no m'nol. Muling : Open e.ternol ground 01Mule sock et . Cryllal
calibralor: 100 . H, cryslQI . Fronl ponel conlroll: Main luning d iQ':
function Iw"ch : mode swilch; AGC I...ileh: bond swilch; AF gain contro l:
~F ga in conlro l; preselector; connector & ANt 1...ileh: phone jock. Rear
opron connectionl: Accessory po...er plug: HF ontenno; VHF *1 e n
lenno ; VH f #2 onlenno; mule ; IpQre; Qnti. trip; 500 ohm; 8 ohm speQ. e r;
line CQrd Jacke t: heterodyne cscnlcrer outpul; l MO Clu tp!.ll l BFO outpul;
VHF conver ter 1witch. Tube complemenl : 0) 6816 ~ F Qmplilier , ru
6AU6 Helerodyne m' .e. : (1) 6AU Hete rod~n" o$ciIIQlor; (1 ) 6AU6 LMO
Qtc.; (1l 6AU6 LMO mi.erl (2) 68A6 IF Qmplif ier: O) 6AU6 CrYl1QI co li.
bralo.; (1) 6HF8 1$1 auel io, oud io output; (1)6ASll Product DelWQr, BFO,
e~o A", plif ie r. POW IU lupply : Trol'lsforme r opel'(lte<! .... itl\ ,: I;con d iode
rectifiu s. Power . oqu ll'Ctmenb : 120 YOlb AC, SO/W Hi, 50 wctts,
Dlm e nllenl ; lJ)i· W .I 6}i· H .I 13"'· D. N.t w e lllht: 17 Ibs.
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~ HEATHKIT"SB-401 5-band 88B trans

With Expanded Versatility - Whether You're
D Xi ng . In A Round Table. N et. Or Rag-Chew

• A s in gl e pane l switch selects t ransceive o r ind e p e nd e n t
o peration o f 58-401 and 58-301 (o r 58 -300 ) comb ina
ti on - n o ca b le c hang ing requ ired. Ca n b e o pera ted as
a n independent tran s m itter wi t h a n y re c e iver w he n
SBA·401-1 c ryst a l group is inst alled. Ne w s im p li f ied
assembly proc edure through "su b- p ac k" packaging and
a ssembly t e chniques

Plus The Innovations And Rugged Perform 
ance Capabilities That Ha ve Put The 58-400
Among The " Standard-Bearers" of Amateur
Radio

• A com pletely self-co n ta ined desk -top tran s mitt er
wit h b u i lt -i n power supp ly . Built - in antenna change
o ver r el ay. Famou s He at h pre -built & tuned LMO Ire 
qu ency co n t ro l " ALe for hi gher t alk po w e r " O pt im u m
p o wer le ve l for o pe ra t ion " b a re fo ot " o r as a dri ver 
180 wa tts PE P SSB, 170 wa tt s CW " Crys ta l filter ss e
gtl ne ra t ion " Opera tes u p p er o r lowe r s ideba n d " VOX
a nd PTT con trol " The s a m e u n cornpeomized tu nin g
calib ra tion, lin e arit y, and s tability t ha t have made the
He at h S 6-Series unequalled not only in specific a t ions
bu t on- the -air pe rfo rman ce.

of a single switch o n the 5 B-40 ) fro n l pa nel . . . perfec t
for DXing! The 5 8-401 derives all the necessary crystal
oscillator voltages fro m the 5 8-30 1 or 5 8-300 ... elimi
nates redundant circuit ry! Include the 5 BA-40 )-1 crystal
pack for complete. independent transmi tter o perat io n
with receivers o ther than the 5 B-301 or 58-300.

Kit S8·401, 34 Ibs 5285.00
S8A ·401·1 , Crysta l Pack, Ilb S29.95

SB.401 SPECIFICA TIO NS - E,..inion : sse (upper o r low er l ideband )
ond CWoPow.r input : 170 wolls CW , 180 worts P.E.P. sse. Pow.r oul
put : 100 wctts (80.15 meten). 80 wolls (10 meten ). O ut put Imp4'donc. :
~ to 75 ohm -len thon 2:1 SW R. Frequency ron9. : (MHI ) 3.5 - ~ .O;

7.0 - 7.5; 1 ~.0 - 1A .5; 21.0 - 21 .5; 28.0 - 2B.5; 28.5 - 29.0; 19.0 
29.5/29.5 - 30 O. Fr"q .. .. ncy slobilily : 1"1. I',on 100 HI f.>"r hr. o fl" r
20 min. w a rmup. Carrh,r supp,."lon : 55 dL L..tow f.>@ U~ oulput. Un
wonted lid_bo nd I .. ppr"ulan: 55 db @ 1 ktl l . ln le rm od .. lotlon dis_
tortion : 30 db bel ow peu k oulpul (lwo· lone te sl) . Keyin g charaet.. rilfiu :
Breok ·in CW pro~ id ..d by o p..rulong VOX fr om a key"d lone (G rid btod
k..y ing ). CW lidetone : 1000 Hz. AlC chotoeterisl;u, 10 db or gr..o l..r
@. 0. 2 mO ljno l g rid Current. Noise le~el : 40 db below roted corri ..r ,
Visuo l diol occurocy : Wi thin '200 Hz (011 bonds). EIKlticol d iol e e
curocy : Wi thin ~OO Hz olter col.bro tion o t neo re. t 100 kHI point (011
bondl). Bod lalh : len thon 50 Hz. Oscilla tor feedthrough or m ixe r
prod..ell : 55 db be low rc ted oUlpu t (exeepl 3910 ~HI crcsacver which
is 4S db). Horm o nic ra d iat ion : 35 db below roted output. A ..dlo inp.. t :
High impedonce micro phone or phone po tch. A ..dio h ..quency re _
sponse : 350.2<150 '*' 3 db. Power requir."'en" : 80 ....o th ST BY. 260 wolh
key down @ 120 V AC line . Dim e nl io nl : 1A}i" W x 6Y," H x 13U· D.

HEATHKIT 1967

--~-<~
\

.---
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FREE
CATALOG
Describes these and
ever 250 other Heath
kils. Save up 10 50%
by build ing them your
self. Use, coupon and

. send ter ,cur fREE
«IPY!
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Poorboy

James Dillman K4USK
P.O. Box 4159
St. Petersburg, Flo..

Mark II Quad
Here's an easy-to-handle three band quad
made fro 111 inexpensit:e aluminum tubing.

As a result of the article in January, 1964
QST indicating that the cubical quad is the
top choice among Dx 'ers, a renewed interest
in this proven performer has been generated
on the ham bands.

Many of you yearn to try the quad and
have searched hopefully for a design worth
investigation.

About the second paragraph of the usual
quad article, the words "T ake it to your
friendly neighborhood welder .. :. leap up
from the page to strike you where it hurts.
Your neighborhood welder isn't so frien1lly-
he charges, and how !! Besides, did you ever
try to explain a «gizmo" that you understood
perfectly to someone who didn't? So you get
discouraged but still yon read on ...

A couple of paragraphs further down ap
pears the word "bamboo," followed by more
words telling you to take tape and wrap every
cotton-picking inch of all that bamboo so the
weather can't get at it quite so quickly. Let's
see : 100' of bamboo. That means X hundred
feet of tape, times Y number of hours wrap
ping time. Then after that comes . . . ah,
heck!

Or, possibly the author urges: "Use wood
dowel to join two pieces of E~IT to form
the crossarms. " Dowel is cheap . So is E~IT.

But, wait! wood isn't very strong, is it? And.
didn't someone tell you that E~IT was the
stuff that skilled metallurgists developed es
pecially so that it could be easilv bent? Re
member the time you tried to "'unhend" a
piece of tubing?

Shucks, you say, it just isn't worth it. Be
sides, this guy says that the element lengths

Jim is a printer for the Tampa Tribun e-Times.
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and the length of the boom are entirely di ffer
ent from the last article you read.

Take heart, O~I , and read on about the
Poorboy ~ IK II , a quad that will solve all
your problems-a tri-band quad made of alum
inum tubing, light enough to be handled by a
TV rotor, of simples t construction, weather
proof and at a cost of about two-thirds that
of a commercia l (Iliad made of conventional
bamboo.

with this quad, there is no "machine-shop"
type work to be done , no welding, no special
tools and, except for the tubing, no parts tha t
cannot be obtained at your nearest TV whole
saler, or your neighborhood h ardware dealer,
etc.

Tl:c unique construction d esign of this
quad eliminates the usual bugaboos normally
found in the building and raising of the con
ventional quad. It s two-piece boom eliminates
the necessity of having to turn it over on the
ground. It can be hoisted into final operating
position, one section at a time, hy one man.

T he Poorboy !\tK II has been in use at th is
QTII for five years, using an inexpensive TV
rotor 011 a 30' slip -up mast and has survived
the 90 mph winds of Hurricane Donna and ,
011 two occasions, winds in excess of 70 mph.
In addition, it has withstood winds in the
-10-50 mph range which are fairly common
locally. It is still in perfect alignment and
recent examination disclosed that revam ishin g
of the wood parts wa s the only item needing
attention.

Investigation of Bill Orr's handhouk, Quad
Antennas shows that the ga in of a quad is
almost constant with spacings from .1 to .2
wavelength between the driven element and
the reflector. Further invetsigation shows that
the impedance va lues in this range of spacings
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vary from 60 to 110 ohms at an antenna
height of ~ wavelength. Arithmetic shows
that .1 at 14 Mli z is .15 at 2 1 ~II/z and .2 at
2S MHz.

The .1 and .15 spacings give impedances
of about 60 and 75 ohms which are right
smack in the middle of the ball park. But the
.2 spacing gives an impedance of about 110
which is somewhat out in left field. The 28
~IHz antenna could be fed with 93 or 125
ohm coax. However, in order to use the more
readily availab le 72 ohm coax, an impedance
value of about 90 ohms is obtained by the use
of 7~" TV stand-off insulators on both the
driven element and the reflector which reduces
the element spacing at 28 ~II Iz.

Further arithmetic at these spacings gives
a boom length of 7'1" but the boom is cut to
7'9" to allow for mounting of the crossanns
nud a slight bowing effect.

The heart of the Poorhoy !\.IK II is the
hoom which is made from two 5-foot sections
of standard lJ.... galvanized TV mast (flared
for stacking) joined into a single 10-foot
length. Cut the boom 7'9" long, locating the
center of the joint I' from the center of the
boom. T his is to Iucilitute mounting to the
boom clamp. Locate the large part of the
joint on the short side of the boom. The driven
clements are built on this short section so that
any desired changes may be made by lower
ing: only the d riven elements. Minor changes
to the reflectors call be made by repositioning
the tUlling stubs.

Drill a small hole through the joint and
insert a steel bolt to insu re exact realignment
of the boom during assembly. The hole should
be barely large enough to accommodate the
bolt as insurance against the two sections slip
ping out of alignment at any time.

The boom clamp is simplicity itself and
quite possibly you can scrounge up the ma
terials a t no cost to the XYL. Cut a piece of
plywood at least " .. th ick into an 8~' square.
Fasten an 8" square of galvanized sheet metal
(about I S gauge) on one side of the plywood
with severa l small wood screws.

Use two U-bolt type TV mast clamps with
serrated yokes to mount the boom diagonally
across the wood side of the boom clamp with
the TV clamps as near the com ers as possible.
Mount the metal side of the boom clamp to
the mast with another identical pair of TV
mast clamps. Use metal straps similar to those
furnished with ordinary Ij-bolts to lock down
on the wood side. Run the mast through the
two remaining corners of the boom clamp
with one T V clamp at the bottom corner and
the second just far enough above the boom to
insure clearance. Cut off the tip of the boom
damp above the top mast clamp.

Tubing designated 6061-T6 is generally
considered to be an excellent choice for pur
poses as described here. This is based on econ
omy. strength, corrosion resistance and general
availabili ty. Tubing genera lly comes in 12'
lengths but try to get the ji'" in an IS' length
which is sometimes available. Use .049 wall

, _____ A

----- -----8

_________ c

Fig. 1. Left: Arrangement of driven e leme nts when
using sing le . feed li ne . Note boom above po int
where a rms cross. Dimensions are: AD 12'6", BD

SEPTE MBER 1966

8'4", CD 6'2", E 17'8", F 11 '9" , G 87 " . Right :
Exp loded view of TV mast clamps used to secure
cen te r sect ion of boom a nd sta nd-off insulator to
tub ing.
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if possible. It mav he difficul t to obtain %"•
and }~" in anything heavier than .035 which
can be used as tip sect ions with no p roblems.
If it must be used as inner sect ions, it will he
necessary to shim up the inside tube. T his is
Hot recommended. Going to larger diameter
tubing would be preferable.

Each crossa rm is constructed from five sec
tions:

A. One center section of JI." .049 wall tub
ing, 412' long.

B. T wo inner sectio ns of %" .049 wall tub
ing, 6' long.

C. T wo tip sections of ~2" .049 or .035 wall
tubing, 6' long.

The inner and tip sectio ns are telescoped
about I " to provide a total length of 24W. A
L' length of ~" wood dowel is inserted 6" into
each tip section. These serve as insula tors for
the 20~ f elements.

Cut a slot H" long: into both ends of the :U"
tubing and one end of the inner sections. Cut
a slot 4" long in one end of each tip section.
Remove all burrs inside and out with a file.
Sand 6" of the dowel until it slides easily into
the tip sections. Drill a hole in the dowel 3"
from the metal, just large enough to accept
the wire easily. Drill two or three small holes
in the tip sections as near as possible to the
inner end of the dowel to prevent moisture
buildup inside the arms .

Drilling the holes to accommodate the TV
mast clamps which hold the center sections of
the arms to the boom is the only part of con
struction requiring special care. It would be
prudent to pract ice on p ieces of scrap to drill
holes straight th rough the tubing. A drill press
is best, but with care it can be done with a
hand drill. Be sure holes are perpendicular to
the tubing. T he di ameter of the holes should
only he large enough to insure 90 degree
alignment of the arms to the boom . Locate
the holes in the middle of the center sections.

Join the two sections of boom and secure
with bolt.

Clamp a center sect ion loosely to each end
of the boom. To align these sections, place
four small blocks of wood of identical thick
ness under the ends on a flat surface. With a
large square borrowed from your friendly
neighborhood carpenter, make sure center
sections are exact ly perpendicular to the
boom. Carefully secure the clamps b ut avoid
crushing the boom or tubing. Use clamps with
contoured bar under the n uts. These bars can
be made from scraps of tubing if they do not
come with the clamps.

Once these two sections are aligned, place
the ends on something high enough so that
the remaining center sections will clear the

"

Hat surface an inch or so when in the vertical
position. lIere is where the XYL can help.
Borrow her kitchen chairs. Use blocks of wood
and, if necessary, QSL cards to make sure the
previously aligned sections and the boom are
exactly horizontal b y means of a spirit level.
The longer the better.

P lace the inner center sections about ~ ..
inside the outer sections. Adjust the inner sec
tions exact ly vertical in a ll p lanes with the
level. Cross check by placing the inner sec
tions on the chairs and use the level to see if
the outer sections are vertical.

Clamps for the slotted ends of the tub ing
are of the garden hose variety. Note : T he
sizes marked on the clamps are for the I N
SIDE diamete r of the hose. Use two clamps
at each joint except the tips where only one
is necessary to secure the dowel.

Insulators for the 10 ~I and 15 M elements
are the common 7%" and 3}~" stand-off stra p
variety used for holding a single TV lead clear
of the mast. Get those wit h the V-ends made
of solid, flat metal.

\ Vith a light hammer, carefully ta p both
sides of the V narrow enough to rest on the
tubing. Place the V on the tubing and run the
strap through the slots. Tigh ten the shaft
enough to get a ligh t fi t on the tubing. Re
lease the shaft and n m the strap around the
tubing a second. time and. repeat the process.
Yon should have a snug, but not tight fit.

\ Vith regard to the lengths of the elements ,
there are almost as many figu res available as
there are articles written about it. In addition,
the us ual modifying factors of location , height ,
construction, etc., enter into the overall pic
ture as with any antenna.

Through the years since the advent of the
first quad, the unrealistic claims and confusing
d imension figures have jelled down to more
conservative claims and. a fairly accurate table
of dimensions. Bear in mind, always, that
stated element d imensions of any antenna are
merely typical or average. H owever, unless
something drast ic enters the picture, the com
pleted antenna will usually be sufficiently
close to its optimum operating condition that
tuning adjustments are a simple matter.

It is suggested that you make generous use
of a grid-d ip meter. The construction of this
(luau lends itself very well to easy changes of
element lengths. T he driven elements must be
resonant at the design frequency before proper
tuning adjustments can be made. Unless this
cond ition is met, no setting of the tuning stubs
will p roduce maximum gain, FIB or minimum
S\VR. The reflector elements are duplicates of
the driven e lements with tuning stubs added.

T he performance curves of a two-element
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DRAKE 2-C RCVR & 2-NT CW XMTR

Basic pair for all Hams . . .
Novice or General

Receiver

Model 2-C

$229.00

ExcelJent

performance

at low cost

CW
Transmitter
Mode12-NT

$129.00
Built- in

essentials and
•accessories

• Triple Conversion. Crystal-controlled First Converter.
500 kc ranges for 80, 40, 20, 15 and 10 Meters . Also any
500 kc range between 3.0 mc and 30 mc by inserting an
accessory Crystal _ Temperature-compensated VFO Tun
ing _ Selectable Sidebands without retun ing _ Three
Bandwidths- A , 2A, 4.8 kc at 6 db - Solid-state Audio,
Product and AM Detectors, AVC Amp and Xtal Osc • AVC
Switch (Fast, S low and Off) • SSB, AM and CW with AVC
and S-meter • Works Break-in CW with 2-NT Xmtr •
19 Tubes and Semi-Conductors. Dimensions: 11 Y1 6"W x
6%, 'H x 9%, '0. WI.: 1 3~ Ibs.
Accessories available: 100 kc Cal ibrato r, Q Multip lier,
Matching Speaker, Noi se Bl an ker, Crystal s tor other
ranges.

• 100 Watts Input (can be red uced to 75 watts for novice)
• Operates Break-in cwoSemi Break-in CW or Manual
CW wi th Drake 2-C or other receivers _ Automatic Trans
mit Switching • Side Tone Oscillator built in • Antenna
Change-over Relay built in • Pi-Network output with fixed
load ing. La Pass Filter against TVI bui lt in • Drop-out
delay of change-over re lay adjustable . CW Coverage on
80, 40, 20, 15, 10 Meters _ Simplilied Tuning. Frequency
Spoiling wi thout xmtr output _ Grid Block Keying. Code
Practice in stand-by position . 13 Tubes and Semi-Con
ductors _ Dimensions: 9%"W x 6~ 32 "H x 9%2" D. Wt.: 12~ Ibs .
Accessories available: Antenna Matching Network, VFO,
and Crystals.

All prices are Amateur Net. See your d istributor or write for free brochure.

R. L . DRAKE COMPANY· MIAMISBURG,OHI045342
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Fig . 2 . Top: Boom clomp. Not shown o re se rrated
yokes used with TV ma st clamps to a tta ch boom
clamp to ma st. Bottom; End view of sta nd-off
insu la tor showing insul ated wire twisted around
e leme nt wire on one side of insulator, passed
a round outside o f loop a nd twisted on opposite side
to secu re element wire to stand-off insu lator.

0" bevond the last mark.
Complete the 10 ~I and 15 ~I elements by

fastening the ends of the wires to 3" center
insulators at the dots and solder. The 20 ~I
elements must be left unfastened on one end
until later.

Tuning st ubs provide the mechanical means
for varying the length of the reflector elements
to tune the antenna to its maximum effective
ness. The reflector is approximately 5% longer
than the driven element. The stubs consist of
suitable lengths of # 12 bare solid wire spaced
3" apart and soldered across the center in
sulators of the reflecto rs. Slid ing shorting bar'!
used for tun ing are made from small bits of
solid wire with clips attached to each end to
facil itate movin g them easily.

Tuning stubs are 3S" long for 20 M, 22"
long for 15 ~I and I S" long for 10 M, These
are maximum lengths and afte r the proper
positions for the shorting bars arc found, cut
off the excess stubs and solder permanent
shorting bars at these points.

Se lect the long sect ion of the frame. This
will be the reflector. Lay it with the boom
upward on the most level area of the lawn .
Slide twu hose clamps on each end of the
center sections and insert inner sections. Slide
a 7J:i" SO insulator followed b y two more
clamps on each inner section. Next, insert tip
sections with dowel locked in place and with
a 3W' SO insulator attached .

No te that the length of the arms is to be
measured from the point where the arms cross .
Measure from cross to ends of inner sections
and equalize with about I" insertion . Set tip
sect ions so that holes in dowel are 12'6" from
cross and in line w ith wire direction. Place
SO insulators exac tly vertica l at 8'4" and
6'2". These sett ings arc approximately correct
as a starting point.

Tighten all clamps and insulators enough
that they will not slip but do not lock.

Raise assembled section in the air by the
boorn enough to clear the ground . Gently
lower straight down to allow arms to fall nat
urally into position. Measure to be sure tips
arc equid istant from each other. Drive small
pegs in the ground in pai rs a t several points
along the arms to insure their staying in place .

Slide 2:0 :\1 element into p lace with its cen
ter insulator on the cross side of the boom.
Place dots at holes in dowel. Use small scraps
of wire to tie elements to dowel to prevent
slipping. Attach the other two elements in a
similar manner and adjust by manipulating
the SO insulators. Use INS ULATED w ire to
tie these elements to insulators .

Do not attempt to pull element wires tight
as this will cause a severe bowing effect. Allow

I

8

o
I

beam show that the grea tes t usable portions
fall above the design frequency in the case of
the reflector-type beam . On the high side, the
curves drop off slowl y, while on the low side,
they d rop off rapid ly as they near the self
resonant freq uency of the reflector. For this
reason. a design frequency in the low end of
each band was chosen . The performance
curves for the quad indicate that it will per
form with near-maximum effectiveness across
the entire 20 .\1 and 15 ~I hands and across
the greater portion of the 10 ~I band.

The design frequencies for the Poorboy ~IK

II are 14,1 , 2 1.2 and 2S,S, The side dimen
sions as determined by the Formula 2.50+f
( ~ lIIz) are 17'S", 11'9", and S'7" ,

Use # 14 stra nded wire as it is inexpensive,
easy to hal Idle and lightweight. Place a small
dot of the XYL's hrtghtest nail polish about
6" from aile end . Measure half the distance
of one side and mark it wit h polish. Measure
three fu ll sides and mark each with polish.
Last is allo ther hal f side. Cut the wire about
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all wires to hang loosely. Attach tuning stubs,
Securely fasten boom clamp to mast and

loosen clamps used to hold boom. Raise re
flector section, slide through clamps and
lightly lock into place to await com pletion of
the other section.

Assembly of the second section is identical
to the first. 72 ohm coax is connected directly
across the insulators. Upon completion, hoist
it up and mate it to the fi rst section, and lock
in place wi th the a ligning bolt.

Althou gh a lower boom is not an absolute
necessity, it serves several purposes. It will
e limina te much uf the quad's tendency to whip
ill severe winds. It sup por ts the weight of the
feedlines and tuning stubs and reduces the
bowing of the arms from th e weight of the
elements, etc.

A light. well-varnished p iece of wood of
sufficient length will serve well. Mount it to
the mast by a TV clamp or Ucbolt at the
height of the 15 M insulators. T ie the 15 ~(

elements to the lower boom. Run feed lines out
one end of the boom and tie tuning stubs to
the ot her end and this completes construction .

Wtth proper care and considerat ion in con
struction, the Poorboy MK II should last for
years. Treat all wood with several coats of
good, high grade, spar varnish before assem
bly. lIan g the dowel with a thumbtack driven
in one end from a clothesline and this job is no
problem. Remember to cover the ends of the
dowel and the insides of the holes. After as
sembly, give it another couple of coats to pro
test against unseen nicks and scratches. Give
a ll metal , except the tubing, generous coats of
a luminum paint both before and after assem
blv.

Tuning is accomplished by pointing the
back of the q uad at a nearby cooperative ham
buddy who provides a steady, horizontally
polarized carrier at the design frequency
which is tuned for the lowest reading on the
station S-meter by sliding the shorting bar
along the stub. After each band is tuned,
check the other bands for deterioration of
FI B. Readjust as necessary. The point of
highest FI B lies in a narrow range. Remem
her that the FIB obtained during tuning will
uot be the same for all received signa ls due
to different angles of received signals. It would
be wise to test FIB with as many local hams
as possible and choose a best average setting.

Tests were run usin g separate feedlines and
using a single feedline for the three bands.
Interaction during tuning was more noticeable
in the case of the single feed line but tuning
was no more difficult. In actual operation.
there is litt le to indicate that one system is
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superior to the other. However, as w ith all
multi-band antennas fed with a single feed 
line, the chance of harmonic radia tion is great
enough to give the nod to the separate feed
line system.

To connect the three driven elements to a
common insulator for a single feedline, adjust
the two lower corners of the 20 ~I element
in toward the boom enough to allow the wire
to reach the 15 .\1 insulator. Adjust the lower
SO insulators of the 10 .\1 element toward the
boom and run the wire to the now-common
insulator centered in the 15 .\1 element.

The fram e of the Poorboy MK II can be
used for a mono-band 20 J\1 quad, a 20/15 M
und 20/10 1\I dual-bander. In the event a
15/10 ~( dual-bander is desired, the metal
part of the arms can be reduced to a length
of 12' with suitable 3' lengths of wood dowel
inserted 6" into the tip sections to bring the
total length to 17'. Both the 15 ~I and 10 ~I

elements call be th readed through the dowel,
e liminat ing the SO insulators. T he boom can
be simplified by us ing a single section of T V
mast cut to 5}f'. In case you've been wonder
ing this version was the .\IK I which was
can'll ibalized in the development of the MK
II.

Antenna purists frown on the use of coax
to feed a balanced antenna such as the
quad with no matching device. However, it
is a common practice and the performance of
such an arrangement seems to sugges t that it
works better than a casual reading of the text
Looks indicates.

The use of metal arms for the quad seems
to he a neglected subject. The greates t dan
ger is resonance at an operating frequency.
In th is case, the arms are close to resonance
at 2 1 "1H z. Avoid an arm length of less than
24·.

During the experiments with multi-band
q uads, the author received the dist inct im
p ression that the use of 20 M and 10 M quads
on the same frame left a lot to be desired.
Interaction between these two was definitely
more noticeable than other combinations 0 11

the same frame. The answer is probably due
to the harmonic relationsh ip. For this reason ,
it design freq uency of 28.8 Ml-iz was chosen
0 11 10 1\.1. Also, this combination never seemed
to produce as sharp a pattern as other COIll

hinations. Lacking the wherewithal to con
tinue it further, the matter was never fully
pursued.

T he au thor realizes that the Poorboy i\IK
l l is not the ultimate in quad design but offers
it as a good compromise for the average ham
with limited resources. . . . K4USK

"



Want 5dB Gain

Len Yerger W3BTQ/5
908 So. Alama St .
Rockwell, Texes

,

on 75 Meter Mobile?

This article will tell you how to substantially
increase your 75 meter mobile signal. The solu
tion is not for the timid or the finicky. It's for
the ham who is master of his own car, and
really wants a big signal.

In case you haven't given it a try, 75 meters
is a very good mobile band. It doesn't close
down at night like 20 meters, or become in
fested with commercials like 40 meters. Also,
the home stations don't have big beams 011 75
meters, so you can give them a tussle .

xtcst commerc ial mobile antennas have cal
culated overall efficiencies of between 2% and
-:1 %. There may be some arguments at this
point, but check with the mobile antenna
books and Terman's, and figure it out for your
self. The radiation resistance is very low for
short antennas, and the loading coil resistance,
and car body and ground resistances are very
high. \Vith 75 meter mobile antennas nearly
everything goes up in heat. Let's see how we
can radiate more and heat less.

"'CLIP' MAl([ ~"OM
ALl.IM'''IIJ'''

~ ~ T. ~"'P - _-

~S~~R
,,",STER IolOBilE
ULTRA- fll " 0 "
rOVER 1/ 2 OF
TUR>lS "'E""OVE D)

The Big Signa l 75 meter capac itance loaded mobile a ntenna.

," ," ," ,"
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If you still have courage, len gthen the radi
als a little, double the number, and strengthen
them with three concentric circles of the same
material. You now have a big capacitance hat
of good strength. A 6 inch aluminum disc in
the center can serve as a good building plat
form. The aluminum wire can be joined by
small clips and screws, or binding with wire
and covering with aluminum solder, or better
yet by means of Hell-arc.

A capacitance hat of this type will allow
you to cut your coil down to less than half of
its original size. Efficiency will now calculate
to be 10% or higher. Your actual output should
have increased b y at least 5dB. The 200 watt
PEP rig has now become the equivaJent of
about 700 watts. You don't need a linear, and
all of the problems of supplying power. Now,
at 10% efficiency, you have a good vertically
polarized signal. The efficiency has started to
approach the efficiency of some home station
ground plane antennas.

It is recommended that a ligh t nylon cord
be run from just above the antenna coil to the
forwa rd rain gutter, and another to the deck
opposite the antenna base. These guys will
stabilize the antenna at high speeds, and pre
vent it from swinging over the highway in a
cross wind.

A second coil , which will resonate without
the capacitance hat, is recommended for use
when the hat or guy lines are not desired.

The writer has used an antenna of this type
for over a year. Results have been very grati
fyin g. The mobile signal is consistently
stronger than other mobile signals of equal
power using conventional antennas.

. . . W3BTQ/5

00

00
DXped ition Receiver 0 0

$25
$15

0
..$100

$10, 0 ·$500

selectivity

First, make the antenna as high as the law
and your normal travel route permit. Also,
mount it up on the back deck of the car where
it is out ill the clear. You can probably add
two feet or so to the regular base section and
still not exceed the height limit.

Up goes the radiation resistance and up goes
the efficiency. Now perhaps the efficiency be
comes 3% to 5%. The center loading coil has
moved up, but that hasn't done any hann
perhaps helped a little.

To match the antenna to your 52 ohm feed
line, shunt about 1500 picofarads from the
base of the antenna directly to the car body.
Don't usc a coil at the base. It is more trouble
to install , and has more Joss. The capacitor will
do the trick. You may have to adjust the value
somewhat. Use your VS\VR meter.

What next? We can't go higher. Let's look
at the loading coil. Larger wire has Jess loss,
but as the wire becomes larger the coil begins
to grow in size and weight to hold the same
inductance. A good high Q coil is fine, such as
the Master Ultra Hi Q. Trying to improve over
this coil is a rough ga me to play. Silver plate
th e wire? The improvement is hardly worth
the trouble. The way to lower the coil resist
ance is to cut down on the number of turns.
The way to cut this down is to increase the
antenna capacitance above it.

Oue way to increase the capacitance would
he to use a large diameter pipe above the coil.
but this is not practicaL Think of the trees,
and the five foot flexible whip remains. What
can be done with a capacity hat? The answer
is-plenty!

If you want to develop your own top load
ing arrangement, start hy obtaining a coil of
aluminum clothes line wire. It appears to be
a little larger than # 8. Cut an 18 inch piece,
and install it on about a 3 inch spacing rod
above the coil. Head the wi re aft. You will be
able to take a few turns off the coil and still be
resonant on the same frequency. Fine. how
about four of these lengths, arranged like a
two meter ground plane. Off come more turns.
You can do the trimming with nothing but
your rig and a VS\VR meter if you go slowly.
Keep the power way down . Don't add too
much capacitance at once or you may find
resonance outside the band, and you will need
more than the rig and a VS\VR meter to
straighten things out.

The aluminum wire is surprisingly strong,
and is self supporting at lengths up to more
than two feet at fast car speeds. \Vith the four
radials and the increased height, the antenna
efficiency has now become somewhere near
8%. File sharp edges to prevent corona and

• •receiver norse.
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Howard F. Burgess W5WGF
18 01 Dorothy Street N.E.
Albuquerque, New Mexico

· .. a coup le of Wires, a long rule r, and a sho rt
conscie nce.

High Accuracy VHF
Frequency Measurements

Measure your VHF frequency to better than .0001.5%.

In years past the only Heed for a V H F
frequency measurement was to make sure that
the transmitter was in the right band. T his
could usually be taken care of with a couple
of wires, a long ruler, and a short conscience.
But life in the ham bands has changed. New
narrow-band techniques and eq uipment make
it necessary to know much more about fre
q uency than just how to find the band. T his is
especially true in certain types of DX work.
Frequency measurement capability also has
its fringe benefits if you happen to belong to
the "net set." You can alienate your friends,
lose your peace of mind, and do wonders for
the net by just reminding everyone at frequent
intervals that he is off frequency, or d rifting
too badly to be measured.

Accurate frequency measurements can be a
problem for the amateur with a limited budget.
However with some home const ruction and
careful operation the average ham can make
VHF frequency measurements to an accuracy
better than .00015% at two meters. T his is the
equivalent of measuring the distance from New
York to Los Angeles with an error of only
25 fee t. M arry commercial units cannot equal
this figure. The same method can also be used
for H F and UHF measurements.

There are many ways to measure frequency
hut few of them are satisfactory for use at the

Ho ward. former W 9TGU, W 7KGD and
\V0BDH, has written many articles in his
32 years of licensed hamming. lIe now works
for Sandia in AEC primary standards.

22

very high frequencies. T he well known hctro
dyne frequency meter becomes uus tub!e when
its oscillator is operated at VII F. It can no
longer be held or read to any degree of uccu
racy. T he oscillator ca ll be operated at a low
frequency and one of the harmonics used. at
VHF, but any error in the oscillator will be
multip lied by the number of the harmonic
used. A frequency meter that call be held to
with in 200 hertz at 4 Ml lz will be 011" by 7.4
kH z at the 148 \ IHz harmonic.

A second method of much greater accuracy
uses low frequency crystals which are refer
enced to a known standard such as \ V\VV. T he
harmonics of these oscillators will be quite
accurate and useful far into the UHF region.
However this system has its limitations. Even
when used with multivibrators and harmonic
amplifiers it produces only spot frequencies.

Although neither of these two methods is
satisfactory when used alone, they can be
combined to make an accurate and versati le

But Ide In the hom bonds has changed.
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. . the on ly wobble is in the sma ll cog. ,

FIg. 1. Block dloqrc m of the VHF frequency meter.

In the 146.25 Ml Iz example used earlier,
the VFO was required to furnish less than 1%
of the total output. To put it another way, the
only wobble is in the smallest cog and its
contribution is so sma ll it can't shake up the
machinery too much.

T he circuit shown in Figs, I and 2 has been
used for monitoring ~IARS , CAP, and several
other services. T he crystal oscillator is quite
stable but can be tuned enough to zero with
\\'\VV, Tuning is done with C l. One stage of
harmonic amplification is sufficient to give
strong signals well above 150 ~IHz. The plate
circuit of this amplifier stage is tuned to the
ha.rmon ic to be used. T his feeds one input
grid of the mixer. The other grid of the mixer
is driven by the output of the BC-221 fre
quency meter. The tuned circuit shown in this
grid resonates broadly in the 2-4 MHz range of
the BC-221. This helps to keep the higher
harmonics of the BC-221 out of the mixer.

The ou tput of the mixer is resonated to the
desired opera ting frequency. This will be
e~ t her the sum or difference of the two input
Signals. T he level of the output signal can be
controlled by R6.

Operation of th is system is simple. The
"cook book" would read as follows :

1. Couple the output to the antenna of the
VII F receiver.

2. Determine the crvstal harmonic ami \ 'FO
frequency that \v'm give the frequency or
the signal to be checked. .

... from New York to Los Angeles with on error
of only 25 feet.

system. If yon haven't guessed it hv now the
system works like this. A crys ta l oscillator
operates 0 11 5 ~IHz. This osci llat or can be kept
to zero heat with \V\VV wi th very little effort.
\ Vith a simple harmonic amp li fier following it ,
~trong markers are available every 5 Ml-Iz far
into the UII F region . To fi ll in between the .S
:\1liz. poillts: an~ get fu ll tu neable coverage, a ll
that IS required IS to add the output of a stable
low frequency VFO to the proper marker.
Example: To measure 146.25 :\IHz just add
1.25 -'1Hz from a calibrated tuneable oscillator
to the 145 :\IIIz harmonic of the crvsta l The
same results ca n be had hy lIsin~ the' 150 ':\IHz
marker and substracting 3.75 ~ I Hz.

The tuneable low frequency oscillator of this
hetrodyne system can be any stab le, calibrated,
oscillator that will give the desired frequencies.
A good signal generator can be used but better
yet is the old faithful nC-22 1 frequency meter.
The crys ta l oscillator that supp lies the 5 MHz
markers shou ld be designed for high stab ility.
However, even simple crysta l-controlled units
ca n he kept zero beat with \ V\VV for periods
long enough to make most measurements.

Earlier we quoted a figure of .00015% or
better for the accuracy of this system . Perhaps
we should show how this is possible. T he
crysta l oscillator can be held to near zero beat
with \\' \V\' hut due to propagation errors in
the signal of \ V\ VV, we can never be sure that
our crysta l is closer than 2. parts in 10 million.
This would be 2 hertz of error at 10 ~IHz

or all uncertainty of 29 Hz in the 145 :\IHz
marker. T he BC-221 is nonnallv considered to
be a .05% instrument. T his wO;l ld he an error
of about 1.7.5 kHz at 3..5 ~ I Hz. However with
care in calibration, and reading it is not diffi
cul t to red uce this value to 200 hertz or less.
III a hetrodyue system the error of the VFO is
not mult iplied a t VII I" but is just added to the
error of the crysta l marker used.

The tota l error at 2 meters is 29 H z con
tributed by the crystal and 200 lIz by the VFO
for a total of 229 H z. T his is a little more
than ] .5 her tz per million hertz for a tuneable
system. Of course these values are approximate
and with careful operation they can be re
duced by 50% or more.
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Fig. 2. Sche ma t ic of the osc illator, mu ltipl iers a nd mixe r fo r usi ng a BC-22 1 on the VHF ham bands.

:3. T une the VIII" receiver to the signal to
be checked.

4, Tune the BC-22 1 until the output of the
frequency monitor zero beats the re
ceived signal.

5. If required, peak the tuned circuits in the
monitor for maximum output and adjust

.~ R6 as needed .
6. T he frequency of the received signal

will be the crys tal harmonic plus (or
minus) the reading of the BC-221.

Many details cannot be covered in one story
due to lack of space. The operator will have to
determine the most effeceive method of
coupling to this particular receiver. H e will
also have to explore the many combinations
of frequencies which can he used. These and

many other q uestions cannot be included at
th is time. However those who require such a
system as th is will probably be capable of
fi lling these details.

One word of caution is in order. \ Vith two
oscillators tha t are rich in harmon ics, there can
be many unwanted "bird ies." T hese present no
problem after the operator has gained experi
ence but the new user should be very cautious.
Many times an unwanted beat can be elimi
nated at a critical spo t by changing the two
frequencies that are being mixed (sh ift from
Stll l1 to difference ) .

Perhaps we should emphasize that this
svstem is a "trade off" where the amateur can
trade his skill and patience for highly accurate
measurements with simple equipment.

. . . W ,'iWG F

COMMUNICATION SYSTEMS

rex LABORATORIES
ASBURY PARK, NEW JERSEY 07722, U. S. A.

You, too-can enjoy World renown TELREX
performance and value! Send for Pf .fj7 tech
data a nd pricing Catalog, describing the
World's most popular communicat ion anten
nas, rctator-aelsyn-Indicator sys tems and ac
cessor ies ! Expanded data sheets, including
your favorite band, also available.

SINCE
1921

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

Use, Is one of the most dependable
testimonials of endorsement. i!l5I Telrex

products are In use In 135 Lands
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$13995

Knight-Kit 6-Meter Transceiver Kit
New top-performing Ham rig with many ex

tras. Covers 50-52 me and 49.980 MARS.
Solid-state universal power supply for 12
VDC mobile and 110-130 VAC. Noise-ccncel 
ing push-fa-talk mike. 3-stoge transmitter ha s
doubler, tripler and stra ight-throug h final.
Selective dual-conversion rece iver. Illuminated
"5" Meter/Output Meter. Complete with all
parts, wire, solder, and easy
step-by-step instructions.

Read the unique money-back guarantee •••
exclusive in the industry ... then rush coupon
below for full details and Special Introductory
Offer on 6 and 2 Meter Transceivers.

Build a Knight-Kit in accordance with
our eosy-tc-follow instructions. When
you have completely assembled the
kit, you must be satisfied or we will re-
turn your money, less transportation

~ charges, under the Allied guarantee of
~ satisfaction. ALLIED RADIO ~

~~7\ViWl'Ud/ntl~
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Knight-Kit 2-Meter Transceiver Kit
Compact and versatile Ham transceiver for
General, Technician, or Novice class. Covers
144-148 me. Built-in sclid-stcte universal pow-
er supp ly. Dual-conversion receiver has spec
tacular 1.0 micro volt sensitiv ity. Factory- .
aligned crystal-controlled RF and mixer ~b~-· ...
a ssembly simp lifi es construction. AVC ccricn
prevents blasting. Noise-canceling push-to-

~ --
talk mike . Complete with all -.

parts: wire, .salder and step-by- $14495step instructions.
------

VFO KIT. Calibrated for 6 and 2 meters.
Features Clapp O scillator. Tekes power from trans
ceiver. B+ switch and indicator light. Complete with
all parts, wire, solde r, instructions for $19.95

r-----------------
I ALLIED RADIO, Knight-Kit., Dept. 14·JJ II
I P. 0.10.4398, ChlcGgo, Ill. 60610

I Send me full details and Special Introductory Offer on II Knight_Kit 6 and 2-Meter Transceiver Klta. I

I Nom . I
PLEASE PRINT

I Ad dre ss I
I Cily Sig le Zip IL ..

"



Hank Cross W lOOP
111 Bird's Hill
Needham, Ma ss.

Adding Sideband AGe
to Your Old Receiver'

There are several ways of adapting un older
receiver for SS13 reception'! "Product detec
tors" are often mentioned, and the words
look very nice in the promotional literature.
As any student of instruction books can tell
you, there are many ways to get good side
band demodulation, and on ly a few of them
are protected by valid patents . . . not that
that matters to the home constructor. Any
diode detector is a product detector provided
that the BFa voltage applied is as strong as
the peak of the strongest signal, and also pro
vided that that strongest signal is somehow
kept within those bounds, preferably by some
sort of fast-attack, slow-release AGe.

1. For ins tan ce. the NC-300 is not very good on s ideband
as it stands, but the NC_303. ch anged only a bit, has
reasonable a ction . I in tend fixing u p a friend' s NC-300
fo r better s ideba nd AGe in t he near fut ure: it appear~

fro m the ci rcuit dtaaram that a 2 p.F capacitor is all
that needs to be added (D rop me an SASE and I'll le t
you knuw what we fmally did ). I have a lso made som e
modifications to the SP -200 a nd - 400 ser ies Super P I'OS
w hich seem ed to help.

The conversion described in this article en
abled me to add sideband recep tion with
AGC to three receivers with a minimum of
butchery and without adding too much to
their internal crowd ing. In one of them the
BFa tube was also used to run the S-meter
on phone; by adding a couple of transistors
(seventy-cent transistors, my favorite brand)
I got a separate Scmeter amp with no new
socket holes and no extra power drain. I'm
happy I did it , in all three cases .

The circuit diagram (Fig. 1) shows the
ACe, MGC. audio and S-meter circuits of the
receiver that had the most done to it. If the
whole thing overwhelms you, the obvious
course is not to sta rt any modifications. As a
matter of fact, the drawing is simplified :
where it shows a three-pole two-position
switch, I used a four-pole five-position type. It
now appears that I wish I had used a six
pole five-position, shorting, and if having a
switch labeled PIIONE-USB-LSB-CWU-

r __--<p-...,---'.~.5 1( ' V.C.
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Fig. 1. SSSB AGe system with transistor S-meter amplifier, MGC and audio circuits. This is an excellent
adapter for many old communications receivers. SSB level and AF ga in should be ganged for best results
Adding the RF gain to the same shaft is also nice since it makes room for the SSB-AM swi tch. The
.1J.l,F capacitor in the lower right should be IJ.t.F.
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2. 7:1 Mag-8zinE'. F eb. 1964. " U nusu al R eceiver Ci rcuits,"
:\. For t .....o·lla ng. 500k audio is "Iallo ry FA55A, lOOk il
li, A (~"coJl(1 section). There is a lso a shaf t required.
you pick it. For two Ilang. IRC Q_ or PQ-1 3-1 33 plu l
"113·128-. 'The RF seet fon ca n be pi/orgybaekE'd on later,
buy IRe MI7-1I 6 . m aking three.

II

,.
'" .,.~,. .. - 10 ....

"" '" ;J;'""M ••
'" 'M!." " '18.. 1'lI', IF

Fig. 3 . T ra nsistor a ud io de rived AGe. Q1 is a
2N292S (2S¢), Q2 a 2 N3404 (BS¢)' The 7.S volt
zener is ~ Or Y2 watt, such as the 1N958 or
I N755. The 51 volt zener is a Y2 o r J wa tt one,
such as the 1N3036. Pick up the signa l a s in Fig. 2 .

sort of thing.
The S-meter circuit requires a silicon PNP

and an NPN transistor. These both are now
fairly cheap and common. The AGC delay on
A~ I is about three volts, caused by the bleed
current through the 44 megs or so in the di
vider which is part of the S-meter circuit, the
I meg AGG fi lter res istor, and the I N629 di
ode clamping the AGC bus. The bleed curren t
a lso affects the release tim e of the AGC in the
sideband mode. The 2 M pot is to set the
S-meter to zero for no signal, and the "CAL"
pot is to set the maximum meter read ing. With
the values given, the motion was reasonable
over the range of AGe volts from a to minus
10. Q I and Q2 should have reasonably high
gain at low currents and BV('1 "0 at least as high
as the rated ca thode bias of the output tube.
I put both transistors on a card screwed to
the back of the S-meter by its termina l posts.
The holes for the pots were already in the
chassis from the previous S-meter circuit.

If you'd like a little simpler modi6cation,
a lmos t any receiver (without restriction, if it
uses tubes ) can have audio-derived AGC
added by at taching one of the amplifier-recti
fier units shown in Figs. 2 and 3. The input
impedance is high, and the extra power
needed is small; the gain is adequa te and , in
fact, may be excessive. If it is too high, the
receiver will be short of audio output on side
band . A su itable cure is to put a one megohm
potentiom eter at the input and ad just so that
the sideband audio matches the A~f aud io,
T he cost for all parts for the transistor model
is just under $15, and the silicon transistors
permit it to be put in a fairly hot spot inside
the receiver without loss of performance. I
built it up on a piece of perforated circuit
board and taped it to an if can to try it out.
Eventually it's going in another receiver,
which will have transistor audio and audio
AGG sections but tubes for the RF and if.

. . . WIOOP

,.
VOLTAGE: 0IVU1iI,
IF II£QUtRED

~
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cc«, " •• --- ~. -,

;0- le :~ - " ,")* 1=- 1\...
~ l, -
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~. ~~ :"", ,, ~
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TO AF NY;.

"""Fig. 2 , Tube type audio derived AGe. Toke audio
from afte r noise limiter and be fore aud io gain con
trol.

C'VV sends you, I could scud a circu it ( in a
SASE) .

The audio-derived AGC was origina lly sug
gested by a note in a Swan manual. Inciden
tally, doing it their way worked in one re
ceiver but in another the silicon power diodes
used to rectify the audio voltage produced
harmonics which got into the if and fed back.
The resistor ( 1000 ohms in the d iagram; the
value is not critical at all ) ruins th is "varnctor
action" without any other ill effects. The
charge time constant, in practice, is a few
milliseconds; if it's made too short, the re
ceiver quits whenever a Foro drives by. The
AGC "delay" bias ( the value of peak voltage
below which no AGC voltage is developed )
is adjusted hy the potentiometer labeled SB
LEVEL. I fou nd that th is worked best if it
was ganged to the volume control, so that the
volume ad justed by the same knob in either
mode. If this is done. the volume control cir
cuit must be doctored up so that the gain of
the audio section is never reduced all the way,
(although some variation in the audio gain
did turn out to he desirable ) and the net re
sult is the circuit shown.

Whether you like the manual gain control
ganged with the aud io gain ( BC-348 style)
is a matter of taste; it only operates in the
.\lCC mode, which is when the audio pot
doesn't in those receivers. Ganging THAT
with the other two is a possible way of freein g
a panel hole for use as a switch for A.\f-SSn.
The on I ~' way I know to buy a three-gang pot
is to make it up from I Re pcrts.v

Some of the switching is to make sure that
t he I \I F capacitor cannot sta rt ant with a
charge when yOli switch to SSB. For some
other ideas, see a p revious article" on the same
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The Classic 33 You've been hearing about it - maybe
IIJ you've worked Carl Mosley W¢FQY

'The Old Man Himself' using it. Now here it is • •. A Revolutionary New
3-element beam featuring on advanced Mosley-engineered matching sys
tem called 'Brood Bond Capacitive Matching' with coax fed balanced
element for more efficient beam performance and extra gain over compara
tive 3-element beams. A New Tri-Band beam rated for 1 KW AM!CW & 2
KW P.E.P. input to the final amplifier SSB on 10, 15, & 20 meters; with
a full 8 db. gain on all three bonds over reference dipole ( 10. 1 db. com
pered to isotropic sourc~); a maximum frcnt-te-bcck ••••••••••••••
• • • The CLASSIC 33 ••• This new rugged beam in the Mosley Trap
Moster tradition of quality beams brings you all the exclusive features
of high priced beams - added gain, improved boom to element and most
clamping; wider element spacing. Priced well within your budget. What
more could you possibly wont in a 3-element Tri-Bond beam? •••••••

• • • For Further Information Write Code 97 •••

• 1,gM. 4610 N. L iN08ERGH B L VD••
B R IDGET O N MO. 63042:
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The Classic Feed System

DESIGNING ENGINEi.ER - CLASSI C 33 PRO JECT
MO SL E Y ELECTR ONI C S, I NCO R POR AT ED

46 10 N. Li ndberg h Blvd ., Bri dg etoA. Mo. 63042.

By W. E. "BARNEY" ST. VRAIN, W¢PXE

•11
o

SINCEthe introduc t ion of m ul t i-Irequenoy
'£jj beams severa l years ago, the met hod
~ of feedi ng such antennas has been a
subject of muc h disagreement. Whe n these
antennas were introduced a few years ago,
Mos le y E lec tronics ran a series of adver
tisements in the te c hnic a l magazines ex
plaining the me thod used on our Trap-Master
a nd Power-Master series. Since that t ime we
have tr ied a wide variety of fe e d systems
e ndeavoring to improve on the original sys
tem.

T e st in g Oth er Feed Systems

In tes ting, we found a three ba nd gamma s ys 
tem i ne ffe c t i ve without isolation ne tworks
which resulted in t he feed system costing
about equal to the antenna cost ; with a
system using hai rp ins , the c os t proved low
but did not provide a better match than t he
original Mos le y ma tching system. It became
quite clear to us, the Mos le y system was
hard to beat, for we had fo und only one
s light dis ad vantage , the elements needed to
be s tagger tuned to rais e the feed point re
s istance from about 30 to 50 ohms. T his
s light detuning, which proved advantageous
in increasing the bandwidth, brought a bout ,
in turn , a s light gain loss of about 0.5 to
1.0 db. a t re s ona nce.

The Classle..33 System

In order to give hams a new c hoice in beam
matching systems and an antenna featur ing
maximum gain with increas ed bandwidth, we
devis ed the matching me thod used on our
New Classic 33 a ntenna, a method which
takes advan tage of the pri nciple that a ntenna
res ista nce a t the center driving point in
c reases as the antenna length i ncreas es.
F igure No. I s hows the radiator e lement of a
three e lement beam at re s onance havin g an
impedance at the driving point ( ZA ) of about
30 + JO ohms. If the element is made longer,
ZA can be raised to about 50 + J50 ohms.
(Figure No. 2) Since the reactance is i nd ue
tive, it can be canc eled wit h a series ca pac..
itor of 50 ohms reac tanc e, leaving 50 ohms
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feed point re s istance. (Figure No.3) Series
capaci tors used on the Classic 33 are made
by insert ing a s uitable length o f heavily in..
sulated wire into each half of the eleme nt
tube at the center. T he wires; a re terminated
in a plast ic tube enclosure with a type UN"
connec tor for connect ion of the coaxial cable.
To is olate the outer coax conductor from
ground, the coax line is coiled for a few
turns near the antenna e nd. This is deei gn ed
to prevent the very unlikely affec t of "Peed
Line Radi at ion".

Fig. 1.

• •
L =~

•

Z A = 30 + JO
2

Fig. 2.

• •
L=~

•

+ ZA = 50 + J 50
2

Fig. 3_0_I t-- ~ 11--_
ZA = 50 + JO

Converting Other Beams

Thi s feed system could feasibly be us ed a rt

our o ther T ra p..Master beams, but little would
be gained a nd the a ntenna would need to be
compl e te ly rebuilt. The bi g difference be
tween the new Trap-M aster beam a nd the
TA-33 is that the latter has convers io n Iea
ture s, wh ile the Classic 33 does not. T he
e ng ineers at Mosley des igned the Class ic 33
to give the ham a littl e e xtra gai n on all
bands. It is our co nvict ion that dis c rimina t
ing DX'ers wi ll fi nd thi s ne w tri bande r
speci fi cally suited to thei r needs , but hams
buying the well-known TA~33 wi ll s t ill e njoy
a s upe rior quality OX antenna with a gain
very clos e to tha t of the Class ic 33.



Dennis Bryan W2AJW
4 Crescent Drive
Apalachin, New York

The Ultimate Station Control
Arrange your station for perfect break-in and com plete
control of antennas, pouier and changes of equipment.

How many times have you visited a felIow
ham's shack and left wishing that you had a
set-up like his- a set-up that was a pure pleas
ure to operate? How many times have you
tuned the low ends of 80 and 40 and listened
to the brass pounders operate fu1l CW break
in and felt like joining the fun? You knew you
couldn't join in because of the manual receive
transmit switching you have and so you de
jectedly tune off frequency looking for a "you
send awhile-then I send awhile" QSO. How
man y times have you rejected the idea of
building or buying a TR switch because they
"suck-out" signals in the transmitter tank cir
cuits in receive mode?

Well friend . read on and find out how you
can organize your equipment into a sweet run
ning system that'll make you beam with pride.
But-WARNING!-you may have to buy your
XYL a fur coat to compensate for a1l the oper
ating time you'll be putting in with your rig
once you get it working in this type of system.

Although few hams will have the exact
equipment configuration as this system the
features of this control unit can be applied to
almost anything you may have.

The highlights of this system are:
I. Full break in by using a TR switch with

no signal "suck-out" at all after being
in receive mode for a couple of seconds.

2. Automatically switches to transmit mode
when the key contacts close or the VOX
relay is activated.

3. Allows rapid change (fl ip of a switch)
between exciter only or amplifier oper
ation.

4. Controls DC input to final amplifier.
5. Gives rapid selection of antennas.
6. Automatically mutes receiver when the

key is closed.
7. Provides CW side tone. Can be used as a

code practice oscillator.
8. Allows rapid changes in equipment con

figurations.
9. Puts only 17 volts, low current, across

30

key contacts-eliminates exposed shock
hazard and arcing.

At the end of this article is a Jist of compo
nent functions that wiJI assis t your "treck"
thru the diagrams without wasting time. A
more thorough explanation of the more in
volved functions is in the text between here
and there.

F ig. 1 is a diagram of the RF and antenna
selection circuits of the system. By hringing
all low level RF circuits up to a patch board
on the side of the stat ion control units it is
possible to change the system configurat ion
without getting out of your chair. Sure beats
crawling behind the desk or table to change
connections.

Note that when RL2 is down (de-ener
gized) RF is fed st raight thru the amplifier to
the antenna circuit. \Vhen RL2 is up (ener
gized) the exciter is coupled to the amplifier
input and the amplifier output is connected
to the antenna circuit.

RL5 is the little gem that prevents receiver
signal "suck-out" after the system is in receive
mode for a couple of seconds. RL5 is norm ally
down, isolating the antenna circuit from th e
amplifier or exciter tank circuit, and comes lip
when the key contacts close or the VOX relay
is activated. The use of RLS along with a TR
switch allows you to operate full break in and
still be able to hear the real weak DX stations
when you are in receive mode.

When 85 is in the 160 meter position RL6
will be picked up. RL9 will stay down because
current will not How thru D9. When S5 is in
the 80 meter position RL9 will be picked up
and at the same time current will flow thru
09 picking RL6. Although RL6 thm RL9 have
12 volt coils 17 volts is applied because of the
long line run to the relays and resulting volt
age drop.

The Marconi antenna in this system is %
wavelength long on 160 meters and has a feed
point impedance of 120 ohms. Even though
this requires a reverse-pi matching network
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tile higher impedance reduces ground losses
commonly associated with Marconi antennas.
\\'ith the low power restrictions 0 11 160 meters
you cannot afford unnecessary losses.

Fig. 1 also shows the RF patch hoard and
jumper diagrams for: 160 meter CW/ AM,
80-20 meter CW/A~I, and 80 meter SSB. Any
of these configurations can he patched in less
than a minute. The patch board is made up of
phone type sockets mounted on an aluminum
bracket. Coax cab les going to the various units
are soldered to the jacks and have plugs to
match the units on the other ends. When you
get that new piece of equipment all you have
to do is unplug the old unit and plug the new
unit in. All the RF circuits of the new unit
will be available at the patch board ready to
go.

F ig. 2 shows the 110 VAC primary circuits
of the control unit. The operation of the pri
mary circuits is quite straightforward. It is im
portant that SI and S2 have the indicated
current rating. RL2. RIA. and RLS are Cnard
ian Series 200 DPST relays with like contacts
wired in parallel to increase their cu rrent
carrying capacities. H ere also. flexibility was
the p rime goal. Jacks J7 thru Jll w ill provide
controlled primary power for any piece of
eq uipment you have-unless you're bootleg
ging with a 10 kW job.

F ig. 4 is a graphic representation of what
actua lly happens inside the control unit when
the key contacts close or the VOX relay is ac
tivated. The lines shown in Figs. 4A, C, and
D and referenced to 4B which represents in
this case the Jetter "L" being sent with the
key. The up levels show the key contacts
closed and the down levels show the key con
tacts open. By working your way from left to
right on line 4B and taking a reading on lines
4A, C, and D each time the level of line 48
changes you can see exactly how the break
in function of the con trol unit works.

At first glance the trans istor circu its shown
in F ig. 3 looks a Lit complica ted to d igest.
Actually, a ll the transistors except Q8 and Q9
are used as switches. They are either in a
state of cond uction or completely cut-off. This
makes the selection of transistors to use quite
simple. About anything you have in your junk
box wilI work. The ones used here, other than
Q8 and Q9, were ob tained from Radio Shack
and didn't have any commercial type indicated
on them. They were removed from scrapped
computer circuit boards that Radio Shack has
for sale. Q8 is a 2N718 and Q9 is a 2N269 as
recommended by Rohert D. Corbett in his July
196.5 73 Magazine article "CPO-C\V~ I " that
described the C\V sidetonc oscillator used in
th is control unit.
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Fig . 1. RF rout ing end station configura tion of W2AJW's station control system. The func tion of each
majo r port is explained at the end of the a rticle.
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To determine if a transistor is conducting
note the relationship of b ase voltage to emitter
voltage. If the transistor is an NPN type like
Ql and the base is more positive than the
emitter it will he conducting. If, in the case of
QI , the base is negative in respect to the
emitter the t ransistor will be cut-off and no
current will be flowing thru it. Just th e oppo·
site is true of PNP transistors, like Q4. \Vhen
the base of Q4 is positive in respect to its
emitter it will he cut-off.

Let's take a look at Q I , Q2 am! I\L3A and
HL3B. In receive mode with the key contacts
open the bases of Ql and Q2 are at minus 17
volts. Became the emitters of Ql and Q2 a
biased to a minus six volts they will he cut-off
and HL3 will he down . When th e kev contacts
are d osed, as in the first dtt of the character
"L" shown in Fi~. 4, the bases of Q I and Q2
will he shorted to ground thru the 330 ohm
resistor. Now that the bases are more positive
than the emitte rs Ql and Q2 will go into
heavy conduction with current flowin g thru
HL3A and I\L3B picking up I\L3.

Simple huh?
By keying the bases of Q 1 and Q2 rather

than keying the relay directly you have re
moved that source of high current from th e
key contacts and eliminated that SOurce of
arcing and key-clicks.

HL3 has two coils mounted side b y side.
The coil s are each 5000 ohms and are wired
in series hy th e manufacturer. This applica-

tum req uires that Ilu - couucctiug win 's he rc
moved so that the coils can be wired as shown .
You must experimentally determine how to
wire the coils so that when both coils are
wired in this circuit the fields do not oppose
each other. If they do oppose each other the
relay will not pick up. Why do we split the
coil s of RL3 into two coils, RL3A and RL3B?
This is done to satisfy two conditions. First
to allow RL3 to pick lip and close its contacts
as quickly as possible to reduce the amount
of the first d it or dah th at is missed wh ile the
station is going into transmit mode. Second
to provide a hold-up circuit for RL3 and
therefore stay in transmit mode between
characters und words Q1 and RL3A take care
of the first condi tion and Q2 and RL.1B and
8 1 th e second .

Diode IX) isolates Q2, HL.1H, and C l from
Q I and RL:3A at the in stunt the key is closed
and Q1 and Q2 cond uct . Because at this
instant C 1 is di scharged it will act as a dead
short across RL3B. If RL3B was the only coil
on HL3, RL3 would not pick up until C l had
charged up to the point that enough current
started to re-route thru HL3B to attract the
relay a rmature. This would cause a consider
able portion of th e first dit or dah, in fact
quite a bit of the first characte r, to b e lost.
Coil RL3A, b ecause it is not shunted by a
capacitor and is isolated from C l by D5 at
key closu re time, provides the necessary quick
pick IIp time of RL3 . When the key contacts
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Fig . 2 . Primary power ci rcu it s ond con t ro l of W 2AJ W 's cont rol system.
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* Four different Suppressild ts 10 choose from
Type SK-IO for Chrysler Corp. cars and trucks,
Type SK~20 for Ford Motor Co. vehicles with
FoMoCo alternators. Type SK-21 for Ford equip
ment with Autolite alternators, and Type SK·30
for General Motors Corp. vehicles.

* Designed 10 fit most newer vehicles through
the 1966 model year. (for older veh icles. see the
SK-l Suppressikh, below. j

* Well-engineered L-e Networks and/or heavy
duty Thru-pass Capacitors handle the hash and
eliminate the siren-like whine caused by the al
ternator output.

SPRAGUE
SUPPRESSIKITS
FOR VEHICLES WITH
ALTERNATOR SYSTEMS

* Extremely easy to install- no cutting, no sold
ering. no wiring harnesses. All components arc
neatly marked and packaged, and come com
plete with comprehensive step-by-step installation
instructions.

* Provide really effective interference suppres
sion through 400 me, at moderate cost.

* Will stand up under continuous operation in
hot engine compartments.

* Permit faster, more readable, less tiring com
munication at greater ranges.

••••••••••••••••••••••••••••••••••••••••••••••
TYPE SK-l SUPPRESSIKIT FOR VEHICLES WITH D-C GENERATORS

o..lgned for simpl. bUI .ff.ctiye In.tallation. Th. g.n.rotor capacitor I, built
for continuous h.a.". duty 257°F (US°e) op.ration. A full 60 ampere curr.nt
ratins plu, th. high rated op.ra'ing te-mp.ratur. proyid. an exIra factor of
.af.ty agaln't ••p.n,I.... g.nerator burnout', unlik. many ,uppre-ulan au.m·
bll., containing g.ne-ral-purpose capacl'on. Eff.ctiY.ly 'uppr.u., RFI through
400 mc. Include' .a,y-to-follow in.talla-
tion in.trvction,.

GET YOUR SUPPRESSIKIT fROM A SPRAGUE DISTRI &UTOR TODAY I...."...
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Fig. 3 . Transistor switching circu its ond code mon i tor.

open Ql and Q2 will be cut-off and Cl will
have three discharge paths: I-thru RL3B, 2
thru Rl, 3-thru H4, HL3A, and 05. The dis
charge path thru RL3A as well as HL3B gives
a more uniform pull on RL3 armature and
better control on its d rop out time. Note that
the discharge path thru RI is variable . De
creasing the resistance of RI will make CI
discharge more rapidly and cause RL3 to drop
out quicker.

Q3 and Q5, along with Ql and Q2, are
controlled directly by the key contacts or VOX
relay. Like Ql and Q2, Q3 and Q4 are
normally cut-off and conduct when the key
contacts close. Q3 controls Q4 and Q6. Q5
controls only Q6. \Vhen Q3 conducts its collec
tor goes to a minus 6 volts, current will flow
thru D6, R9, and RIO. It can be seen from
the values of H9 and lU 0 that th e base of Q4
will go to about a minus 4 volts (from plus
17) and Q4 will conduct keying the trans
mitter.

NO\v we run into a circuit known as a
"minus or" . This is made up of d iodes D 7, D8;
resistors Rll , RI2; and transistor Q6. When
the key contacts are open Q3 and Q5 are cut
off and points C and 0 of diodes 07 and 0 8
are at a plus 17 volts. Since RI2 ties back to
plus 17 volts th e base of Q6 will be biased so
that it w ill be conducting. \Vith Q6 conduct
ing its collector will be at a minus two volts .
This same voltage is applied to the base of

Q7 making it conduct putting the receiver in
receive mode. (Like many receivers this one
is in receive moue when the «receiver mute"
line is grounded.)

In order to satisfy a "m inus or" all you have
to do is «make" one leg of the switch . For
instance, if point C was minus and point D
was plus, current would Row thru D7, HII ,
and Rl2 to plus 17 volts. Since R11 has a
much smalle r resistance than RI2 most of the
voltage drop would be across R12. The volt
age at the junction of H11 and R12, point E,
would be negative. Conversely, if point D was
minus and point C was plus current would
flow thru 08, R11 , and H12 to plus 17 volts.
In either case the base of Q6 would be baised
to cut-off and the collector would go to plus
17 volts and in turn cut-off Q7 muting the
receiver. At the same time we could call this a
plus "and" circuit. That is, if both points C
and D are plus Q6 will conduct.

When the key contacts close Q3 and Q5
will conduct and points C and D will go to a
minus six volts and the receiver will be muted.
Capacitor C2 will charge thru the path; minus
six volts, Q5, C2, to plus 17 volts. At the
instant the key contacts open the transmitter
oscillator STARTS to turn off. The turn off
time of the transmitter oscillator takes but a
fraction of a second but if your receiver has a
rapid recovery time, as in my case, you will
hear a "thump" in the speaker. Q5, C 2, and
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Fig. 4 . Control unit timing.

six line to ground .
1>.'5- Isolates RL3A from RL3B at the

instant Ql and Q2 are put into
cond uction . Provides a C l discharge
path thru HL3A as well as RL3B
after Ql and Q2 are cut-off.

])6- Allows a rapid cut-off time of Q4
when the key contacts open .

D7-D8- Make up a two legged "minus or"
switch. A minus shift into eithe r
D7 or D 8 will cut-off Q6.

])9 - Allows the p ick up of HL6 when
55 is in the 80 meter position as
well when 55 is in the ] 60 meter
position.

DIO-DII -Prevent ringing in relay coils a t the
instant Q4 or Q7 in Fig. 5 are cut
off.

11 - Lights when primary power is on.
12- Li ghts when high voltage is on in

amplifier.
J3-J5- An y device that switches to ground

can be connec ted he re. \ Vhen one
of these jacks is shorted to ground,
with S3 in the seud position, the
control unit is put in the transmit
mode.

J6- Provides C'V side tone if S4 is on
and one of jacks J3 thru J5 is
shorted to ground.

J7-JI 0- Provide 11 0 VAC to sta tion units
(receiver, TR switch, etc .).

Q I- Allows a rapid pick of HL3. Nor
mally cut-off.

Q>- Charges C I to provide a hold up
voltage to HL3 after QI and Q2
are cut-off when the key contacts
open or VOX relay drops out.

Q3- Provides a minus switch voltage to
Q4 and Q6. Q3 is normally cut-off
and conducts when the key contacts
close.

Q4- Keys the transmitter. Q4 IS nor
mally cut-off. Q4 conducts when a

- LO*-III:"'A/Ott KTT_ <7 IIIZ
-----_SlST.tHCI: lIIEnllOll 01 lilt.

DB elimina te this "th ump". Remember it was
said that C2 charges when th e key contacts
dose? 'Veil , when the key contacts open C2
has two discha rge paths: 1- thru H3 and R2;
2- thru 0 8, RIl , and R1 2. The first path is
variable and is used to co ntrol the length of
time the receiver will be muted between dits
and dnhs or characters. The second path is the
one that actually holds the receiver muted
after the key contacts open. The smaller the
resista nce of H2 the quicke r the receiver will
recover. It is possible to set R2 so that all
transmitter sound is removed but st ill be ah le
to hear a break in signa l between bits of a
cha racte r when send ing at 20 wpm.

Fig..!j shows an a lte rna te method of keying
a transmitter or mut ing a receiver. This
method would have to be used if your trans
mitter has cathode keying or if your receive r
has a positive mute line. Of course a combina
tion of Fig. 5 for the transmitter and Fi~. 3
for the receiver could be used, or vice versa.

The relays shown in Fig. 5 are ul tra sensi
tive rad io control units that pull in with only
1.4 rnA coil current. If a less sens itive relay is
used it will h e necessary to increase the volt
age fed to th e relay. Diodes D]() and 1)11
prevent ringing in the circuits when Q4 and
Q7 are cut-off. At the instant the circuit thru
the relay co ils is cut-off the voltage in the
coils will spike to a very high value and
possibl y ruin Q4 or Q7. In any case this sp ike
will gen erate electrica l noise.

So there you are. If you want the ultimate
in sta tion con tro l then drag out the tools and
get busy. The effort will be well worth it and
besidesc-here's that "built it yourself' p roject
you've been waiting for. A p roject that will
not only give you that se nse of accomplish 
ment in building something yourself but will
a lso add immensurnhly to your operating
pleasure.

Here is the list of component fu nctions that
I prom ised you earlier.
C 1- Provides a hold for HL3. When Q2

conducts C l will build up a charge.
When Q2 is cut-off C l will d is
charge thru RI and RL3 and keep
RL3 p icked up. The len gth of time
that RL3 will stay up depends on
the setting of R 1. The smaller the
resistan ce of RI the q uicker RL3
will d rop out.

C2- Keeps the rece iver m uted for a
short period afte r the key contacts
break. This prevents b reak clicks or
thumps. The discharge rate of C2
and conseq uent mute t ime is con
trolled b y the setting of R2 .

C3- Bypasses C'V side tone on minus
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Fig . 5 . Alternate key and mute circu its.

minus voltage is applied to its b ase
thru D6.

Q5- Provides a minus hold voltage to
Q6. Q.5 is normally cut-off nnd con
ducts when the key contacts close.
When Q5 conducts C2 dcvclopes a
charge . When Q,~ is cut-off when
the key contacts open C 2 will dis
charge thru H2 and R3. The time
that C2 takes to discharge depends
on the setting of H2. The charge on
C 2 will keep Q6 cut-off' .

Q6- Provides a minus switch voltage to
Q7 . Q6 is normally conducting. Q6
rs cut-oil" when either Q3 or Q5
cond ucts providing a nunus input
to Di or DB.

Q7- Mutes the receiver. Q7 is normally
conducting and IS cut-off. mutin g
th e rece iver, when the key contacts
close.

QB-QH- CW side tone osci llator. july 196,5
73 Magazine.

H1- Controls the length of time that
RL3 stays up and therefore, how
long the control unit will stav in
t ran smitt mode after the last C\ V
character has been sent or the VOX
relay has dropped out.

H2- Controls the length of time that;
the rece iver will stay muted after
th e key contac ts open.

H3- Prevents ruining of Q5 in the event
HI is turned to zero resistance .

H4- Prevents ru ining of Q:> in th e event
HI is tu rned to zero resistance.

R5- Sets power supply ground point.
Should he set so that points A an d
B are of eq ua l potential hut oppo
site polarity.

HLI - Completes the circuit to the Variac,
'1'2, which in tum applies pnmary
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HL2-

HL3-

HL·j-

HL.5-

HL6-

HLi-

HL8-

HL9-

SI -

S2-

S3-

S4-

S5-

power to the amplifier h igh voltage
power tran sformer. RLI picks up if
S2 is on and RL3 picks up.
Connects the amplifie r bet ween the
exciter and the antenna. HL2 picks
up when S2 is on and HL4 picks
up.
HL3 contacts pick up HLI (if 52 is
on) to tu rn 011 the amplifier high
voltage supply and to pick up HL.~

to connect the antenna circuit to
the exci ter or amplifie r output cir
cuits . RL3 picks up when Q 1 and
Q2 co nd uct.
HL4 contacts provide primary
power to T I and units connected to
sockets Ji thru JIO. RIA picks up
when 51 is turned on.
HL5 contacts connect the antenna
circuit to the exci ter or amplifie r
output circuits. HL5 prevents trans
mitter tank circuit signal "suck out"
when in receive mode. HL5 picks
tip when HL3 contacts close.
ltoutes HI' voltage to HL9. HL6
p icks up when S5 is in either the
160 or 80 meter positions.
Selects the 40-20 meter trap in
verted vee antenna. RL7 picks up
when S5 is in the 40-20 meter posi
tion.
Selects the experimental antenna.
HLS picks lip when S5 is ill the
AUX position .
Picks up when S,5 is in the 80
meter position. \Vhen HL9 is down
the pi network is connected 1)(-'·
tween the 52 oh m Iine and 120
ohm Marconi antenna. \Vhen HL9
is up RF is fed streigh t thru to the
Marconi antenna. (T his Marconi
matches 52 ohms on 80 meters).
Turns 0 11 the control unit and snp
plies 110 VAC to the receiver,
excite r, 'I'H switch. etc.
Turns on RF amplifier. S2 also
switches the amplifier into the an
tenna circui t.
In the "SEND" posifion allows the
station to he put in transmit mode
when the key is closed 01" VOX is
ope rated. In the "ST HY" position
allows the C\ " side tone oscillator
to be used as a code practice
oscillator.
In the "CW SIDE T ONE" position
gives side tone when the key is
depressed.
Selects the antenna to be used.

.. W2AJW

13 MAGAZINE



MASTER ORDER BLANK
Name • •• • • • • • • • • • • • •• • ••• •• • • • •• •• •• • • • • • • ••• • • • • • • • • • • • • • • • • • • • • • • • • • • ••• • • • •• •••• • • • • ••• • • • • • • •• • • • •• • • • • ••• ••••• Call

Address ... ..... .... ......... .. .. ........ ..... ..... ...... ..., .

City . . . . . . .. . . . . ... State Zip or Country

Parametric Amplifiers $2

o Care and Feeding of Hom Clubs $1

o Life $50o 3 years $10

Extension 0

0 2 years $7

Renewal 0

o Surplus TV Schematics $1

o Revised Index to Surplus $1.50

o Simplified Math 50¢

o Test Equipment 504

o Binders $3 per year: 60·61, 62, 63, 64, 65, 66

o 1963 Bound Volumes $15

o Back Issues: 0, N, D 1960 are $1

F 1961 through present are SO¢
Frequency Measuring, Colis and Ham TV ore out of print.

Subscriptions take six to eig ht weeks to process.

D VHF Antenna Handbook $2

o
o ATV Anthology $3

o CW SOd

o Hom RTTY $2

o Receivers $2

Subscription to 73: 0 1 year $4

New 0

73 Magazine Peterborough, N.H. 03458

ARTICLES COMING UP IN 73
K1CLL: 80 watts on 144 for $80
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W2DXH: Zener diodes-the complete story
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WB2GYS: Video camera tubes
K3LNZ: Negative cycle loading for you
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PARAMETRIC
.AMPLIFIERS

Jim Fisk WAGBSO

.... ,, " -. .......-~ ·.. 12

Is your VHF converter noisy? Are you interested in
working moonbounce on .432? How about OX on
1296 or 2300? If you're in the forefront of VHF and
UHF developments, you are probably working well
into the noise of your receiver. Even with many of
the recent low noise transistor developments, short
of a maser the PARAMETRIC AMPLIFIER is still
the only way to get really low noise figures above
300 MHz. PARAMETRIC AMPLIFIERS is the only
book written explicitly with the amateur in mind ; it
explains how they work, how to build them and what
diodes to use. If you're interested in weak signal
work, you should have this book. $2.00 postpaid, or
from your local parts distributor.

73 Magazine
Peterborough. N. H. 03458
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Ed M arriner W6BLZ
528 Colima St reet
La J ol lo, Califo rnia

Match Box Tuner

That Old Tuned Line

\V llen 1 was young and in m y prime
I used anten na tuners all the time,
But now that I am old and grey
I use coax the modern way_
I think I've strtnjed and find it's time,
I went back to that old tuned line
I scent back to that old tuned line.

About thi rty years ago most radio amateurs
used tuned feeder lines ill conjunction with an
antenna tuner. Today just about a ll amateur
stations use coax fed antennas, but some sta
tion opera tors are going b ack to the old meth
od. \Vhy? Until recently transmitters and SSB
transceivers used large plate dissipation tubes
in the output stage. If these tubes are over
loaded they might get a little cherry red, but
it d id not seem to hurt them. Every one was
happy, no problems, even if the rig was oper
ated far from the resonant frequency of the
a ntenna.

Tod ay every radio gadget is smaller, and
so are the tubes. Marry manufacturers are using
small TV sweep tubes in transceivers to keep
the size compact. They hope the amateur op-
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erators using them have a Hat antenna feeder
line with no S\Vn. (stand ing waves ) , and they
also hope th at he stays on SSB and does not
hold the key down too lon g when tuning. The
use of small tubes is based on the SSB oper
ation with its low duty cycle, and that type
of operation is not hard on the output tubes.

Jlist how many amateurs are using beams or
dipole type antennas fed wi th coax today?
Just about all of them, and how many of these
have tuned the transmitter off from the res
onant frequency of the antenna and taken a
good hard look at the s\vn and the color of
the output tubes? The S\VR does not have to
go up in value very much before the rf begins
to stay in the rig and be dissipated in the
plates of the output tube rather th an in the
antenna.

Well , just what can be done about all of this
faulty operation? Really there isn't a thing the
coax fed operators can do about S\vn. except
keep the rig looking into 50 ohms by a m atch
ing network, or change to an antenna that can
be resonated to the operating frequency. The
only reasonable way to use a resonant antenna
is to go back to the antenna tuner and some
type of antenna that can be tuned. Those
operators who have fussed with antenna
tuners in the old days will back away from the
idea and shudder because it brings back
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Fig. 1. W6BLZ's ma tch box tune r. The coils should
be shown as ai r wound.

Const ruc tion
There is no specia l way to build the tuner.

It is nice if it can be put in a box, but con
struction on just a chass is will be nne. The
sp li t-stator capacitor is mounted on metal
studs to the chass is and the duo-differential
capacitor is mounted on stand -off insulators.
Two, 4" inch lucite insulators are mounted at
each end of the d uo-differential capacitor to
hold a ~ inch thick bv one inch wide lucite
bar. Some long 4-40 m; chine screws with lugs
were p ut in the strip to slip the band switch
ing clip lead over when changing bands. The
coil could have been shorted out when chang
ing bands if separate coils had not been used.
but in th is construction the surplus turns are
left float ing rather than shorting them out.

Tuning
The transceiver outp ut probably should be

first tuned using a 50 ohm dummy load resistor
to get the pi-network setting correct for 50
ohm outp ut . The rig can then be connected
to the tun er input. T he tuner condensers can
be varied for maximum signal strength, and
then tuned for the low S\VR indication which
is between the tuner box and the transmitter
in the coax link. \Vhen correctly tuned it
should read very close to zero ! Now you can
increase the output power and are on the air.
If a cente r fed zep p 136 feet long is used,
operators will he surprised how much better
signal reports will be over the old antenna
especially when it is used on the higher fre
quency bands where the lobes begin to reach
out. The main comparison from the long wire
against the beam is that more noise is appar
ent on the zep p because it is not very direc
tional. It is fun to switch from the zepp to the
beam , there is not as much difference as one
might suspect. It is also easier to use the cen
ter fed zepp for round table QSO's. I predict
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memories of tryfng to locat e the feeders on
the p roper mat ching point on the tuner coil.
This can be an exasperating job. However,
the old timers can re lax. The Johnson Com
pany makes a gadget to replace tapping the
coil. It is called a duo-diffe rential capacitor.
This capacitor when put across the coil acts
as a capacitance tap, and in conjunction with
the tuning capacitor keeps the coil in reso
nance. The old pain is gone. It's now easy to
tune up the tu ner.

The duo-differential capacitor is only made
bv the E. F. Johnson Co ., and is generally not
f~und in the catalogs or rad io stores. It has to
be ordered di rectly from the factory under the
part number 169·25. When constructed the
antenna tuner will handle 300 watts of C\V or
SSB on all bands, and maybe more depending
on the insulation. Actually this match box is
the same as the regular standard Johnson
Matchbox but with modifica tions. The coil has
been adapted to the Air-Dux coil in place of
the specia lly wound Johnson coil which has a
variable pitch in the center for the high fre
quency bands. The insulated switch shaft used
by the manufacturer was a lso impossible to
duplicat e, and other a rrangements were used
to change bands. A battery clip fastened to
flexible leads was used in place of a switch
and worked very satis factorily.

In this constructed tuner two separate coils
were used. One coil tunes the 80-40-20 meter
ham bands, another the 10-15 meter bands.
Two separa te inputs are used, as the link for
the hig coil is matched better with three turns,
and the small coil with two.

To change hands the lid is lifted on the
tuner box, the fahnstock battery clips are
quickly pressed with the fin ger and moved to
the taps d esired for the proper band. The dial
is moved to pre-marked sett ings for the vari
ous bands and slightly ad justed for minimum
SWR.

As it turns out the maximum received signal
on a receiver is jnst about the proper adj ust
ment for the minimum S\VR point when the
transmitter is used .

For an all band antenna it is recommended
that a 136 foot center fed zepp antenna be
used if possible. with 600 ohm feeders about
45 feet long. Another suggestion would be to
use 450 ohm manufactured feeders made from
number 12 wire. Another suggestion is to use
screw-in type electrical insulators for long runs
of wire under the eaves of the house and
pulling # 12 wire through them and soldering
tight. This method cuts down on the use of
spacers except for the part actually going up
to the antenna.
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Rear of the ma tc h box
tu ner .

ill the future more amateurs will return to this
ancient type antenna with the old tuned line.

Ccneral information
This tuner will match a 52 olnn coaxial line

from the transmitter output into any line from
25 to 1200 ohms. For unbalanced lines it will
mat ch up to 3000 ohms making it suitable for
using a long wire, or random wire antenna.
The coupler is d esigned for antenna and trans
m ission line matching and switching within
the amateur hands from 3.5 to 30 MHz. A
S\VH indicator should be used between the
coup ler and the transmitter, inserted in the
52 ohm trausmissiou line. The couple r cannot
be expected to correct stand ing waves on the
transmission line, which is a m atter of match
between the antenna and the line. The cou
pler will, however, properly terminate the co-

axial line from the transmitter and match it to
the tran smission line terminal impedance. The
link itself will have no standing waves on
it. By doing this there will be a m aximum
transfer of energy from the transmitter to the
antenna system and the tubes in the final will
keep cool.

W hen the coupler is used with broad band
antennas the tuning will cover the whole band
with one sett ing. Tile system will become
more Ircqueutly critical as the S\YR on the
transmission line is increased , If the resistance
at the coup ler terminals is too high for the
range of the coupler, th e line should h e either
lengthened or shortened unti l the capacitors
inserted into the line correct for it. This might
occur when a random piece of wire is used for
an antenna.

... W6BLZ

Double Your Sixer Power

The power input of a Heath Il\V-29A Sixer
can be doubled by a simple reconnection to
the 6CL6 output t uhe and a change in tubes
from the 6CL6 to a 7558. Components C8-10
pF and R4-47 k must be disconnected from
pin 9 of V4 (6CL6) and re-connected to pin
2 of \'4. T he oscillator, doubler, and fin al tun
iliA must he ret uned when the 7558 is used.
T he cathode current should ru n about 60 mA
compared to 30 mA for the 6CL6. The 12 V

40

power cab le fi lament jumper m ust a lso have
the 150 0 resistor replaced with a 50 0 - I
watt resistor for mobile operation to correct
for the higher filam ent current of the 7558.
Improved audio can also be obtained by chang
ing R-14 10 megohms to a 500 kO resistor
located between pins 2 and 4 on V·B
(l2AX7) . The pin changes to \'4 penn it the
lise of e ither the 6CL6 or 7558 interchang
ably when used UII 1I0 VAC. . . . K3QAY
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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 L K·2000

YOU'RE THE EXPERT - CHECK FOR YOURSELF
• 1. Designed for max imum legal input all modes. 2000
watts PEP 5$8-1000 watts CW-AM-RTIV. • 2. FuJI 1000
watts plate dissipation using Eimae 3-10001. • 3. New
tank circuit design provides greater output on higher tre
uencies including 10 meters. • 4. High Reliability Solid
State Power Supply using Computer Grade capacitors for con
ti nuous duty. • 5. Instant transmit-no warm up-accom
plished by BTl Solid Stale Supply and use of thoriated
tungsten f ilament in 3·1000Z• • 6. l onger tube life becau se
of exclusive after off cooling. • 7. A.l.e. output provides
higher audio level without fl at topping. • 8. Tuned cathode
input for minimum distort ion and higher efficiency (50 ohm
inp.). • 9. Choice of Line Voltages-220V AC @ 10 amps
or 115V AC @ 20 amps (Solid State Supply permits effi cient

115 VAC operat ion). • 10. Metered relat ive R. F. watts
output to antenna. • 11 . Built in metering and switching
for Dummy l oad accessory wh ich wh en attached provides dum
my load for linear or exciter. • 12. Meter overload protec
tion. • 13. Changeover relay feeds exciter direct to an
tenna wh en linear is off. • 14. All relays have D.C. coils
for hum free operation. • 15. Safety switch and short ing
bars for personal safety and component protection. • 16.
High voltage overload ci rcuit breakers. • 17. Fused f i la
ment and control supplies using lighted fuse indicators. •
18. Distinguished console (TVI prevent ive) design (29" H x
16" W x 14%," D.) • 19. No exposed high voltage in lower
console. • 20. Precision console casters for easy mo
bili ty. • 21. Grounded grid, zero-bias linear operation.

BRAD THOMPSON INDUSTRIES, long recognized for innovation in the electronics
field , realized the need for a quality linear amplifier 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 Ampl ifier provides the signal impact you've been wanting.
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Frank Jone s W6AJF/AF6AJ':=
850 Donner Avenue
Sonoma, Californ ia 95476

Two Transistor Testers
One of these two very simple transistor testers
belongs in the shack of every up-to-date ham.

1

Two simple transistor testers are shown here
both having the same basic circuit. The one
shown in Fig. 1 is about as simple as can be
made for measuring the rela tive de beta of
either an NPN or PNP transistor. It was built
into an alum inum box 3 x 5 x 2 inches with
an old 0~200 Am meter. T he latter had the
internal shunt removed, giving a 0~2 Am meter
with a 0 to 200 scale reading. A small half
ohm resistor was shunted across it to make it
read somewhere between 5 and 10 mi ll iam
peres full scale since most small transistors
operate within this value of collector current.

Front a f the s imple tra nsistor tester in Fig. 1.

42

The exact reading is not importan t since the
bet a read ing can be set to use the 0-200 di vi
sion scale on the meter by adjusting the poten 
tiometer in the bias circuit.

A battery and meter polarity reversing
switch in Fig. 1 is a DPDT toggle switch la
beled NPN and PNP. By having a "test"
pos ition on the other switch, an unknown type
of transistor can be plugged in for test without
damaging it or the meter. TIle protective re
sis tor should be 150 ohms for a 0 to 10 Am
meter, or 300 ohms for a 0 to 5 Am meter
in order to keep the meter reading to within

Inside of the t ransistor tester shown in Fig . 1.

13 MAGAZINE



,

Here 's the fron t pane l of the transistor tester
shown in Fig. 2. Note the use of a ze ro-center

me te r for measu ring base curren t . This ovoids the
necessity of using a mete r-reversing switch the re .

"'.

1.5 V

0-'
"

..

shown ill Fig. 2. This tester was built into a
larger box with two meters, one a zero center
microruumeter for readi ng the transistor b ase
current for e ither NPN or PNP transistors
without need of a reversing switch. The other
meter, a 0 to 5 Am unit , reads the collector
current for any part icular value of b ase bias
voltage and current. The milliampere reading
can be se t to any desired value such as 2 Am
by means of the b ias potentiometer knob. The
read ing mu ltiplied by 1000 gives the collector
current in microamperes. This value is then
divid ed by the base current reading to give
the de bet a of the trans istor being tested. If
the la tter reading: was 20 microamperes then

Fig . 2. The more complex of the two simple te st
ers. You can figure the betc of the tra nsistor under
test more accurately with this teste r thon the one
in Fig . 2 s ince you ge t a speci fi c collector cu rrent
for each va lue of bo se curre nt you use.
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range even with a sho rt-circuited t ransistor.
If no reading is obtained with the NPN-PNP
switch in e ithe r position, it indicates a very
weak transistor or one with an open lead. Once
these tests have been made, the de beta can
he read Oil the m eter in the thi rd position of
the "test" and "off ' switch.

The calih ra ting potentiometer can be set
to read correct beta for a known type of tran
sistor which has b een measured on a m ore
accura te transistor tester. The battery voltage
affects the beta read ing which m eans it should
be checked occasionally to h e sure it is nea r
th e 1.5 or 1.4 volt read ing. The ordinary pen
lite sized cell should measure 1.5 volts and a
single mercury battery cell should read 1.4
volts. Either type is suitab le in this tester.

A more accurate type of de be ta tester is

Fig. 1. The simpler o f the two transistor checkers
described by W 6AJ F in this a rticle. The p rope r
scale con be set by adjusting the potentiometer .
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Bock view of W6AJ F's transistor tester as shown
in Fig. 2. The circuit is very simple and construe-

for OUf example the bet a is 2000/ 20 = 100.
The PNP-test-test-NPN switch is a DP4T

wafer switch. T wo test positions were used
with the 300 ohm protective resistor inserted
series with the meter to prevent burnout for
the case of a short-circuited transistor. Another
protective res is tor of 12,000 ohms was con
nected in series with the base circuit micro
ammeter ill case of a faulty transistor. A single
flashlight battery was used to power the tester.

In testing either NPN or PNP transistors the
current of hoth meters should increase simul
taneously as the bias is increased from 0 to
wards maximum. If such is not the case, try
the other switch position PNP instead of NPN

tion is completely non-critical. Either a mercury
cell Or a regular fla shlight battery (shown> con be
used .

or vice versa. If the beta reading is too much
lower than transistor handbook values listed
for "h ie' for a given type of transistor, it
should he discarded. Higher vnlcus generally
mean that yon are in luck, as the transistor
has a higher de beta and hfe than the average
units.

T hese testers do not measure anyth ing ex
cept the relative efficiency as a de device. It
does not show up noisy transistors or give any
indication of the operating frequency range.
However. if it tests good on de values, the tran
sis tor will probably work well in the frequency
ranges listed in transistor handbooks.

• . . W6AJF

De-Bugging the Hi-Fi

Nothing can be more frustrating than a
case of interference. particularly when the
station is not at fault. T his case involves a
H i-Fi system that would emit from the speak
er. with ear-shattering intensity, the unintelli
gible single-sideband signal whenever the rig
was used on twenty meters.

The accepted method of using capacitors to
by-pass the grids and speaker leads resulted
in litt le improvement. The frustrations in
volved in locating the elusive bug are unim
portant hut the specific cause is worth men
tioning. After all, it could happen to you.

T he final cure was the use of a capacitor
from one side of the volume control to the

44

chass is. According to the schematic this point
was already grounded. After another careful
examination of the amplifier. the cause was
quite apparent.

As in many of the better amplifiers, th is one
did not ground directly to the chassis but used
a ground buss, running from point to point
before being tied to the chassis at only one
location. The extra foot or so of wire from
the volume control to the chassis was an ex·
cellent ground for the audio and. at the same
time. did a pretty fair job as an antenna. Elim
inating the rf at the volume control cured this
particular source of interference.

••• Ronald Farren WA0 1lGQ
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Take the VT out of VTVM with the transistor that behaves like atube.

Silicol1;x assumes no respon sibili ty 'or cilcui ls shown. nor does il represent or warran t that they do no t infringe any paten ts .

The voltage divider on the left works with both; in the middle circuit , the
matched FET pair means no rc-zeroing with temperature changes. If you're
will ing to re-zero try the one on the right. Either circuit with a 100 f'a meter
gives a full scale sensit ivity of 0.5v and better than 1% linea rity. For AC add
a diode peak detector and change the multiplier resistors. To modify your pres
ent VTVM for instant warmup and portability just remove the tube and all
the power supply business. Change a couple of resistors, then install a FET and
a battery. The battery should last a year, even with daily usc.

GET STARTED FOR AS LITTLE AS $1.0Q
Take any tube circuit handbook, pick the
circuit you want, the n design it with FETs.
To make it easier, we offer four experi
mental FET packages, each with applica
tions data. You can buy one FET, or one of
each, or a matched pa ir .. . all at special
experimenter pr ices. Clip the coupon and
mail it today with check or money order!

5il iconi x in c orp o rat e d
1140 W. Evelyn Avenue · Sunnyva le. Califo rnia 94086

Phone U5·fOOO • Ar ea Code 408 • TWX 408-737-9948

r;~~~;~-----------I

I SILICONIX INC ORPORATE D, 1140 West Eve lyn Aven ue I
I Sunnyva le, Californ ia 94086 I
I Enclosed is 0 $1 for one uno rET and data I
I 0 $2 for one U112 FET and data I
I 0 $2.75 for both FETs and data I
I 0 $6 for one pair matched UU2's II (Calif. residents add 4c, 8e, u e, or 24c sales tax) ;

I Name Call I
I Address I
I City State Zip IL ~

This is a limited offer. for experim enters only, one order to a customer (no purchase orders, please). Offer closes September 30, 1966.



Go", Jordon WB6MOC
Member, Technical Staff
ITT Federal Laboratories
Son Fernando. California

The Transistor for Voltage Regulation

Here's a voltage regulator that puts out 9 to 28
volts at tip to 10 amperes with excellent regulation.

In many instances the amate ur is interested
in using or adapting a circuit using transistors,
only to find that he has no means for supply
ing properly regulated and filtered power. Un
like the vacuum tube, which is relatively in
sensitive to minor voltage excu rsions and ripple
in de, the semiconductor demands a stable sup
ply source and negligible ac in the de to give
optimum performance.

A change in bias voltage of 1 volt on a vac-

Gary has been W3AEX, W8LWL, WA0EFT
and K1FPAf. He's an electronics research engi
fleer icith. a BSEE from Ohio and afl AMIEE
pending.

uum tube usually has very little effect upon the
tubes operation. A one volt bias change on a
transistor however is usually disastrous. One
volt can mean the difference between class A
and class C operation, or possibly no operation
at all.

Circuit theory

The circuit of Fig. 1, is a rather standard
series voltage regulator in the commercial field
but needs a bit of explaining here because it
is rather rare in amateur usage.

The easiest way to understand how the cir
cuit works is to imagine the series transistor Ql

" "' •.,,,
"" ~ " ~

~w ~w ~

; ;: ,CI ; ~ C2-."~ F' ~~ .. "'
., /"i:.'"" sov

~. "" ",~w ~w ~w

~ "" 21'1586 '"'',..
v. w

"J( ." "....

"" 2N~5-2, " "'"~ ~ _DI
,~ \t) ~NI04:5-2 . ,.. '",.

21<1103' 1/4 W V..
11'1662.M'

"'
.... ~

" .""'",. "11YOTOf'CUI

Fig . l. Transistor regulator for 9 to 28 V output at up to 10 A. You can omi t QI for a maximum cur
rent of 3 A.
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Breadboard of the regulator shown In Fig. 1.

as a va riab le resistor that is uutornnt tcallv con
tro lled. If the input voltage E in were to in
crease, or the current being drawn by a load
at Eollt to decrease, the resistance across Q l

must increase to keep the vol tage at the Eoll t

terminals constant. Similarly, if the load cur
rent goes tip then the resistance of 0 1 sho uld
decrease to keep E vul fixed.

0.'"ow we might want to draw quite a bit of
current through Q I' maybe as much as 10 A.
Since the current required b y the base of QI
is approximately the current through the tran
sistor divided b y its amplification factor B
(which may be any where from a value of 10
to about 30) a bit of de amplification is in
order. Q:! and 0:1 provide this im pl iflcntfon in
a so-called Darlin gton configura tion . Darling.
ton circu its are simply those that hook the base
of one transistor directlv to the emitter of
ano ther. providing a very simple means of in
creasing gain. In effec t. the gain, or B. of Q:~

is multiplied b y the gain of Q:! which is mul
tiplicd again h y the ga in of Q 1' T hus a very
small current at the input of Q:t can control
very large currents th rough the se ries transistor.

Now all that remains is to provide some sort
of feedback network which will sense the out
put voltage and control the series transistor.
The sensing of the outp ut voltage is done with
a simple resistor string across the output. in
this case the Rj j.r _R string. Also, we need a
stnhle voltage source as a reference, and you
will note a simple zener diode docs the whole
trick udmirahly here.

\ Vith the zener providing a good stab le ref
ereuce we can now compare the output voltage
to the reference uud make the se ries regulating
transistor "take up the slack ." This is ucccm
pltsbed b y a simple d ifferential amplifi er, of
which the opera ting theory is adeq ua tely cov
e red in most transistor manuals.

If you've made it this far you should have
a fair idea of how the gadget works, so 110\\·

to the easy part, the "makings ."

Construction and operation
T he circuit shown can provide any regulated

output voltage from 9 through 28 volt s. The
va lue of E 1n is best selected as ~5 to 50%
greater than the des ired outpu t voltage, E"ut .
The input voltage can be easily obtained by a
simple bridge rectifier and single capacit ive
fi lter, as shown in F ig. 2. \Vith Ql in the cir
cuit, a 10·A load current may be drawn con
tin uouslv. Omitt ing Q I and connect ing Q:! in
its place allows 3 A maximum .

Both Q. and O:! should be mounted on a
suitable heat sink, such as a chass is, with an
area of :?oO squa re inches or more. Use the in
sula ting material supplied with the transistors
to keep the cases elect rica lly isolated from the
chassis, as the collecto rs are connected intern
ally to the case.

Use the value of capaci to rs specified; they
provide proper time constan ts for regulation
and for damping feedback oscillations that can
occur.

The ou tput of the regulator should not be
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Fig , 2 . Power supp ly for the regu lator in Fig . 1.
D1 through 04 ca n be 1N538 for val ues of C I be
low 2000 uF or 1N261 0 for la rger CI. C 1 should
be as la rge as possible a nd rated ot 60 to 75 V.

short ci rcuited even if a fuze is used in the
transformer primary supply, because either Ql
or Q2 may exceed current ratings and fail be
fore the fu ze opens. A more advanced version
of th is circuit would include some provision for
current limiting. Other than these restrictions,

Similar regulators have been built and used
with excellent results. Speci fications and re
quirements for p rofessional uses far exceed
those needed by amateurs, yet the rust of this
circuit is now reduced to its most economical
Form without sacrifice of good characteristics.

Amateurs should find this circuit quite use
ful, because either side of the output may be
grounded, and regulation and ripple reduction
are such that a home laboratory or eq uipment
supp ly is as feasible as the more common
vacuum tube Il+ supply. . . . WIl6MOC

Use of the circuit

the circuit can b e built in any reasonable con
fi guration and will work quite well. Output
voltage can he easily 56't and adjus ted b y ad
justing H, ; once set, it may he forgotten or
varied at wil l.

•
"

'------4-----0-
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1lltAO FT-12

ETC.
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Improved Gamma Match

Prior to constructing my homebrew tri-band
quad I had concluded from on-the-a ir discus
sions that a gamma match was a mighty good
investment hut was somewha t comp licated
due to problems in waterproofing the large
air-gap gamma capaci tors .

After giving the matter considerab le
thought, the following relatively simple ap
proach was developed and has heen used very
successfully at this QTII.

Bill Orr's Quad Handbook gives dimen
sions for gamma rod spacing and length ; how
ever. in lieu of air-gap variable gamma capaci
tors simple fixed capacitors were constructed
from 1/16" th ick double surfaced copper
printed circuit board material.

First, a separate gamma match assembly
was constructed for each band per Bill Orr's
dimen sions as shown in Fig. I except that a
small variab le capacito r was temporarily sub-

stituted for the printed circuit boards and the
support block was ad ded. Capaci tors can be
150, 1U0, and 75 pF for 20, 15, ami ten
meters.

The transmitter ( lise low power 200 watt
type ) was then tuned for 14,300, 21,300 and
28,(j{)O kH z ami each capacitor was adjusted
for minimum S\VH.

The capacitors were then carefully rem oved
without changing their settings and the capacl
tunce of each was measured. Printed circuit
hoard material was then cut with a hacksaw
to slightly larger values (+5 pF ) and edges
bevelled as shown using a small wood rasp.
These were th en soldered into place and the
S\VR was again checked on each hand. The
hoards had to be cut down slightly using
a pair of dikes or tin snips to ach ieve mini
mum S\VR. Plastic tape was wrapped around
each board and VOILA I-we had a light
weight weather-proof gamma match.

If yOll want to gamble and avoid the vari
nble capacitor substitution method the follow
ing sizes will be more than enough and can
be easily trimmed on th e spot to give mini
mum S\ VR.

Band PC Board Gamma Capacitor
20 Meters Hi x 3" Approx. size
]5 Meters ] J.:" x 2" ·· "
10 Meters I " x I Jt" " "

Two separate feedlines should be used, one
for ]0 meters and a common 15-20 meter line
or three separa te lines may be used.

, . . W . II. Paxton K6ZIIO
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The 2-K linea r means
HEAVY DUTY

In two short yea rs the 2·K has become syn onymous with high quality, heavy duty per
formance in the amateur radio service.
The 2-K breezes effort lessly at the legal lim it in any mode . . . SS8, CW, AM, or FSK. It
is 175 compact pounds of pure communication.
The power supply sym bolizes t he 2-K's all around ruggedness. Notice the high relia bil 
ity mercury power relay, t he brute of a power t ransformer, the magnificent 20 mfd
oil-fi lter condenser, t he 800 mi ll iampere cased fi lte r choke. No other amateur service
linear comes within a country mile of using such high cost, high qual ity components.
Is this power supply the reason the big, clean signals you hear on th e air are 2-K sig
nals? It 's one! We invite you to discover th e others yourself. Write today for complete
information . The 2·K console or desk model $675.00 RF unit only $425.00

6 "/. FINANCE CHARG E ' 10 "/. DOWN OR TRADE-IN DOWN ' NO FINANCE CHARGE IF
PAID IN 90 DAYS ' GOOD RECONDITIONED APPARATUS ' Nearly all mak es & madels .
15 doy trial. 90 day Warranty . 90 doy trade bock on N EW a pparatus. Write for bulletin.

TED HENRY (W6UOU ) BOB HENRY (W~ARA) WALT HENRY (W6NRVI

CAll DIRECT . . . USE AREA CO DE
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Butler I . Missouri , 64730
11240 W. Olympic, Los Angeles, Calif., 90064
931 N_Euclid. An aheim, Calif. , 92801
6116 N. 27th Ave., Phoenix, Ariz., 85017

"W orld s Largest Distributors o f Short Wave Receivers"

816 679-3127
213 477-6701
714 772-9200

602 AM 4-3895
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Bill Hayward W0 PEM
3408 Monterey
St. J oseph, Mo. 64507

,

I recently found myself in Miami sburg , Ohio, home
of all thot good Drake gea r, so thought I'd drop in
for a vi sit . I found their build ing, was warmly re
ce ived and shown around by Peter Droke .

A Visit to the R. L. Drake Company

Here is pa rt of the Dra ke
product ion lin e . Dra ke only
makes ham gear and TVI
filters .

I

'0

Here 's mare of th e produ c
ti on line. The eng ineeri ng
department and metal work
o re in another bui ld ing .
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Here ore some of the
new products shown at
the Dayton Hamfest:
The 2-NT CW transmit
ter and the 2·C Ham
band receiver. Another
product they make is the
SW-4 sho rt wove broad 
cast receiver. Watch for
deta ils in 73.

The new Drake L-4 linear
offe rs 2000 watts PEP
1000 watt s DC. Tubes ore
two Arnperex 8163's. Price
with sepa ra te power supp ly
and tubes is under $700 .

Here ne xt to the Dro ke factory is the new addition they 've been working on. Business IS good. Also
not ice Bob Droke 's Tr iumph. I en joyed my visit with Droke . I'm sure vou wou ld, too.
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Try Homebrewing

Croig Ande rton WB2JQC
30 South Murray Avenue
Ridgewood, N.J . 07450

Now

When I sit around a swimming pool, I'll
notice three groups of people: there is one
group that stays around the pool, soaking up
sun but never gett ing their feet wet; another
group that dives in, discovers that the water
is cold and runs out again; and a final group
that edges into the water slowly. These people
usually have the most fun and stay in the
longest time.

Ham radio homebrewing has the same
groups. Some never bother to homebrew: they
sit home, their pudgy fin gers glued to a knob,
praying that a tube doesn' t go. On the other
hand, some guys huy up their local electronics
store and try to build an imita tion NCX-5 be
fore they have learned how to solder. Finally
there is a group that thinks about building,
works on it carefully, stays in the longest and
has the most fun. This is the group to join.

How, you say. H ow can I "edge in" to
homehrew? Tools cost, and besides the th ing
will p robably do nothing more than exude
black noxious fumes when I plug it in . But
this doesn' t have to he so. It is easy to get
started in homebrew without money, parts, or
even tools.

No tools? Most-if riot all- towns have a
ham with a set of chass is punches and drills.
Being a homebrew fan, he'll he glad to help
out and get another convert. Seek this man
out and swipe a weekend of his time. H ams
are notorious for their brotherhood; use it.

No parts? Old TV's, radios, tuners, any thing
electronic will furnish parts. The best thing to
salvage is a good power supply. Again, most
hams in any reasonable sized town ha ve an
overstuffed junk box. C rub a few parts from
them and you won' t have to spend more than
fi ve dollars n p roject. If you load yourself with
catalogs and fl yers (Say you saw it in 73)
you'll he able to save money to the poin t
where you'll feel sorry for the manufacturer.
Pa rts? No problem.

No money? A five dollar bill will take care
of preselectors, Q-multipliers, a VOX, full CW
break-in, a code monitor or two, a noise lim
iter, a produ ct detector, a crystal fiFO . . .
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I could go on forever. And how do I know?
Either I or a friend has built 0110 of the above
items for a five dollar hill. Don' t say it can't
be done .

By now, hop efully, you see that all the
myths about the great expense, great labor ,
high rate of failure, e tc., are a lot of pap.
Armed with this knowledge, you despera tely
go searching through your old back issues of
73 in order to fin d tha t six-meter converter
you never had guts enough to build. But let
us suppose that you are a hard-core cynic who
still believes tha t homebrewing is for the b irds.
Here are a few reasons why homebrew pays.

First of all, satisfaction. Big deal, you say.
Well, if you don't care abont the personal satis
faction involved , read on. But it means a lot
to a lot of guys.

Second of all, you can own equipment that
no manufac turer could supply. \Vho is going
to produce a p roduct detector that yon can
put in your old decrepit receiver? That, be
lieve me, is a limited market. Where are you
going to get hundreds of accessories? The only
way you can get them is by homebrew. That ,
I think, is one of the best reasons.

You learn a lot. Big deal again, you say.
You say you don't need to learn; you simply
push a button and you're on the air. Yeah?
\ Vhat happens when yonr receiver kicks out?
Try sending your 105 lb transceiver back for
servicing. And have fun packing it .

You save money. IIm\' much money? To get
off ham matters, I know a guitar-playing friend
who paid forty dollars for a fu zz-tone. A ham
friend copied the schematic and built one for
ten dollars. In most cases of homebrew there's
nothing to compare it to since there are no
equivalent units available. But look up the
price of a VOX and see how much it would
take you to build it, usin g the techniques of
sop histicated grubbing mentioned before .

If you haven 't tried homebrew, start edging
into the swim of things. In a while, it'll get
mighty hot for the hoys sitt ing around the
pool doin g nothing. Get a head start all them.

. . . WB2JQC
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DO YOU WANT TO BE ONE OF THE TOP STATIONS
ON THE FREQUENCY,

getting a quick response to all your calls?

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

THE ELECTRONIC BOOSTER BAND FILTER
MODEL B·1000A

Use with your present transceiver or transmitter- receiver combina t ion , 55B and AM, fix ed or mo·
bile, all makes ond models!

Front Ponel View
B-IOOOA

WHAT DOES THE B.1000A DO FOR YOU?
ON TRANSMIT -Adds a fabulous increase in

average talk .power to your transmitted S5B
signal-equolly outstanding on AM! Makes a
200 wott signol sound like I-kw! Ma kes a 2· kw
p.e.p. signal sound like IO-k",!

THOSE ELUSIVE DX STATIONS REALLY
HEAR YOU !

ON RECEIVE-add. 1·ke, 2-ke, & 3-ke con
tinuously adjustable Collins Mechanical Filter
type selectivity (2:1 Shope Factor) to your
present fixed selecti.,ity receiver or transceiver!

THOSE ELUSIVE DX STATIONS CAN
REALLY BE HEARD!
WHAT ELSE DOES THE B.1000A DO IN
YOUR STATION?

ATTENUATES or rejects received high-p itched "man
key-cha tter" Of low-pi tched " g urgles" and other
spurious sig nol componen ts from a djacent channel
stations.

SPEECH PENITRATION CONTROL allows your tra ns
mitter to " punch a hole" in the band so you can
be heard thru the QRM and noise !

CONCENTRATES your tran smitter 's talk-po.....e r into a
narrower channel to provide increased spectrum
utilization, lea ving mar. ssece for neighboring sta
ti ons-MINIMIZES QRMI

RECOMMENDATION for good operating procedure :
Alwa ys use minimum bandwidth consistent with good
engineerinlll practice and compatible with the mode
of t ra nsmISSIon being employed. THEREFORE, the

One Of The Computer
Type Circuit Boa rds
Used In The B-l 000A

B-l 000A conta ins a steep-skirted (2:1 Shape Factor )
a djusta ble TRANSMISSION BANDWIDTH CON
TROL to give t ho! sharped signa l possible!

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

AUTOMATIC t ransfer of circuits from transmitter to
receiver allo.....s you to fully utilize the merits of this
outs ta nding co mmunica tions de velopment at all t imes
when yOU a re opera ting-not just on transmit or re
ceive--8 UT BOTH WAYS!

ATTACHED to your present set with only t hree simple
EXTERNAL connections-all co bles and plugs ore
furnished with t he B·)OOOA!

MAYBE USED optiona lly a s a basic SSB ge nera tor!
TAPE JACK- permits using a ny popula r tope recorder,

if desired, to simply and di rectly record both sides
of a QSO or phone patch!

INCLUDES a sel f- contained power supply for both
117 v., 60 cycle fixed stotion a nd 12 v, d-c mobile
insta llationsl

ALL SOLID STATE circuitry for top reliabilityl
PRICE

MODEL B·)OOOA $435 Complete
THE PRICE is co nsidera bly less than a lineor ampl i

fier-and look at what t he B-l000A does for your
sta tion performance. If yOU already use a linear on
vour set, and odd the B ·l000A~OW! ! f

GET ON OUR LIST for early delivery-Ploce your
order now- Please send check or money order.

DO YOU WANT more informa tion? A NEW TECHN I.
CAL DATA PACKAGE IS AVAILABLE AT $ 2 .00
A SET. Contains complete B-l000A circuit dia gra ms,
a ci rcuit discussion, insta lla ti on and ope rotion, ports
lists, glossy print photos, etc.

SEPTEMB ER 1966

L. E. BABCOCK & COMPANY
28 Durant Avenue

Maynard, Mass. 017S4
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James Ashe W2DXH
R.D. 1
Freeville, N.Y.

Diodes for Oldtimers and Beginners
A few simple games help explain electron
current in a t:acuum, wire or semiconductor.

One evening a venerable oldtimer presented
me with a problem. H e said, " If a d iode con
ducts with the anode end plus, why does the
cathode end carry the plus sign?" I said,
"That's the end that goes plus." H e replied,
" It has to be minus." Hound and round we
went, and it turned out to be (Illite a problem.
I fi na lly had to write this article to clear it up!

What's con fusing abo ut such a thing? From
a practical viewpoint, d iodes are too simple
to raise serious q uestions. But the p roblem is
not diodes, it is words. \\'e say a curren t flows
this way, or that. But which way docs it
rcally flow?

About 17-:17 Ben Franklin bel ieved elcc
tricity flowed from plus to minus. It was the
best opinion available in Ins day. ]11 1891 the
researchers just starting atomic physics had
found some puzzling things, for which the
Ifish physicist Johnstone Stoney ( three cheers,
etc!) suggested the term 'electrons'. F inally,
in 1895, J. J. Thompson showed that elect rons
rea lly exist. This should have sett led the mat 
ter permanently.

But the plus-to-minus convention is still
with us. And ill some semiconductors it is cor
rect! \ Ve call it hole current. I'll tell you some
thing if it won't see print: I'm still confused
sometimes.

The best way to avoid this confusion is to
get past the terms, n ght down to a clear pic
ture of what actually happens inside conduc
tors and d iodes. Three games, described later,
will help to make this picture clearer. You'll
get the most from them if von read from the

•
bibliography about some of the things I left
out to make the games simple.

Diode current
\Vhat the old-timers called just plain cur

ren t, back around World \Var II and earlier,
I'll call electron current. This absolutely elim
inates the question of which way it goes, be
cause we can tell any time by thinking about
vacuum tubes. But how many electrons are

'4

actually moving when an electron current is
flowing? If you use an ammeter, the magic
number is 6.3 billion billion electrons per sec
end per ampere!

The vacuum tube not only tells us which
way electron current flows, it supp lies the sim
plest p icture. The cathode serves as a source
of e lect rons. The anode takes them out of the
picture again and not very much happens in
between. This is the first illustrative game, the
Diode Game.

Fig, 1 shows what labels are required . This
is marked out on a piece of paper which is
then attached to a board or book and tilted as
indicated. Marbles or pennies will do for elec
trons. Drop them at the cathode end and
watch them exit at the anode end. You may
feel stup id, but do it anyway. The important
thing is to get into your bones the idea that
something like this r('ally happens when a
current is flowing in a vacuum diode.

\Vire current
All electron currents flow in a vacuum!

From the electron's viewpoint, the interior of a
wire is mostly open space. The atoms are well
separated, and serve partly as a source of
electrons for cond uction. Is that a little hard
to believe? It took thousands of years to dis
cover this fact, and even now practically no
body appreciates its truth or value.

Because the wire's interior isn't quite all
open space, wire cond uction differs from vac
uum conduction in two ways . In the fi rst place,
the electrons travel within the wire in rela
tively straight lines. Sooner or later each will
collide with an atom. T hat's the end of its
trip, which is taken up by another electron.
AmI each time an electron comes to a sudden
stop, the atom is slightly warmed.

That's why wires get hot if they carry
enough current. This knocking about , recur
ring billions upon bil lions of times per second,
heats the wire. TIle result is very useful in
vacuum tubes, not so desirable in transistors.
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PN GAME

flow from one end to an
expla iner! a bi t more fu lly

junc tions as elec trons
a the r. The ga mes are
in the text.

sites within the crystal should , but do not,
conta in electrons. But they can get e lectrons
from other regions in the crys ta l. If a hole
cap tures an electron, the hole and electron
seem to trade places.

The seq uence of events is best exp lained
by going on to the PN game in Fig. 1. From
left to right across the d rawing. we have a
piece of wire entering the diode, an ohmic. or
bidirectional contact between the wire and N
material, a PN junction between the two types
of semiconductor, another ohmic contact be
tween P material and wire, and finall y a wire
leaving the idode.

If we push an electron into the LH wire,
electrons will be displaced along the wire
and shortly one will cross the ohmic junction
into the N type materia l. But since the N con
ductor is a lready balanced, another electron is
pushed over the PN juncti on into the P type
materia l, wh ere it promptly fall s into a hole.
The P material, unbalanced, kicks an electron
across thc ohmic junction into the RH piece of
wire. And our electron , many tim es removed,
continues its journey. This is a forward con
duction process.

Suppose, now, that we push the electron
into the Hll wire. With a little urging (reverse
bias) it crosses the ohmic junction and falls
into a hole, leaving the entire region charged
slightly negative. No electrons from the i\
region are interested in stepping into this; in
fact thev will retreat a little way from the PN
junction. A similar event occurs if an electron
is removed from the i\ region. This is the fun
damental process of reverse biasing.

Fig . 2 . W2DXH 's transfo rmer a nd diode problem.

DIODE GAME WIRE GAME

Fig. I . W2DXH' s three games illustra tes what
really happens in vacuum tube s, wires and PN

There may he some question of how many
electrons belong in the piece of wire. Of the
various answers, the simplest is: as many must
leave as enter. This preserves the electrical
balance of the wire, which in a more elaborate
explanation is not necessary. Leave this prob
lem 'til later!

You might try working out a game to illus
trate wire current. But if you want to copy
mine, refer to the Wire Came chart in Fig. I.
It resembles the Diode Came chart, but
cathode and anode are omitted and some
atoms have been added.

T he atoms arc physical obstacles pasted to
the paper. Bott le caps will do admirably. One
end is labeled minus, the other plus, the sheet
it tilted with the plus end down, and you can
start sliding electrons down between the
atoms.

Rem ind yourself that if an electron strikes
an atom, it sticks and another continues the
journey. T he atom gets wanner. And as you
watch things go, think about those big num
bers, amounting to millions of millions of elec
trons moving for each microamp of current l

PN junction current
Solid sta te cond uction resembles wire con

duction. But there are two kinds of solid state
cond uction. Both require that the material be
crystalline, and that it be doped with care
fully regulated amounts of impurities. The
type of cond uction depends on the impurities
chosen.

The first type of solid state conductor, ~

type material , depends on the presence of im
purities with extra e lectrons. If there is no
such impurity. the electrons in the crystal will
be all tied up holding it together, none avail
able to move as a current. Cond uction in N
type material closely resembles wire conduc
tion.

P type material is doped with an impurity
having too few electrons. As a result, many
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• Weighs only l l-S: lbs,

FOR CLOSED CIRCIlIT OR AMATEUR TV

Diode circuits
When these games have been played out,

the diode problem should be dearing up. Just
to make sure let's look at a simple diode and
transformer circuit ( F ig. 2 ) and watch its
operation through a singlc cycle.

The d iode is drawn in the same orientation
as shown in the PN game d iagram. \Ve im
mediately know that e lect rons will flow from
left to right hut not from right to left. If we
look at the transformer as a device which tries
to sweep e lect rons through its secondary first
one way and th en the other, everything works
o ut promptly. The slightly curved arrow Indi
cates which way th e transformer tries to
sweep elec-tron s in th e first half-cycle, and
a letter "e" is placed by it as a reminder. \Ve
see right away that no electrons How during
the first half-cycle. They flow against the arrow
of the diode , so during the second half-cycle .
electrons swep t the other wa y pass through
the PN junction and collect in the capacitor.
After one or a few half-cycles of cond uction
th e ca pacitor has developed enough charge so
that no further current flows, except that
through the optional load resis tor. Try to work
this out for yourself.

\Ve get exactly the same fi na l result if the
current is assumed to flow from plus to minus.
But then the diode seems to cond uct in the
direction its arrow points, a nd it appears that
positive charges have been removed from the
capacitor, rather than negative charges col
lected there. Have you ever read Orwell's
" I984"? \Vell, here's a good exam ple of some
thing like this "double-think." \Vhen you've
caught the trick. try it out on the best mun
you know. You just might sll rprist' him!

... W2D:\11

Fig . 3 . Some kinds of d iodes that we often use .

--=--- ro...'
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$25995 SHIPPING
COLLECT

COMPLETE WITH LENS

• New VANGUARD " HI-FI" vid icon enables use of any
a mm movie len s instead of 16 mm len s requi red by
ot her TV camero s.

• Video output 1.5 V pop composite wi th stonda rd nega.
t ive sync.

• Viewa ble pictures obta ina ble from 0$ low 05 1 tt. can
die of illuminat ion t o bright sunlight.

• Vidicon controlled automatic light compensotion elimi
nates elect ric eye and provides error- free compensation
for liQht level changes of up to 120 to 1.

• All ports guaranteed for I year (except for open fila 
ment on vidicon or breakage). Mode in USA.

• Measures only 2 JA" x 4" x 1" (excluding lens and
connectors),

SUB·MINIATURE SOLID STATE

TV CAMERA

• Electronicall y regulated power supply and th ermally
compensated circuits eliminate change in picture qual
ity when l ine voltage and temperature fluctuate.

• Resolution guaranteed to exceed best capabil ities of
stondard 525 line TV receivers.

• Advanced circuitry utilizing lS semi-conducton most
of which ore silicon.

• field -effect input circuit provides noise-free video .
This is 0 VANGUARD exclusive.

• Rf output 30,000 microvolts adjustable for channell
2-6.

VANGUARD LABS
196e23 Jamaica Ave. Hollis, N.Y, 11423

Building your own TV camero? Send 10, for our new
catalog describing our complete line a t sub-assemblies
and ports incorpora ti ng 'he latest advances in technology.

VANGUARD
MODEL 501
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SOLID STATE

FREQUENCY CONVERTERS
WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES
Ayailable in the tollowing frequencies from stock:

(6 -8 weeks deli very on custom conve rte rs)

• Free 24 hr. SPECIAL DELIVERY anywhere in
the U.S.A. if you send a money order 01' cashiers
check. No shipments made on Saturdays, Sun
days, holidays, and 2 weeks in August.

• 100% mad. in the USA.

• 2 year guarantee on all parts including frans;s ·
forst

ANY CONVERTER
NOW ONLY

9 volt battery eliminator with 110 volt cord .
Only $2.95 ••d.

R.F. coble adapters in 6", 12" or 18" lengths
with PL·259 plug on one end (mates with ccn
setter). Other end your choice of Motorola
male or female, RCA, 8Ne or PL-259. Price
$1.25 each postpaid coble with 2 plugs.

• Endosed in a sturdy 16 gauge, 3%" x 2%" x
1=% " aluminum case with mounting cars, trans
fer switch and two SO-239 (UHF) receptacles.

except 301 .X, $18.95 ppd.

The model 301 uses 3 of the very latest type epi
taxial planor UHF transistors for unsurpassed gain
end low noise at all frequqencies. It can operate
from 6 to 18 volts (posit iye or negative ground )
without ony significant change in gain or frequency.
The circuit consists of a tuned R.F. amplifier, crys
tal controlled oscillator end a low noise mixer. More
thon 30 high quality ports carefully assembled and
tested. Sensitivity is better than * micro-volt for a
6 db signal to noise ra t io even at 160 me.

OPTIONAL ACCESSORIES:

Input me Output meModeJ

CB

40M

CHU
WWV

20M

Aircraft

Fire,
Police

etc .

301-D 144-14 8 50-54
3 0 1-EI 144-1 45 .6- 1.6
301 -E2 145- I 46 .6- 1.6
301-F 144- I 46 28-3 0
30 1-Q 144- 148 14- 18
30 1-R 144-148 7-11
30 1-5 143.5-148 .5 30-3 5

30 I -BI 50-5 I .6- 1.6
30 1-B2 5 1-5 2 .6- 1.6
301 -CI 50-54 7-1 1
301 -C2 50-54 14-18
301 -J 50-5 2 28-30
301 -G 13.6-14.6 .6- 1. 6

I 301-AI 26 .5-27 .5 .6-1. 6
301-A2 26.8-27.3 3.5-4.0

301 -K 7-8 .6- 1. 6

! 30 1-L 3 .35 1.0
301-H 5 .0 1.0

I ' {301-11 9-10 .6-1.6nt I.
Madne 301.12 15- 16 .6- 1.6

301-M 2-3 .6- 1.6

301-NI 118-11 9 .6- 1.6
30 I -N2 119-1 20 .6- 1.6
30 1-N3 120-121 .6- 1. 6
30 1-N4 121·122 .6- 1.6
30 I -N5 122- I 23 .6-1. 6
30 I -N6 123- I 24 .6-1.6

30 I-PI 154-155 .6-1.6
30 1.P2 155. 156 .6-1.6
30 1-P3 154-158 7-1 1
30 I -P4 154- I58 104- I08

VHF Marine 30 I -P5 156.3· 157.3 .6-1.6

{

301-W I 162.55 1.0
Weother 301-W2 162.55 10.7

301·W3 162.55 107.0

CUSTOM 30 I-X Your choice of anyone in
MADE put and output frequency between

.6 and 163 me.

6M

2M

For prompt sh ipment p lease include posta l money order or cashier's check. With personal checks, a ll ow 2
weeks to clear the bank before shipment can be made. COD's must include 20 % deposit . New York City
residents odd 5% sa les tax . New York Stat e residen t s add 2 % sa les tax .

VANGUARD LABS
Dept. H
196-23 Jamaica Ave.
Homs, N,Y, 11423
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Dave Ba xter W5KPZ/ AF5KPZ
John Doug los W50BV/ AF50BV
Route 9, Box 391
Tyler, Texas 7 5701

Two Meter Repeater
This repeater oUers very wide coverage for fixed or mobile.

As more stations arc moving up into the
two meter band, a desire to increase their re
liuhle range has caused many to look towa rd
the repeater as an answer. This is a story of
just such a repeater that was built by Air
Force ~ IARS people from surplus milita ry and
commercial F~I equipment. O utmoded F~I

equipment was used because of the large

The transmitting antenna with coax balun as it
looks on the 1400 ft. tower also used for KPRC-TV.

s.

a mount avuiluble from commercial users . No
effort will be made to endorse any piece of
eq uipment as this is what \\ e used and other
gear could probably he used just as well.

As ca n he seen ill the block d iagram, Fig. 1,
the receive and transmit Frequencies are sep
ara ted by oulv 4DO k l lz. The methods used to
preven t the rece iver from being desensitized
by the t ransmitter are little kn own to hams
und should prove in te resting to other amateurs
who are plagued hy strong carr iers ncar their
opera ting freq uency. A ca vity transistor pre
<i mp has been added to the receiver and ca ll
he placed on the tower to make lip for the
joss in a long tr.m smission line.

T his repeater was developed to recei ve on
1-l3A6 ~IH z and transmit on 143.95 ~IHz,

Air Force ~IAHS frequencies just below the
two meter band. Although these are not ama
teur frequen cies the information supplied here
has been used by amateurs using repeaters on
1..1,6.9..1, ~IH z. Different crystal frequencies are
the only changes necessary to operate in the
two meter band.

\ Ve used a surplus F RC·27; however, the
T RC-34 and \ 'HC-19 are very similar. The
F HC-27 and THC-34 are ac powered units and
are almost identical. The VRC-19 is a mobile
unit designeo for a 28 V electrical system so
would need an uc supply.

The block diagram (F ig. 1) shows the com
plete repeater. It will he noted that the com
panion receiver R-39-l-U is not used. It was
very unreliable . A G E Progress line 4 ER25D
was modified a nd substi tu ted to give very re
liable performance. T his wide band receiver
is expensive to narrow band so is availab le at
very low cost.
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Fig . 1. Block diagram o f the 2 meter FM repeater
desc ri bed in thi s a rticle. The transmitter is a su r-

p lus un it from the FRC-2 7 and the
ou t-doted GE wideba nd commercial

. .receive r IS an
receive r.

Fig. 2 _ Receiver power supp ly for the repeater.

Heading

- .5 \'
-23 \'
-30 \'
- 70 \'
- 40 v

,- \ '-"'t.~

007
""'}h

'00
IW + 150

Max
:\lax
:\Iax
:\Iax
)"Iax
)"Iax

•
~1 .-,

11-_ ~ECTOR ADO[O TJ
8ll.SE PLATE TO P\..l.IG ~

GE RECEIVE"

Illdication

IZV 2A

Ad just

ZAOI
Z-402
Z A O.'
Z-404

Z-40.5 C-.502
C-507 C-508

C-50H

"

)-401
) -402
) -40.3
)-404
)-501
) -502

P- 2!l2
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ON B4COI Of
M[lll.L PLATE

is advanced to each test point. Place a ,"50 ohm
d ummy load on outp ut jack P1 90.2.

Tune I1p as follo ws:

VTV.M
cOllllected to

ISQLll.TlON XFMR
MERIT P- 3096

Inse rt the \ 'TV:\l in J-,"505-506 PLT C\VH
)1\:5 . (Caution: HV to ground is p resent Oil

these lugs). Adjust C·5 14 PA tune condenser
for a dip on VTV~1. :\'ow load the PA to

Transmi tter Adjustment

The transmitter is coded T~4 Hi-CR and is
installed in the lower right compartment. T his
unit uses instan t heat ing tubes up to the
driver, so only two tubes draw fi lament power
during stand-by. The 5894 final operates ill a
very efficient push pull circuit and is capab le
of about 70 watts output. This unit uses a
crysta l multiplication of 32 times. The crys ta ls
shown are for either the 146.94 MHz or
143 .9,,:) MlIz frequencies. These crysta ls
should be in the H C·6U holder to take rul
vantage of th e ovens in the units; however, a
FT-243 mav he used if the oven is not de
sired.

A test card CX-:?371U to a llow removing
the transmitter from the cabinet was found
with some units; however, severa l have been
made bv usin g surp lus connectors. A VTV~ I

is used for the tune-up. Insert a crys ta l into
the socket a nd switch transmitter to tune . Do
not opera te the transmitter for longer han 10
seconds until the final has been tuned. He
move both side covers awl note the test point
marked )401 , etc.

Tum on the unit a nd a llow time for the
final and driver to heat. Switch the frequency
selec t switch to the socket which has th e crys
tal in it as this is a two frequency unit. The
transmitter is keyed by turning the test switch
to on. T he switch should he returned to the
off position as stages a re tuned and the mete r
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about 200 IliA as indicated 11)' a 2 V rending
011 the VTV~I. After each loading adjustment
is made adjust final p late tune for minimum,

Inse rt VTV~ I ill HAL JKS and alternately
adjus t PA grid tune for balance as indicated
hy zero reading VTV~1. The transmitter
should he putting out about 30 watts. Placing
the tunc-operate switch in the operate posi
tion should a llow the transmitter to put out
full power.

Heceivcr Conversion

The rece iver supplied with th e FHC-27 is
the H-39-t· U. This receiver has been the great
est single en use of unsatisfactory performance
in the repeater, and was fin all y discarded in

favor of a more reliable uni t. The recei ver
found more adaptable was th e G E progress
line 4EH2.5D. This is a double conversion un it
b uilt in two models. The 4ER25D I will cover
144 to L32 ~ t lIz and will operate in the two
meter band with no modi ficat ion to the tuned
circuits . T he 4ER25D2 operates in the 152 to
]74 ~ l lIz range and will require a 5 p I" ca
pucitor connected across the first RF and an
tenuas coils.

The B-39-t-U chassis should he stripped of
all metal work leaving only the base and up
right hack plate. All wiring and plugs arc
removed except for P-252 on the rear plate.
The receiver is mounted on its side supported
b y 2" spacers as shown in the photograph .
The power supply and filament transformers

Two Meter Cavity Preamplifier

. (
: cot.LECTOIl'

TAP Al).J. FOIl
Ik ' BEST "',

:1A8OUT 2T
I fROM GNDI

b, OUTPUT TAP
I-lJ2 TtRNS- .,,,,,,

10. Z,7K

,.
~,

r
s:

Now punch two holes in the brass cvliu
dcr to accept two fema le type N chassis
type coax connectors. If you want the pre
amp, one of the connectors can be a feed
th rough insulator to feed the base of th e
transistor. Solder the wire loops to the coax
connectors, uud attach th em to the cylin
der. T he wires will stick out the bottom.

Now slide the base plate over the pick
up loops and solder th e plate to the cylin
de r. Solder th e loops to the b ottom of the
base p late. In stall the tunin g ca pacitor at
the top and you're ready to go . After the
cavity is tuned, vou can solder the top

• •
pl ate to the cyl inder.

The pre-amp showed the best NF with
about 6 to 7 Vdc. To tune up th e cavity
nud pre-amp, connect to your receiver and
tune th e cavity and pre-amp for maximum
output with a weak signal. A noise genera
tor will allow the optimum adjustment of
the collector tap, but this is about two
tUfIIS from the ground end.

I
..... __ . ~:~~ Il~ U·511~

E~CGNOI ~~
1 '-I.G.\

SHlELD-t

1 " : 2~1 Ll

..".. "

Here's a high-Q cav ity and transistor pre
a mplifier to add selectivity and gain to the
front end of yo ur receiver. The cavity has
nbont 20 ell! of gain and is very useful if
th e repeater is located very far from the
unteunus. It ca n he seen that the junction
of the transistor will look like a very low
resistance to allY power coming down the
recei ving' uutenua, and were it not for the
cavity filte r the transistor would he de
stroved b v the rf from the transmitter. It
is f;)1" t hi~ reason that the cavity must he
bui lt with the highest possible Q.

The cavity is somewhat shorter than 01'
timum , hut it is very effective in providing
the desired se lectivity. It is made from a
7" sec tion of 4" b rass pipe . The center COJl ~

d uctor is a GJ2" length of 1~., copper pipe,
The best so urce of supply for this stuck is
a local plumbing contractor, These lengths
nrc too short for his needs awl he will prob
a bly sel l th em to yon as scrap.

First make th e end plates from sheet cop
per and cut a 112" hole in the center of
0 11(' to accept tile center conductor. Solder
this all around th e pipe as this is a high
current spot a nd must have very low re
xistuncc. Xcxt bend two pieces of # 12 bare
copper wi re for th e pick up loops. Drill
holes 011 each side 12" from th e center CO II 

d uctor.
At this point yo u mus t decide whether

to use the transistor pre-amp or not. The
receiver will detect a ,5 ~V signal with 20
dB of quletmg. and it will provide excellent
results without the pre -urnp- The pre-amp,
however, should IJe used if you plan to
lise a very long coax line between the an 
tennn a nd receiver,

Simple cocxicl cavity a nd transistor preamplifier .
The emitter shou ld be bypassed to ground with a
1000 pF capacitor.

'-------------
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SWAN 400 SSB TRANSCEIVER

FIVE BANDS-400 WATTS

station is a mighty useful item in an emer
gency), you would need only a DC power
supply for the SWAN 400, and could put both
the Swan and the power supply in the trunk
of the car, connect them with the cables from
the VFOs under the dashboard, Model 4068
Mobile VFO and/or Model 405 MARS, using
the RC·2 remote control assembly, and be
ready for business as completely as if you
were in the house, taking very litt le space in
the front seat area of the car.

How, you ask can I latch on these gems?
Nothing could be easier: Pick up the phone
and ca ll us and let's talk it over . . . or drop
us a line and tell us what ki nd of a proposi
tion you have in mind.

So often when thinking of investing in a
mobile rig, the thought occurs that it will
have to be a cheap outfit. without many of
the excellent features of the home station.
Can't afford two rigs like the home station,
you say? This may be true, but when you
have the combination that is designed for the
job, the home station can be the mobile sta
tion, too, and the changeover simply a matter
of moving the transceiver and VFO from the
house to the car.

The SWAN 400 and its components fit to 
gether conveniently for this type of service.
Wi th the basic 400 you can operate as a fixed
stat ion using Model 410 VFO (for ham bands)
and/or Model 405 MARS Frequency Oscilla
tor (5 pre-set and locked channels on any 5
frequencies in the MARS allocations), both
attached to the 400 at the same time through
an adaptor on the back of the 400 that has a
switch for changing from one VFO to the
other, and both VFOs are kept warm so long
as the 400 is "on". If you have the means
of supplying the home station from a DC
source such as batteries. gas generator or
AC inverter (and a DC source for the home

Swan 400 .
117·X8 AC Power Supply . . , .
14-117 500 Watt Mobile Power

Supply .
Model 410 VFO .
Model 4068 Mobile VFO .
MARS Oscillator Model 405 .
Dual VFO Adapter Model 22 .

$420.00
75.00

130.00
95.00
75.00
45.00
25.00

Adirondack Radio Supply
Ward J. Hinkle, W2FEU, Owner

185·191 W. Main St., Amsterdam, N.Y. 12011, 518·842·8350
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Fig. 3 . T ra nsmitter keying tube and control Cir
cuits.

for the high frequency oscillator and the other
is used as a transmitter frequency suck-out
crystal to place a low impedance path to
ground at the transmit freq uency. This crysta l
connected in this manner prevents the receiver
from being overloaded and thus desensitized
by the strong transmitter carr ier. To figure the
high frequency crystal use the formula below.

I f
operating frequency -8.7

crysta requency = 12

for a receive frequency of 143.46 this would
be 11.23 ~lHz.

The transmit frequency elimina tor crystal is
shewn in Fig. 4. This crystal was ordered from
International Crystal Company, Oklahoma
City, Oklaboma. Tbey are familiar with this.
\Vhen ordering this crys tal give the Following
information: Example: 143.95 MHz third
overtone crys tal-This crystal will be con
nected fro m grid to ground of the 6AK5 rf
amplifier in a GE 4ER25D receiver to elimi
nate a strong transmitter carried on 143.95
~lHz . This receiver will be tuned to 143.46
MHz and a high Q coax cavity will be in
serted between the antenna and receiver. This
crystal is to prevent the receiver from being
desensitized by the 143.95 MHz transmitter.
This crystal should be ordered with wire
leads. The cost $6.90.

Connect this crystal in the antenna coil
can across the rf amp grid coil as shown in
Fig. 4. On using this crys tal in this manner,
it can be seen that any power present here
wiII destroy the crystal so be careful. This
crystal is not guaranteed in this application but
if installed and operated as shown, no proh
lems should be encountered .

Install a phono type plug on the antenna
coax that goes to A2 of P-252. This will plug
into the antenna jack on the receiver. The
fuse in the receiver can be mounted in the
base at any convenient spot. The 0.1 IlF ca
pacitor and 4 MQ resistor in Fig. 3 act to

~ "'-.g;',-, I : 7 100, I
COIflECT ,
TO 1.00 2, ,....

- .l:r,0' I
0 0
• ' ""'""> ,
~ e;- rrr

f-g
~ .."
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•of-
~~ rrr

c".
f-
zr

'r;;
f;;- r17

>-

+ 0 0

1/2 '0'311
6AI.~

e

r

••" ov

are visibl e mounted a ll the base p late. Punch
a hole ill the hase chass is and mount a II pin
socket (PI) so that the receiver power plug
call he connected . A small power supply, de
livering 12.6 V Ole and 150 V de can be con
structed to furnish power to the receiver as
shown in Fig. 2. It is suggested that this be
construc ted a ll the receiver chass is base plate.
By carefully orienting the transformers, the
parts can be fitt ed. The voltages are now fed
to P I on the hase. There are many variations
of transformers hut thcv must he small. Most
any 110 V 40 watt is(;latioIl transfonner will
work. On the fron t of the base assembly be
tween the four small holes that were used as
the old receiver test points, mount two minia
tu re pots, 10 kG for the sq uelch and 100 kO
for the volume . Connect these to PI as shown
(Fig. 3). The receiver ha s a provision for a
second crysta l using one half of the 12A1'7
as oscillator. This half of the tube is not
needed, and for repeater service is wired to
key the PIT line in the transmitter. Build the
circuit as shown in Fig. 3 using the unused
half of the 12AT7. The Frequency 2 lead to
the power plug can now be used to connect
the IlTT line to the transmitter as shown. The
frequency 2 lead is the middle lug on the
three lug terminal strip next to the oscilla tor
tube (lug 2 of T il 15). It can be seen that a
sma ll positive voltage on pin 5 of V-311 will
ca use tube V-314 to conduct. This current will
hold the keying relay operated. A received
signal causes pin 5 of V-311 to go negative
and this cuts off V-314. This in turn will re
lease the relay and ground will be applied
th rough the now closed contacts of the relay.
This ground will now key the transmitter. Au
dio fro m the receiver is fed th rou gh plug PI
to the F'M modulator.

The receiver will requi re two crystals; one

The t ra nsmitte r is shown with one side removed.
The 5894 final amplifier can be seen with its
quarter wave tuned lines. The oscillator and multi
plier stages are in the rear comportment a t the
left .
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This completes the conversion and it is
only necessary to set the levels of transmis-

.,

The modifi ed GE recei ver is mounted on its side so
it will fit on the existing chass is. Plug P2 52 is
shown on the ba ck a nd the filament and pla te
tra nsformers a re visible mounted on the bo se p la te.

sion. There will be th ree controls in the audio
line: receiver volume, L pad in control unit
and deviation control in the transmitter. As a
guide to sta rt with, keep the receiver level low
as this will lessen the noise level on the trans
mitter audio. The L pad is a very effective
impedance matching device and when used
with the deviation control, it should be pos
sihle to get full deviation on most all levels of
input signa l. The sq uelch control is adjusted
to the point where no ise does not trip the re-
peater. .

The antennas used here are stacked horizon
tally polarized big wheels separated by about
twenty feet between transmit and receive.

The work in building this repeater was not
done overnight and many hours of cut and
trv and looking into problems in other repeat
crs were necessary. \Ve feel this has paid off.
however, in the quality of retransmission and
dependability we have obta ined . The repeater
a t Houston is located on the KPRC-TV tower
(1400 It. ) and excellent mobile coverage is .ob
tained up to 60 miles radius. Base .statIons
work out about 150 miles and farther III some
d irections. I am locat ed 220 miles from Hous
ton and can use the repeat er most of the tim e.

1 have worked San Antonio through the re
peat er on many occasions which is in excess
of 400 miles from T yler.

The holdover of the receiver gives me a
constant check 0 11 the hand cond itions as I
can listen for the repeat er to drop out. .

This repeater project was built by AFCS Air
Force 11ARS people to opera te on two meter
MARS frequencies, and plans call for 23 of
these repeaters to cover ten sta tes in th~ Cen
tral United States. At this time four units a re
operational with fiv~ more n~ar eompleti~n.
These units were buil t accord ing to these m
struc tions and all have worked properly.

, ... W 5KPZ

Hequired ReadingAdjustConnec t to

.e.NT£NN.A COl. Cjl." ON RECEIV£Rr----------------,,, ,
, - ', I j---....)lMTR FREQ. 5lJCl(-CIUT XTIll.
: I 15££ TUlI, ,L ~

Fig . 4. Connection of the t ra nsmi t suck-ou t crysta l.

Top OSC
OSC Coil Maximum 1.3 V

Mult Can Top
:\IULT and Bottom Maximum
Feed 143.46 ~lHz signal at the antenna jack
- increase level till LIM 1 shows indication -

LI~I I -Mult 2 both capacitors
RF amp both capacitors
Ant top and bottom

Hepcat a ll adjustments (except oscillator coil)
until required sensitivity is obtained . (Req uire
ments .5 "V for 20 dB of quieting). With a
known accura te sign al a t 143.46 ~IHz adjust
the oscilla tor crys tal frequency adjust capaci
tor for zero reading when meter is connected
to the discriminator. This completes the re
ceiver alignment.

TB-1901 Connect terms 6-7
Connect te rms 8-10
Remove wire between 2-3

T B-1902 Connect terms 2-3
Control Unit C SHU

T B-70 1 Connect terms 2-3
Remove wire between 1-2

hold the transmitter opera ted for about 1 sec
cud after the 143.46 ~IHz signal is gone. This
was done to prevent the rapid flutter so com
mon in two meter mobile communica tions from
ca using the repeater to chop.

Turn power on to unit and check for proper
voltages. A signal genera tor and a vom of at
least 20,000 ohms per volt is needed for align
ment. Connect signal genera tor to P-1901 on
back of cab inet and tune genera tor of operat
ing frequency of receiver.

Use a 20 ,000 ohm/ volt meter with one lead
to ground and connect the other as directed:

Final adjustments

Remove the back cover of the FHC-27 and
make the following connection to the terminal
strips:

•



3455 Vega Avenue· Cleveland, Ohio 44113

NEW-TRONICS CORP.

Hustler quality and reliability with
ONE TUNING ADJUSTMENT

TO COVER BOTH PHONE and CW

4-BT ... Only $ 95
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SUPER

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

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

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

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

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

Here's 413 reasons for exceptional performance.

~-~;;- :i~;;;;~n~;;;;~3" i~d;"vid-;;-a-;- ;o~~~~;i;;-s~ --
lated from each other for top performance value.

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

SWR chart and corn
parative information
supplied on request.
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E. M. G. Ronkin W4ZU$
140 Ken sington Dr.
Brunswick, Ga . 31520

Complete Overload Protection
Here's one of the more original schemes we've seen recently.

Here is a circuit that offers much for all
builders end nuts that dream up rigs that are
as well engineered as the state of the art. This
circuit offers complete overload protection for
the whole rig (including output, temperature,
and VS\VH as well as the more common cur
rent protection) with one, or at the most two,
relays. As many sensors as wanted may be in
eluded.

The basic circuit (see Fig. 1) uses a silicon
controlled rectifier, or sen, that semiconduc
tor eq uivalent of the thyratron. Whenever the
gate current exceeds the threshold the SCR
saturates and remains cond ucting until the
anode circuit is opened. When the sen fires,
Kl is actuated and can open the PA cathode
circuit, operate a heavier relay, light an indi
cator lamp, or an y other desired fun ction.

\Vith this basic actuator circuit VO Ll can use
•

Mick is all Electronics T echnician Senior Chief
in the U. S. Navy. He lUIS taught electronics
courses in the Navy , en joys building and rag
chewing. lie's 11 01(; stationed 011 the USS F . D.
Roosevelt .

an y or all of severa l sensors. The only require
ment is that the sensor develop a few volts
positive. \Vith the unmarked junkbox SeR I
use 0.2 11A of gate current, 2 volts across the
1 k gate resistor causes the sen to fire with
10 volts on the anode (stolen from the fila
ment transformer).

For plate current protection a 5 ohm re
sisto r (of suitable wattage) is put between
ground and the PA tube cathode (or in the
Bcreturn of the PS). For 1 ampere of plate
current 5 volts are developed. (See Fig. 2A.)
Using about 5 k for the adjusting resistor "R"
you can set the voltage to the gate for any
value at the predetermined plate current (for
me it trips at 800 MA).

Screen protection is provided b y monitoring
the current drawn b y the shunt screen regu
lator, a string of 10 watt zener diodes in my
rig. (See Fig. 2B.) As screen current increases
the regulator current decreases equally. By
placing a small resistor in the ground return
of the regulator you can pick off a couple of
volts. Here a transistor (PNP) is used to get a
phase reversal , rising positi ve voltage for de
creasing regulator current. A blocking diode is

SCREEN GRIO

PA TUBES (OR NEG.
RETURN Of' 9 + SUPPLY)

' <

l (Oil V.R TUBES)

'"

A SMALL VAl\.J( TO
OEVELOP " VOLT OR TWO
AT IlATEO ZE r-lEIl CUI'lIlENT

GEIlMANIUM ~OOE
(9LOClO;ING DIOOE f OR
MULTJf>LE SENSOR
INPUTS) )

.~"" ",-,, ",.. SCR

~"

OVERlOAD RELAY
CONTACTS (N,c.)

'"
Ilf OUTPU T o ETECTO R

lei

'"
'.eo TO 300

lEI

GEFl*.lA'flJ'"
ecce

,;:. ALLOWS SETT ING OF It OF
Q FOR GATE VO\.TAGE TO
TIlIP SC Il WHEN RATEO
GRIO CURRENT flOWS

Fig . 2 . Sensors for the over load circuit in Fig . 1.
A. Protection aga inst too much plate current. B.
Screen cu rrent protection. C. Excessive output pro
tection {You don't want to exceed the legal limit,

do you?) D. High VSWR protection . E. Protection
aga inst loss of grid drive . F. Excessive temperature
protection. See text for more complete exp la na t ion
of these circuits.

66 73 MAGAZINE



-51

fRE IGHT PREPAID INSIDE
CONTINENTAL U.S.A.

IMMEDIATE DELIVERY

$36260

FREE STANDING
TOWER.
SUPPORTS 9 SQ. FT.
OF ANTENNA.
Shown with interna l HamM
rotator and2" mast.

YRI-EX

INCLUDES
• FREE: RIGID BASE

MOUNT

• PRE-DRILLED TOP
PLATE - For TB-2
thrust bearing .

• HIGH STRENGTH STEEL
TUBING LEGS. Solid
rod, IIW" bracing.

• EASY MAINTENANCE
No guys or house
bracket. needed.

• RISES TO 51 FT. 
Nests down to
21 ft .

• HOT DIPPED
GALVANIZED AFTER
FABRICATlON!
All welding by
certified welders.

ABSOLUTELY

ri·Ex TOWER CORPORATION
7182 RASMUSSEN AVE.; VISALIA, CALIF.

4 7 TO
rav

T 100"" FIL.

rh "" r
,'"

o

"lOW -C\jRq[NT
12V !lELA'!'

rl::¥

,,'lo. - --rr-/
C~IT5 ""'- /

!.2 mA TO I mA Ik
ACIlO55 RES.)

Fig . J . Basic circuit for ove rloa d protection . Th is
SCR a nd rela y will turn o ff your transmitter (or
ring a be ll) when almost anything goes wrong with
your stc t lcn. See Fig . 2 for examples o f sensors .

used on this (as well as on a ll the other sensors
to prevent interaction between the inputs).
Adding the few ohms of resistance in the
screen regulator won't affect the regulation hy
more than a percent or so.

By using an output rf voltmeter d iode cir
cuit you can set a sa fe maximum power outp ut
level and protect the tubes from excessive
power (or keep from running illegal p ower! )
See Fig. 2C.

Another outsta nding p rotective circuit can
use the reflected power output from your
VSWR bridge (positive diode polarity) to re
move power in case of a damaging high
VS\VR. This could save a PA stage if an an
tenna or coax fails (or in my case if I patch
the wrong antenna into the rig). See F ig. 2]).

Grid current can b e likewise monitored,
again using a transistor (NPN) to get the
proper sensor output signa l. See F ig. 2E.

Another important function can be moni
tored by using a th ermistor of the p roper tem
perature/resistance characteristic in a voltage
divider circuit . Placing the thermistor dose to
the tubes or in the exhaust air stream will Jet
the monitor keep watch on those p recious
bott les and shut things down before the plates
melt or the seals rupture. See F ig. 2F.

You can probably dream up severa l other
circuits for di fferent applications. Using a mi
crophone and audio amp lifier with a rect ified
output the telephone ben or the XYL·s last
chow call will terminate transmission effec
tively.

One important point: These circuits must be
carefully b ypassed and sh ielded in m ost cases
to prevent rf pickup and rectification b y the
sensors and/or the SCR.

Try this one relay, multi -function overload
protector and I think you'll have as much
fun and get as much peace of mind as I have.
I t works, smoothly and positively, is cheap and
small. Its applica tions are limited only by your
imagination.

. .. W4ZUS
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Heathkit HM-15 SWR

Ken Cole W71 DF
P.O. Box 3
Vashon, Wash. 9 8070

Meter
If you have a ten dollar imported SWR

meter and like it , as I do, you may wonder if
a few bucks extra for the H eath HM-15 can
be justified, as I did, but you may not have
an opportunity to try them side by side, as I
have. (They won't measure prepositional
phases, so they won't really work in parallel. )
Some of the Heath meter advantages that im
pressed me are reflected below.

'Terminating resistors are supplied for both
72 and 52 ohm operation-a worthwhile pro
vision. To change from one to the other re
quires removal of the chassis from the cabinet
and application of a soldering iron, but th is
takes ouly a couple of minutes, and it isn't
something you would do very often. The
change could be made by switching, but the
instant convenience gained would be too ex
pensive in tenus of added capaci tance, asym
met ry and associated problems which would
have to be solved. It's nice to have the two
impedance ran ges simply and cheaply.

Some HM-15 Specifications

Ope ration: Indica te percent of forward and re
f lected powe r, a nd voltage stand ing wave ra tio.
Power Handli ng Capabi li ty : One kilowa tt of rf .
Impeda nce : 50 or 75 ohms.
Frequency Coverage: 160 th roug h 6 meters.
Meter: 100 microa mpe res.
Dimensions: 9!4 x 30/8 x 2% inches.

68

The cabinet is attractive, stiff, and des igned
to sit prettily atop your transceiver-rubber
feet on the bottom and coax connectors in the
back. For mobile operation the HM-15 takes
little room under the dash, and if it is mounted
with screws through the cabinet top you can
remove the chassis in about thirty seconds by
unscrewing the two self-tappers on each end.

Besides being fun , kit-building is a rela
tively painless educational experience, and this
is one kit you really can assemble in an eve
nin g. In fact, you can put it toge ther, squirt
your transmitter through it, check the S\VR,
test the surplus lengths of coax on hand, con
fi nn the nun-reactive behavior of your dummy
load, roundtable for an hour (while you watch
the IL\t-1 5 for evidence of carrier non-sup
pression ] and still beat the kids to bod.

The manual is a useful bonus. A thoughtful
effor t has been made to explain clearly the
theory and operation of S\VR meters. \Vith
two charts and a couple of pages of text the
manual makes the most of the benefits offered
by the put- it-together-yourself approach, The
limitations as well as the capabilities of S\VR
meters are noted, and the comments may
leave you with an irresistible urge to d ig out
73 articles on the taming and feeding of an
tennas. All to the good.

At $14.95 the HM-15 IS one of life's inex
pensive necessit ies.

. _ . W7IDF
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Harris Company
56 E. Main Street Torrington, Conn. 06790

....

COMING SOON: WATCH 73 FOR THESE
PROJECTS!

N ov ice receiver ond tran sm itter. VH F and UHF d ip
meters . One wc t t six meter transceiver. Capacitor
res istor chec ke r. Portable FM mon ito r. wcvemeters.
Ca librators .
Prien Incld~ po~Ia ,~ In U.S. A. tonncd int u sidcnh j n cl. ~ c
saln t n . All boards In sloct tor immcdiatc dc tin l"r .

Here's an excellent fi eld st rength rueter. I t 's easy to usc
wit h a hullt -in a mplifler for use wirh any I rnA meter.
See the art icle in the December '65 73. The drilled
screened hoard is $1. With the com ponents mou nted iI 'S
$J. Complete in an auracttve case, the price is only
$5.95.

:\ ~nud IIF-\"IIF SW R bridge doesn't han to cost a lot.
You ca ll make 0 111' Irum a n inexpen sive meter and ou r
slwd al pit-k -up lint' descrucd h)' WJJJI. in the Septembe r
'65 73. The line with holes drlucd is rmly $ 1. or yn u
can lo!t·t it wit h paris al ready 1II01lnt('(1 for $3.50.

Want a Il:' HH I " t·y.'r ? W (" \,(' got boards for two : W A6T S.-\ ' s
I ' nl-j unrt lon Keyer in the j anu ary ' 66 i3 can hi" built
on our (11M' r J::liI....~ IMJard with the holes drlljed and parts
locauons shown (or $·L95 . \Yith the t ra nsistors moun ted
on it, it 's $,11 .95 .

.\ nnlh.'r J,:on.1 keyer i ~ WH 6.\ IG 's Kindly Key n in t he
July '66 1.'1 . The (111('r lo!la.....~ l....ard fur thi." keyer, with
all thoo;(' 110 ti n)' holes drilled i ~ only ::; ~.95 .

).;. .1lC \ ··s F ET Yclt ruet e r is very useful. It 's desc ribed
in th e j ul)' '66 73 and a fJt....r class board for it is
$3.50. ~el' the ~il icoll i )\ ad in t his issue for the FET's at
a fantas tic price.

WIJjL's COOl" practic<, oscillator-monitor described in the
J uly ' 65 73 belongs in every shack and shack- to-he. Ir 's
inexpensive and works \\'('11 . T he drttled board witb all
componems location.. marked is onlv SI. The board wit h
t he parts mount ed on it is 53. Or you can buy it mounted
in an au racuve case as shown 300\"1". complete with
battery, for $7.95 .

..-...............'.. ....e:w:,........".
I • • • "...e:.·•..... ...•. ".. .. :e:,............" .....

Build the modern, easy way with
circuit boards and solid state!

1966 Eico Catalog
Eico's new 48 page catalog illustrates and

describes their complete Iine of more than 250
products, including amateur radio equipment,
test ins truments and stereo lu-H components.
Cop ies of this new catalog a re available free
from Eico Electroni c Instrument Company,
131-01 39th Avenue, F lushing, New York.

Creative Electronics Fabrication
If you like to make p rofessional-looking

electronic eq uipment, this new book by Owen
Patrick should he uf interest to you. The title
is Creutice Electronics Fabrication and it's
published by Holt, Hinehart and \Vinston.
Virtuall y a ll e lect ronic construction techniques
that the amateur could need are covered . You
can order a copy through your local bookshop.

Radio Products Sales' Catalog
Radio Products Sales Ine., has just an

nounced a new 300-page cata log of electronics
parts and eq uipmen t. T his new catalog covers
a wide variety of e lectronic components from
86 lead ing manufacturers and is of consider
able use to amateurs and electronics engineers.
1t is thorough ly and accurately indexed for
easy reference, profusely illustrated and where
applicable. contains industrial net prices. These
new catalogs may he obtained by writing to
Radio Products Sales Inc., 1501 South Hill
Street, Los Angeles, California 90015.

1967 Lafayette Catalog
Lafayette's new catalog is now availab le at

no charge. You're alread y familiar with them
and know that It's someth ing you'll have to
have. so \\,1Iy not send for your copy now?
Lafayette, P.O. Box 10, Dept. PH73, Syosset ,
N.Y. 11791.

Electronic Design Charts
Most hams seem to like to avoid using

mathematical formulas and equations as much
as possible, but if they do much experimenting
and designing, they havo to figure out many
things. Graphs and nomographs arc one way
to find specific values for components and
other electronics quantities without much math.
Norman Crcwhurst's Electronic Design Charts
contains 59 useful charts that will help you
design many circuits and networks. It's bound
in a very convenient loose leaf fashion with
complete and clear explana tions and examples
for each cha rt. Cost is $5.95 and you can buy
a copy from your distributor 0; Gemsback
Library, 154 West 14th Street, New York,
1\.Y. 100Il.
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Been a ham now ten or twelve years or so,
give or take a bit. It all happened when I had
the dubious fortune to meet \Vayne Green in
the living, quivering flesh. Exposed to his tor
rent of talk it wasn't long before I went the
way of so many others and there was the code
oscilator and the hand key and the books and
the butterflies in the stomach at the thought
of taking the test. So here I am, a decade or
so later, duly licensed, poorer by several thou
sands of dollars, richer by a number of ham
met friends and sizzling with a long-smolder
mg peeve.

The peeve? Easy. It's this junk box jazz I
keep reading about.

Almost the first thing I noticed when I
started reading ham magazines is that they
aU seem to be liberal in referring me-or any
other reader-to the junk box. Building an an
tenna, That little plastic dimity you need is
bound to be in your junk box. Whacking away
at a speech compressor? That capacitor you
need to make your next contact think your
audio sounds like the squeaks of a lovesick
porpoise is in your junk box. Right on top if
you'll look carefully. Etc. etc. etc.

Oh, I have a junk box, all right. Matter of
fact my wife (she's a ham too and truth be
known beat me to it in getting the general
ticket ) says I have junk boxes all over the
place. In several drawers in the shack desk.
A clutter in the workshop. Boxes of moldy
goodies in the garage. I often wonder how
come and why the XYL became a ham but it
seems damn sure to me that if she hadn't
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Merritt Franken WA6J Nl
37 14 Mound View Ave .
Stud io C ity, Ca liforn ia

A Pox on
Your Junk Box

there'd have been a divorce in these parts for
sure.

So the other day I got to thinking about
the junk box. What started me was that sev
eral articles I 'd just read, each of which said
the whole project would cost about 381 and
even less if I took recourse to you-know-what,
had led me down the primrose p ath again. As
a result , I now have, in va rious stages of non
completion, a variety of junk box projects, in
cluding a 40 meter QRP cw rig, a transistor
ized keyer and a couple of others I'm too irri
tated to mention. What happened in each in
stance is that my capacious junk box wasn't
capacious or junky enough and by the time
I finished pricing out parts I needed I could
have bought my wife a dress (as she often
reminds me ) or paid for a week's vacation
or maybe gone to a local ham emporium and
bought the thing to begin with.

That's when I came to my Big Decision. I
was going to breadboard The Project, right
out of my own junk box. Just start out easy
and see where it led. First thing I needed was
a breadboard. No problem. We got a beaut
from some travelling friends a year or so ago.
They sent it to us from Africa and the fact that
it was ebony didn't make any particular dif
ference to me. Next, sta rt mounting compo
nents. That beautiful butterfly variable would
look real nice in the lower right hand corner.
I got that little goody when I made an ill-ad
vised trip to a surplus joint and if you remem
ber, the poet said, "A butterfly capacitor is a
thing of beauty forever"- or words to that
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d fect .
Next came a series of resistors, or vice versa .

Got those as a going a way gift from a friend
when we moved to Californ ia from New York.
In the hundreds of times I've needed resistors
since then I've never been able to find any
thing eve n close to the sought after value in
the whole ha tch, so might just as well ge l rid
of them.

All sorts of goodies fo llowed in quick SlIC

cession. Some di odes I got because I thou ght
I could lise the littl e p las tic boxes they ca me
in ; couple of transformers, one of which was
painted forest green to serve a better purpose
as a door stop; tube sockets; my original han d
key; the first 807 to go flat in my fondly
remembered Harvey-Well TBS50D. There
was still some room on the ebony breadboard
so I covered some of the space with some of
myoId K2KEH (my New York call) QS L's
I'd saved for sentimental reasons and in the
remaining space I mounted some SO 239'5 be
cause they looked so pretty.

That's when the XYL marched in. Neither
of us said a word but I started hearing a
sizzling sound and that puzzled me because
I hadn't turned on the B plus. T he sizzle got
louder, like tube noise only more so. It stopped
only when she spoke :

"What's that?" said she.
"I 'm not sure;' said I , "hut I th ink it may

work ou t to be a miniaturized digital com
pu ter. Maybe in color."

"Is tha t Illy good bread boa rd?" said she .
" It is," sa id 1.
"You mean it was," sa id she.
"Yes," said I, and now I was gett ing tha t

little scary feeling that says to a ll marr ied
men, "Look out, chum, there's domestic QR:\I

. "upcoming.
" Isn't silver an excellent conductor?" said

she-a litt le ou t of seq uence I thou ght.
' 'V "

I es.
"Then why don't you take the good ste r

ling," she said sweetly, "and hook lip all the
components with it . And you can use the good
china for insulat ors, while you're at it."

And she walked out of the room. The sizzle
was S9 plus.

She came back home from mother's a few
days lat er. She had only one suggestion for
me. "If you're going to breadboard something
from scratch," she sa id, "why don't you reall y
start from scratch? Like go out to begin with
and get me a brand new bread board: '

So I went out and bou ght an axe and now
I'm looking for an ebony tree. Africa, anyone?

A pox on your junk box .

17TH EDITION
of the world-famous

EDITORS and ENGINEERS. Ltd.

• Most comprehensive hcw-to-bultd-lt source
• Problem-solver for designers & builders

Completely revis ed and enlarged by William I.
Orr, W6SAI. This is the comprehensive com
munications manuafWhich is the industry
s ta nd ard for electronic e n gine ers. technicians,
and advanced radio amateurs. E xplains in
authoritative d etail how to design and build all
types of radio communications equipment.

LATEST HOW-TO-BUILD DATA
The new 17th Edition of the RADIO HANDBOOK
presents d esign data o n t he latest a m pli fiers, trans 
mitters, receivers, a nd tra nsceivers. Includes greatly
e n larged. sections o n si ngle-sid eband equipment a nd
d esign , and sem icond uctors. Gives exten d ed cover 
age to r-i am plifiers, special vacuum-tube circuits,
a nd comp uters . All equipment described is of rnodern
d esign, free of TVI-producing problems.

THOROUGHLY REVISED & UPDATED
P rovides a complete understanding of the theory
and construct ion of all modern circuitry, semicon
d uctors, a nt e n nas, power supplies; full data o n work
shop p ra ctice, test equipment, radio math a n d ca l
cula tions. Includes aspects of the industrial a n d
military elect ro nics field s of special interest t o t he
e n gineer and advanced a mat eur. T he 17th Edition
o f the R A DIO HANDBOOK provides the broadest
covera ge in t he field-com plete informat ion o n build
ing a nd operating a comprehensive variet y of high
performa nce equipmen t. AU d a ta is clearly indexed.
832 pages; 6~ x 9 ~C; hardbound. Invalua b le for
a mateurs, elect ro nic en gineers, and desi gners.

~ SPECIAL PRE-PUBLICATION PRICEI

[[166, New 17th Ed. RADIO HANDBOOK. Special
Pre·Publ k ation price until Sepl 30, 1966, Onl'l • •• ••• $10.95

( Al l" s.pt. 30,1966. recullr pritt will tot $12.9S1
Available also In Spanish and ita lian editions.

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

...~ ... . .
II P.o. Box 68003. New Augusta, Ind., Dept. 73E-9

o Ship me EEl 6 6 . th e new 17th Ed it io n RADIOI HANDBOOK at the special p re-publication pr ice
I of $10.95.
I $ enclosed. 0 Check 0 Money Order

I Na m e _

II Address I
I City State Zi p I1..- --'. WA6JN I• •
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Vester Scott K~EFC
2229a Marcon i St ree t
St. l ou is, Mo. 631 10

Electronic Drafting

for the Ham Writer

Even if you aren't a ham writer
you'll find this article interesting,

It is an indisputable fact that successful
communication, in even the broadest sense, is
dependent upon three vita l factors which are
coinciden tally rel ated to amateur rad io.

The fi rst of these factors is the transmitter,
or a person who speaks, writes, or in some way
seeks to comr nunicute. Here we may make an
analogy to 73's authors, who are among the
finest in amateur radio writing circles.

T he second requirement is the receiver, or
listener, or in the context of this article, the
reader. Most of us read an amateur radio pub-

Scottie is 73's main t/mftsman. He's the one
1/.; /10 gets the credit for most of the excellent
draldngs wc pllblish. I..oug time readers of 73
u,:iJl notice th e great improvement in layout,
cCHisiste llcy, attractit elle.w" com pleteness and
accuracy in Scottil~ 's work ova earlier d nno
iugs. A \-idc from his u;ork fo r 73, Scottie is (l

dc'sigll draiisman for t/I(' Sccurinj Fire Door
Company of St. Louis.

12

licat ion for the express purpose of ed uca ting
ourse lves in one way or another. No problem
here, unless. . . .

You guessed it ! Unless we use the wrong
third factor, the code. It is essential that this
rode be a language which is mutuall y under
stood.

Lest I be set upon by a battalion of irate 73
authors and hanged from the corner of my
drawing board, let me hasten to explain that
the primary purpose of th is article is to explain
the standard drafting symbols and methods
used in 73 and mallY other e lectronics maga
zines such as 73. A welcome by-product would
he the success ful stimulation of any potentially
good but currently latent writers who hesitate
to submit articles because they fear their
drafting ab ility is not np to par.

xt any of us, I am sure, read 73 and build
accord ing to the schematics without giving
much thought to what goes on behind the
scenes. \Ve probably concern ourselves hut
little about the [act that the author's original
sketches mi ght have looked somewhat differ
ent from the drawings which appeared in the
magazine . This is common, the reason being
that the sta ff artist is governed b y strict poli
cies of the magazin e concern ing space and
shape requirements, and stnndardizntiou of
drafting procedures.

So, now tluu we agree that our drawings
arc going to appear in 73 in accorda nce with
a stand ard format , come TVI or high water,
why make the artist work so hard for his
money?

Included with this article is a chart which
describes most of the symbols and ahhrevia

(Test continued 011 page i 6.)
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OTHER FEATURES

A
LARGE SELECTION

OF
RECONDITIONED
EQUIPMENT • • •

INQUIRE.

FASTEST DELIVERY
TO ALL POINTS!

ACCESSORIES:
• SW·1l 7XC AC PI S $ 95
• SW·14·11 7 DC PI S 130
• SW· !4X DC Module 65
• VX·I VOX Unit ............ .... .... ...... ..... .... .... ....... ..• 35

• 3.5 . 4.0 me, 7.0 . 7.5 me, 13.85 '; 14.35 me,
21.0 . 21.5 me, 28.5 . 29.0 me (10 meter full
coverage kit ava ila ble) .

• Transistorized VFO.
• Crystal lattice fi lter.
• AlC .. . AGC . . . s .aeter.
• 5% in. high, 13 in. wide, 11 in. deep.
• 400 watts SSB input.
• l ower sideband on 80M and 40M. Upper sideband

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

,.,.350TRANSCEIVER

5 BANDS
400 WATTS

420

ELECTRONICS

ONLY 10% DOWN
OR TRADE·IN EQUIPMENT

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

TElEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401
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ELECTRON C S Y M BO LS

ANTENNA

'f
NORMALLY USED IN BLOCK OlAGRAMS. BUT MAY BE USED 1'-1 ANY
SCHEI,IATIC WHERE ANTENNA IS CONNECTED OIIl'EC Tl,.Y TO CIRCUIT
WITHOUT eENEFIT OF Fll' CONNECTOR

BATTERY

~
.J;:. 00 NOT FORGET TO INDICATE VOLTAG E..... AND f'OlARITY

T- T-
SI'lGl..E MOI'tE TMAN

CAPACI TORS
..L -l;!; # NOTE THAT ClJfWED PORTION OF

T T SYMBOL ALWAYS DE:SlGIIIAlES• OUTSIDE FOIL Of' fiXED CAPAC!-
BASIC ELECTROLYT IC VARIABLE TORS CU CE" r [ lECTROLYTICS.

WHEIl'E IT INDICATES THE NE:G -

{ ,# ,#
""l iVE TERMI'l4L I

--y- THE CURVED PORTION 1"1 THE
CASE OF .. VARIil.BLE WilL, ,
l""l)ICATE THE MQVAllU PART~ - - _ ...

FEEOTHRU SPLI T- STATOR ~, . 1N:l!CATE POLARITY, AND

h C$ ~
VALUE IN ,..F

Wl'£N Dn tER TfiAN ELECTRO-
LV1IC,V./lUJES ARE ASSUIolEO TO
at: pf WHEN 1 OIl GREATER , M¥J

DlFF[RENT IAl ,,- VAC. VAll.. ,..F WHEN l ESS THAN I

BASIC

COND' OORS

+ CONNECTED ICROSSED

GROUND CONNECTIONS

,J, ..1 CHA~SIS GROUND SYMBOL IS NORMALLY THE ONLY TYPE
USE I N SCHEMATICS
EACt; GI'lOUNDED CIRCUIT COMPONENT WILL BE SHOW'"- COI*IECTED TO AN I"lD1VlDIJAL Ct;ASSI S GROUND. UI'ILESSCtaSSIS EARTH A COM~ GROUND BUS IS ESSENTIAL TO PROPER
CIRCUIT OPERATIO'"

HEADSET

V
NORMALLY USED IN BLOCJ( DIAGRAMS. I!'JT MAY BE USED I'" ANY
SCHEMATIC WHERE CONNECTED DIRECTLY INTO CIRCUIT WITHOUT
PHONE PLUG

I"'OICATE IMPEDAIIICE IF VALUE IS CRITICAL

INDUCTORS

~ + ~
INCLUDE 4LL NECESSARY DATA I"'CLWlNG
ANY OF FOLLOWING INFORMATION WHICH
IS .....~LlCABLE :

WIRE SIZE I. TYPE
COIL OR FORlol 0.0. OR 1.0 .
"'UMBER OF TURNS ANDI OR LENGTH

84SIC TAPPED ADJ. TAP MANUFACTUflERS ""'RT "IUlolBER
TAP POSITION ABOVE COLD ENO

J ~ ~
• FERRITE CORE WILL BE ASSU lolED
UNLE SS BRASS IS SP[CIFIE D . INDICATE
TYPE Of' FERRITE , IF CRITICAL

ADJ. SLUG FILTER "'• "'00<' ' '''''''
KEYS

~~
~

• BE SURE TO DESIGNATE- ~

~ · OIT" I. "DAM" CONTACTS
ST4NOARQ • AUTOIolAT IC

INDICATE lolANUFACT U/lER's PART "IUlolBER
ANDI OR VOLTAGE: I. CURRENT RATI NG

LAMPS

NCAMXSC£"IT

LOUDSPEAKER

B INDICATE VOICE COil l l,lp EDANCE I. PQ....ER RATlNG.E TC.. ....HEN
CRITICAL

METERS

~
. INDICA TE TYPE OF METER HERE ("A.",A,V,ETC.J* INDICATE SCALE RA"IGE HERE (O·I,O·~.[TC.l

DON'T FORGE T TO I"IDICATE f>ROl'ER POLARITY

SHOULD NONE OF THE
SYMBOLS DESCRIBED HERE
SEEM TO MATCH YOUR
SITUATION ..DESC RIBE TilE
CONNECTe.. ANOIOR LIST
THE MANUFACTURER' S
PART NUMBER

. FOR ANY COAXIAL-TYPE
CO....[CTOII , SUCH AS Rf,
MICROPHONE, pHONO, ETC.

* NUMBER THE BLOCI<S TO
CORRESPOND TO TERMINAL
t:~KINGS . WHEN APpR~I'

~,
8

B,
• •• •

B

CONNECTORS

MIlLE FEMALE
AC LINE

MALE FEMAl.E BASIC FIKEO MOVABLE
TERMI'lALS MULTlpL E-)(-

PHONE PLUG PHOt.IE JA,CI< COAXIAL .

ELECTRON TUBES

~ ©
ALWAYS LABEL
ELEMENTS WITH

®
TUBE PlN NUM-

®- -- - -- ''''
REFER TO TUBE

[)lODE TRIODE TETROOE pENTOQE MANUAL FOR
DATA ON 1"101\1' -
DUAL 1UIE TYPES

~ cs
• FILAMENTS DR
HEATERS (WITH

~
THE EXCEPTION

~ OF DIRECTLY-- - . - - - HEATED CATH-
OOESISHOULD
SHOWN EXTERNAL

PENTAGRIQ vocrsoe EXAMPLE O!' IolULTlpLE - TO TU8E CIRCLE.
REGULATOR SECTION TUBE AND f>REFERAIILY

IN THE POWER

") ( \::
SUPPLY

PLATE -- >--< DEFLECTION P!..A

!-' _C, !- GRID - -- •--.:'--- GAS FIL LE D
CATHODE 'I ?

. HEATER A COLD CATHODE
CATHODE RAY IFILAMH nl

FUSE

--1Dl--
INDICATE CURRENT .VQLTAGE: RATINGS . AND SLD - BLO,ETC ..
AS APPROPRIATE

-L-T
CR YSTAL

ALWAYS INDICATE CRYSTAL FREOUEIIICY liN kHt ,MH••ETC.1

MICROPHONE

[):::
"IORMALLY USED 1"1 BLOCK DIAGR.lMS BUT M.lY BE USED
IN SCHEl,lATIC WHEN WIRED DIRECTLY INTO CIRCUIT
wmrouT CONNECTOFI
INOICA,TE TYP~~;~ F1BON KT.lL ETC.l

MOTOR

-0
L ABEL AS lolOTOR , FAN MOTOFl, ETC,
INDICATE OPEFlATING VOLTAGE a CURFI ENT A"ID / OR
MANUFACTURER'S PART NUlolBER

RELAYS

11
SPECIFY COIL VOLTAGE..,....-- 0- : ~
RESI STA"IC[ ~ETC.,AND/OR

0-'......, """---0 MA_ACTU ER'S pAFlT
NU"E!ER

SpST DPST SPOT CONTACT CONFI~A.~~
RELAY COIL CONTACT CONFIGURATIONS SHOW"I ARE BASIC AND

lolAY BE EXPANDED

RESISTORS

~ i t oo ~ $ INDICATE VAUJ[ ,IN QHMS(.II.l.
KILDHMSlkJ, OR MEGOHMS(lol),
AtiOIOR MANUFACTURER'S
Pll.RT NUMBER,

FIXED TAPPED ADJUSTABLE TEMP.COl,lP. I/2.W 10,.. IS ASSUMED

SEMICONOUCTOR DIODES

* '*
INDIC.lTE MANUFAC-

~ $ $
TLIRER'S Pll.RT lII..I.4'
IlER AfII)JOR .lP-

BAs e ZEIiER pROPilIATE RATINGS

T REFER TO lolANlJAl..S

* *
FOR SYM90LS 1'40 T

V/l,RACTOR SHOWN

TUI'IJ'£L CONTIlOLLED SYMEH l lCAL p-I-N
ZEJ'£R

74 73 MAGAZINE



ELE CTR ONI C

SHIELDING
r ,

~
SHIELDS ARE AS-

i .- ._----, :r; SUMEO TO BE:, , ' GROUNDED UN.-ESS, OTHERWISE NOTED, , so;lELDEO WIR£ ,~., ,, ,-. INDICAT E IF SH I£I,.D, , , , I

T
, , , , , ON CONoueTOR ", , , )', TO 8E GROUNDED, , , ose [NO o~v. &, L __ _ _ __ .J

SPECIFY WHfell,
-.5~~D

TWINA~ '"BASIC SHIElD£O TIP [
4SSEM8LY

SWI TCHES

/ 0 ,/' 0 ONLY BIlSIC CONFIGl.h'!ATIO NS

~
ARE SHOWN. COMBINE OR EX-
PANO AS NECESS.IlIlV TO SUIT

SPS T 0
SPOTO SELF-HOLDING SWITCH'"0' CE NTER -OfF OP£F1ATION IS ASSUMEO U1'&.ESS

/'
SPRII<IG- IlETl,.IFiOI IS 5P[CIFI£0

/0
o · ON.C. t<Of<l-SHQRTlNG TYPE IS ASSU"'-, ED UNLESS SHORTING TYPE ra

: 0 SP£C1FIEO

• 0 "1·0.
,

SWITCH SECTIONS WHICH ll.I'lE
0 0 / SlloIULTANEOUSLY OPERATED o.0 SPST GANGED SHOULD BE: JOINED

Fl OTARY PUSH 8UTTON 0 WIT H A OOTTED LI NE

MULT I' CONTll,CT ""

S Y M BO LS

TRANSFORMERS

H H ~E t
SliOW (4) LOOPS EACH WIIIIDING
EXC(PT 16}LooPS ON HIGI+-
VOt.TAGE SECONOARIES AND IZl
Of<l FILA"'ENT WINDINGS AIIIO
NON- RESONANT tow-z RF
COUPL ING L INKS

BA SIC 00>;- LOW-Z VAR'l>C TRANSFOR'-IER DESCRIP TION

"''' SECOIllDARY SHOlA.9: INCLUDE '-IANUFAC-

{][fo,119
TURER S PART NUMBER AND
RlloTl'fGS . OR CON5TRUCTIOIII
OlloTA

I. r. TR ANSFORMER

TRANSISTORS

~ © =e =e
SPECIFY '-IANUFl>CTURElII'S
PART NU'-IB[l1 OR RAT I'fGS

REFER TO TRANSISTOR
IAANUAL S FOR TY PES NOT

'" P -TYPE N-TYPE SHOWN liERE.
F'ELO- EFFECT

@ @ ~.n~~P~I>J I_ ." ' '''''T~~

A T O N S

NOMENCLATURE
ALTERNATING CURRE NT
AMPERE

AMPLIFIER
AMPLITUDE MODULATION
ANTE NNA
AUOIO FRECUENCY
AUTOMATIC FREQUENCY CONTROL
AUTOMATIC GAI N CONHIOL
AUTOMATIC VOl.UME CONTROL

BATTERY
BEAT FREOUENCY OSCILL ATOR

BROADCAST

CAPACITAIIICE, CAPACI TO R
CONTINUOUS WAVE
CRYSTAL
CURRENT

DECIBEL
DIODE. SEOlICONDUCTOR ( AL L TYPES )
OIRECT CURRENT
OOVBLE COTTON COVEREO
DOUBLE POI.E DOUBLE TliROW
OOVBLE POLE SINGLE THRO W
DOUBLE SILK COVERED

ELECTRON TUBE ( ALL TY,"ESI
ENAMEL COVEREO

I'iLA '-IENT
FREQlIElIICY
FREQlENCY ",ODUL AT ION
FUSE

GROUND

liENRY
HERTZ (CYCLES PER SECOIIID)

IMP£OAIIICE
INDUCTANCE. INDUCTOR

INSIDE DIAMETER
'NTER'-IEDIATE FREOUENO

JACK

KILOliERTZ { KILOCYa. ES PER SECOND)

KILOHI.l
Kll.OVOl-T
KIL.OWATT

LA'-IP

LOl.()SPEAKER

"'EGAiiERT Z ( MEGACYQ.ES PER 5£CONOI
MEGOHM

IoIETER
MICROAMPERE
lolICROFARAC
MICROHENRY
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ABBREVIATION IS)

~

•.",
."m

"'"'"'",
"'0
"
c..
X. XTAl,

"o
oc
D.C.c.
DPDT
oes
D.S.C.

r u,
FREO. f

'",
,.,
,
",
,
1.0 .
I. I'

' ". , • n.

"••
,
SPXR

NOMENCLATURE
...,CROPHONE

OlICROVOLT
'-I!CROWATT

'-IlLLlllolllPERE
...ILLIHEIIIRY
'-IILLIVOLT

"' ILL IWAT T

NEGAT IVE (POLARITY)

NOROlALLY CLOSED
NORIAAL LY OPEN

0' "
OSCILLATOR
OUTSIDE OIA'-IETER

PICOFARAD

""'POSITIVE (POL ARITY)
POWER AMPL IFIE R
PR' OlARY
PUSliBUT TON

RADIO FREQUEIIICY
RADIO FREQUENCY CHOKE
RECEIVE
RECEIVER
REL AY
RESISUIIICE , RESISTOR ( ALL TYPES '

ROOT "'EAN SQUARE

SECONDARY
StiORT WAVE

SIIIIGLE COTTON COVERED
SINGLE POLE DOUBLE THROW
SINGLE POLE SINGLE THROW
SINGLE SILK COVERED
SWITCli

TI"'E
TRANSFOR'-IER
TRANSISTOR ( ALL TYPES)

TRANS....T
TRANS"'ITTER

ULTRA HIGH FREDUENCY

VACUU'" TUBE VOLT OlETER
VERY HIGII FREQUENCY

V(l LT OH'" "'ETER
VOLT, VOLTS
VOlTAGE

WATT
WAVELENGTH

ABBREVIATIONIS)

-. IIIEG

vc
'0

A

0"'
' 0 .

",+, eos..,.,
".,
'"'"."'.•,
.",
src

"S.C.C.
SPOT
SPST

S.S.C.
s

I
XF"'R, T
o
x...rr
XMTR

""'
~'"
'""""v,
••
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(ContiUl wd from page 72)

lions which have been found acceptable to the
editor of 73. Relative information has been in
eluded in the chart, rather than in the text,
for convenience. Should none of this informa
tion seem to suit your situation, merely make
your description as complete as possible , Al
ways bear in mind that you are seeking to
communicate with the art ist. and ultimately.
with the reader.

Hopefully, we are still in agreement at this
point. Now. let's draw all schematics with
inpu t at left and output at right. Don't hosi
tate to d irect an explana tory notc or two to
the artist if yOIl think a particular Item might
not be dear to him. T his is especia lly impor
tant in the case of pictorials. where a drawing
might otherwise appear in print embarrassingly
un like a photograph of the same object. Use
templates if you like, hu t free-hand is just as
good as long as it is legible. Try to include
most of the informat ion on the schematics.
thereb y keeping the parts list to a minimum.
\ Vhen fi nished with your drawings, inspect
for errors or omissions,

If you are an old hand at writing III the
electronics field , perhaps yOll are one of the
many who already ad here fas tidiously to the
use of standard symbols and layouts. If not,
won't you please bend a little? It cou ld p revent
the artist from accidentally blowing an other
wise excellent article.

Those of you who have originated interest
ing and useful circuits, and have never sub
mitted them for publication. are cheating
amateur radio out of the benefi t of your
knowledge, and yourself out of a couple of
bucks. I can't tell you how to write the article
because that is way out of my line. I can tell
you, however, that a pencil, paper, and an un
yielding determination to use standard sym
bols, abbreviations, and format, will satisfy
the drafting requirement. Don't forget to re
tain a copy of everything, for reference, in
case the ed itor wants to contact you about a
point or two.

In conclusion, may I say that the objectives
of this article a re intended to be neither in
defiance of nor in compliance with the poli
cies of p ub lications other than 73 magazine.
The symbols and abbreviations which appear
in the chart have been proven to be simple
to execute, and adequately descrip tive.

. . . K0EFC

,
1

1,
WORLD PREF IX MAP-Full color, 42" X
29" shows prefixes on each count ry • • .
OX iones time zones, cities, cross ref er'
enced tahles ·postpald $1.00

RADIO AMATEURS GREAT CIRCLE CHART
OF THE WORLD - from the cent~ r of t~,e i
United States ! Full corer. 2~ x 25 •
listlng Great Circle bearing s In de~re~s

tor six major MU:S, ~ i tsieeSJ t~~sts~n F~:n:
rnatcn, D.C., rarm, ,
cisco & Los Ange les. t id $1 • • Ipos pal .

UNITED STATES MAP- All 50 ~tates with i
call areas prefixes. OX and t tme zones,
FCC lr eq~ency all ocati on chart. Plus
interest ing info rmation on all 50 ~tates.
fu ll color, 29" x 17" . .• • . . postpald 50¢

WORLD ATlAS-Only Atlas compiled fo.r
amateurs. Polar projection. S IX ccntt- t

nents, prefi xes on each count ry
a1d

· $1~~~
color, 16 pages postP

Complete reference libra ry of m~ps$2s~~
of 4 as list ed above postpald.. I'

See your favorite dealer or order direct.
1'''

I

I RADID AMATEURS REFERENCE LIBRARY
DF MAPS - DRDER YDUR SET TODAY !t -:",' ...

j
.____ s.:.

.••__"ti·..·'''''"'~.1< ",'

• Great Circle Bearines • "Qn and "z"Silnats
• Great Circle Chart, • World Time Chart
• Prell... br C••nlri.. • Int'l. Poslalltat..

Uniled Sial.. Listings •• •$5.00
DX Listings 3.25

See your favorite dealer or order direct (add 25¢ for mailing)

Itererenees
A.R.R.L. "The Radio Amateur's H a ndbook ," 1966

Edition, page 516
Howar d W . Sarna "Handbook of Electronic Tables &

Formulas," 1962, )Ill. 82· 94
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Live Better Electronically With

Value Leader in Amateur Gear Since 1923

LAFAYETTE 400 SERIES 6 AND 10 METER
AMATEUR TRANSCEIVERS

BUILT·IN VFO COMPLETELY WIRED

o 2E26 Final-20 Walls DC Input
• Tuned Nuvistor RF Amplifier
• Dual Conversion

o Built·ln 117 VAC & 12 VDC
Power Supplies

o Built-In Low Pass TVI Filter

99·2575WX-Model HA-410 for 28·29.7 MC

99·2579WX- Model HA-460 for 50-52 MC

SALE!
12995

99-2524 WX

HA·94 Speaker Mate

99·2571 1295

-t'-_
I :e,;.::~..-

-. Model HA·350

5 HAM BANDS PLUS WWV
3 .5 - 4 .0Mc 21 .0 - 21 .5Mc
7.0 - 7.5Mc 28.0 - 29.7Mc

14.0 - 14.5Mc WWV .t 15Mc

MODEL HA·35o 80-10 METER
SSB/AM/CW AMATEUR RECEIVER

• Mechanical Filter for Exceptional
selectivity

• Complete with Crystals tor
80, 40, 20, IS and 10 Meiers

o Product Detector-Selectable
Upper lower Sideband Reception

o 100 KC Crystal Calibrator and Crystal BFO
• Dual Conversion with Automatic Noise limiter

•••••••
o
o

•••
o

•o
•
o
o

•••••••
o

••o
o
•

41l·0106WX

LAFAYETTE 100 WATT PEP MOBILE
LINEAR AMPLIFIER MODEL HA·250

• Covers 20 to 54 MC-Perfect for 6 Meters
o Operates All Modes-AM, FM, CW, SS8, DSB
• No External Switching Circuit Required
o Efficient Buill-in 12·voll Power Supply
• Small, , • Compact •. • Only z-tnches High

See June 1966 QST For Details

I
•

Over 500 Pages
" I Featuring Everything

in Electronics for
• HOME • INDUSTRY

o LABORATORY
from "World's Hi·Fi & Electronics Center"

11 1 Jericho Turnpike
Syosset, L I•• New York 117"

LAFAYETTE 1967 CATALOG 670
LAFAnnE RldlG ELECTRONICS
Dept. 73-6 P.O. Bol. 10
Syosset, L.I., N.Y. 1171t

r----------------~o Send me the FREE 1967 Lafayette Cata log 670 J 3-6 •
I I
I Name I
I II Addre.. ..........................................................................................•... I

ICily ····················································· 1

I State ...............................................................•...... Zi• ..................... 1----------------_1._--------------_ ..
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Six Meter Transceiver
A battery-operated portable or fixed trallsce;cer

.\Iost hams would like to have a completely
portable transceiver. Some want to be pre
pared for emergencies. Some like to mountain
top. Some just like the idea of having a com
pletely independent rig to carry around for
special events or picnics. T he Lafayette IIA
650 is perfect for these uses. It is small, ligh t,
has a sensitive receiver, and adequate power
for most of these uses. Let's take a quick look
at what's in it:

The receiver uses five modern silicon transis
tors in a single conversion superheterodyne.
The rf amplifier is protected by a diode against
nearby transmitters, and the oscillator is zener
diode stabilized. Two if stages at 1650 kHz
furnish plenty of amplification. A noise limiter
is wired in the circuit and the AGC has a
sq uelch-like action : when no signals are being
received, there's very little output from the
speaker until a signal is received. There's
plenty of audio for use except in very noisy
locations when earphones would probably be
worthwhile. A spot switch lets you fi nd your
operating frequency.

T he transmitter uses 8 MHz crys ta ls and
sockets and a switch are provided for six crys
tals. F ive silicon transistors are used in the
transmitte r and the circuit has p lenty of filter
ing and selective circuits to prevent TVI. Both
the driver and fina l are modulated for full
modulation. There were many excellent com
ments on the audio. It has a very clean, com
munications-shaped quality and gets through
interference very well.

78

The HA-650 operates from 12 volts or so.
T he package includes space for eight flashlight
batteries, which seem to last quite a while, or
you can install the rig in your car (positive or
negative ground) using the mobi le mount,
power cord and instructions provided. You can
a lso buy all AC adapter from Lafayette.

A whip antenna is built into the transceiver,
and it is convenient to use for walking-portab le
use with the nice leather carrying case that
comes wi th the rig. As this area is horizontally
polarized, results with the whip weren't par
ticularly dramatic, but stations 40 or 50 miles
away were worked from a good location. Using
the H A-650 with a beam or dipole made from
a couple of Lafayette 58 inch telescoping
whips is another story. We worked a number
of stations 150 miles away from Pack Monad
neck. Reports were 59 and better and every
one commented on the excellent modulation.
The receiver stands up well to strong stations
unless they are very close, when some cross
mod ulation becomes evident . I t's Hot too seri
<HIS though.

The inst ruction book is satisfactory in com
parison with many other equipment manuals.
It answers most of the questions you're liable
to have about installing or using the rig, and
also gives alignment instructions and a large
schematic. Someone who isn't very familiar
with semiconductors isn't going to enjoy servic
ing the transceiver, but otherwise it shouldn't
be too bad-if service is ever needed, since
everything seems to be well made and the parts

13 MAGAZIN E



A DPDT SWITCH
INTERNALLY CON 
N£CTED IN D£·
ENERCIZED POSITION

A DPDT 5WITCH
'or 5WITCHINC 2
COAXIAL lIN£S
SIMULTANEOUSLY

HEAVY DUTY SPDT
COAXIAL RELAYS

DK60 SERIES

DK2-60 SERIES

DK2-60B SERIES

DK'. S.£RlES. AC or DC
UHF connectors from $12.45

A\"Hlif,blo In 811 . tp nd llrd AC-. , $1900DC " ol lll l! "~ .~ rom . el

With UHF COAXIAL COf\;NEC-
TORS ~_~ • •• hom $19.00 e .ll .

~
&h 5&c····· eli
¥,_ ..."'"
~

OUR SPECIALTY, .. Your No.1 source
for standard and special application units.Transmitter

Inpu t to f ino l: 2 !1:2 watts
Modu la tion: Closs 8 , 10 0 % capability
Curre nt d rain : 40 0 mA maximum
T·R switching: re la y type
Antenna ou tpu t impedance: 50 oh ms nomi
nal

.. . \l'A ICC Il

lafayette HA-650 Specifications
Receiver
Sensi tivi ty: better tha n 1 uV for 10 dB SIN
ro t io
Select ivi ty : 6 d B down a t = 3 kHz, 40 dB a t
= 8 kHz
Ima ge reject ion: 55 dB
Freque ncy ra nge: 50·52 M Hz
Cu rrent drain: 80 mA

Miscellaneous
Power supply: 12 to 16 V de
Dimensions: 9!t2 W x 5 !/:z H x 21.1.l D.
W e ight: 9 pounds with batte ry
Price: $1 19 .95

arc couservut ivelv rated. T he driver and final-transistors are made b v Motorola and the- .
others would he easy to replace with sta ndard
American re placements j f you had trouble find
ing the Japa nese ones.

I was quite p leased with the II A-6.50. It 's
comp act uud we ll-made a nd offers excellen t
performance for its price . I think that anyone
who bu ys or lI SP S one will he very happy w ith
it.

Removing Excess Soldering Flux
Ap peara nce of much otherwise good clcc

Irenic work is quite frequentl y spoiled hy
excess soldering flux 011 connect ions, and hy
the dust tha t eventua lly a ccumulates on the
res id ua l flux.

Larger accumulations of natu ra l and syn
th z-tic rosin carr be removed by careful scrap 
ing, followed b y use of a solvent on a cotton
swab cr a small brush. Good solvents, in or
d er of increasing strength, are carbon tet ra
chloride, denatured alcohol, rubber cement
thinner. type cleaner, and ac-etone. All should
be used wi th caut ion, w ith adeq ua te ventila
ti - n. a nd away from na mes a nd hot objects.
Carbon tet rachloride w ill not burn , b ut oxi
d izes to phosgene if it fa lls on a hot object.
such as a so ldering iron .

D o not use these solvents 0 11 plast ics with
out a p reliminary test. Some plastics soft en
0 11 contact w ith acetone and similar sub
sta nces.

MINATURE. lOW COST
50 o h m SPDT

COAXIAL RELAY5

NEW MANUAL COAXIAL

SWITCHES
• :'ot Water SwitehM l

DK77 SERIES

I P3T COAXIAL R£lA Y FOR
REMOTE SWITCHINC of r.f.
50URCES

DK72 SERIES

DK78 SERIES

Ava ilable : l P21'. SP3T. lP6T
and cros~er s"·i t"h _

h om $12.7 5 u .

WIn! UHF CO:.:.ECTORS $22 .9 5 u .

••
hom

OK 77 r ..lay~ a"allable wi th pho no. $7 90
TNC a nd BSC ('oada. con ne<:tou - • e .ll .

Thief RiYef fall s , Minnesota
DOW-KEY CO.Donald Ives• • •
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(Coll tiuucd from I'age 2)
too wcll, but they a re important to DXers. 1
would say that a lot can be done to make our
QSL's more interesting. I know I keep the
better ones on the wall of mv shack and I like,
to look up at them when I am working the
fellow again. In the past I was gung ho for the
curd with an interesting design _ . . the one
that really stands out on the wall . Now I'm
swinging to the idea that it is nice to JIiIVC a
picture of yoursel f, your shack, perhaps your
house or even your town on the card .

On my card I have a picture of my moun
tain shack with all the towers and VIII'
beams. It makes quite an impression, appar
ently. because a number of OX stations have
particularly mentioned looking a t it. Just last
night I worked 9LlTL and he said he had
seen m y card at 9L I IIX's! The antennas and
towers draw the gasps _ . . no one has men
tioned the Iittle picture of mc and my two
ltalian Greyhounds on the other side. Aha.
that gives me an idea. I'll get out the Polaroid
and take a picture of m yself holding a gun to
my head ami print a cap tion, "Send me a
QSL or else."

No DX station has any excuse for not
QSL'ing any more. The institution of the QSL
manager is well accepted and there arc hun
dreds of fellows waiting to manage someone.
Some managers even print up the cards. but
thi s is asking a lot. All a D Xer has to do is
send in h ts logs to the manager and every
thing is done. I know that I much prefer to
deal with a manager . . . then I know that I
am going to get a QSL. I have too many blank
p laces Oil my wall where fellows who have
promised to QSL haven't. Probably the worst
of a ll in this category has been F)7YL. Ernest
earncst ly promises QSL cards to one and all.
but you virtually have to go to his shack to
get one. Some fellows that have sent him
ready-made cards waiting only his signature.
comp lete with a self add ressed envelope with
the right postage in his own stamps haven't
gotten a card . Fortunately Monique FG7XL
has rescued us from this monster and is busv
answering tile cards for Ernest. The next time
you talk to Ernest try to expla in to him about
the importance of QSLing . . . it will co st him
Ilothillg.

Wenker DX stations get completely covered
lip hy fln- ('a ll ing stat ions und W P f' xlw r it>U(·p
tile com p lete stup id ity uf many minutes 01
calling with no one being able to hear whether
the DX sta tion is answerin g or not. It would
seeru to me that once a DX operator finds
himself in this spot he should run not walk
for SOIllC help and select one of the biggest

$31.95
42.95
39.95
59.95
49.95
77.50

List"• •

tlt""\ RG-8U Cooxial Cabl.

13~ p. ' f ••t

SEE YOUR DEALER OR WRITE FOR CATALOG.

A18-3 10 MeIer, 3 Element, Boom 10'
A28.... 10 Meter, .( Element, Boom 18'
A21a3 lS Meter, 3 Element, Boom 12'
A21 .... lS Meter, .. Element, Boom 22 '
A14-2 20 Meter, 2 Element, Boom 10'
A14-3 20 Meter. 3 Element. 800m 20'

acceUOrlel .
......Wr it. for

10 - 15 - 20 METER
MONOBEAMS

CUlh Craft Monobea ml combine superior elec
tricol a nd mecha nica l fea tures with th e best
quality materials a nd workmansh ip. They w ill
provide reliable day to day omateur communi
cations and that extra OX punch, when need ed,
for contest w ork or emergency communications .

ALSO-we can ha ndle yo",r antenna requi re .
mentsl We Itock ANTENNA SPECIALISTS, CUSH.
CRAFT, HY·GAIN. MOSLEY. NEW-TRONICS, &
W ES STE R-both fixed Itotion & mobile, plul

FOR
MORE
OX PUNCH

Pl.159 50·239
STOCK NO. 2~·304 STOCK NO . 239-304

ONLY 34~ EACH
IN LOTS OF 10 OR MORE

~(,l4H4 RADIO

Mini," ", ," ord.r 100 f..t Stock No. 7318

For Prepaid Shipment Continental U. S.
Order by a bo ....e Slack N",mben

••••••••••, ••c,•••",.,,'C.'••b'.'••bb'

P. 0 , BOX 31'2 CONCORD. N . H. 03301
FON E 603·225 ·3358

,
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FREE! • 1966 CATALOG &SAMPLES
Thousands upon Thousands of Completely Satisfied Customers

Write Today To:
HAM WHOLESALE CARD CLUB

Dept. H

Box 461 _ Lexington, N.C. 27292

..

TRANSISTOR

TV CAMERA KIT

Sou'" $;001" Oty, N.bra.Jca 6V76

GU ARANTE ED TO PII T
"ZIP" IN TOUR HOUTI

'~"

g~allEW

PE RfECT fOR IW.lS, EXPER IMENT ERS, I

LOWBUDGET IHtltISTR IAL APPLICAT IONS.

...., ..
"" ATV RESEAROl..,1 Xl.I"; ~ _ ..

0It Office .,,, 396-$

sur OON'T 1£ fOOlED INTO THINkING WE'VE
SACRifICED QUALITY fOR ECOND6IY, WE tlAVEJrl'T1
IT'S PUFOftllAHCt Will DELIGHT TOU.

flNAllTI A TRANSlSTOll CAMERA kiT SELLING
fOIl UNDER suo.oo. THIS IS l ESS THAN THE COST
Of At« OTHER\rIA TIONAlLT ADVER TISEDCA.llERA
-EITHER nAHSlSTOll OR TVB£l1

. .. Wayne

signals to ~fC for him and collect the calls
of those trying for a contact. I would furt her
suggest that the ~ lC spend as litt le time on
the air as possible . . . first get everyone on
the frequency familiar with what is happen
ing, then ask for the spread out system of
ET3AC and log calls. Then read off the calls
to the DX sta tion and insist that everyone
shut up until called by the DX for a report.

By the way, while on the subject, let's
come to an understanding .. . either you arc
working DX or you are rag chewing. Why try
to mix the two? That doesn't mean you can't
rag chew with DX, just don't start a rag chew
when a DX op is obviously trying to give
out reports to a number of stations. And this,
to my mind, includes such time wasters as
spelling out your city, name, or remarks to
the effect that you are going to keep it short
because a lot of others are waiting. Give the
report. say your 73 and sign off and clear and
get away. Make sense? And for heaven's sake
don't start asking about QSL's . .. he knows
that's what you want. If you don't know where
to send the card wait until you are through
and ask someone else that has been doing more
listening and less ta lking.
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Kent A. Mitchell W3WTO
1760 Preston Road
Hagerstown, Maryland 21740

The Conar 800 TV Camera Kit

Once the word gets around, CO~AR I:\"
STRU~IE;,\TS will undoubtedly find that their
int roduction of the Model 800 TV camera kit
has won them a permanent place in the hearts
of Amateur TV experimenters. They have a
real winner! Priced a t $209.50 in kit fonn,
this is certainly the lowest p riced complete
TV camera on the market today. Included as
sta ndard eq uipment i sa 2.5 mm , f1.9 lens,
with wide angle and telephoto lenses avail
able as optional accessories at a reasonable
~36.00 and $28.00 add itional, respectively.

82

The all important divicon tube is the popular
7038.

\\'hilc contained in a small package, the
circuitry is not crowded and no problems were
encountered during construction. With the
exception of the power supply circuits and
the rear panel controls, the majority of the
components are mounted on a large, heavy
foil, etched circuit board. This circuit board
certainly contributes to the low assembly time
of approximately eight hours. I could find no
errors in the construction manual . . . but read

73 MAGAZINE



Here's wha t comes in the Cane r TV kit . All pa rts
includi ng the expensive lens end vidicon e re in
cluded.

-
- -
IIIlI::

'eoria, IIlinoi,

HeClvy Duty Self 5uppClrling
and Guyed in Heighh of
37 - 54 f.., (55)
71 - 88 feet (guyed)

P. O. 10. 2000

Sta ndard Dut y Guye d in
Height , of 37 - 54 - as - 105
and 122 feet

TWO CATEGORIES TO CHOOSE FROM

"World', Uult'8t EXCLUSIVE JlonufGdUru
of Too,,"",,; dnignl'rI, mgin«rs, and in.stollws

of compkU mmmunication~r l)I'ums."

ECI , e of Ope rCl tion- roller gu ides between sections assure
. t'HlIY, safe, friction-free ra isi ng and loweri ng. Strength_

weld ed tu bu lar steel sections overlap 3 feet a t ma xi
mum heigh t for ext ra sturdiness a nd st re ngth. Unique
HOHN rai!ling procedure l'CI i, . , all ,ftlion, tog ether- uni .
formly with an equal section overlap a t o tt heights!
Ver,oti lity - de lligned to sup port the larges t antennae
with complete safety and assurance CIt a ny height de,ired l
Simple In,toll ot ion - ins ta ll it yourself-use either fla t
base or special tilting base (illustrated above) depend.
ing on your needs. Rated Clnd Ye,led - en tire li ne engi
neered 80 you can get exactly the riilht size and properly
rated. tower for your antenna. The HOH N line of towers
is (ompl ele. l in( G,;dvoniud _ hot dipped galvanizing a
standard-not an eatra-cwith all HOHN towers! Prices
start at less than $100.

ROHN has these 6 IMPORTANT POINTS:

SEND fOR ROHN TOWER HANDBOOK
- $ 1.25 VCllu.
_ONLY $100 polltpaid (.~("io l to readers

of 'hIS mogozinl') . Near eat
sou rce or supply """nt on request, Re pre
eentenvee world-wide to serve you. Write
today to:

ROHN Manufacturing Co•

• f

•,

-

••••

••• •

the text carefully and don't just try to see how
fast you can p lace your check marks next to
the assembly steps, There are several areas
where an inexperienced builder might have to
backtrack and reposition some components be
cause the hints hidden in the text were not
followed. However, I don't suppose anyone
would be building a T V camera as his fi rst
construction effort I

The kit arrived at the QTH of W3WTO in
a surp risingly small and ligh t package. Being
used to watching my delivery-man trudge up
the steep slope of my lawn with a kit and
appearing to be carrying a carton of surplus
cannon balls, I began to wonder if I was get
ting my money's worth! However, as you
know, TV circuits don't require ultra-stable
vfo's . , . and their associated boiler-pla te stiff
chass is, nor heavy high current transformers
in the power supply section.

The majority of the kit's components come
mounted on three folded 17J2 by 30 inch cor
m gated card board sheets and are held in
position by a p lastic film, The plastic may be
stripped away to expose on ly the components
required during a particular phase of con
struction. T hen too. when ti le evenings work
is done, the remainder of the parts may be
quickly removed from the kitchen table . , .
or wherever else you have been incurring the
wrath of your XYL.

Upon completing the assembly of the kit,
a ll the controls are pre-set to approximate
positions as per the instruction manual, a TV
receiver is connected to the camera output
cable, the camera power switch is placed to
the ON position, and a hex alignment tool is
uti lized to adjust the camera rf oscillator slug
tuned ad justment to any desired channel from
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Horizont a l Sweep _ ,
Ro te . ..•. . ..•. . 15,750 H~ nomlno

Ve rti cal Sweep
Rote 60 H~ (line locked ) -

Scan n ing •. .. .. • . •. Random in te rla ce, 2 : 1 rat iO,
525 lines per fra me, 30

Sync and frames per second .
Blanking .• .. ... . Combined sync and blank-

Scan Fa ilu re ing sIgna ls. . .
Protecficn Beam oetccusstos If'l the

eve nt of horizonto l sca n
fa ilure.

Output •. ... • •.•• . 100,000 p.V o f modulated rf
on a n adjustable carrier fre 
quency of channel 2 to
channel 6 (+ 2 MH~ band
pass) into on out put im pe
da nce of 75 ohms, un
balanced.

Resolut ion 2 40 lines (3 MH!) 2 '
St a nda rd Lens . . • . . . 25 mm , f 1.9 , focussing

t o in f ini ty.
Dimensions .•. . .••. 5" X 7" X 12-t,4."
We ight ... . • . . . .. . 11 pounds
Ki t Pr ice • . .•• • • .• $209 .50

Here 's the vidicon side of the ca mero a ssembled.
Watch 73 for complete inst ruct ions for sett ing up
your own ama teur TV sta t ion.

Specifications

i

.2 th rough 6. Next the HORIZOi\TAL control
is adjusted until the camera sweep is syn
chronized with the TV receiver. Then, the
vidicon tube is inserted into its socket, and
the TAHGET, BEA~I , and FOGUS controls
arc adj usted carefully until . . . there it is!! A
beautiful, clear, video picture! The thrill of
looking at your fi rst home grown video is
almost akin to that of the reply to your first
long shaky CQ.

Iucludiug the vidicon, there are onl y six
tubes in the camera. The video output of the
7038 vidicon (VI) is nmplifled hy the du al
sect ions of the two GUS video amplifiers (V2
uud V3 ) and applied to the grid of the triode
sect ion of still another 6US (V4A). The sec
ond half of tile GUS (V4B) is functioning as
an electron-coupled ultra audion rf oscillator.
The oscillator output is coupled to the cathod e
of the triode section where the rf is modulat ed
by the video. The vertical sync pulse for the
camera is developed in a clever little circuit
consisting of the neon pilot lamp which is

) .. J 6Y2"
II lIcllauls

10463

WIRED $259.50

Complete

Nothing else to buy

ONLY

C(JN~AR
INSTRUMENTS

DEPT. KJ6C

• l owut priced com pl e te TV
camer o on the m ark et

• Co nnects insto nlly to C1M y

sta nd ard TV set
.. On the g i. in leu than •

hours assembly t ime

Send for New Free
CONAR CATALOG

CONSTRUCT YOUR

EQUIPMENT fHE

EASY WAY-USE

THE UNIT CHASSIS
Wi.~ ':1n (' ' es ' thl subcnossn 'lui
u ... · _hp " ·...e r... th l ...O IS 'lcc e ~ ·

sibte, Assemble the subchossis
into t he unit cbcssis ond YOU
hoye a professional package.

Div ision of Not ion a l Rad io Ins lilute
3939 W isconsin Ave . , N.W .

Wash ington , D.C . 20016

Electronic Sales
Chicago, III . 60626

DEVICES
BOX 136 BRONX N.Y.

3W' HALF RACK PANEL
10" Depth $S.OO PPO
Check or M.D. No COO

NYC Res. Add 5%
NYS Res . Add 2%

WE WANT TO BUY
Surplus Aircraft Radio & Test Equipment

w. w ill pay COlh or Irad. you (w ha tever you n ll.d)
for Ih e followIng Uems:
Tesl Equlpt. Signol Generators.
Mllo lurtm llnl, Corp. Mod&l s 65.8
Boonlon Radio Co . Mod.l, 232A , 235A.
H,!~I.It.Po(kard Co. Mod.l. 6080 . 612A , 624( .
MIlItary Model • . SG-1A ,SG-2 SG- TJ SG--66A MD."A,

TS·510A. '"
Aircraft Navigation & Communication Equipl.
AIC-34, AIC-38, ARC-52 , AI(.73 ARN-14 ARN.'.,

ARN-7 J. ••

Aircraft Instrumen's.
ID-249A, 10· 250A , 10·251. , 10-351A, 10 .387,
W. o b o wont la te type Ai.uoft Radio clnd Radar equip
m_1 ma~ufoctur.d by Collins Radio Bendix Rodio and Air_
craft Ra d IO Corp .
Writ. , Wi,. or Phon. if yOIl con supply a ny of tne,• .
Ask for Norm Eichnel'.

Norman
14 13 Howard Sf.

FROM CONAR-THE ccrv CAMERA KIT
THAT BREAKS THE PRICE BARRIER!

1001 uses in home ,
school, indullry. Needs
no expens ive manila'

se ts, (onnetls ' 1'1'10",1,
10 antenna lerminols of
you r set. Uses any un
us"d chon ne l from 2 10
6 . Sharp 1 .9 lens gives

ctecr piclures even un
der shaded condi lions.

Guoro nteed fa . one y~r

on all porlt wilh exee p

lio n of vidicon Ivbe ,
which comes 90-day
wa rra nty. Order your,
todoy!

MODEL
800
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You con see from this side view thct most of the
parts o re mounted on on etched circuit boa rd.

,..,. - II.

$44.95
$29.95

Enjoy dramatically im proved ac
cel erat ion - eliminate plug fouling
and the effects of point bounce.
Get better ga s m i leage and instant
starts.

Instal ls in ten minutes ut il izing
o rigi na l co il. Utterly reliable and
fully warranted . Not to be confused
with ea rlie r " t ransistor ignition
systems. "

Factory Wired
Kit Form

Posf tl !/ t' I'" id .
St'lld check n-ith. onivr to ...

BROWN
ELECTRONICS, Inc.

Broadway at Jefferson
Fort Wayne, Ind ia na 46802

DELTA MARK TEN CA PACITIVE
DISCHARGE IGN ITION SYSTEM

Now that you have overcome your
ignition noise, lns tol l 0

TICKLE YOUR TIGER!

Everything
you've
wanted
in a 6-meter
transceiver Complete flexibili ty- bu ilt -in dual
power supply for 115 VAC or 12 VDC, compact size
make it ideal for mobile, fixed or fie ld use, Loud a nd
clea r reception-highly sensitive and selective dual
conversion rece iver offers great freedo m from birdie s,
tweets and spu rious signals, Front en d de sign p ro
vide s sup erb signal cap tu re , fr eedom fro m cross mo d
ulation a n d overload. H igh Talk Power Modulation is
a ch ieved b y an effective 22 w att input transmitter,
with speech c lip p in g, For a clean 70-75 watts ou tp ut ,
combine the -ee'ee'' with the powerful Clegg Apollo
Linear Amplifier, Built-in S-m eter serves 8S tune-up
meter for transmitter. Th e spectacu lar new ee'er is
g rea t for hams, CD, MARS a nd CAP operato rs . See
Clegg a nd Squires-Sanders communications prod ucts
a t your d ealer. Write for li tera tu re today to:
Squires-Sanders.Martinsville Rd .,MiIlington,N. J.07946

SquiresU .Sanders

CLEDD
Uuu'er"

-
_0

./J

\V3\VTO• • •

fi red by 60-hertz ac from the secondary of the
power supply tra ns former and the resultant
spike is utili zed to drive vert ical disch arge
tube (V5A), one half of a 6FD7, to cut-off
. . , producing a more husky a nd b etter
shaped pulse with wh ich to work. The pulse,
as developed across the cathode resistor of
VSA, is utilized as the vert ical sync pulse and
the blanking pulse for the vidicon. T he same
pulse, as developed in the p late circuit of
VSA, is coup led through a long time-constant
res is tor-capacitor circuit to produce a saw
tooth waveform wh ich , when amplified by
V5B a nd applied to the vertical deflection
yoke, becomes the vertical sweep . The hori
zonta l sweep is generated by a free running
multivihrator ( V6A and V6B ) set to app roxi
mately 15,750 cps and is applied to the hor
izontal deflection yoke. Should the multivibra
tor cease to funct ion, the cathode current of
\'6B increases and since the vidicon focus coil
is in series with the cathode circuit. the vidi
con e lectron beam is defocused so that a spot
will not be burn t on the ta rget area of the
tube.

After you have your camera in operation
and adjusted to your satisfaction, a nd every
on e in the famil y and neighborhood have
made faces at themselves on the living room
TV. you are ready to carry it into the h am
shack for its first exposure to ATV .. . w hich
of course means modification! However, in
this case we are only speaking about the ad
dition of a second coax jack to the rear panel
of the camera so tha t the video m ay bypass
the camera's rf stage and connect to your 440
me transmitter, The video should be tapped
from the grid of modulator V4A. Adequat e
room to mount a BNe type coax jack may be
Found just ahove the rf output jack.

Sec you on TV!
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The total population we found all the Alda 
bras were about 20 people p racticall y 1001
men. One old man I met there had been born
on Aldabras some 80 rears before and left the
island only once, going to xlahe for only a few
days. He told me he had no desire whatsoever
to leave the Aldabras and see the outside
world. This old man had been employed all
his life on Aldabra , was sending his salary to
Mahe where it was being invested for him.
They said he had become quite wealthy. Can
you imagine his out look of the world? His en
tire world was the Aldabras and not hing else,
and HE WAS VERY HAPPY. All the em
ployees on the island are usually Oil an 18
month work contract to the island Ieasee, and
are fai rly well taken care of. If they don't
smoke they have no use whatsoever for any
money. The leasee of the island furnishes
them with food and all the fish they want is
a lso furn ished them. Many other items from
the sea are also furnished them, they just
don't need any money at all. Most of them
work hard at their 18 month contract and go
back to vlahe (so T have been told) and have
one or two weeks of drinking, and running
around, until they are Oat b roke and are then
ready to come back for another 18 month con
tract. Either to Aldabras, Farquahar, Chagoes
etc. T hese fe llows are a happy-go-lucky lot
and none of the worries of the outside world
bother them at all . Maybe this old fellow who
was born on Aldabra has a good thing at that .
T here is nothing like a store on the island so
you need no money.

Every night about 7:30 P~ [ everyone gath
ers around the front door of the manager's
and listen to the radio belongin g to the man
ager, usually listening to Mombassa. Nairob i,
Tananarive, Ceylon or at times even London.

UNIQUE

Queens Village, N.Y. 11427

NEW

ORe KIT
215-28 Spencer Ave.

Send for free brochure !

C, LeRoy Kerr, WA6CTK
P,O, Box 444

Montebello, California 90641

Address •.• . .. .•..•••.•••••••• .••••••••

Full radiati ng surface but shorte r than a dipo le.
No co il s or traps to d istort the radiation pat
tern. The design result s in increased cccccr
re nee, and t herefore, sho rte r length , for reso
nance. Ideo! for place s where a futl- te nqt h
d ipo le is too long .

The 80/75 meter BARB'D W IRE DIPOLE is
only 96 feet long. T he 40 meter BARB'D W IRE
01POLE is only 50 fee t long, a nd will wor k on
15 meters, too.

May be fed with 50/75 ohm coax, or 72
ohm bala nced pair. Needs no t uners, loading
coils Or boluns.

Send $2 for inst ruction sheet and build your
own, or send $ 15 for the comple te a ntenna
(ei ther s ize) , shipped parcel post prepaid in the
USA.

Name ••. •••.•• .• • • • •• • Call . • • • • • •. . •

COMPLETE KIT PRICE ONLY

Featuring selectable upper or lower SSS - Selectable AVe ·
Coverage: 3.1-4.0; 7.0-7.2, 7.2-7.4, 14.0-14.2, 14.2-14.4M,·
Front pa nel key jack· New front panel and pla stic dia l
included·

New three band modification
delivers the performance of your

transceiver on five 200 kc band segments.

CTK'S BARB'D WI RE ANTEN NA

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

• • • . • . • . . . • • . • • • • • • . • • •• ZIP . . • • • • • . . •

~ -- - - - -- - ------- - - - - - --- - --- -- - ~
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He has a small Japanese transistor set with
short wave. These people have a good life
with no worries about anything. All you need
to wear on the island is a pair of short shorts.
The temperature is absolutely perfect during
the days and nights, I estimate it varies from
i 5 at night to about 90 during the daytime.
If you like sea shells they are there just wait
ing to be picked up.

After H arvey and Jake finished eating they
departed for the boat. They were going to
hunt a sand bar on the other end of the is
land and beach the boat and repaint it from
stem to stern . Since it was very high tide, and
the full moon was due that night, they would
not have to go too far up on the beach to be
sure the boat was high and d ry for they
wanted plenty of time to do the boat all over.
Harvey was going ashore with his tent and
set up his operation from there with his wind
charger, etc. They told me I would have about
14 days to operate while they were await ing
the next very high tide so they could float the
boat again during the height of the tide that
was about two weeks off. T his suited me fine
boy 14 days of hamming from Aldabra, that
suited me 100%.

After they had departed with plenty of help
from the islanders I soon had up mv antenna.
During this DXpedition I only had ' horizontal
dipoles. I knew nothing about the B y-Gain
Antenna Company and their fine all band
vertical ground plane antennas. I wish I had
known about them because I am sure I would
have put out much better signals than I did.
I asked the manager in what d irection did the
sun rise and set. Not having a compass with
me I took his word and got the d ipole up
broadside to Europe and the USA. The old
putt-putt was fired up and VQ9AA was on the

87

Because we sold Que la st spring on this
popular irem-I have been anxious to ob
tain more of these fine SSB transceivers.
Only 11 pieces were found- so first come
first served. Here's the dope.

The SSB-5 has four channels, each of
which may be set up between 3 and 15 MC
with one oven mounted crysral for each
channel {rec and transmi t ). Four sets of
adjustments plus an am terminal for each
channel are furnished. A self contained aud io
oscillator for tune up is available. 250 Watts
PEP input, furni shed with 1400 kHz, 6-pole
crystal lattice filters ( upper and lower ) and
4 crystals of your choice, with AC or IX:
power supply, m ike, instructions and spea ker,
at on ly $330.50. T he IX: supply and the AC
supply are separa tely available at $75.00.

Unit weighs only 16 Ibs and measures
12Y, x 7Y, x 13".

Push to talk operat ion, AM or SB on
either sideband at a fl ick of switch.

AM gai n and RF ga in cont rols and a delta
control for netting are also supplied.

T he receiver is hot-better than I IJV for
50 mw output with a 10 db signal-plus-noise
to noise ratio. Automatic speech clipping up
to 12 db included.

Will pi match any antenna from 10 to 80
oh ms including mobile whips.

RCA's price was $742.50. These new sees
are guaranteed to please-But there are only
I I left-N o foolin!

RCA SSB-S Transceiver

HERBERT W. GORDON CO.
Woodchuck Hill, Harvard, Mass. 0 1451

Telephone 61i-456-3548

Gus Browning W 4BPD
Orangeburg , S.c.

Part 15Gus:
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The fun began immediately, I mean to tell
y Oll I did business with a bang. it was one
solid pile-up for over 12 hours without a let
up, \ Vhen I first got going, the island manager
came to visit me, wanting to show the visiting
American the island, its turtles. b irds, etc. I
could seo that this fellow had the wrong im
pression of why I was there, He took me to
he a tourist, I turned 0 (£ the putt-putt and
told him I wanted to have a good talk with
him. \ Ve sat down on the b ack porch where
my equipment was installed on the eating
tuble of the guest house. I explained to him
what ham radio was all about. telling h im
about D'Xers telling him that Ald abra Island
was one of the rares t spots on the world and
th at thousands of peop le all over the world
were standing b y to QSO me while I was
there. I explained to him that lots of the ex
pense of my gett ing there was paid b y these
fellows, and since I was an honest fellow I
was obligated to do " OT Bl"G BUT OPER
AT E wh ile I was on the island. I told him if
things sort of quieted down that I MIGHT
HAVE TJ~tE later on to do some visiting of
the various parts of the island. I told him all
I wanted to do was to sit at my operating
table, hour afte r hour, day after day, and
work the boys one after another until I had
worked them all. I even asked him to have
m y meals at certa in odd hours, during times
I thought the bands' act ivity would be at their
lowest. After that I had no more trouble with
him wanting to show me around the island.
After about 3 days operation I happened to
notice EXACT LY where the sun sett led into
the sea and to my surprise it was not at the
spot indicated to me before. My antennas
were not b roadside to Europe or the USA,
they were off the ends.

The next day I changed this and all signals
picked up about 2 S points from Europe and
the USA. Another must for DXpeditioners
bring along your own compass and let it tell
you where to squirt your signals. Don't take
the words of anyone as to where is East and
West, most of them don't know. they just
th ink they do. Things were going fine with
me. T he food was very fine. Have any of yOll

ever eaten real turtle steak or tu rtle liver? Or
scrambled tu rt le eggs? The tu rtle steak is about
twice as tender and twice as whi te as veal
cutlets. The livers from these turtles a re out
of th is world and could be cut wi th your fork.
The eggs were about 75$ yolk and were very
fine when scrambled . I never did get tired of
eating tu rtle meat , e tc. Fish were prepared
in man y different ways. Fried, fish soup ,

Operator's Com"ention

Complete unit with case,
cord & plug. Can be leg

operated or desk mounted.

?" THE BUY
OF A

LIFETIME!
Canadian Air Force C.W.

TELEGRAPH
KEYS

•95

FEDERATED
PURCHASER, INC.

.. Sahara Amateur Radio

SPRINGFIElD, NEW IERSEY. 1$5 U.S. Route 22, 12011 DR. 6-8900
LOS "NGHES. CAL., 11120 West Ol,mpic BIYlI., 12131 GR 1·8214
SHREWSBURY, N. J. • ALLEN TOWN, PA. • SILVER SPRING, MD

~ile to John Romero, Hotel Sahara,
las Vegn, for complete details.

to tire folloll'ifl g manujacturers 11'110 Ilclped
to lI14h' the fjr,' t <JIIIllIdl Sl\ROC " real
"Fuu' "d llllesl .. .

MAKE PLANS NOW!
• . . to attend the second annual

complete
MONEY BACK
GUARANTEE

TER M S: Postage is
Prepaid. Send check
or money order for
$1.95 to:

s

Lin, ,, Syll.m, • G.lu)' EI.et.on;u , 10AIl • He.b t.<lo:.,
Co. • T, j·h Tow... • T"nlCom Eledro.. in , Collin'
It.di, Co. • Wi'prid. ChUla • Sid.bud- Engin,_ • Kenry
R,dio • Amph'nol Co'p . • Manl.y Electronics • Sw...
Elecl'oAin • Electro-Voin , W,uh.rbi. EI.cll'Onics • £·Z Way
PtoO'uch • N.w.Tronics Co'p. • Mission Ham Supply

SAROC*JAN.S-S,1967

88 73 MAGAZINE



SEPTEMBER 1966

-

8'

•



boiled fish , baked fish , fish curried and rice
being very nice. They eat plenty of rice there
and since I was from one of the rice eating
parts of the world, I was right at home with it
piled up high on my plate. Certain parts of
coconut trees were nice. when boiled in soups,
as well as bamboo shoots. I even had some
sea shell soup. the sea shells are placed in
boiling water, the meaty part cooked and then
it sheds away from the sea shell. Maybe some
people call this snail soup. They like plenty of
pepper in their food . After explaining to my
cook I did not like pepper he cut down from
195 degrees of pepper to about 125 degrees,
explaining that he could not cook anything
with less pepper. After a while my mouth got
tough enough to take it OK.

I tried listening for Harvey, and finally
heard him on about 14085 kHz about S 3. We
were separated far enough apart so that we
ca used each other no QRM whatsoever since
[ bad always used 14065 or 14035 kHz when
on C\V and about 14125 plus or minus when
on SSB.

After about 3 days of operation my power
plant konked out. Have you ever tried taking
off the cylinder head of an engine with on ly
a pair of regular pliers? \Vell I did. After
cleaning off the surp lus carbon, adjusting and
cleaning the spark plug and even trying to
clean up the valves the engine was put back
together and still it 'was dead as a door knob.
Plenty of spark was on the plug so it had to
be the [nel system. Off came the carburetor
and apart it carne. One valve sea t was com
pletely plugged shut, this was cleaned and
while trying to force the carburetor back to
gether something went "crack: ' Apart came
the carburetor again and I found that I had
broken one of the needle valves that was
made out of Teflon. No spare parts were alone;
with me. It was either repair this broken
needle valve or no more VQ9AA operation. I
had my electric soldering iron with me but no
electric current to heat it with. Try heating up
your electric iron with 4 candles as 1 did. By
being very careful I welded the Teflon needle
valve back together. smoothing the welded
spot with the hot iron, found that the carbu
retor gasket had got broken and found that a
call book cover made a FE gasket for the car
buretor. Back together went everything, and
the putt-putt cranked up immediatelv, and I
was back in business. The moral to this story
for you future DXpeditioners-bring along at
least some small spare parts and a few tools
to take your power supply engine apart with .
This is a ~IUST in my book.

At about sundown time 011 my first night 011

%"-1 0¢ ; >;."-3 0¢ ;
per foot. Other

$12.95 W2AU $12.95 • FOUR PURPOSE BALUN
Th. Balun Everyone has b"" wa iting
for . Will Help a TVI Problem • • Broad .
banded 3·32 me. • Center hang-up hook

lor inverted vees. • Handles full lega' power,
lKW PEP • Built -in lighloing arrester •
50239 RF connector for con Irlo5mission
feed line el iminates unter insuillor • With .
stlnds up to 600 lb . antenna pull • For use
wilh all type antennas led with unbalanced
cou line. • Weighs only 6112 ea. 1 '/:" diam.
6" long 2 Models: 1:1 matches 50 or 75
ohm unbalanced coax to 50 or 75 antenna
load. 4 :1 matches 50 or 75 ohm unbalanced
coax to 200 or 300 ohm antenna load . •
Helps eliminat. TV!.
• All New W2AU Super Vinyl 2 81

10·15 ·20 cued. Complete $54.95
• W2AU Super Fiberglas 2 el 10-15·

20 me'er quad . Complete qUid $99.95
UNADILLA RADIATION PRODUCTS

UNADIllA NEW YORK

~COAI
.-\~SlOl)I7

Rook for
~ Iol't' Il llla

We also carry a complete stock of Hy
Gain Antennas new and used. All rna..
terials for any antenna installation.
Wr.ite for information and prices.

ELIMINATE GUY WIRES
USE MYLAR ROPE

We stock all sizes:
¥a"-6 0¢ ; 'h"-$ 1 .1 0
sizes available.

ANTENNA MART
BOX 7 , RIPPEY, IOWA

JUST $9~~,,~~~.~~,~~E
us:t: CW monitor • • . use as code practice oscillator. This new
complete unit from hth Electronics Is powered by a standard
9·voll battery, contains a built-in speaker, on·off switch with
Individual volume and tone cont rols for a loud, clear tone wi thout
clicks or chi rps.
NO EQU IPMENT MODIFICATION - Simply connect spade lugs to
terminals of CW key. plug in jack. tum on and adjust volume and
tone controls . . • operates automatically • . • no accessory relay
••• no pickup antenna . •• no battery drain until key Is depressed.

Pretlslon Engineered. 100"," Warranted.
Oesl l ned and Developed In U.S.A. (forelln mfg.)

ORDER TODAY! Allow 2 weeks for delivery.

r -;L~R;;;C"';;U;U;-;ow;:nRm,,:t;L;- -,
IGentlemen: Ship to: Dept. 2 I
IPlease ship me I

CW monitor and code NAM~' _
Ipractice oscll1atOr(S) @ I

$9.95. Enclosed Is ADDRESS _

I 0 cash 0 check
I 0 mon ey order for CITY I
L...! ~:... ~

r
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RCA Model 508 Mike

Phone Patch Kit
In our June ad we lis ted a darned good

phone patch kit selling at only $5.95. W ith
50 kits made up-we thought we might sell
25 to 30. Were we surprised when more
than 65 were ordered-You bet we were
and so we hunted up more of the special
high quality repeating coil transformers
wh ich enabled this patch to be so successful.
Having four 600 ohm windings and made
so as to induce the least amount of hum,
thi s transformer, worth 60, really makes
this patch a snap to build. We supply this
kit complete with all parts and insrrucrions-e
bur less the chassis or box [Q build it in for
only $5.95 FOB Harvard-or if you want to

gamble $6.95 posrpaid ro U.S. or Canadian
points. Three Hundred Kits ava ilable. That's
all the rrnnsformers we could find .

Anorher very popular value is our RCA
Model 508 Dynamic mike. Many hams who
bought one from our ad in the June issue
have reordered. One fellow down Jersey
way bought four. There must be a good
reason-and that is that this mike has such
a smooth response for single side band. Cri sp
without being harsh. This is a new high im
pedance mike furnished with 20 foot shielded
cable, heavily chrome plated with response
from 200 ro 8000 cycles bur very flat from
300-2700 cycles. RCA's price is better than
$39.95. My price whi le they last S15.00
FOB or S16.00 postpaid in the USA.

HERBERT W. GORDON CO.
\'7oodchuck Hill , Harvard, Mass. 01 451

Telephone 617-456-3548

Two Extra Good Values
r

Aldabm I was on the air with a h ig pile-up
and a ll of a sudden I heard the doggondest
noise outside. Flapping wings, sq uawking,
screeching, thuds, e tc. I rushed outside to see
wh at was causing all this commotion and there
were birds by the hundreds in what seemed
to be a free-for-a ll. After watching this battle
roya l for a while I soon saw the pattern of
what was taking place. The booby birds that
were out fishing all day, filling their craws
full of little fi sh for their young on Aldabra
were coming home at sun-down and the other
birds (let's ca ll them falcons- they have an
other name ; I forgot what it is ) would hover
way up high, spot a certain booby coming in
about 50 feet above the water. The falcon
would close his wings and down he would
come like a stone, hitting the booby bird in
the middle of his back, almost knocking the
booby bird breathless I guess, thi s sudden
jolt would cause the hooby to heave up its
crnwful of little fi sh, the falcon would then
curve up under the booby and grab a big
mouthful of fish that had been spewed from
the booby. This little episode took place every
evening just before darkness came and it was
better than Red Skelton on TV. I never did
see any booby get thru with his crawful for
the young. I was told that this has been
stud ied and about 3 to 4% of the boobies do
get thru. whoever nam ed these birds booby
birds certa inly selected a very descriptive
name for them. They certainly are a booby to
fish every day for the falcons to get their catch
without working for it.

I soon settled down to a sort of regular
operating schedule. About 5:30 A~I (all these
times local ) I would get up, crank the power
plant up, work the fellows until the band sort
of leveled off at 10:00 A~I; then eat break
fast; in the sack until abou t 2 or 3 P~I , then
it was dinner and on the air until about 2: 30
A~ I a late snack to eat and to bed with the
alarm clock set a t 5: 30 A~1. T his gave me
enough sleep and still satisfied the gang with
enough activity and openings for everyone.

After the first week the big pile had been
worked down to a small one and I began to
have more tim e to look around the island like
a good tourist should. I was shown the turtle
pond where they kept usually around 200 of
those big turtles awaiting the bout from xtahe
which came when it was available. Xo cer
tain sched ule at all but usually every 3 or 4
months to pick up the live turt les and take
them on deck back to Mahe where they were
put into the turtle pond there and sold as
they were needed. Fishing on Aldabra is done
Oil what looked to me to be a large scale. Each
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boat went out every day and caught a hoat
full of fish. It did it the hard way. hy spear
ing the fish. \Vhen the fish are brought ashore
they are cleaned Up. covered with what looked
like icc cream salt and put out in the sun to
dry. Later on this dried fish is sent ha ck to
Mahe to be used there and some shipped
probably to Africa. Copra (dried coconut
meat ) is done on a fairly large scale, too. No
one seemed to he working very hard. They
have a certain amount of work to do each
day and most of them could do their daily
task in about 6 hours. Of course a few eager
heavers worked longer for extra consideration.
But this was the exception rather than the
rule.

I finally had a QSO with Harvey who was
operating from the other end of the island and
was told that we were going to stay there for
a tot al of 17 days-this was indeed FB news
for me. If there is ever a repeat of Aldahra I
will be prepared for some 40 and 80 meter
operation and thereby hand out a new coun
try to everyone 0 11 these bands. Maybe even
160 meters. Conditions seemed very good to
me while 1 was there, I wonder how they
would sound if I were there during the good
part of the sunspot cycle? Can you picture
the stations you could work from there when
In meters thru 80 opened up. Around the
dock openings would really work a fellow to
death. But what a I'll way to die? iii, iii!

\Vhil e Oil Aldnbra I got a message from
Peggy thru Ack that we had to build a new
house. It's a lon g story about a land deal I
will not take the time to repeat on these pages.
But on account of a deal on land Peggy said
a new house had to be built. I told her to go
ahead and build it and to not forget THE
HA~I SHACK. Let me tell you I did get a
ham shack built too. A lot larger and nicer
than I would have had the nerve to build
myself. Peggy even got my 150 tower taken
down and the 5 element beam taken apart too.
Boy I really found out what a nice XYL I
had and to this day she has not changed in
the least-in fact she gets better all the time,
still bringing my breakfast into the ham shack
each morning. and even supper if I ask her to.
There just aren't many like good old Peggy,
this I am sure of. How many of you fellows'
wives would let you leave them for first 7
months. then for TWO YEARS? I think the
percentage would be below 1%. Peggy says to
me her first obligation in our marriage is to
make me happy and she likes to a lso make
others happy and this is her method of doing
just this.

Model FS45

WITH VARIABLE OUTPUT LEVEl
_ . ....... T" mer comn .,... "'""Y f1.....t_d._ m;C,""""''' _ ~.....
the tfi lUI"," .. two 1. _
_ I> ..<til ....c._ """Hoi to _ yOU up
to!>O I,,,," the outwt _ "'" ....._.
y JUsl d,"I I'''''' _.el3 SiCn" lor ..... 10
my _~"'" all l hot 1..... _ ..-..,
1,_ . Vou can _ clow Of la, _.'1......
ttl,. "'W:'<>p/Ione. D< chanl" the outpIIt lor
• b'R orl,n", """,e. .

(",hluaI11. all _ ...... _ of , ...i ,
1M,., po wer, Tu n * J pull , ,,., .'p
batk inlo YOU , a nd ~HPS it up 10 lu ll
51'. ""~ .t . I" ,m.o'
~~'5 lallo .~ d I'~qu ~ n(y ....

0-'''' ... '«1·3 -.00 (.p,t. 10. 1>01.1 .nd
<'..' ..' ~Ol'~ t.anomi'olOn, wllh ~1IOC~C'4_It 1 01 ;nl."."'''C• .

h"I~ 1000< h ·lo · I.'~ 0' look 0"-0"
~,..te",nR - ,he ¥.I ..." ks wiln I II l ube
0' " 0" 0'0' 0' " 's "'S.'dl.... 01 ,wllch lnlj:
""'l ~".~n" o. ly pe.

SALE $12.99
THE TURN(R TRANSISTORIZED

~~

3 cond.lone shielded)coiled cord.

.66 db. 300 to 6,000 c.p.s.

SALE $13.99

FiElD
STRENGTH

and
SWR METER

SALE $26.99

MODEL 454C

• •
3256 N. PULASKI RD. CHICAGO. ILL 60641
Send check with order,Include postoge;extro returned

SEND FOR GIANT SALE CATALOG!!!

LATE SPKIAlS, ASSORTED KELLOGG RELAYS!!

6/35 volts 4PDT.6PDT,BPDT,etc. (reg. $10 eo.

S a.... .. ModeJ .s..x "XCel'l ",i'" nnl and h..midit)' proal Ce•• mIC
e lamanl. OUIIl,,1 le vt!1 _52 db. loll' Price $2'1.50

. " '''''''na,i"" MIIil thn .. ill ~i,,' .d",i",- Ii,"
"" ""J\h r""din~~ in 1........1 "nd t" n'-':l"d p"'''T.
( ·.... " .1 rllli n(~ ..11.... """""""n, ,n U..,ionl... """.... n•
.......i.... in( .., \I"n~mi tt,....... pur. ~k h.a .. """.i,'", II.'
",i".~",p "' "n",n, .. " h . .. .. .., ..1.., 1>..1.. u.)'"'1....." .....
..".1". ".di,·id lly bo."d .. ,.h ;n........·li........

SALE 3 FOR $1.99

MODEL 454X

GIANT MIKE SALE

Oultland'''O ba.... s tation ",;':,opl',o"•. Single 'SidH>3nd (Lim"ed 10
VOiCe, " 1fQUe1lCy '"",,"HI of :l(lO.3OlO C PS, ...n.it~I;VO!I le~

blae .. tal,n I,nistl Otl .q meral alloy ease. Ma y be ..,;.e<! lor VOlL
C_ wi."" lor push 10 ' al l<. Ha l .," . Ioc ll -<ln s.,len tor eol'Ilinuoo.ts
Ir• ....ms~ Comp"',. witr! CO;..., ICOfd (TI'I. ee <:anduc!Ot_
llhle~J.Outpul Ie¥el if; _ 4Il db. LlIct PI1Ce $2'150
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Loss in db =

This loss includes

>00

These contacts arc useful for switching other
circuits simu ltaneously with the antenna.

Once the b asic type of switch and the re
quired contact arrangement have been deter
mined, the stand ing wave ratio, insertion loss
and isolation of the switch should be rev iewed .

The stand ing wave ratio is the major ele
ment of transmission efficiency through the
switch. Basically, it is a comparison of the
characteristic impedance of the switch to that
of the transmission line into which it is in
stalled. For most amateur app lications, an
S\ VR tip to 1.5 or occasionally 2.0 is sa tisfac
tory, hut seldom greater than 2.0: l.

Crossta lk is another important considera
tion. This is a measure of the rf leakage b e
tween the used and unused contacts of the
relay. This relative isolation b etween contacts
is expressed in "decibels down," meaning the
leakage signal is down to some percentage of
t he operating signal. Since crossta lk is a result
of the capacitive coupling between the operat
ing and unused circuits, it increases at high
opera ti ng frequencies ( i.e., as the cap acitive
reactance decreases ). At 400 me, the single
bladed coaxial switch exhibits typical cross
talk of 40 db down. To reduce crosstalk fur
ther, it is necessary to emp loy shorting con
tact cons truction in which the u nused con
nector is term inated in a short-circuit. This is
a n absolu te necessity when transistorized r£
amplifiers are used in the receiver. The Dow
ke y DK-60G coaxial relay is of this type con
struction and exhibits grea ter than 100 db
isolation at 500 me.

Insertion loss is a measure of the power loss
within the switch itself and is expressed as:

10 I ( power output )
og ( power input )

the resistive loss of the con-

III !I·I I
. ..-.c. ....

J.J
", ,, ~ - ..

s
8..~ j ,~. 1.."
! •
I I! l .Jot .. ! ...,- f i

•

c. .. ...
>

In add it ion to the coaxial cable and con
nectors required in a coaxial transmission sys
tem , coaxial relays, switches, stand ing wave
meters, atteuua tors and dummy loads are
often included as operating conveniences.
\Vhen choosing these coaxial accessories, the
operating parameters should be evaluated in
exactly the same way as for the cable and
connectors. If the selected accessory exhibits
excessive power loss or results in a large
stand ing wave ratio, deterioration in transmis
sion line efficiency may be expected.

Coaxial relays
Of all the coaxia l accessories availab le, the

coaxia l changeover relay is probab ly the most
important. In almost every amateur station
w here a coaxial transmission line is emp loyed,
some type of coaxial relay is used to switch
the antenna between the receiver and trans
m itt er. However, the indiscriminate selection
and use of a coaxial relay may lead to prob
lems, particularly in the VHF or UHF b ands
or when usin g a transistorized rf stage in the
receiver.

Generally speaking, coaxial switches may
be grouped into two genera l ca tegories, de
pending upon th e swi tching mechanism. The
more familiar of these is the bladed variety,
in which the center conductor of a coaxial
sect ion is actua ted by a solenoid . Most re lays
in current lise are of this t ype. In the seco nd
category, a moving coaxial sect ion (both inner
a nd outer conductors) transfers rf power b y
solenoid actuated rotation. T his switch is the
more complex of the two a nd is normally
used only at frequ encies above 500 me.

The contact arrangement most commonly
found is the single pole, d oub le throw
(SPDT) type, but other arrangements are
available for specia l ap plica tions. Most coaxial
relay manufacturers will provide add itional
auxiliary contacts at a slightly h igher cost.

Fig . 1. Typical ope ra t ing character istics of the
Transco Series-Y coaxia l switches.

Fig . 2. Power handli ng a bility of the Tronsco
Series-Y coax ia l SWitc hes.
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Tobie 1. SO ohm Cooxiol Changeover Relays

Man u- Swilch Model
SWR

Ma. im um Power Auxilia ry Solenoid Connecto r
tacturer Type Number Frequency (watt s) Contact Voltages Types

- -
Advance SPDr CBj lC - 300 - V" 12. 24 vee, 11 5 VAC UHF

Amphenol SPOT 315 1.15 al 500 me 1000 100 at 1000 me Ho 6· 120 VDC or AC 'NC

Amphenol SPOT 316 1.20 al 2200 me 2750 100 at 2750 me No 6-120 VDC 0 1 AC ' NC

Amphenol SPOT 316 1.20 at 2400 me ' 000 100 at 4000 me No 6-120 VDC or AC N

Amphenol SPOT 317 1.20 at 2200 me 2750 100 at 2750 me No 26 VDC. 11 5 VAC 'NC

Amphenol SPOT 317 1.20 al 2400 me ' 000 100 at 4000 me No 26 vDC. lI S VAC N

Amphenol SPOT 3IB 1.20 at 2200 me 2750 100 al 2 7~0 me No 26 VDC 'NC

Amphenol DPOT 321 1.15 at 500 me 1000 100 at 1000 me No 115 VAC 'NC

Dow-Key OPOT OK2-60 1.15 at 500 me 500 1000 at 500 me V" 6·220 VDC or AC BNC, N. C. UHF

Dow-Key SPOT OK-60 1.50 at 500 me 500 1000 at 500 me V" 6-220 VOC or AC BNC, N, C, UHF

Dow·Key SPOT OK-61 1.10 al 400 me 1000 100 at 1000 me V" 6·220 VOC 'NC

Dow-Key SPOT OK-67 1.30 at 2000 me 2000 100 at 2000 me V" 6-220 VDC or AC BNC

Dow-Key SPOT DK-77 1.10 at 400 me 1000 250 at 1000 me V" 6-110 VDC BNC

Magnecraft SPOT 128 1. 25 at 500 me 500 100 al 400 me V" 12, 24 VDC, 11 5 VAC UHF

tacts, the dielectric loss of the insulators and
any reflective loss due to impedance discon
tinuities. The dielectric loss is nonnally quite
low in modern coaxia l relay design and the
resistive and reflective losses contrib ute most
to the overall insertion loss of the unit. The
resistive losses are minimized by using short .
silver-pla ted conductors but the reflective loss
is more difficult to control, especia lly at high
frequencies. However, up to about 1000 me,
the insertion Joss of well designed coaxia l
switches is negligible when com pared to the
transmission lines with which they are used.

Most coaxia l relay manufacturers have a
wide assortment of units available which will
satisfy nearly any application. These relays
may be furnished with 6 volt to 220 volts ac
or de solenoids, UH F, Bi\C. N , or C connec
tors, power ratings lip to 1000 watts at lOaD
mc and low stand ing wave ratios np to 10,000
me. Although the Dow-Key line of coaxial
relays probably finds the greatest lise in ama
teur stations because of their wide availab ility
and relatively low cost, other manufacturers
include Advance, Amphenol, Magnecraft and
Transco. Table I lists the operating charac
teristics of the major types of coaxial relays
availab le from these manufacturers.

\ Vhereas most of the switches in Table I
are of the leaf variety, the Transco relay uses
a moving coaxial section for greater power
handling, isolation and low S\VR characteris
tics up to ll ,OOO me. This unit was designed
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to meet the requirements for a small, light
weight, coaxial switch having good rf charac
teristics over a b road bandwidth and is widely
liSCO by the military. In the T ransco switch.
two independently operating solenoid s allow
eit her make before break or break before
make operation. Also, rf posit ions may be
both on or off simultaneously. For the UH F
enthusias t the surp lus Transcn switch offers
superior operating characteristics a t a modest
cost. T ypi cal operating and power handlin g:
properties of this unit are shown in Fig. I
and 2.

Photo by WA61AK.

The Dow-Kev Madej DK60-G2C coaxial rela y.
The desig n of this uni t is such tha t it provides ex
cellent isolation u p to 5 00 mc wit h minimum in
se rt ion loss.
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DIOl)[S ARE 1fI2011 OR EQUIVALENT

AU. RESISTOftS ARE ONE. WAn

Fig . 3 . Silicon diode coaxial a nte nna swi tch. This
switch provides more than 80 db isola tion with
less thon 2 db insert ion loss.

Although the coaxial type of changeover
relay seems like the simplest and most direct
way of switching the transmission line from
transmitter to receiver, it is somewh at noisy
and in some cases, slow. There have been
several electronic T-H switches introduced
over the past few years, first with vacuum
tubes and more recently with silicon diodes,
which solve these problems. The solid state
diode switch for example, is extremely fast,
completely noiseless, exh ib its up to 80 db of
isolation with only 2. db insertion loss and is
very simple and economical to build. The shu
plest of these switches is illust rated in Fig. 3.
This switch uses three inexpensive silicon
diodes, a few bias resistors, several capacitors
ami a choke 10 perform e fficient switch ing of

I

Photo cour t esv Barker & W i ll iamson , I n~, .~--"_·~-'
T he B&W e lect ronic T· R switch is an a utomatic
unit that au toma tica lly switches the transmi ssion
line from receiver to tronsm itter when transmitting.
This type of a swi tc h is idea l for break-In opera
tion a nd results in substantia l receiver ga in in
most insta llat ions.

coaxial transmission lines up to 30 me. To
understand the mechanics of this switch, it
must be remembered that a reverse biased
diode presents an extremely high impedance
while the forward biased device looks essen
tially like a short-circuit. With these facts in
mind, consider the ope ration of this three
diode swi tch when a positive voltage is ap
plied to point A; diode Ol and 02 will con
duct and present a low impedance while diode
D3 presents a high impedance because it is
reverse biased. Under this cond ition an rf
signal on the antenna passes to the receiver
with very little a ttenua tion.

If a negative voltage is introduced at point
A however, diode Dl and D2 will 110 longer
cond uct and diode D3 will present a low im
pedance to ground because it is forward
biased. Any rf signal on the antenna is con
fronted by the high impedance presented b y
the reverse biased diode Dl. A certain amount
of rf energy will leak by this high impedance,
but the high impedance presented by diotic
D2 must still be surmounted. A much easie r
path for the rf exists through the low imped
ance path to ground provided by diode 03
and the series bypass capacitor. 'Vith this type
of switching up to 80 db isolation can be
obtained with a minimum of effort.

One of the most important considerations
in diode switches is the amount of rf power
they can safely handle. Actually, there are two
separate and distinct ratings that are of in
terest ; peak power and average power. TIle
peak inverse voltage (PIV) rating of the di
ode determines the maximum peak power
that the diode can control. The average
power which the diode can safely switch is
dictated by its power dissipation and series
resistance. Sfuce the series and sl 111 lit diode
circuits operate ill somewhat opposite ways,
it would Bot be unusual to expect that their
power ratings mi ght be different. This is in-
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Phot o by VE2AU6 .

Th is simple si licon d iode con tro lled T-R switch
provides more tha n 80 db isolo t ion and le ss tha n
2 db insert ion loss from 3.5 to 30 mc. T h is unit
uses three inexpensive silicon d iodes ond may be
easi ly duplica ted in the home wor kshop.

deed the case and it is interest ing to note that
although the sh unt circuit has twice the pea k
power rating of the SN i t'S c ircu it , its avera ge
power rating is only one-q uarter as much as
that of the se ries arrangement. For 50 ohm
coaxial transmission lines opera ting with an
S\VR of 1 :1 , the respective power ratings
may he ca lcu lated from th e following eq ua
tions :

Series
Peak power = (PIV)"/ 1600
Avornge power = 25 Pd

Shunt
Peak power = (P IV)'/ 400
Average power = 6.2.5 Pd

Where: PI\ ' Peak inverse rating of the
diode ( volts )

Pd Power dissipation rating of
the diode (wa tts)

From these formulas it can be readily found
that to control the peak power of a 1000 watt

"-

The Dow-Key DK l is an untuned e lect ron ic trans
mit-receive switch for coaxia l Jines wh ich may be
used from 80 through 10 me te rs.
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C\ V transmitter opera ting at 70X efficiency
(700 watts into the transmission line), a series
diode would require a PIV of 1058 volts; un
der the same cond itions a shunt switching
diode would require a PlY of 529 volts. For
insurance against blowing the diodes under
peak power loads or S\VH chan ges, a safe ty
factor of 5()',l; should be added to these fig
ures. In the diode switch in Fig. 3, both the
shunt and series diodes are used, so both of
the above power formulas must he consid e red
in using a switch of th is type .

Coaxial switches
When it is necessary to switch several cir

cuits simultaneously or to increase the number
of throws over the simp le SP DT coaxial
changeover re lay, the m ost straigh tforward
a pproach is to use a rotary coaxia l switch.
\\'ith these units , switching may be aceom 
pltshed in a fraction of a second, thereby
eliminating the need for screwing and un
screwing coaxia l fittings and the possibility
of a n incorrect con nection.

These switches a re availab le in both manual
and solenoid operated versions suitab le for
frequencies up to 1000 me. Usually the leaf
type wafer switch is used as the switch ing
mechanism, but more expensive types em
ploy a moving coaxia l section similar to that
illustrated in Fig. 4.

Selection of rotary coaxial switches is much
the same as that for coaxial relays, with S\VR,
isolation, and power capacity b eing the m ain
points of interest. For compa rison purposes,
the operati ng ch aracteristics of various rotary

Fig . 4. Cross section a f a coaxial switch wh ich
has a low sta nd ing wove ra t io up to seve ral thou
sa nd megacycle s. Note that both the inner and
ou te r conduc tors a re switched together .
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Table 2 . Coaxial Switches

Man u-
Swit ch

Model Impedance
SWR

Ma. im um Power
Isolation ConnectorsIact urer Number (ohms) Frequen cy (watt s)- -as W SPH '50A 52 or 75 - SO me 1000 al 50 me 45 db al 30 me UHF

'&W SP1T 55M2 52 or 75 50 me 1000 al 50 me 45 db al 30 me UHF

,& W Sinile 5SIA 5? Of 75 - 50 me 1000 at 'Om< 45 lib at 30 me UHF
Transfer

'&W SPST 560 52 Of 75 - 50 me )000 at 50 me 45 db at 30 me BNC

,& W Sinlle ss: 52 or 75 - 50 me )000 at SO me 45 db at 30 me BNC
Transfer

'&W SPST 57O 52 or 75 - 50 me 1000 at 50 me 45 db at 30 me N

,& W SPH "0 52 or 75 - 50 me 250 at 50 me 45 db at 30 me Phono

,& W SP5T '90 52 or 75 - 50 me 1000 at ~O me 45 db at 30 me UN'

B&W 2P2T 591 52 or 75 - 50 me 1000 at ~O me 45 db at 30 me UH'

B& W SP2T " 2 52 or 75 - 50 me 1000 at 50 me 45 db at 30 me UH'

Dow-Key SPOT OKl8-2 50 1.10 at 500 me 500 me 1000 at 500 me 60 db at 400 me UHF, BNC, C, N

Dow-Key SPJr OKl8-3 50 1.10 al SOO me 5OOm< 1000 at 500 me 60 db al 400 me UH F. BNC, C, N

Dow-Key SP6T DK78-6 50 LIO at SOD me 500 me !ODD at 500 me 60 db at 400 me UHF, BNC, C, N

Oow-Ke~ Single OK78-T '0 1.10 at ~OO me ~OO me lOCO al ~OO me 50 db at 400 me UH F, BNC, C, N
Transfer

Oow.Ke~ SP6T OK71 50 1.10 al lOO me ~OO me 1000 at ~OO me 40 db at 100 me UHF, BNC, C, N

Dow-Key SP3T OK· 72 50 1.10 ai lOOme 500 me 1000 al 500 me 40 db at 100 me UHF, BNC, C, N

PI C SP5T PS7~0 50 or 72 1.2 at 100 me 100 me 1000 45 db at 30 me UH'

PI C SPOT PS7~ 1 50 or 72 1.2 at 100 me 100 me 1000 45 db at 30 me UH'

PI C Single PS752 SO or 72 1.2 at 100 me 100 me 1000 45 db at 30 me UH,
Transfer

Sentry SP3T - 52 or 75 - 50 me 250 al SO me - UH '

Waters SP6T ns 50 1.20 al ISO me I ~O me 1000 - UH'

Walers Single 336 50 1.20 al ISO me ISO me 1000 - UH'
Transler

Waters SPOT 341 50 l.20 at ISO me ISO me 1000 - UH'

Walers Dual 351 50 1.20 al ISO me ISO me 1000 - UH'
Transfer

Wafers SP6T m '0 1.2 at ISO me 150 me 1000 - UH'
Proia.

Waters SP5T 376 50 1.2 aliSO me 150 me 1000 - UH,
Pretax

Waters SPST 378 50 1.2 aliSO me 150 me 1000 - UH',

coaxial switches are listed in Table 2. The
majority of coax ial switches currently avai l
able fall into one of the six basic switching
configura tions illust rated in Fig. 5.

Selector switches were designed primarily

98

for switching the output (or input ) of a
coax ial transmission line between various an
tennas, or dummy loads. However, they may
be used in any insta llation where similar type
switching is d esired . The single transfer
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The PIC Pa lyswitch is a compact rf switch of
modern design which may be used with a full 2
kilowatts PEP up to 100 me. These switches a re
available in three basic models which will satisfy
nearly a ny requirement.

P hoto courtesy Po lyphase Instrument Co.

Photo by WA6 IAK.

Several Barker and Williamson coaxial switches.
Clockwise from the uppe r le ft : Model 560 with
BNC connectors, Mode l 550A2 with UHF ca n.
nectars, Model 551 A coaxial tra nsfe r switch and
Model 550A with UHF connectors.

switch is intended [ur switching various de
vices ill or out of series connection with low
impedance coaxial lines. Some of the uses a re
switc hing antenna current mete rs, antenna
tuning devices, baluns, etc., in or out of the
antenna fecdline system. They may also be
used to switch coaxial coupled power ampli
fie rs in or out of the antenna circuit at will ,
thereby permitting the exciter to be con
uected directly to the antenna during local
communications. The d ual transfer switch is
useful in switch ing converters, fi lters, ctc., in

I

IlECEMA

FILTER~

....,
TRANSFER

S..TCH

•

'-9 FILTER p.J

FIVE POSITION SELECTOR SWITCH
lalll S~,!I6O .

510,580
~ lC PS7:lQ

DUAL fRAN ER SWITCl'+
WATEIl'S 351

~----t

TWO POSITION SElECTOR SWITCH
law 55OA-2

DOIIHl[T 01<78-2
..1["5 ~ I

PIC I'$T51

S"GL£
TRMIISfER_m<

•

••

~-----~

I
c

0/o . 0
c

SI!'(;l£ TRAI'6FEI'I $WITOl
811 W 5~", $6\

OOW-K£T DKU -T
WAU Il5 S~

PIC PS1 52

SIX POSIT.".. SELECTOR $WIT,"
.....fEltS 535

OOW-KEY Dl<.TI-6

Fig. 6 . A typical coaxial switch ing arrangement,
with all the coaxial switching requirements of a
hom station being accomplished with coaxial
switches. This arrangemen t is much ha nd ie r than
screwing and unscrewing fittings every time you
wont to change a ccble.

IoU.Tf'l-E
SELECTOR •
_m< / -c,-'"'-,

/'

Fig. 5 . Switch contac t a rrangements of commercial
coax ia l switc hes.

TtoREE POSITION SELECTOR SWITCH
DOW-KEf DIlTS-3
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Photo courtesy Sentry Manufacturing Co.

The Sentry SP3T coax ial switch may be used to
swi tch up to three coaxia l transmission li nes. It
is furni shed with standard se ries UHF connecto rs
a nd wi ll handle up to 250 watts of rf power.

•
)

Photo by WA6IAK.
The Waters Model 351 coaxia l transfer switch.

IOU

Photo by WA6IAK.

Several Waters coaxia l switches. Clockwise from
the upper left: Model 336, Model 34 1 a nd Mode l
351 . All these switches ore equipped with se ries
UHF connectors.

and out of the t ransmission system. Some typi
cal applicat ions for these switches are de
picted in F ig. 6.

In addition to their normal line of single
section coaxial switches, Barker and William
son offers multiple gang types where up to
six single gang switches may be connected in
tandem. This arran gement is especially useful
where several circuits must be switched simul
taneously.

The operating characteristics of the Dow
Key coaxial switches are charted in F ig. 7.
These switches do not use the simple wafer
switch as the switching mechanism and offer
excellent rf characteristics up to 500 mc. Tn

~- ----- --Photo courtesy Waters Manufacturing Inc.

Waters' Protax'l'K ecextcl antenna switches ore de
signed to ground all the sta t ion antennas when
the rig is not in use. The Model 375 on the left
is mode fo r panel mou nt ing and has six connectors
mounted in the rear. The Model 376 on the righ t
has f ive side mounted connectors and is mode for
wa ll mount ing.
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Photo courtesy Waters Manufacturing Co.

A nea t coaxial switch installation . These switches
are arra nged for switching the receivers, trans
mi tte rs and a ntennas in a typica l a ma teu r s ta tion .

.tr
I Iii 1---/

1 ' ,ni l!

. .~" , '.. .. ....... . : e iii"

,~ .

'~ I
, ~

, ~ ,

2 '''' ':

Fig. 7. Typical opera t ing characteri stics o f the
Dow-Key coaxial switches. Note that these switches
p rovide low standing wave rotios and high isola
tion even at 500 me.

addition to their manually operated switches
Dow-Key offers electrically operated units that
may be used for remote switching of antennas,
transmission lines or other equipment. These
switches (series DK71 and DK72 ) exhibit
essentia lly the same operating characteristics
as the D K78 series (Fig . 7 ). T hese units arc
in waterproof housings wi th mount ing straps
suitable for d irect installation to outdoor an
tenn~ masts. With this type of installation, lip
to SIX antennas may be fed with one coaxial
line.

The Polyphase Instrument Company (PIC)
offers several compact coaxia l switches that
will handle up to 1000 watts at moderate rf
frequencies. The main advantage of these
switches is their small size.

Waters coax ia l switches are mounted in
sealed metal cases and are furnished with an
appropriate self-marking escutcheon plate and
molded phenolic knob. These switches are
furnished with UHF connectors mounted on
the rear side of the switch; this connector ar
rangement minimizes behind-the-panel instal
lation space and e lim inates the necessity for
auxiliary coaxial elbow fittings. 'Vaters
switches are rated at 1000 watts and exh ib it
an S\VR of less than 1.2:1 up to 150 me.

A recent addition to the \Vaters line of co
axial switches is the "Pretax." Bas ically, this
model is two switches in one; a regular an
tenna selector switch with a rating of 1000
watts and an auxiliary con tact for ground ing
all antennas ( leaving the receiver input open)
when the transmitter is not in use. This ar
rangement is designed to minimize the dan
ger of injury or fire during electrical storms.
Pre tax switches are available in either five or
six position con fi~l rations with UH F type
c-ouuectors.

Standing wave m eters

One of the most convenient methods of
monitoring coaxia l transmission line operutiou
is the stand ing wave meter. There are man"
devices available for this purpose as indicate~1
in Table 3, but most of the currently ava il
able units lise the familiar "rnonimatch" de
sign Introduced in the 19.50's. Standing wave
meters built using this principle may be left
in the transmission line a t all times without
a ffecting line performance.

It is essential to the understanding of the
directional coup ler or reflectometer type of
stand ing wave meter to realize that the cur
rent and voltage of the rf power propagating
along a transmission line toward the load are
in phase. On the other hand, it must be fur
ther understood that the reflected components
of voltage and current are exact ly 180 degrees
out of phase. This may be a little difficult to
envision, but none the less it is true, and ul-

'" 1J

Photo by WA6IAK.

A su rp lus coaxial switch that is actua ted by a
togg le lever. Th is switch has exce llent operat ing
characte ristics and may be used u p to seve ra l
thousand mccccvclcs.
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origin ally developed by the N'aval Research
Laboratories! and popularized by WlICP. '
This device uses a pickup wire which is paral
lei to the inner conductor of the coaxia l line
as shown in Fig. 8. Different manufacturers
usc various constructional techniques, but the
principle of operation remains the same. Since
the pickup wire is parallel to the inner con
ductor of the transmission line, a small voltage
is induced in it by inductive coupling. At the
same time, the voltage on the transmission line
is sampled by capacitive coupling of the
pickup wire; due to this voltage, a current
flows through the terminating resistor and
there is a voltage developed across it. When
the layout of the pickup unit is such that the
forward components of voltage and current
r'a use these two voltages to be in phase, the
resultant output is indicated on the meter.
The reflected components would have no effect
on this pickup line because the two voltages
would he out of phase and cancel each other
out. To detect the reflected components, an
other p ickup line has to be constructed with
the Ierminnting resistor at the oppos ite end;
the forward components would have no effect
Oil this line of course because the two voltages
would again be out of phase and cancel out.
Although the effect of both the inductive and
capacitive portions of the pickup line vary
with frequency, their ratio remains the same.
This just means that this type of a unit is
more sensitive on the higher freq uencies.

Usua lly when designing or building a
stand ing wave meter, the pickup unit should
be made much shorter than a quarter wave
length long. The only other p recaut ion lies in
the selection of the terminating resistors. First
of all, if they are too large, they will int roduce
a phase error in the voltage pickup and cause
poor nulls. On the other hand, if it is too small,

Fig. 8 . Schematic of a pickup unit for the direc 
t ionaI couple r type of swr meter.

1

though it is beyond the scope of this hand
book to exp lain wave mechanics, complete
details have been included in many articles
and in most antenna and transmission line
handbooks.

\Vhen the load is perfectly matched to a
transmission line, a ll the power which is trans
mitted toward the load (incident) is dissi
pated by the load. If the load does not match
the transmission line however, a portion of
the incident or forward power is reflected; the
reflected components of voltage and current
combine with the forward components to p ro
duce stand ing waves. The stand ing ' ....aves are
so called because they have a fixed position
for any given load impedance. When the re
flected and incident components combine, a
voltage (or current) maximum occurs where
the two components are in phase, and where
they are out of phase, a minimum occurs.

The directional coupler takes advantage of
the fact that the forward components are in
phase while the reflected components are 180
degrees out of phase. The pickup unit which
most manufacturers are currently using was

Photo courtesy Quement Elect ron ics.

Quement Elect ronics' combination swr bridge and
field st rength meter is a ccmpcct and versatile
instrument. In addition to swr measurements in
52 ohm lines. it serves as a field strength meter
with the antenna provided.

q '" •
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Table 3 . Standing Wove Ratio Meters

M od el Impedance Connector 5 WR Ma ximum Frequency
Manuf actu rer

Number (ohms) T ype Range Power Range
( watts) (rnc)

-
Am eco BIU 52 UHF 20: 1 1000 1.8 - 225

Bird Thruline 50 N, C, UHF 00 :1 5000* 2 .0 - 2300

Cesco CM 5 2 52 UHF 100: 1 1000 3.0 - 200

Cesco CM52-2 52 UHF 100: 1 1000 3 .0 - 200

H eathkit HM-1 5 50 or 7 5 UH F 3 :1 1000 1.8 - 56

M. C. Jones 250 50 or 72 N, C, UHF 20: 1 500 3 .0 - 225

M. C. Jones 260 50 N, UHF 20: 1 1000 0 .5 - 225

M. C. Jone s 300 50 N, C, HN 20: 1 120 25 - 2000

M. C. Jones 500 50 N, C, HN 8: 1 :1.200 20 - 2000

M. C. Jones 590 50 N, C 8: 1 120 1000 · 3000

M. C. Jones 700 50 N, C, UHF 100: 1 1200 20 - 1000

M. C. Jones 720 50 N,C 15; 1 J 20 1000 - 3000

E. F. Johnson 250·3 7 52 UHF 10: 1 1000 3. 5 • 150
250·38

,

Knight-Kit P·2 52 or 72 UHF 20:1 1000 1.8 - 432

lafayette TM -28 52 or 72 UHF 20:1 1000 2.0· 50

lincoln L2501 52 UHF 20: 1 1000 2 .0· 200

Quement - 52 UHF 3: 1 1000 2.0 - 50

Sierra 1648 50 N, C, UHF 00 :1 5000* 2.0·1000

* Depends on plug-In elem ent .

there won't be enough voltage developed
across it. However, proper choice of circuit
dimensions and component values will permit
operation over all of the ham bands up to 50
mc; some specialized units are useable up to
1000 me.

Of course, the accuracy of this instrument
depends quite strongly on the fact that the
voltage induced by the transmission line cur
rent just precisely cancels out the voltage
sample. \Vhat this means is that the pickup
line has to be adjusted to obtain a good null
when the line is properly terminated and there
are no reflected components. Another, and
perhaps easier way of nulling out the pickup
unit is to adjust the value of the terminating
resistor", by adjusting this resistor, you can
set the voltage drop across it so that it exactly
equals the voltage sampled ,

Usually two identical pickup units are used,
one for forward power, the other for reverse
power. However, in some designs, only one

SEPTEMBER 1966

pickup is used; it is connected in such a way
that it does the work of two. This may sound
like you are getting something for nothing,
but although the pickup is physically only one
piece, electrically it looks like two separate
units.

Possibly the biggest source of error III the

i
,

Q

I
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Photo cou rtesy Heathkit.

The Heathkit reflected power meter provides a
re liable method of determining the swr on any 50
or 70 ohm transmission line up to 6 meters. It
may be installed permanently in the line and per
mits continuous monitoring of line operation.

'OJ



Photo courtesy Wo ters Manufa cturing Inc.

The Waters re f fectometer shows both fo rward a nd
re flected powe r in 52 ohm tra nsm ission line s. In
add ition , this inst rument has multiple sca les that
provide increa sed sensit ivi ty for accu ra te readings
o f Jaw reverse power va lues.

standing wave meter lies 111 nonlineurtty of
the semicond uctor diodes. For this reason you
might find that you don't get the same S\\'R
read ings at high power levels as you do at
low levels. However, th e diffe rences are usu
ally quite insiJ.::nifi cant, if even noticeable at
all.

Although all of the reflectometer stand ing:
wave meters of this type a re identical elec
tri cally, there are any number of construc
tional variations. The ea rly units consisted
simply of a small loop of wire placed inside a
waveguide or between the inner and outer
conductors of the coaxial line . This type of
construction is a little difficult to duplicate
however, and later d esigns were laid out with
the ham in mind. Perhaps the most popular of
these is the trough type line with two pickup
wires laid out on each side. Later variations
of this theme use a piece of enameled copper

•

The Harri s Company' s sta nd ing wave rat io meter.
This un it is unique because it uses a printed cir
cui t pickup a ssembly.

104

wire threaded under the outer braid of a piece
of HG-SAj U coaxial cable. This latter tech
nique is quite easy to duplicate and has proven
to he quite successful on the VHF bands be
l'anse it preserves the characteristic imped
ance of the system.

Another method of construction which has
been used bv some manufacturers and writ
ten up in s~\'cra l am ateur journals uses all
entirely different technique. In this approach.
a toroidal current transformer is ycry closely
coupled to the transmission line. In addition.
a small amoun t of voltage is pi cked off the
line with small variable capacitors . This type
of construct ion has the advantage that the
current transformer may be e lectrostatically
shielded so th at it is only intluctivrly cou pled
to the line. Furthermore, the capacitors can he
laid out so that the voltage pickup may be
controlled and not effected by stray capacity.
In this way an instrument can be constructed
which is quite accurate over a broad fre
quency range, and more important , provides
consistent and reliable measurem ents.

The primary consideration in selecting
standing wave meters is the characteristic im
pedan ce of the unit and its variations with
freq uency. The more expensive units exh ib it
a constant impedance at frequencies In excess
of 1000 me, but many of the inexpensive units
exhibit non-constant impedance and may be
used ill either 50 or 75 ohm lines up to 30
mega cycles with almost no detectable differ
ence. In the Heathkit 1I~1-15, different values
of load resistors arc provided to compensa te
for di fferences in 50 and 75 ohm transmission
systems.

In addition to stand ing wave measure
ments, many of the instruments of this type
may be used to accurately measure rf power.
In the inexpensive devices, only relative
power may be determined.

Photo courtesy All ie d Recto Corp.

The Knig ht- Kit swr/ powe r meter is a flexible two
unit instrument thot may be used on a ll the hom
bands up to 4 32 mc. It is su itable for use with
e ithe r 50 or 70 ohm lines and its negligible in
se rtion loss a llows it to be left in the line a s a
constant moni tor.
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Coaxial attenualors
The coaxial a ttennator or pad is a device

that is unfamiliar to many amateurs, but
which is very useful in many app lications.
Basical ly, the attenuator consists of a resist 
ance network which reduces the rf power be
tween the input and output while maintain
iug the characterist ic imped ance of the trans
mission line. T hey are categorized by the
amount of power loss th rough them in deci
bels; a 3 db attcnua tor for example will re
duce the power by approximately one-half.

Accura te rf a ttenuators may be used in
s-meter calihration, checking sideband sup
pression, and measuring crosstalk, receiver
image and if signal rejection, relat ive antenna
gain and receiver noise figure. A 20 db atten
uator installed at the antenna terminals of a
receiver is particularly helpful in reducing
cross-modulation and overload when working
local stations. Attenuators are also used be
tween SSB exciters and linear amplifiers when
the exciter output exceeds the recommended
d riving power of the amplifier.

The two basic constant impedance a ttenuut
iug circuits are the "tee" and "pi" illustrated
in Fig. 9. The names for these circuits were
derived from the similarity of the circuits to
the letter " TO' and the Greek letter "Tt" respec
tively.

Most commercial attenuators are const ruct
ed using d isc resistors as shown in Fig. 9. T h is
type of resistance e lement presents a sheet of
resis tance to the circuit and has been used
succe ssfully at frequencies in excess of 1000
JIl C. However, these disc resistors a re quite
expensive and for amateur applications, com
posit ion resistors may be used with no notice
able effect up to about 250 me. Above 250
me it is d ifficult to predict the rf resistance
of composition resistors however. and the
more sophisticated disc resistors sho uld be
II SI ' (1.

Simple 50 ohm tee a ttcnuators may be con
structed us ing composition resistors as shown
ill Fig. 9. The required resistance values for
va rious amounts of a ttenuation are listed in
T able 4. These values are based on the usc of
stand ard 5% tolerance resistors and are not
10UX accurate in terms of attenuation. but are
wit hin ± 2X of the proper value. For other
than 50 ohm systems, the required tee atten
uatcr resistance values may be calculated
from the following equations:

;::2 :,:;Z ,'-'VX::.....:,:\c...·
H ~ -

:\ - 1

It , ~ z,G~ :) - It ,
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Table 6 . SO ohm T-Pod Attenuator Resistance

R I R I
o--V'v'\rt-"V\l'v-O

0-----<>---0

db Rl R2 db
J

Rl I R2
- ---

0.1 0. 3 0 4300 4 1 1 I GO

0 .2 0 .56 2200 5 15 91

0.3 0 .8 2 1500 6 16 68

0.4 l.l 11 0 0 7 20 56

0 .5 1.5 91 0 8 22 4 7

0 .6 1.8 750 9 24 39

0 .7 2 .0 620 10 27 3 6

0.8 2.4 560 II 2 7 30

0 .9 2.7 470 12 30 27

1.0 3.0 430 13 33 24

l.l 3.3 3 90 14 33 20

1.2 3 .3 360 15 3 6 18

1.3 3 .6 330 16 36 16

1.4 3 .9 300 17 39 15

1.5 4 .3 300 IB 39 13

1.6 4 .7 270 19 39 II

1.7 4 .7 240 20 39 10

1.8 5. 1 240 25 43 5.6

2.0 5.6 220 30 47 3.3

2.2 6.2 200 35 4 7 I. B
>

2 .5 6 .B I IBO 40 5 1 1.0
I I3.0 3.2 150 45 I 51 I 0. 5 6

3 .5 I 10 ,0 120 50 I 5 1 I 0.33

Phot o courtesy Waters Manu fac t ur ing Co.

This Waters wide range cooxio l a ttenua to r pro
vides up to 61 d B attenuation in I dB steps. It is
accu ra te within one dB from dc to 225 rnc.
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Photo COl -etesv Hewlett-Packard .
Hewlett -Pa cka rd fixed coaxial attenuotors are
representative of t he types of commercial cttenu
c tors prese ntly ava ilab le. These uni ts o re avai lable
in 3, 6, 10 o r 20 db a ttenuation and a re usa b le
from dc to 18,000 mc.

they should he fed with a balanced transmis
sion line. In most amateur sta tions, coaxial
feedline is indiscriminately connected to a
dipole or multi-element array, both of which
are balanced, with little thought to the bal
ance-unbalance mismatch that occurs. The
results can often be quite confusing. For in
stance, it is almost impossible to ob ta in mean
ingful sta nding wave measurements when
there is a balance-unbalance mismatch in the
system. Furthermore, almost a ll antennas. and
tri-band beam s in particul ar, display very
confusing and esotoric resonance curves when
fed with this type of a system. III addition, to
obtain the desired pattern in lngh-gain an
tenna systems. it is imperative that a good
balance to ground be preserved. When an in
herently balanced antenna is fed with a coax
ial feedline, the e lectric-al feed point mar be
shifted away from the designed point, chang
ing the ohmic value of the load and introduc
iug reactance into the system.

On the other hand, when a balanced load
is connected to an unbalanced transmission
li Ill". the resultant bulnnce/unbnlance m is
match may cause sta nd ing waves, cause rf
currents to Aow on the outside braid of the
coaxia l line resulting in unwanted rad iation,
or couple the load reactance back to the trans
mitter or receiver. The important point here
is that this can happen even if the antenna is
resistive and matches the impednuce of the
coaxial line.

The solution to this p roblem of course lies
in the balance-to-unbalance converter or
balun. T here are several d ifferent types of
bailins. three of which are illustrated in Fig.

= );"}.2 ohms

S1111PU T-SECTIOtO
CC\IllXlAl. ATTE_T()Il

USING COUI"OSlTlC:Itl RE$ ISltJRS

2Z,v'X 2(, o) V1OO
It! = "'"

X -I j OO - l

Baluns
One of the advantages of th e coaxial trans

mission line system is that the rf power is
confined within the outer conductor of the
cab le. This insures that the transmission line
doesn't act like an antenna. but transmits the
power to the antenna where it is properly
radiated; this increases the efficiency of the
antenna/ transmission line system and greatly
red uces TVI and other sources of interference.
Unfortunately IH)WCVer, most antennas are
bulauccd devices and for proper operation,

PI ·SECTI~

R, ~ Z,(X+ I) _H. ~ '0 (1IKI + I) _10.2
1' - 1 - lllll -I

= 61.3 ohms

One commercial attenuator that is designed
specifically for amateur use is the \Vaters
vlodel 371 \Vide Range Attenuator. This unit
is usable from de to 225 me and p rovides up to
6 1 db attenuation in one db steps.

Fig. 9 . Circu its and typical layout of ot te nuc to rs
for use in amateur equ ipme nt .

Example What resistance values are required
for a tce attenuator with a characteristic im
pedance of 75 ohms and attenuation of 20
db? From a db-power ratio table or from the
expression N = antilog (d b/ I OL it IS deter
mined that 20 db corresponds to a power
ratio of 100. Therefore :

:J:F•

SCHEIIIATIC

EJ:Aj"'
o-~ $'-<>

- .

T- SECTION
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10. T he coaxial sleeve balun or bazooka is
quite popular on the UH F bands and oper
ates 0 11 the principle that a shorted quarter
wave line presents a high impedance at the
open end . A relatively high impedance exists
between tile inner and outer conductors of the
transmission line and with the addition of the
shorted quarter-wave sleeve, a high imped
ance appears between the outer conductor of
the transmission line and the outer shell of
the sleeve. In other words, the quarter-wave
de tuning sleeve has the effect of freeing the
outer conductor of the coaxial cable from
ground and if the balun is connected to a
balanced load , the two output leads will as
sume equal impedance to ground.

Although the coaxial sleeve balun is pri
manly a 1:1 impedance converter, the quarter
wave sleeve and coaxia l line wit h which it I S

used can be designed so that it will serve as all
impedance matching transformer or Q section.
By using the procedure laid out by K6HCP
and \VA6GYD,13 this type of balun may be
used for matching .~2 ohm coaxial lines to
200, 300 or 4.50 ohm balanced lines. Although
this type of a balance to unbalance converter
is not too pract ical on the h igh-frequency
bands, it has proven very useful on 144, 220
and 432 me.

The quarter-wave open balun is nothing
more than a simple method of making a
quarter-wave coaxia l d etuning sleeve. Al
though this type of const ruc tion is simple and
exped ient, the results a re not as good as those
provided by the coax ial sleeve. This is be
cause the open type construction is not as
efficient in detuuiug as the sleeve which com
pletely enci rcles the coaxial transmission Iinc.

The balun which has been most popular
with amateurs is the simple half-wave phase
inverter balun shown in Fig. 10 and II. This
type of balun is very easy to build, but it suf
fers from two verv ser-ious d isadvantages. First
of all, it is usea'blc over a narrow band of
frequencies; whenever the length of the phas
ing line d eviates very much from the required
half-wavelength, it no longer provides the nec
essary balance to unbalance convers ion. This
means that a different balu n has to be built
for each ham band; on the VH F bands the line
length is so critical it is nearly impossible
to obtain proper opera tion.

This type of a balun takes advantage of the
180 degree phase inversion which takes place
along a half wavelength line. When a nega
tive peak of the sinusoidal rf current appear'i
at A, a positive peak appears at n. Since both
of these peaks ap pear on the center conductor,
they exhibit a high Impedance to ground and

SEPTEMBER 1966

CO.. ltl .. L SLEE YE

C()A,ltl"L LINE

Fig . 10 . Various type s o f balance to unba lance
converte rs or bc fu ns. The coaxia l s leeve ba lun is
most sa t isfa ctory fo r the VHF and UHF bands
while the othe r two types find use on the hig h
frequency bands up to 30 me.

present a balanced output. The half-wave
phase inverter balun gives an impedance ratio
of 4 : 1 because the phase inverter provides a
voltage step-up of 2: 1.

Each of these three bnluns depends upon a

------~------

l. CUT .. SECTlOH Of' C(»,1I1At. CA&.f
lit W"VELENGTH UlNG AT Tt*: OPER-
..TING FAfOUOtC'Y. USE THE IJ>PRO
""I"TE LENGTH TO COMPENSATE RlfI
THE EFFECT C1F TH£ YELDeIlY FACTOR

OF THE CA8l.E fil iNG USED.

Z ST1'!lP !lIIClI THE OUTER JACI(ET .t.I'ID
DI ELECTRIC TO EltPOSE THE CENTER
~DUCTOfI . FORIII THE CA8LE SECTIOf'I
INTO A V .t.I'ID CON NECT IT TO THE
.... ltl FEEDUNE AS SHOWtl IN THE
OA AWl!IIG, SOl..DER ..u. THE OUTER
CCIHOUCltlRS TOG€ THER CClH IlECT THE
CENTER COtoOUCTOflS AS SHCMN

~ ..nACH TIOE CONPUTED 8ALUtl TO
THE ..tlTEtltlA OR arKER !lAl.ANCED
LOAD ..tlO COMPLETELY SEAL WITH
'Ij[.lr,1l1[RPRQOF !'\.ASTIC TAPE .

Fig. 11 . Construct ion of the half-wove phase in
verter balun. This balun is re lative ly ncrrow
bonded, but it is easy to bui ld a nd sa t isfacto ry for
many a pplica t ions.
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Development of the broadband balun coil from linear transmission line theory.
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me. The air-wound balun is somewhat bulky
and limited in pO\vcr hand ling ability, but
recent advances with ferrites have resulted
in small, compact and efficient baluns that will
work over extremely wide bandwidths.e

To exp lain how these balun transformers
work, we have to resort hack to the transmis
sion line for a moment. If two transmission
lines of equal length which have a characteris
tic impedance (Z..) of 100 ohms are connected
in series at one end and in parallel at the
other, a t the series con nected end the Jines
are balanced to ground and will match 200
ohms. On the other hand, at the parallel con
nected end the lines wiII be matched by an
impedance equal to 50 ohms. This shouldn't
be hard to unders tand if we remember for a
moment that two resistors in series add while
the eq uivalent resista nce of t\V O equal resistors
in parallel is 0 11(' half of the resistance value
of the resistors. If the length of the series!
parallel connected transmission lines is an odd
multip le of one-quarter wavelength, one side
of the para llel connected end may be grounded
and the balanced end (series connected) will
he effectively d ecoupled from it. Since the
input impedance of this balun is 50 ohms and
the output is 200 ohms, it exhibits an imped
ance transformation ratio of 4 : 1.

To ob tain an impedance transformation
ratio of I : I with this type of halun, the lines
are connected in parallel a t both ends. As
previously, one side of e ither parallel con-

UNeAlA'IClD

BALAt;GED

•

I.t BALUN

~- ' -----o

____ •--~--c

4 ' 1 BALUN

C---.----,
\--0 - .._--+-----<>

k-+- - •=}-----==~ UfoI8ALA"<CED

"kt=. :-+---->--,
'---0-----

frequency dependent length of transmission
line. This is sui tab le for single band operat ion,
hut for wide bandwidths, another ap proach
must be used. By applying a closely coupled
bifilar air-wound transFormer, a balun can be
made that will work effectively from 3.5 to 30

•

Fig. 12. Method of winding and connecting ferrite
cored baluns to obtain either 1: 1 or 4: 1 imped
ance rotio. This type of balun moy be used ove r
e bandwidth from 3 to 30 me.
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Table S . Baluns

I

Mode l Unbalanced Frequency Power Impedance
Manufa cturer Number Impedance Range (watts) Ratio Conne ctor

(ohms) (me)

Aml.rron Kit 50 o r 75 1.0 - 60 1000 1:1,4:1,9:1 No ne

B&W 725 75 1.5 ·30 2000 4:1 UH F

B&W 3975 75 3 .5·30 250 1:lor4:1 U HF

Fugle - 50 o r 75 3 .0·30 1000 1: 1 or 4:1 None

Mill e n 46672 50 or 75 3 .5 - 30* - 4: 1 U HF

Te lre x l KB 18 52 3 .5 - 30 500 1: 1·* None

Terrex 2 K818 52 3 .5·30 1000 1: 1*. None

Tel rex 4 KB18 52 3 .5·30 2000 1: 1· * No ne

Tel rex 2KB168 52 1.7 ·14 1000 1: 1•• None

Tra nsla b 601 50 o r 75 2.0 . 30 1000 1:1 N

Translab 601A 50 o r 75 2.0 . 30 1000 4:1 N

W2AU - 50 o r 75 3 .0 - 30 1000 1:1 Or 4:1 UHF

Five models re q u ire d to cove r this range .
• Available in 4: 1 impedance rat io at slightly higher co st.

nected end may be grou nded , and the other
end may be connected to a balanced load and
be eITectively decoupled from the grounded
end.

Although this d iscussion has assumed the
u se of regular transmission lines, the two lines
can be woun d into a coil, either air-wound or
ferrite cored . The inductances formed b y
these windings act as chokes and tend to
fur the r isolate the balanced end from the
grounded end . III fact , the frequency range of
this type of balun is grea tly extended because

w,

Photo courtesy Ami-Tron Assoc iates.

The A m i-Tron A ssoc iates toroida l balun is fur
n ishe d as a kit wh ich m a y be e asily mode into a
wide bo nd balu n . By si mply changing the nu m be r
o f turns of wire and t heir connections, th is kit
w ill m a ke ei the r a 1: 1, a 4 : I or a 9: I balun tha t
is usa b le from 160 meters to 60 mc.
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of the great er isolat ion obtained through choke
action . At the high frequency end of thei r
range, these transformers act like transmission
Jines, and at the low frequency end, like very
close ly coup led coils.

T he majority of the commercial baluns come
completely assembled and ready to install, but
one company, Ami-Tron Associates, provides
a ferrite core and a length of n umber 14 wire
so you can wind your own. To make a 1: 1
impedance ratio balun. you wind ten trifilar
turns on the core and connect it as shown in
Fig . 12A; for a 4: 1 imped ance balun, wind ten

Photo by M. S. Gassman, J r.

A V HF balun using a comme rcially available T V
receiver antenna tra n sformer. T h is balu n may be
used in the frequency range from 2 0 to 150 mc
with up to 20 watts; over 20 wotts o f power re
su lts in excessive heating.

109



tiNBAL ANCED

BALANCED

Fig . 13 . A brood band coax ial ba lun using a
length of coa x ia l coble . This balun may be used
ave r all the hom bands be low 30 mc with excel
lent results .

hifi lar turns on the core awl connect it as
shown in Fig. 128. Both of these baluns may
he used over th e frequency range from 3.5
to 54 mc and will handle a full kilowatt of rf.

Although the ferrite core balun is extremelv
compact, it is somewhat expensive, and a very
reasonable way of obtaining the same electrical
characteristics was described by K2HLT some
time ago." In his approach approximately 30
feet of RCM59j U is wound into a coil as shown
in Fig. 13. The coil is center-tapped and the
balanced output taken from the inner and
outer conductors as shown in th e drawing.
The inner and outer conductors are shorted

Phot o courtesy "re trex Loborotortes.

The Telrex brood-bend ba luns a re ava ila ble in
seve ra l models tha t wil l handle up to 4 kilowatts
PEP. These baluns ma y be mo unte d a t the a n
tenna feedpoint and provide a co nve n ient a nd
efficient method of feeding ba la nced antennas
with coa xial transmission line .
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together on the lower part of the coaxial
cable coil while the unbalanced input is at the
top. Actually this balun represents a sim ple
autotransformer, tuned to resonance at ap
proximately 14 me by the distributed capacity
of the coaxial cable on the top half of the
coil. Because the Q of the cable is in the vicin
ity of 200, there are very low losses associated
with this type of construction. However, when
the balun is loaded with a 75 ohm load, the
selectivity of the circuit is broadened out to
encompass a 30 me bandpass.

The transmit ter signal is coupled by th e
coaxial cable in the upper half of th e coil to
the bottom half, which is simply a coil to
ground. However, the bottom coil is Indue
tlvely coupled to the top coil with essentially
unity coupling. Since each coil feeds one side
of the balanced output and each side has equal
inductance, the output is balanced.

Measurements made by K2HLT on this 72
ohm 1:1 balun indicate that over the band
pass of 1.6 to 30 me, it has less than 0.5 db
attenuation, less than 0.5 db of unbalance and
a standing wave ratio less than 1.2: 1. Al
though this balun uses the small diameter
HG-59/ U, larger coaxial cables may be used
ill a balun of this type. W6SAI has described
a broadband 52 ohm balun using essentially
the same technique but employing 52 ohm
HG-8N U cable.' This balun had an over-all
passband from 6 to 32 mc and would handle
a full kilowatt. Since the operation of this
device is limited at the low frequency end by
the inductance of the windings, the use of a
longer length of cable should result in lower
useable operating frequencies. The coil must
he redesigned for the differences of each
cable, but the required procedure is quite
simple. All you have to do is adjust the length
and size of the coil to resonate at approxi-

Photo courtesy Trc nslcb Inc,

Tra nsla b's b roadband fe rri te bal un is a comple te ly
weatherproof un it which p rovides a ba la nced ou t
put f rom 50 or 70 ohm coaxia l lines ove r a fre
qu ency range from 2 to 30 mc. It wil l handle 2
kilowa tts PEP a nd is ava ilab le with e ithe r a 1: I
or 4 : 1 impedance rotto.
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Fig . 14 . Measuring the balance a f the balance to
u nba lance conve rte r. If the balun is p rovid ing on
exactl y balanced ou tpu t, t he re will be no indica .
tl on on the voltme te r.

LaN POWER LOAD

Fig . 15. Construct ion o f brood band coaxial dum 
my loa ds . T he ta pe red res istance e lemen t of these
loads insu res tha t t hey wil l prov ide a matched
load up to seve ra l t housand mega cycle s.

the stub is short-circuited, it will present an
infini te impedance to the balanced voltage.
For unbalance voltages, however, the quarter
wave stub is open-circuited at its end so that
the points on the dual lin e at which the stub
is attached arc short-circuited for unbalanced
CU ITCl l tS . T herefore, there will be some voltage
from the cud of the stub to ground if any
unbalance exists on the line.

POWER LOAD
DISSIPATING FINS

MEDIUM
WITH HEAT

Dummy loads
The dummy load is an ind ispensib le coaxial

accessory which is used primarily for tuning
transmi tters. However, an accurate dummy
load is a lso useful for ca librating S\VR meters
and meusuring rf power. Although the com
mon household light bulb is sometimes used
as a load . it is not too suitab le because it does
not present a constant load to the transmitter.
T his is because as the light bulb heats up (b e
comes brighter) , th e rf impedance of the fila
men t increases.

Commercia l dummy loads suitable for use
from de to microwave are constructed as
shown in Fig. 15. Here the resistance element
cOlls ists of a conical b lock of resistive m aterial
mounted ill the end of a metal tube. The
tapered section from the center to outer con
ductc r is used to provide a good impedance
match over a broad range of frequencies. For

mute ly 14 me wh ile retaining the required
bandwidth under load cond itions.

The chief item of conce rn in the pe rform
ance of a balun is the amount of b alance that
exis ts on the balanced output line . This may
be determined b y measuring the voltages
from each of the halanced cond uctors to
ground. Many high-frequency V'TVlvl's are
suitable for this purpose , but the input im
pedance of th e VTVJ\f must be very high so
that it will not introduce any unbalance of
its own.

Since the voltmeter on ly gives a reading
proportional to amplitude, this method will
no t detect unbalance in which the peak
amp litudes of the voltages on the two lines
a re eq ual but do not occur 180 degrees apart
in time. A better me thod of detecting this
phase unbalance is illustrated in Fig. 14. Since

Photo courtesy Unadilla Radiat ion Products.

The W 2AU bolun is a widebo nd u nit a vaila ble in
either 1; 1 or 4 ; 1 impedance ratios . It can se rve
a s the cen te r insu la tor in a dipole or inverted
vee a ntenna and ha s a buil t in hang-u p hook a nd
ligh tn ing a rrester. This bo lun ma y be used from
3 to 30 mc with 50 o r 70 ohm coaxia l trc nsmls
s ian lines a nd will hand le ove r 2 k ilowa tts PEP.
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Photo by W A6I A K.

A homemade 100 watt dummy load that is su it
a ble for use to 200 me. Thi s load is made by in
sta ll ing ordina ry two watt ca rbon resistors be twee n
two copper p la tes.

higher power applications, the metal case IW.l\'

be provided with cooling fins or immersed
in a bath of transformer oil.

For Frequencies up to about 200 me. a
suitable load may be made b y mounting a
Humber of common composition resistors in
parallel. In the homemade unit p ictured,
forty-eight 2400 ohm, 2 watt resistors are
mounted between two copper sheets 2 inches
square. This load will d issipate 50 watts con
tinuously and up to 200 watts for short pe
riods; the power capacity may b e increased
by simply immersing the load III a can of
ordinary motor oil.

For higher power capacity, a non-inductive
carborund um resistor may be used as a

!
Photo court esy Hea t h k it .

The Heathkit " Ca ntenna" is a dummy load which
will d issipate up to a k il owa tt for sho rt periods o f
t ime. An rf sa mpling probe is mounted on the top
of the con ta ine r for mea su ring powe r out pu t.

11 2

dummy load. The Heathkit HN-31 "Can
tenna" uses this type of construction to pro
vide a dummy load that will dissipate up to
1000 watts l e AS ( intermittent commercial or
amateur service) and provide an S\VR of less
than 2: 1 all the way up to 400 me. The Can
tenna has a continuous power rating of 200
watts, but when cooled with transformer oil,
it will dissipate 1000 watts for periods up to
10 minutes. Actually, up to about 50 mc this
dummy load exhib its an essentially resistive
characteristic; above 50 me it begins to show
a small amount of reactance that causes the
stand ing wave ratio to be greater than unity.
The overall effect is not too severe on 50 me,
but at 432 me an S\VR of 2: 1 can raise havoc
with power and S\VR measurements. K6~lIO

has shown '< that the Cantennu is slightly in
ducrive at 432; b y placing a small variable
shunt capacitor across the load, this inductive
reactance can be nulled out. Installation of a
variable 20 pf capacitor will 'allow the Can
tenuu to he tuned for minimum S\VR over the
entire \ ' lIl' range. Furthermore, tests have
shown that this capacitor h as almost no effect
0 11 the operation of the load below 30 me.

T he Centec dummy loads are henneticall v
sea led, nunrenctive l o~ds with a nominal im
pcdauce of 50 or 70 ohms, depending 011 the
model. T he excellent rf characterist ics of these
loads are a result of the film-type resistors
which are mount ed in a coaxial cavity inside
the can. Hadiat ion fi ns and ribbed surface",
permit good heal rad iat ion. The model .s2.~

(.~O ohm ) and 72.5 (70 ohm ) loads will d is
sipate ] 25 watts continuous uud 2.50 wutts
ICAS. For higher power applicat ions , the
model 510 wiII handle 500 watts continuous
or 1000 watts ICAS. The model 525 and 725

Phot o by W A6CQl.

Installation of a 15 pf variable trimmer in the
Heathkit HN-31 " Cc nter mc ." This capacitor can
ce ls the slig ht amount of inductive reactance that
is pre sent in the range from 220 to 450 mc so
that the "Cc ntennc" presents a n e sse ntially re
sist ive 5 0 ohm loa d at 43 2 mc .
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P = E2/Z
Hf power in watts
Bf voltage across the matched
load ( H ~ IS)

Hf impedance of the load in
ohms

z

, , ,

Where : P

-

resistive and exh ihi ts a low S\VH up to seve ra l
thousand megacycles. However, before CO Il

structing a load of this type , consult the
coaxial cab le power charts to determine the
maximum amount of power the cab le can
handle a t the desired operating frequency.

H the impedance of the load is properly
matched to the transmission line, the rf power
being dissipated in the load may be deter
mined by measuring the rf voltage across the
load and us ing the rela tionship :

, &

Phot o courtesy Radiation Dev ices Co.

Rad iat ion Devices' precision coaxia l terminat ions.
The mode l on the left will d issipa te 12 watts while
providing a matched lood up to 2 000 mc; the
dissipation may be increased to 25 wa tt s by mount 
ing the load on a la rger heat sink. T he load on
the right p rovide s a matched load up to 4000 me
and will di ssipa te one watt .

Exam ple If the rf vo ltage across a 50 ohm
load is 7S volts, what is the rf power?
P = E2/Z = (75)2/ 50 =5625/50 = 112.5 watts

The Waters model 334 Dummy Load/Watt
meter was designed specifica lly for amateurs
and comb ines a non-inductive. oil cooled load
with an integral direct reading rf wattmeter.
This instrument may be used to accu rately
measure rf power lip to 1000 watts from 2
to 230 me.

A more accura te method of measuring
pmver that requires a litt le more eq uipment
is the standard calorimet ric technique.!" In this
method of measurement , the d ummy load is
cooled hv the flow of coolant over it. T he
average power d issipated by the load can then

,

Ibe Gentec dummy antennas are hermetically
.ecled nonreactive roods designed for use from
:k to 250 mc . The Mode l 525 on the le ft wi ll
fisslpcte 2 50 watt s ICAS; the h ighe r powe r Mode l
:> IOU on the right will ha nd le 100 0 watt s ICAS.

oads are furn ished wi th type UH F connec
'ors, but the model 5 10 is avu tluble with
either UII F', X, or B1'\C fittings. For low
?ower applications, the Centec model 507
(50 oluns) and 707 (70 ohms) exhibit an
iWR of less than 1.05: I from de to over
250 me and have a continuous power rating
)f seven watts.

The Radiation Devices Company's coaxial
:enninations a re typical of commercia l dummy
loads d esigned to work well into the micro
wave region. These loads have an S'VR of
less than 1.05: I from de up to 1300 me and
less than 1.15: I up to 4000 me. These pre
cision loads are cons tructed around special
microwave film resistors which a re ca refu lly
nounted in machined assemblies. T hese loads
are ava ilahle in a low power model ( LP- l
series} which has the characteristics noted
above , and a higher power version, the ~ IP-l

series, which w ill dissipate up to 12 watts; 2.5
wa tts dissipation may he obtained by mount
ing the MP-l series load on a suitab le heat
sink. The 11P-l series exh ib its a maximum
SWR of 1.1 :1 from de to 1300 me and 1.2: I
m aximnm up to 2000 m e.

Another type of dummy load that h as
proven to be particularly useful, especially
for high power above 300 me, is the lossv
coaxial cab le load. In this type of a load, a
long length of coaxial line is terminated with
a low-wattage , non-inductive 50 or 70 ohm
resistor. The length of the line is chosen so
that the loss at the frequency of operation is
such that only a small port ion of the incident
power reaches the resistor termination. The
loss of RG-8N U at 432 me for example is
pretty close to 5 db per 100 feet; 600 feet of
RG-8A1U then has a total loss of 30 db. This
means that if 1000 watts of power is pumped
into the input end of the cab le, only one watt
will be dissipated by the small terminating
resistor at the opposite end . The beauty of
this type of load is that it is almost purely

' f-ete cou rtesy Gent ec. Inc.
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Photo by WA6IAK.

This commercial du mmy load for 50 ohm lines
provides 0 matched load up to 12,000 me.

be determined b y measuring the rate of flow
and temperature rise of the coolant and using
the following formula :

P - 264 Q g S (To - T I )

\ Vhere : P - Average power d issipated In

watts
Q Rat e of coolant How m US

gallons per minute
g Specific gravity of the coolant
S = Specific heat of the coolant
To= Outlet temperature of the COOJ4

ant Ole
T, = Inlet temperature of the cool

ant "C

Transmission line filters
A low pass filter is placed between the trans

mitter and antenna to prevent harmonics o£
the transmitter from interfering with tele
vision reception. After the transmitter has been
completely shielded and all the power lead
bypassed, the only way that interfering har
monic energy can be radiated is through the
antenna. By placing a low pass filter in the
transmission line, this type of interfering signal
may be effectively controlled. For transmitters
operating 011 the ham bands up to 30 me, a low
pass filter is usually designed so that it has a
cutoff frequency of approximately 45 me. \Vith
this type of cutoff, maximum attenuation oc
curs in the middle of channel 2 and TVl is
minimized.

For the operator who is interested in oper
ating on six meters, the problem is somewhaf
more complex. Since the six meter amateur:
band is immediately adjacent to television 's
channel 2, it is difficult to design a filter that
is effective in eliminating radiation only two
megacycles away. Unfortunately, filters are just
not that good. However, by limiting six meter
operation to the first one megacycle of the

If distilled water is used as the coolant, this
formula reduces to the following:

P = 264 Q (To - T I )

The accuracy of this technique is highly
dependent upon the accuracy of the rate-of
How and temperature measurements, but with
the proper instruments, this is not too difficult
to obtain. One other important point when
ustng this method is to insure that the heat
loss between the input and output measure
ment points is absolutely negligible ; other
wise, erroneous power measurements will re
sult. Also, sufficient stabilizing time must be
a llowed before the temperature measure
ments are made because the thermal time
consta nt of th is type of equ ip ment is quite
long.

Example A dummy load is immersed in a
container of d istilled water which is being
pumped by the load at the rate of 0 .5 gallons
per minute. If the inlet temperature of the
water is 22°C and the outlet temperature is
28 °C, what is the average power being dis
sipated by the load?

•

Photo courtesy Woters Monufacturing Ca.

-
! , • ..., J

P - 264 Q (To - T il
- 264 (0.5) (28 - 22)

(132) (6)
792 watts

11 4

The Wate rs dummy load-wattmeter is on rf
power cbsorptfon device with on in teg ra l direct
reading rf wattme te r . It is rated ot 50 wotts con
t inuous duty or 1000 wa tts interm itten t over a
frequency range af 2 to 230 mc.
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Table 4 , Low pass filters

I Model Impedance Ma ximum Cutoff
Ma n ufacturer Numbe r (oh m s) Attenuat ion Power Freq. Connectors• (watts) (me),
Am eeo IN·2 52 3 5 db above 50 me 200 40 UH F

Bud I F·601 52 o r 72 85 db a bove 54 me 1000 42 UHF

! B&W 423 52 or 75 50 db above 62 me 100 54 UHF

B&W 424 5 2 o r 75 5 0 db above 54 m e 100 40 UHF

I
B&W 4 25 52 85 d b a bove 5 4 me 1000 40 UHF

B&W 426 75 85 db a bov e 5 4 me 1000 40 UHF

B&W 42 7 52 o r 72 60 db above 62 m e 1000 54 UHF

I
Clegg 372 52 4 0 d b above 68 m e 240 54 UHF

R. l. Drake TV·IOOO-lP 52 60 db a bov e 57 me 1000 52 UHF

I
R. l. Dra ke TV-I OO·l P 52 60 db above 57 m e 100 52 -
R. l. Drake TV·CB-lP 52 60 d b above 50 m e 100 43 UHF

! E. F. Johnson 250·20 52 75 db above 5 4 m e 1000 45 UHF

!
E. F. Johnso n 250·35 72 75 d b above 54 m e 1000 4 5 UHF

band , it is possible to employ filters that have
a cutoff frequency at 53 mc. These filters don't
have as much attenuation on channe l 2 as do
those with a cutoff frequen cy of 45 me, but
th ey will eliminate many cases of television
interference. However, since the cutoff fre
quency is so close to the operating frequency,
effective low pass filt ers for six meters will not
handle a full kilowatt with realistically sized
components; most are limited to approximately
200 watts.

Although low pass filters are by far the
most common transmission line filters used in

Photo courtesy Squ ires-Senders Inc.

Clegg La boratories low pass filter for 52 ohm lines
provides more thon 28 db rejection f rom 55 to 68
mc; more than 40 db rejection on ony TV cha nnel
cbove 68 mc. A built in notch filter may be ad
juste d to provide up to 35 db re jection from 55
to 68 me.
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amateur stations, baud pass filters are very
useful in many applications. \Vhen operating
on VHF and UHF bands, in many cases there
arc interfering signals from F~1 stations, tele
vision stations and radar installat ions which
are using assigned channels very close to the
amateur frequencies. In some cases these inter
fering signals completely obliterate signals on
the amateur bands. By installing a band pass
fi lter in the feed line, th is type of interference
may be minimized. Other places where band
pass filters are helpful are in local oscillator
cha ins for 432 and 1296 mc converters and

r

Photo courtesy E. F. Johnson Co.

E. F. J ohnson's low pass filter exhibits a cutoff
frequency of 45 me a nd provides ma ximum at
tenua tion a t 57 me, the cente r of TV channel 2.
Thi s filter will hondle a full 1000 watts of AM
or 5000 watts peak 558.

115



Photo cour tesy Ba rker & Wil liam son , Inc .

when tripling from 14-1 to 432 me or from 432
to 1296 me. In these eases the band pass filter
will eliminate hirdies in the receiver and/or
undesirable out-of-band radiation .

A properly designed filter will introduce
very little loss into the transmission system,
typically 0..5 db or less. However, to obtain
proper filtering, it is imperative that the filter
operate into a matched transmission line. 1f
the S'VR on the transmission line is greater
than about 2: I, the filter will not operate
properly and the insertion loss will rise astro
nomically. Also, if there is a high S\\'R on the
line, irreparable damage may occur to the filter
because of the higher effective voltages and
currents associated with the high S\VR.

Antenna luners
Antenna tuners are often included ill an

.mteuna/transmission line system so that the
transmitter and receiver will look into the
proper load. However, it should be empha
sized that the installation of an antenna tuner
is not a cure-all for high standing wave ratios
and mismatched antennas; all the antenna
tuner can do is provide the transmitter with
the load that it was originally designed for.
In this respect it will lower the S\VR that the
transmitter must work into. However, only
changing the antenna matching system or the
transmission line or both will lower any stand
inA waves that may be residing between the
antenna tuner and the antenna.

The addition of an antenna tuner in the
line is particularly advantageous when it is
desirable to use a low pass filter with a high
S\VH on the antenna feed line. As has been. j

..

•

•

These B&W low pass filt ers prevent the radiation
of spurious and harmonic rf ene rgy which causes
TVI. The Model 425 on the left will hcndle the
legal limit while the Model 424 in the foreground
is limited to 100 watts.

•

•

I

•

•:

•

•

p '-- .L < '

l

Photo cou rtesy James Millen Mfg . Co.

The Millen Company' s Tronsmatches are designed
to provide a match from the 50 to 70 ohm output
of a transmitter to unbalanced loads from lata
500 ohms. The Tronsmatch on the left will handle
2kW peak, while the Transmatch Junior on the
right will handle 300 watts peak. Both of these
units have a bu ilt in reflectorneter for mea su ring
swr.

.-

-_._-~

•

•

These R. L. Droke low pass filters ore designed to
prevent TVI from amateur transmitters operoting
up through 6 meters. The TV-1000-LP filter in
the center will safe ly handle a full kW on the
bonds up to 10 meters and 200 watts on 6 meters.
The sma ller TV-100-LP is ccpcble of 100 wotts
be low 30 me a nd 20 watts On 6 meters.

Photo cou rtesy R. L Droke Co.

•
•

I
,
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•,
b
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116 73 MAGAZINE



•

.....•-;.•••

•

••

-

Photo courtesy Yatter La boratories .

A Yetter Laboratories so lid porcelain s t ra in in

sulato r provides a neat and economical method of
feeding a dipole antenna with coaxial li ne. This
strain insulator has provisions for mounting a 1: 1
coaxia l ba lun, loading coils or even open wire
li ne. W hen a ssembled acco rding to the manufac
turer's instructions, the completed unit is pe r
manen t ly weather proof and cannot be pulled
apa rt .

prevents a rcing or sticking of the relay con
tacts. This also protects the receiver from high
voltage transients which might occur d uring
the antenna changeover from the t ransmitter.
A self-contained d irectional coupler p rovides
a constant monitor of line operation .

The 275 watt Matchbox is a smaller version

Photo cou rtesy Barker & Williamson, Inc .

This B&W coaxial ccble connector provides a
st rong, weatherproof connection between the co
ax ial feed line and the center of a dipole antenna .

Photo courtesy E. F. Johnson Co .

The Johnson "Matchboxes" are designed to match
5 2 ohm coaxial line to both balanced and un
balanced reactive and non-reac tive loads. These
units will operate throughout the 3 .5 to 30 mc
amateur bonds and are availab le with buil t-in swr
indica tors. The kilowa tt "Matchbox" o n the left
will take the legal limit whi le the smalle r unit
on the right is limi ted to 27 5 watt s.

previously noted, the filter must be p roperly
terminated if it is to work p roperly. If the
filter is inst alled between the transmitte r and
the antenna tuner, and the tune r is properly
adjus ted, the filter will be p roperly terminated
and will exh ibit the proper cutoff and inser
tion loss characte r is tics . Often the inclusion of
an antenna tuner in the sys tem is helpful in
the reduction of harmonics. This is because
the natural Q of the tuned circuits used in the
tuner inherently discriminate against frequen
cies other than those to wh ich th ey are tuned .

The James Millen "Trausmutch" is designed
to convert the impedance of an y 15 to 500
ohm unbalanced coaxial fed antenna system
to 50 ohms so that the transmitter will load
properly. Actually, on the lower bands the
impedance ra nge of the Transmutch is hi ghe r.
going up to 4000 oh ms, hut 011 ten meters it
is somewhat lower. This is because the re
actance of the components used ill tile tuner
change wi th frequency.

T here a re two models of the Truusmatvh
uvuilable, the regular model which is cupub h
of hundhug the full legal lim it nucl the T rans
m atch Junio r. wh ich is limited to 300 watts
peak. A rcfk-ctomcter is built ill to cadi of thes('
units as a coustaut monitor of line S\\'H and
as an aid in tuning them on each of the hands.

The E. F. Johnson " Matchbox" is an antenna
matching and swi tching system which is de
signed to match 50 ohm coaxial lines to re
active or nonreact ive load s, either balanced or
unbalanced. T he Matchbox is a lso designed to
p rovide a separate matching network for the
station receiver. A b uilt-in antenna changeover
relay is includ ed and it has a provision for
muting the receive r when transmitting. The
Kilowatt Matchbox antenna changeover system
includes a time delay circuit for the relay,
providing fast make-slow break action that

SEPTEMBER. 1966
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Photo courtesy Yatter l a bor a to rie s.
A Ya tte rs La borato ries stra in insula tor, showing
the installation of loading coils and coaxial feed
line,

of the kilowatt unit for lower power applica
tions where the high power capabili ties of the
larger unit are not required . The small unit is
almost identical to the larger unit excep t that
it is available wit h or without the di rect ional
coupler,

The World Radio Laboratories ~ [~1-100

"Mini-Matcher" is designed to match the low
impedance output of an amateur transmitter
to a high impedance antenna . This is particu
lad y useful when using an end fed antenna;
in many cases the insta llation of an end fed
antenna is more practical than the common
ce nter fed doublet, The Mini-Matcher may be
used with transmitters that have input power-s
lip to 100 watts SS IJ/ CW or 75 watts AM.

Ph oto courtesy Budw ig Mon ufacturing Co.
The Budw ig c nrennc -cocx connector. This molded
unit fea tu res holes a t bath ends for eleme nt tie
poi nts and ha s molded-In capper leads for con
nection to the UHF coaxia l connecto r.
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors

Most any type or quantity
Receiving, transmitting, special
purpose, magnetrons, klystrons
We will make you an immediate

offer in cash.

Special sale

HP·200BR audio
oscillator S65

Surplus communication and lest 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

CommunicationSl ANjTRC·1 , 24, 35, 36
Rece;vers: AN/APR·9, 13, 14, R·388A, R·214, R·390A, R·391 , elc.
Indicators: 1D·250. 251 , 381, 251A, etc.
Aircraft: ANjARC·21, 34, 38, 44, 52, 55, 51. 73, 84

AN/ARN·14, 59, 61, 10
AN/APS·42, 81
AN/APN·l , AN/CPN·2A

Also : Tektronix, Hewlett Packard, Booten, and General Radio
equipment, etc.

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212-925-6000
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DIRECT PLUG-IN
REPLACEMENTS

PREMIUM 5R4 SILICON PLUG-IN REPLACEMENT
RECTIFIER RATINGS: 400 PIV @ I amp. D.C.

These ore a direct plug- in replacement unit that
will el iminate tube replacements, g reatly reduce
heat ing, and provide instant warm-up. All units are
properly compensated, potted and power tested at
I amp. average D.C. curren t.

PRICE: $6.00
5~4/5Y3/5Y3GT/5V4/5V4GT/5AU4/5T4/5W4/5Z4 1

SAW4/5V3 /5AX4 / SAZ4 /5Y3G (1800 PIV)
Our #SA will rep lace any of t he above t ubes.

PRICE: $ 1.95
80/5Z3 Our replacement # SH

PR ICE; $1 .95
OZ4 /64 Our replacement #SE

PRICE: $1 .95

EPOXY SILICON DIODES w ith silver leads @ 1.5
ornps

50--200 V .06
200--400 V .14
400-600 V .24
60Q--800 V .36
800 .44

1000 or better .54

RDR RECEIVER & SPARE PARTS WITH
10 CRYSTALS

Mfg . by RCA BRAND NEW
Freq . range: 22S--390 rncs.
You get two wooden crates which include:

R.F. Output: 100 m icrovolts m in . in 5 1 ohms.
Audio Output : 2 MW min. in 600 ohms
M ethod of Interpolotion : Visual , with built in oscillo-

scope
Tubes: 30
Hormonic seJector : 9th thru 26th
Power Required : 115 or 230 V , 50 t o 1000 CPS, 136

watts.
W eight : 146 Ibs. in case
Size : 22"H x 26lh'"W x 203.4"0
Description : a portable het rodyne type f requency me

t er f or portoble or f ixed use. May be removed f rom
the case and rack mounted, or used in the case
with the t i lt base as a table m ode l.

Shipping W eight: 160 Ibs.
Price: $3SO.00

1206 S. . Napa Street
Philadelphia, Pa.

HO 8·7891 HO 84645

BOll # 1
ROR RECEIVER with 13 V dynamot or ou tput is

385 vee @ SOO ma

BOll # 2
l -set of spore ports which includes:

1 Headset
1 Set o f opera t ing tubes (spores)
I Headset extension cord

10 sets of fuses
2 p i lots lights
I set o f connecting ca bles and o t he r parts

t oo numerous t o mention.

All th is in or igina l m il itary boxes, receiver pocked in
Aluminum water proof case, manual included. Easil y
converted to 200 mc Hom Bond or use as t hey are
for UHF a ircraft band. You get a ll that i s required
t o ope ra te except the 12 vee Source and the An
tenna . BRAND NEW

PRICE $34.95 each while they lost f .o.b. our
Warehouse.

•

•

•

Here is a real hot item f o r you discriminating ham s
or labs who ore int e rested in t he ultimate accuracy
in frequency measurements. All units ore brand new
in origina l crotes w ith spa re parts, instruction manua l
end two ca librat ion book s. The spore parts even in
clude a spore cryst a l oven and cryst a ls, and all tubes.

SELECTRONICS

BRAND NEW FR-4JUJURM-79
FREQUENCY METERS

Here is another scoop by SELECT RON IC: A BRAND
NEW GENU INE PANORAMIC RADIO PRODUCTS
INC . PANANADAPTOR. These units ore sm o ll and o f
a modern d ecor, so thot they will blend with a ny sta
t ion. They come comple te with instruction manual.

BRAND NEW PANADAPTOR
PANORAMIC MODEL PCA-2

TYPE T-200

SPECS:
Power Rec'd.: 11 5V 50+60 cyc les
I.F. Range : 4 50-470KC
Scre en Size : 2'" di o.
Sweep Width : + 100 KC t o 0 KC
Tubes: 11 -
Size : 11"W x 6 V2"H x 10"0.
Sh ipping Weight : 2 0 lbs.
Price : $ 79 .9 5

SPECS:
Frequency rong e: 100 KC t o 20 M e (7 bands) usable

t o 1000 Me.

Oscillotor freq. : 100 KC t o 250 KC (pro xv) 1250 KC
crysta l) , 15 t o 20 KC (in terpolat ion), 10 KC (block
ing)

Frequenc y stobility : .000 1%
Accurocy : .001 %

All priet'$ e re fOB 0 11' Plti /pde lp hip w o,ehoul e . A ll m tH"ch on d il e d e scribed ou Utcrte ly ' 0 'he bed of o u, lo: now leclge. Your
purclt(lle mOrle y refurlded if "ot I Plilfied. Term l (I re cOl h . Mirtimum (I,der il $5 . The pub lic ;1 w e /come to browl e . We ' , e
ope" w .... d(l yl 8 to 5 a rid Spturda YI 8 10 I .



GET IT from GOODHEART!

iD;D-/

Lower prices 011 KK LC's
Fairchild has reduced the already-low

prices on the integrated circuits used in
WIJ6AIC's Kindly Keyer in the [ uly issue.
The old price on the JK Flip Flops was $3 .95 ;
the new is $1.50, not a bad price for a tiny
package containing 12 transistors and 16 re
sistors. The Dual Two Inp ut Gates were $1.6:').
Now they're only BO¢.

Somehow the price and source of the etched
circuit board used in this kever was left out
of the article. The board is ~n13J] and a real
horror to make and drill with its 120 tiny
holes (part of them number 60 ), so it would
p robably be a lot better to buy than make. At
any rate, the fiber glass board with all holes
dri lled is $4 .95. You can buy it from Harris
Company, 56 E. Main Street , Torrington,
Conn.

T. T. FRECK, W4WL- FRECK RADIO AND SUPPLY
_BI LL BEC K. K4QOK

38·40 Bil tmore Ave. , Asheville, N.C. 288 01 . phone 254·9551
COll1nJ 32Vl $12 9 .. 2 BQ $2 9 .50 H.l1Icnrters

.. I(W)U U i 5 Globe 400D • SlOO SX99 . . . $ 6 5
C.E. I 0B/ 458 " l.A.- I ltn. U S Halliu att-er9

'1'10 • • . • • • $85 Globe CBSI OO DnO tra ns-
Drake TR3 1 kit •.• . • U S eutee ... U S

ACPS .• • • U 9 5 Gonaet C'17 Hal1ilTart ua
Dralle 28 Rffl" $189 mob. rmtr . $59 SXHO /spkr U S
Write for Iwd-eqllpment 1M C9yarlnl IIIan, other , Ieell of tood
used gear. All guaranteed and t heck Ol t blf llte lhlpme nt.

350 .00
129 .50
199 .5 0
279 .50
595 .00

$ 37 .50
99 .50

S/EI : 500 VA 99. 50 5 KVA (230v) ...
2 KVA - 129 .50 1 KYA ..

21j, KVA - 199 .50 2 KYA .
-Itell ' an "Pu lal valliS ] KVA . • •. . .. . •
10 KVA ..

EVERYTHING UNCONDITIONALLY GUARANTEED!l
PROFESSIONAL HI -FI CONDENSER MICROPHONE

Brand new $l It .S5 tapsule 0011. but we include d...~ of pv a
mount rlcl ure'~ cathod..-reucs ..r preamp \Islnlt oult 3 bat ten".
3 ,...,nston. 3 elpadt.ors, 1 # 5118 uae. "Infr 's s~; " + 1 db
from DC 10 12~ lit. usable bnond 25 lie; 25 pf ; - 15 db 'eJ'06I
10 m ('f load for Iu bar slrnal at 180 l' polarizinlt: win ..urll
past l i O cnm : 'ifill !Iland 200 0 shot'k." Unidireetlonal. gtse :
Will nt In 2 -1 /1 6" eirere: 1/8" tllIck OA. WHILE TH EY
LAST. [lI'1«tr ~ ld ! only . . ......•.... ........ ....... 27 .50

KEEP LINE VOLTS CONSTANT AUTOMATICALLY
Thtse Rpil llawl'lI. ALL AT LOW SURPLUS BARGAIN PRI CES,
110101 QuI put at 11 5/120 , d<'sJliu- IiILP ch ango'S !l~, - 1 30 l' and
\01101 ('hllnr~ 0 to full load. CV : Tuned satu r~tlllll: oolatlll(
lfaJlstormeMII hold to 1%. h.~.. 1~ '70 hatnlOnln. EM : sene. hold
to 1%. n;RO l\.lrIllou. 5/ El Eleetronie, hold 10 0. 1%, 3~
mn. harm. Sola, sorensen, Sup«ior ~;Ieel rie.

CY: 250 VA $ 22.50 500 YA .
1 KYA 69. 50 2 KVA (230vl

EM: 6 KYA. $279.50 lind. Gen. Rldio IS70AL)
EM I (tra nsist orized) 28 KYA nov . . _. , 350. 00
ALL-BAND SS8 RCVR BARGA IN : Hal lierafters R·-l fl / ARR-7. (laO

ke W -l3 me ecnttnuous. Voice. CWo Mew, aligned. grW, VI I
houk; ~ RF , :!· J W~. s-mcter : nufse Imtr; 3 ru. 3 nun-xtl
SE'1l'l·thlly cncrcee . Less pwr sU!lply . ....... . .. • , .. 149 .50
60 ey PIIT sph' : $30. SS B l,rol!llct delfelnr: $20

TIM E LAY PLAN: Allf purchase totallni " 60.00 or mere
down plIyment only _ , .. _. . . . . .. 10J:'.~

R-2l / ARC·S Comma nd rcvr 190-550 kc . 14 .95
A.R.C. 12 :it22 Command rcvr 540 ·1600 kc . 17.95
ARR-5 tcvr,60 c, . arA /fm , 27 -140 mc . 149.50
APR·4Y AM /FM Rcvr mod. to 115 v 50 / 60 c" with
pwr plug, book, tuners 38· 1000 mc. 250.00
P.U.R. for tuners 975 ·2 200 a nd 2175 ·4000 mc.
RA·62·B is AC pwr sply for SCR-522 , only . . . . . . 17 .95
LM ·1 4 Ireq . meter , .01 % 125 kc·20 mc. .....• 57.50
TS·323 /UR treg . meter 20-480 mc .. .001 % 169 .50
OTHEII MATERIAL: Htwl-Pack I: Tekt. ScopeI. 3 0 tTP" ol 81.(
ni l OeDmlIo"- GtrtIeb lli tertll , Bridca. HI Bllrtl1"ft'I . Nolle l
r lt llt·!ttmlt!h limn. nV)f·.. ee, eee, WIITE! WE ALS' IUYI

R. E. GOODHEART CO. INC.
au. 1120GC kY..-ly HiI". Colli . 90113

Phonl: Ana. 2 13. omc". 2 72 ·5707 . mmagu 275-53-17

Tr, llsl"orml·r prt. 11i, UO ('J". Taplll'd 91:'('. l~nOf C.T. @ 21111
ma. and 140 C.T. iff 2 3 5 )1•. 320 0f t..st. WI. 12 Ih. $3.25 .
il:>llied. 1II tg. screws. Sh.nd-otr [m ils.

Transfonnr r Ilri. 105 . 115 & 125\' 60 r~·r . s,~. too- C.T. iiI
250 mil• .s.. llied case. )11it. screl\"!. St llnd -oII' terms. we ll Ib.$:! .5 0.

Tsol. tlon tr. nsformPr'. 11;;1' 60 rrr. prt . see. l1:h. 50 walt .
npe n rreme. )Itg. holes. Wt. 31b. $1. is.
1 Ii:W. Vari able Induetor. John"'On 226-5. Slip&:. \'i t . 10 lb. A
rare barealn at $2.') .00.

::; mrd. at ~OOO 1'01U! elrrl ro lJ'Iic. )1tr. hraeket. Wt . 3 lb.
$1.25 ra.

3. 7 t o !'j ~ 1lIll1fd. \ Ilrlable ('lIp. IW-50. Sinil"le hole panrl mount.
60t' I' ll. or ~/$l. OO.

All items Ir. ntw Ind F.O. B. Wortflington, Ohio

A.R.C. Sales. P.O. BOI 12, Worthington, Ohio 43085

-~SURPLUS WANTED~-
W e ' ll pay you the a bsolutely H ighest Prices for almost
any p iece o f equ ipmen t in a n y c o ndition. We'll trade
al so. We' ll pay in 2 4 hour'! t oo. J ust send list o r tele
phone collect for qu ick Quote . Partic ularly in t~ rested in
all A N /GRC , PRC

t
ARC, ARM, UP M. USM. A PR, APN,

U RM, RT.66-70, ·1 95, R-3'2, etc .
MILITARY ELECTRONICS CORP./DIY. SPACE

ELECTRONICS
4 17 8 Po rk A v e ., Bronx , N.Y. 10457 (212) CY 9-0300

-~SURPLUSWANTED~-

RedlCIS IntarletenCt F.. ALL A. atllr TranSlll lt -
NolM I n All Ml k. Short ten. CU11ntMd for 1000
Wan Reeeinn. Mlku World Watts AM 2000 SSB PI-
Wid. Reception Stronger. Net or Link Dlreet h id.
Clearet on All Bandl ! light. fit elt, Weatherproof.
Comptu. u mown toW lenctb 102 n. .IUl 96 n . of 72 ohm
ba1a~ twinline_ Hi·lmp&d. molded l"t'llODant trapl. (Wto 3
01. I'" :a: 5'" looc). Y.. Jut h n. t, 11111"11 !lull ror ba_llke
ft'lIlIlt&. Euellent ror ALL world-wide Ihort-.&" J'lai..-. and
am&Uu' truumltttra. "or NOVICE J..""D ALL CLASS A~1A
TEVRS ! NO EXTRA TUNDS Oil QADO£l'S NEmED!
Ellmina1el i l8Parate antennu witb tutUmt performance
CUlI'anteed. Inconsplnon for FIISY Nllgh!lorholds l NO HAY
WI RE HOUSE APPEARANc»! EASY INSTAILA.TIO~ 1
Complete I llllt.ruet.!onll.
75-40-20-15-10 meter binds. Complete .. . . • • . . • • . . $11 .95
40-20 -15 -10 m~. 5 4-n. (bait. ror ..1'1) Complete • • $16.95
SU D ONLY $1.00 (eaab. ct.••01 and Pal posSm,ln balance
C"OU phil poet,V 00 am1"lJ «' amd full price for postpald
dtl1fttJ'. ColIIPlete inltallaUoo I: teebnleal 11lItlUet.I0f'I& rlr
nt.abed. Frea lnfonnat.!on GO man, oLher 168 -6 meter In'llDnn

MaIllble ollb from :
MIDWAY ANTENNA. Dept. A7-8 • Kearney, Nebraska

Interested in VHF?
Then why not send for a free sample of the
VHF'er Magazine. It's devoted entirely to
serious VHF and UHF hamming. It contains
articles by well-known and capable VHF'ers.
All who want to improve their knowledge of
VHF are invited to subscribe.

Subscriptions are $2 a year (foreign $3)

The VHF'er
Parks Laboratories, 419 SW First, Beaverton, Oregon
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CHOOSE
ANV

$)00
ITEM

FRe£

WOITH Of
• TII A","SISTO II S
• III:C T "' "I:II$
.II I:S IS T OIIS
• (: O ""O I: "'SI: IIS
• O lOOI:S • I:T

Add 2S c fo, ko.. '"9

BOTH FREE WITH ANY $10 ORDER

oD O U B L E
BONUS

$

PLANAR SCRs e•••~;:::;·• •"

ZENER VOLTAGE REGULATORS \ WATT

~=-<I::P 3For $I
Volt. Volt. Von. Voth Votts Volh Volts

~ \~ § :mnm~~ ~~~ ~~~ : \"6~ : ~g
12 188" B39 56 82 120 180
13 20 30 43 62 91 130 200

750 MIL TOP HAT AND EPOXIES
PlY Sol. PIV Sol. PIV Sol...
so 0 S, 600 o 19« 1400 0 >s,

100 0 7 , 800 o 29. 1600 0 1. 10
' 00 0 >, 1000 o 51t 1800 0 1.35
400 o 13 t 1200 o 69 t ' 000 0 1.50

SEMI-KON·DUCTORSfACTO RY'
TESTED

0 2 lJiJ irr clionoI T " ",sisJors 2Nl641 • •• ~ - ••• •$ 1

B4 2NI 70 TRANSiSTORS, by ca:.. a im lur It .. n ·1 rf S1
1 IGNITION SWI TCHIN G 1RA NSISTO RS,lO ,AM P' $1

0' 4 2N336 NPN SILICON tmn lli "lflr... . Tr" " " i", t ru" $1o 10 ZENERS REFERENCES "1 "'". nllsl Iyl" '''' •.• .••• $1

o 25 GERMANIUM & SI LICO N DIO DES , no t .." t •. $J.

B75 TO P HAT RECTI f i ERS. s ilk"n. 7 5 1l n>,. . no t .." t $1"
10 1.000 MC- l'N 2 51 GERMANIUM DIOD ES •••. $ 1

§10 30-MC 1RANSIS10RS...i l; ..." n. TOI ... . no t ....1 $1
3 _2N705 MESA. ;n¥l mC' . 3 0 0 rnw. I,np. TOIK . $ 1
2-800 MC, 2N709 NPN oSilir.,n pl..a .... TO -ttl . $ 1

B10 PNP SW ITCHING TRANSISTORS , 2:-;" ,10 '" ,TUa $1
10 NPN SW ITCHING TRANSISTORS. axaas. 440 $1

§15 PNP TRANS ISTORS, CI\722,21'O:la . 107 no t("st $ 1
15 NPN TRANSISTORS; 2 :-;"3 a . 170 . 44 0 . ao t ....t $ 1
30 TRANSISTORS. ..f.lf .aud iu 01l<"_ i(8.105 ao t .." t SI

SILICON POWER STUD RECTIFIERS
AMPS 2S PlY 50 PlY 100 PlY 200 PlY

3 0 5t 0 7 t 0 12 t 0 19t
15 0 15t 0 22 c 0 4 0t 0 6 St
3 S 0 39t 0 SOt 0 75t 0 1.1 9

AMPS 4 0 0 PlY ' 600 PlY 800 PlY 1000 PlY
3 0 75t 0 35( 0 45( 0 69(

15 0 9O( 0 1.35 0 1.59 0 1.79
35 0 1 .90 0 7 .50 0 2 .75 0 2 .95

o 10 FAM O US CK722 TRANS ISTO RS, 1'011' no tp~1 $1o 5 2Nl07 TRAN S'TRS, by (:~: , I'nl'. P"I ' . n"oIi" .",k $ 1
i:] j 40W NPN SILICON M ESA 2:-i 16 48 ,2 :\ I O-t l' $1
U 5 !ENER S GLASS SILI CON DIOD ES, DO te~t • • $1o S SUN BATTERIES TO 1 ';' '' Bin"', l ot... _n"i ll,'. $1

§2 2N718 NPN SILICON PLANARS, h)' •·.. ir...hild • $1
4 2N2l J TRA NS ISTORS , m i ~ . ·r. <'"n \· . Tfl22 .. , . $1
10 M ICRODIO DE STAB ISTORS, 0""' '' )'. " iii.·" " .. $ 1
3 2N706 SOOMW. 300MC NPN PLANAR , TO- I 1' . $ 1
TO PHILCO MAT HI·FREO. TR' SISTORS. unIe"It'd . $1
4 2N25 S POWER TRANS ISTO R EO UALS . T":I "-""$1
2_500MC . 2N708 NPN OSili ....n pl"'n"r TOI'; •. $1
32N7 11 JOOMW . 300 MC. PNP M ESA, T018 .• $1
15 I AMP 200V ...pOllY r...ct ifi ... rs , m,,,I(" h)' os ,.h'"n i.. $1

8' 25 " EPOXY " SILICO N DIODES. _unl ....tH ., . $ 1
4 ZENER REfEREN CES. 1:-;" ,12\!. ti- \·ult . "i lk " n . $ 1

§2 "TINY" 2N1613 7W . io os«; -ro.m ca".. , nl' n $1
2 500MC TRANS ' TRS: 2 :-;"!H; I . ",{' ''a". I' nl' . TOI Il $1

0 1 SSW SILICO N PWR TRANSTR. n"n.li k~ 2SI2 1 2 $ 1
4 2N43 OUTPUT TRANSISTORS. h )" (:~: . 1'''1 '. TO,', $1
4 2N 333 NPN SILICON lr;.n.i ..(or ... h)' GE, TO:; 1

FIELD· EFFECT
F.!.~~~~.I~!?RS "F2'-:;$~
u_. N-chan el 0 f:::"0=r~~

g10 2-6Amp RECT'., M 1 U .t,~ . lIilicon. ~d l t .. -lI ' U\' • $1
3 -25. AMI' SILICON STU D RECTIFIERS • . ..•• ••$ 1
3 2 .WATT PLANAR TRANS'TRS , avevr , 100 m( $1
4 2N J S TRANSISTORS, nl'n. h r :': )'I\"" "ia. T0 2 2 . $ 1

o 7.Amps

PRY Sale

0 6 0 0 ].25
0 800 3.80
0 1000 4 .50
0 1 2 0 0 4 .95

BARGAIN CATALOG ON:
o P" I., '.k$ 0 P"rt,

$1 PARTS PAKS

T ERM S : •• " d ('b eee , m o",.,.
onl• •• 1,, (' lucla poatae-~, WI.
"..r .psk I l b . R a t f'OJ . n ...t 3 0 days.
COU. 2 5 0/"

P.O . BOX 942A
SO. lYNNFIELD. MASS .

"~AK·I( I NO " O~ TH I: W OR LD

o 7.Amps

PRY Sale

U 50 1 .0 0
0 10 0 1.50
0 20 0 1.95
o 400 2.50

WORLD' S
MOST POPULAR

1O ¢ f OR OUR " f ALL"o S...", h "..dvd""

P
O LY
AKS

0 :1 INFRA· RE' D DUEClORS, with I ..a ds • • • • • • • • $ 1

B$25 SURPRISE PAK: tranllilltors. re ct, d iodee. e te. $'
40 PRECISION RESISTORS, lf2 , 1, 2W; 1 % ,'nllles $ 1

0 30 CORNING " l OW NOISE " r .."h.t"r.s.I) ,~". t oo !$1

§60 TUBL!lAR CONDENSERS ~ t o . :; ml . t o 11\v, mIst $1
40 DISC CONDEN$ERS, 27mml t o ,0 5ml to 11\V $'
60 TU BE SO CKETS.........1111...·1..6 . plu/ts. audio. .. tc , $ 1

B30 POWER RESISTO RS. 5 t .. 50W. to 2 -1 l\" holl• . $ 1
SO M ICA CONDENSERS, to . 1ml. "ih.. r" t 'K,1 • • $1

§10 VOLUME CONTROLS , 10 1 mes:- , swil ...h t ..o ! . $1
100 ElECTROlYTICS. t o 5 0 0 ml , n"~ t t·p &; t llh lllarll$ 1
50 RADIO & TV Kto:OBS, ,,,•., Il!. " c 1",'" & " Iy l('s • $1o 10 TRANSISTOR ELECTROLYTICS: 1 Uml tu u OUm f $1

~
SO COILS & CHOKES, i l . rt, a nt . 0""'. & mure • • $ 1
35 TWO WATTERS. Ilsst inc1 : ·A.B. • u~" t ool ••• $ 1
7 5 HAlf WATTERS, a sllt In c l: a.u.. 5 ~.,. too! • • $ 1
60 HI.Q RE'SISTO RS. '/ :: .1, 2W.l ·~~ l;:; % " ll lues $I
10 PHONO PLUG & JACK SETS , tun.. r". amllS •• $1

B10 TUBULAR ELECTROlYTlCS , 10 :; 00 rnr • •$ 1
INFRA.RED PHOTO DETECTOR TRANSDUCER •• $1o INFRA.RE D PARABOLIC REFLECTOR & FI LTER . $1

0 40 WORLD'S SMALlEST COND. , to . 0 5m f •••• $1

§4 TRANSISTOR UANSfORMERS. ..ut. wo rt h $ 2 5 $1
2 CLA IIEX PHOTO ELECTRIC CELL . CL 6 07 • • • • $1
60 CERAMIC CONDENSERS , oIis ..... . OIl"" " . t o . 11 ;:) $1

§40 " TINY" RESISTORS . 1/ lOW. :; ~ .. t,m ! • • • . $ 1
10 TRANSISTOR SOCKETS fu r l'"I'·n l'" tr" n M i ~t"r" $ 1

I 30 MOLDED COND' S, m)·h,r. por.... hl .. ... k h" ;lUl)' $ 1

=



206 East front Stre" 6 Flor.nl:86 Colorado

COX VE R T E RS. W or ld's Ia raest selection o( frequencjes.
Ham T V vidicon eameraa and pa rts at low fadory.direcl
prtcee. See them all now in our ( u ll paKe ad in this
issue. Vanguard Labs. 196-23 Jamaica A\·e. • H c lh e, N Y.
1H,23.

* For $1 extra we can maintain a reply box for you.

* We connot check into each advertiser, so Caveat
Emptor . .

ALL l'tIAK":S ot n ew a n d used a mateur equ ipment.
Write or ca ll Bob Grim es. 89 Aspen RORd. S wa mpscott.
Ma ss . Tel : 617·598-9 700 or 617·598-2530.

* Price-$2 per 25 words for non·commercial ads; $5 per
2S words for business yentures. No display ads or
agency discount. Include your check with order.

* Type copy. Phrase ond punctuate exactly as you wish
it to appear. No all 'capital ads.

• We will be the judge of suiability of ads. Our respon·
sibility tor errors extends only to printing a correct ad
in a later issue .

THE EASV WAVl
• No Books To Read
• No Visual Gimmick.

To Db'rad You
• JUlt Lbt,n And Learn
Based on modern psychological
techniqu..-Thll coune will take
you beyond 13 w.p.m. In

LESS THAN HALF THE TlMEI
Also d valla bl. o~ magnetic tope.
See your dealer nowl

LEARN RAD'O CODE

70 Woodland Avenue
San Rafael, Califarnia 94901

COMPLETE STOCK ALL BRANDS
BUY a SELL USED

MARIN
AMATEUR RADIO

SUPPLY

Alb" .. . . ntlln. thu. 12'"
LP '. 2Ya Itr. Inltructl 'J1

lOOK••• NfJ HOlES!

WE WILL PAY CAS H; W a n ted. palmlar, late model
un modified amateur equipment. Highest prices paid (or
clea n . good oper'ating- gear. W rite Graha m Ra dio. Dept.
10. Headin g. Ma ssach uset ts.

ARE YOU SINCERE ? A re you really looktng (or t he
best deal on a new or ( ully guaranteed used u n it 1 Le t
us convince you w ith a specific quote that will nally
save you money. Graham Radio. Dept. 10, Rea ding.
MfLlUJa ch use t ts.

CO I'olMU :"O ICAT IO S S RECEIVERS-a n excellent booklet
tram the RSGD. Limited number available (or only {j0(

73 Magnine. Pe te r boroug h . N . H. 03458.
eaeh.

BUILD WUJL'a popular CPO..cWM (code practice
08cillator..cW monitor) (rom t he July 1965 73. peee 32.
The p redrt lled board with component locations silk·
screened on it is only 50f. The board with all parts
mounted on t he board is $3 and the un it assem bled in
an a ttractive case is a remarkable $7.95. Order todsy
( r om t he H a r r is Oo., 56 E. Main St., Torrin g t on , Conn.

25 WORDS "'OR $2 . Sell or buy through t hese w a nt ads.
a terrific bant:ain. Caveat Emptor. 73 Magazine. Peter
borough. N. H. 03458.

Thousands of frequencies in stock.
Types include HC6/U, HCI8 /U.
FT·24I, FT-243, FT·I7l, etc.

')END 10¢ for calalog wilh oscillato r
2400 B Cryshll Dr., Ft. Myers, A• . 33901
circuits. Refunded on first order.

CRYSTALS

PRICE BREAKTHROUGH ON BEAMS
FUll SIZE; nn'; eomnlete lf1th boom Ind hllJ"dl'l'are; s w n 1:1:
handle. t5 K'l: adjust , ble enure bind; 15'" and I " slum. alloy
fllhlnlr: coaxial Ieed :
3[120 $22.00 3 [ 1 15 $1600
2 £1 20 ••• ... • •. . 16.00 2 EI 15 ..•. . . . . .. 12.00
4 EI 10 . . . . . . . . . • 18.00 4 EI 6 15.00
ALL BAllO VEIITICAL : V160 (6 thru 160) . . ' _•• .•• . 18.95
qUADS: SEWl NEWI ALL METAL (n~t In!lUlltonl Cubical
Qlllell: 2 EI; fIlII sia: eumpl~tt with boom. III bardwan: tmitlt
lain Ind dlretli'fit,. : best ([\lad nu made: DO bllll.boo; 20 ••t er
$2S: I S .lter $24 ; I'I'mlt with ot1kr : IIhlpped u:p. toll
GOTHAM. laoS ' atdy A.... D~,t. n. Mla-. ' Beach. FII . 33139

LARGEST SELECTION in United States
f"""cAT I nW~<;T PRICES--48 hr. delivery

FITS ANY C. B. OR HAM ANTENNA
THIS RIGID RUSTPROOf ANODIZED AlUMINUM
ANTENNA MOUNT fASTENS TO YOUR CAR TRUNK
LID IN MINUTES • •• AND NO 8DDT HOLES ARE
NECESSARY!
$[E Ttl($[ SUPERIOR MOUNTS AT YOUR DIS·
TRIBUT DR /DEAlER DR REM IT SUS (cIlId.. M.D.)
TO E·Z MDBILE ANUHNA MDUNT INC~ P.D. 801
m . AlG ONAC, MICHIGAN (Midipi frs'd b"
4~ '*' Iu) PHONE m 754·J3(3
SPECIfY ANTENNA MOUNT HOLE DESIRED (3/r
3/4 ' -SMAll OR MEDIUM BALL)

_au-

NOVICE ANIl TECHNI CIAN HANDBOOK by W roSAI
and W 6TNS. Limited quantity ( or o n ly $2.50 eneb . 7:1
Maga zine. P e terborough, N . H . 03458.

LO UISVILLE, KENVEXTIO:"O- October 15. Ke n t u c k v
Fair and Expoaition Center. All under roof. Grand han.
quet, technical forums. Grand indoor trade-o rama
(bring your goodies) , booth exhibits. CW contest. home
brew contest. New. different. Registration $2 at door,
First class women's program and luncheon requires ad
vance registration $3. Deadline October 8. Post office box
20094. Louisville. Kentucky 40220.

HALLH.~RA"·TER JlT.:W SSB tra us rnit.ter- «o. t e mclt·l"~.

Ex(·t' II I'lIt (·OIH li t ion. $lr,O 0 1' tl'lI ,h- For VIIF equipment.,
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•

EJ Paso, TllU

11 SV·3S0 WATTS AC
12 112 lb. GAS ALTERNATOR

Wo rld 's " BES T
in GOV'T. SURPLUS

Electroni c Equ ipment

fU LL O f TOP QUA LITY ITE MS - Tronsmitters,
Receivers , Power Supplies, Inverters, Microphones,

fi lten , Meters, Co ble , Keyen , Phones, Ant.nnos,
Ch okes, Dynomolon , Blow ers, Swilches, Test Equip.

me nl , Heed se tr , Amp li(,eu , Ind ico !ors, HClndsels,
Converters. Conlrol Box.." ete.. etc. Sf: N D 2Sf (slomps

o r coin) for CATALOG ond receive SOg CRf:DIT on
yovr order. Addren Dept. 73

• 2-30 Me ..
• 2 KW P . E .P. I
• Complet e ly Weatherpr o of C
• 1:1 or 4 ;1 Ratio (sp eci f y) I
• Mounting for Beam or

Dipo le

Nurly perfett thu ach rist ics are ObUCi:e':::;d-::b':CCIChC.-"C.~.-':ef low
loss ferrite mater ials ilInd spH ial windina tK hniquu. The
transformer is completely encapsulahd in plastic to ;assure
freedom from moisture or shock damage. Model 601 is de
signed fer ill 1 :1 ratio (50 ohms unbalanced to 50 ohms HI
anced) and the Model 60l A is ilIwai lable: for a ppliu.t ions re
quiring ill 4:1 rillio (50-200 ohms or 75·300 ohms) . Each
unit is supplied wi t h ill UG58A/U (h ilt N) fitting to pro'ide
super ior weather fuistanc!.

$19.95 rl.. , ..t.1I wlt ll _.U", UIi21. /U alld $1.00.
Writ. fDr dlt i Ihtet '" ... J I ll' leul lIlIl«

TRANSLAB INC.
4154 Federal Blyd. San Diego, CaUl, 92102

PLATE TRANSFORMER5-$39.95
3600-0-3600 VAt @ 1000 Ma.. ccs. with 120 /240 VAt 60
cps prllllary. Com mercial qu llty nib manufachred lIy Wi lner
El te:trlc C•.•IIUrI 1)" hi,h. 12" wide, and 9" dee,. Net
weIght b 85 # . Price $39 .9 5 f .O.B. Minnupolil . Ono year
I neond ltlo nal ..oney lIack ..aranteo. TUlliS: Check It' • .0. willi
order. Imlllediate dellnry. Write . r Phone:

BROADBAND FERRITE BALUN

PETER W. DAHL CD.
33 14 Dialllond Orj~e

Enough power fo opera te
any p opular 55B . mitt r
p lus se pa ra te DC output
to cha fge 6 an d 12 v o lt
batteries. Great fo r veee
lio n s, fiel d days , campe n ,

Model TT35 boa h , e tc. May b e u sed
for so lderi ng irons, power tools , tv sets and
many other uses. Thousands have b e en sold to
US and fo re ig n gOY ts., tu rned serv ices, p olice
depfs. etc. Fully gua ra nteed.

Only $79 SO f Algo,' Salo. Ca.
• rom: 1805 Wilshire Blyd., L.A,

II EAT H H O-13 S r-ec t rum Mon ito r ..... ired by e n g fneer- tor
455 kc , p a r- t« inc lu ded fo r o the r IF r reque neies, $,,5. 00.
WtH eH, Hh' 1, Bo x a57, Park~ f , Culo. HU1M.

.:::------:-:-W A:-;'Tt;U : Militar)' . Com mercial. SU R P LUS • . . A ir
borne. Ground. Transmitters, Receivers, 'Tee tsete, A ceee 
lloriCli. F...s p~ia lly Co lli ns. ' VI' P B ) ' f reia-ht a nd Cash.
HITCO Box 156, A n nanda le, V il"a- in ia (703) 560-5480
CO LLECT .

(;ALAXY V, Remote V FO , V O X, A C Supply, and
Spea ker-Cabinet $"95. Conser GSB-201 $ 190. A ll offe rs
con s idered. J ohn T . N u ll. 407 3Rth Street, V ie n na . W est
V irg inia 26 101, 30" -295-5616.

E ICO 753; L ike new $150. 00, AC power su pply $70.00,
with m a nual and origi na l c a r-tons , W 5BGW Box 62,
Yellville , A r k . 72687.

88-300 : CW , SSB, A M filters : 75 S· I; noise b la nker ;
$250.00 ea ch f .o.b., Ed J urow , 20:11' H a r ding , Olympia
F ields, III.

SI<:L L-SRT- I .. su bchaeaes, n rec rsao n potentiom eter set,
audio f reque nc y meter : maeae tnee : E lect r rmies, Control
E n g ineeri nK, I RE Proeeedin srs , etc. W 4NYF, 405 N W
30 Ter ., Ft. Laude rdale , Fla. 33311.

MOHAWK HECEIVER and matchi ng speake r fo r sale.
Moved into houlling project and ca n not use. Excellent
condi tion. $150. Brooklyn. N .Y. Ca ll 996-7837 a rter 7 or
weekends.

GET O UT with pe r fect HT-37, S X-l fH A: $240 a p iece.
In so much bettez co nd ition t ha n aver-age kear. I'll
auarentee t hem for 30 days. Sam But le r , W A 5A XS ;
6 1f'· lllt h A n '. N . : T exas City. Texa s,

n OEIi M E MORS ": t ape reader and mot or drive. McE l roy
perforator . 25 rolls of tape. $45. LOCAL SA L E ONLY.
J ohn Riley. 'Te lephone 845_3Rf'O. Bu rban k . Calif.

VHF-GHF Kilowa tt Stat ion: fiO. 14,.1 , a nd 432 megacycle
k ilowatt, som e 220 a nd 1296 megacycle gear, converters,
receiver s , a nten nae, t es t equipmen t, H u g e ju nk box . Sell
a ll or part , see it o r hear it a nytime. Send S.A .S.E . fo r
lis t to '\' lKS ~, Richa r d Solom on , 25 R l'g ina Road, Doe
c heste r , Massa ch uset ts. 02 124.

KW PARTS : J en nings liCS-300 vacuu m va r iable $40.00;
B&W ~tode l 852 Ind uctor (slight mecha n ical m odifica 
t iun l $40.00 postpltid. M ak e nit' an .. ITer: National HDZ
Rece-i ve-r: r. rea HTTY T es t Ret; Lam bda Mod el HO
!'" wt' r SU llply. EdJ( l' rt"n , K I~CC, :~2 H e refor d St., B"s .
ton, Ma!ls. o:n 15.

TI<;LETYPE W A NT ED - M28 t ypina- u nits , p ar -ts , A SH
ca binet , keyboa rd . Se ll 28, 15, 14 machin es , g ears , me 
tors, parts. W 4N Yt', 405 N W 30 T er ., I<' t. L auderdale,
F la. 33311.

QS I., CA R ns : Free anmplea, reason able p r ices, l a st
serv ice. wrtt e S a nd S P r ess, Box 2l:l2, V alparaiso,

I"F lo r ida 32580.

S IGSAL LACK P UNCH! Slice t hroug h the p ile-ups!
it- lOOOA's gua r a nteed to l ull spec ifi ca t ions. P os tpaid , in
sured $39.95/eaeh 2/ $75. Money back if n ot sat is fl cd.
K6CA A , 3409 V ia Don a , Lom poc, Ca lifo r n ia 93436.

T H REE ISCn speakers with transformers, 75¢. B icycle
an t en nas, 50¢. P lug -in e lect rolytics, 40-40-40 @ 350
vul ts, $1. Get on m ailing lis t. M ikes repaired. J & J
Elec t r on ics , Box 146, Canterbu ry, Con n .

S P_600· JX _t receiver with manual $275.00, V aliant F / W
$200. 00, H Q·145C with spea ker $160. 00. W an t KW power
supply. KINLW. Glenn Ed son, 16 Mont ic-ello D r. Pax ton,
Mass. 0 1612.

B UILD A CODt;T YP F. R. 'I' r anuist or tsed elect r on ic com
p uter -typewriter fo r Mor se leach ina: or keyi na: your r ig
w ith f b fist. For schematic , parts lis t and technical dope
sen d $2 to Com putron ics Ena:ineering Box 660" Met ro
politan Station L os Angell'S 90056.
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N CX5 T RA NSCEIVER-NCX_A Power Supply, Perfeet
- ueed 20 houri $t2 5.oo W A 4GYA , 2207 H a r va r d. Ft.
Myers , Fla. 33901. Phone WE. 6·1 726.

LI'L LULU 6 M ETER TRAN SMITTER. Purchaeed
Spring of '65, like new, never m obile. Complete details
on request. WAPILV, Frank Miller, C la rkeo n, Nebr-aska
68629.

WANTED : TI-;IJE TYPf<: EQUI P ME NT R-SS8, 61J-:l R.
390A. Caeh, o r trade for new amateur- equipment. All
t.ronfcs-Howa rd Co., Box 19, Boston , Mal s . Tf'I-617-7.f2
0048.

8 8 ·33 S BlI.A I..P. filt er, New condition with menuals -c
orilrinal boxes, Traneceiver tunes I 60 KC of tranfilmitter
f r eq. $360. W1DFN 59 Tahattawan Rd. Littleton , M M fiI .

H AVE CO L LINS 75S3, 32S3, 62S1 and 516F2. Johnlon
6N2 Thunderbolt. WANT 16 mm movie outfit. K71M H
J a mes F . Bingha m. P .O. Box 516, Beever-trrn, Oreecn .
n005_

COM PLETE STATION : Knight T·60, R·55A rece iver,
Eico 722 VFO. All e xcellent, $100 or SS5 each. Cha rles
Jimenl"'Z WA4ZQO. 17001 Northwee t 53rd Cou rt , Ope
locka , Florida 33054.

WRL'S B LU EBOOK SA\"£8 YOU MON E Y I Thea_ pritt'S
without trades r KWM2-$676.00; NCX3-$197.10; GAL
AXY 300-$161. 10 ; NCL2oo0-$399.60; HT37- $233.10 :
H X30--$J52.JO; GLOBE KING-$179.JO up; 76S1
$278.10; SX1l7-$206.10; P MR8-$67.60 : H Q 170C
$197.10; 2A-$J61.]0. H u ndr eds more, t ree li lt. WRL,
Box 919. Council Dluffe, Iowa 51501.

EICO 753 T RANSCE IVE R with transh~tor V.F.O.
$180.00. Eleo mobile transistor power l upp ly $70.00.
Bot h excellen t . Don N orman KflLLZ, 20t Emerson Cour t .
E lyria, Ohio.

F:\l FOR 2. 6 AND t 3%. Motorola 150M C base s ta t ione
( U OB Y) $140. Motorola t 32MC reeneeetvers THA6A
6!12V. Theile are clean a nd complet e, with ever y tube.
c r s atal , cable, con t ro l head, mike. epea ke r and cese.
Gunr-a nteed operatin 1(. Com plet e manuel with every un it.
Hated HI-20 wat ta ou t pu t . Require no mod ification to
get on 432MC. $75 each. Go wher e the eeuon is : get on
432.9 wideband FM. Over 25 eta tiona In Detroit area
on th is frequency . 432.9MC xtals aveile.ble for most " M
equipment (inquire). J us t arrived : lote of elea n 150MC
12V trenseeivere, w ith manuele. Send f or Illtellt l ist
(S.A.S.E, RPpreciated) . Newsome Electronics (R IlY ,
K8TJP) , 2670 Pinetree, Trenton, Mich . 48183 .

TECH ) IA:'oitTALS : S IIt'<' iu l $3.00 f"af'h -AItC· 27, CV·JI G!
una. AHN-aO. TS·Hl6D. HC-I O:H. Man y .. there , list lOt .
S. Conealvo, W :lIlID, 4905 Roenne Drive, W_binKt on,
D.C. 20021.

HW· 22 with HP·23 power- eup ply. Sell o r trade for com
parable va lue receiver, W . E ll tnwood WIMPY 758 Pleas.
a n t St. Athol , M8.lIs. 01331.

EICO 723 $36, Mosely TA·33 Jr. tribander U S. Both
nearl,. new. Or awa p for 2 meter tranamitter, con verter .
Pete Hunt, 41 Woodeoek, Levittown, N. Y. 11766.

YOUR CALL LETTERS on a '1x2 Y.t eteet plate, white
on red, weatherproof. F or ear and shack. Limit 6 cbar~

eeters. $2.00ppd. 2 for $3.76ppd. ME:rHODS 101lA Buah
St . Sen Freneteco, CA 94109.

T WO BEDROO)I FRA ME H O USE on luge 52 ' by 170'
lot. La.nd 'VaIuea are I t ill c limb ina- . Has Kood potentfal.
Will sell completely furniehed {h a m gear n ot Ineluded
but wiD coDlider Jeayintr 60' tower, r otor and beam be
hind) pencramle 'View of downtown. Good r("Sidenti.1
neiabborbccd, StaRs, eehoole , ere. close. A.king 126.900.
Call or write hereon, WA6ZCQ 13]2 Micheltorenll
Street, Los Angelt'8 90026. Phone N o.3 ] 581.

WAN T ED : BC 221 -Griginal-Calibration Book-Act':u
rat_Good condition . No modificat ions . Fun detaIlI and
p rice. Tel 899· 7570. Howard Ell. 20fj P ear-ee A,·e. P o int
P Ie a s ant, N .J.

Marin.
Poli c.
Shar i_

Wg....

NEW PRICES!

t> .' "" ,,

NEW MODELS!

Amateur
160 M

••
2 Meiers

• 6-1 reduction tuning! • Plug into aula radial• HF-2 !long luning! • Be & hgm . ant . inpull!• VHF-3 gang tuning ! • 100" American Model• FR i E 24" conn. (oax! • 9 ...olt b~ poweredl• 2 WEEK MONEY aACK • Mu.. terminalsl
OFFE R! • Sill' 2 'I.. ",,3 112 "1l4 Ih"

• SHIPPED flOM STOCK!!!
BAND MODEL COVERS OUTPUT PRI CE
Marine Marine 2.0 -3.0 me 550 kc $19 .95 ppd
Shortwave & ) {SWL 9 .3·10 mc 800 kc $19.95 ppd

WWV time. SW 14·18 me 1500 kc $19 .95 ppd
160 meters 160 1.8-2.0 me 550 ke $19 .95 ppd
75 meters 75 3.8·4.0 me 800 kc $19 .95 pnd
CB & 10 M 273 26.9 ·30 mc 1500 kc $29 .9 5 ppd
6 meters '0' 49.5 ·54 .5 me 1500 kc $29 .95 ppd
2 meters 1450 144·150 me 1500 kc $29 .95 ppd
Police. } { 308 30· 38 me 1500 kc $29 .95 ppd

fire , & 375 37·50 me 1500 kc $29.95 ppd
Marine. 1564 150·164 me 1500 kc $29 .95 ppd

Aircraft 1828 118·1 28 me 1500 kc $29 .95 ppd

TUNABlE. CAliBRATED solid stc te <on...erte~ to change
your au la g nd home rgdios inlo e~cellent , sel'll it ,...e. selee
li...e, cetibrc ted Amgleur and VHF receivers !

Mode ls with Tunable aFC for SSB-CW-AM-FMl
160 M 1600 1.8·2.0 me 550 kc $24 .95 ppd
80 M 800 3. 4·4.1 me 550 kc $24.95 ppd
75 M 750 3.8-4.0 me 550 kc $24 .95 ppd
40 M 400 6.97-7.325 me 830 kc $24 .95 ppd
20 M 200 14.0 ·14 .35 me 830 ke $24.95 ppd
I S M 150 20 .975·22 me 1500 kc $24 .95 ppd

Output kits for use with home radios . (state output) $1. 25.
Witch For New Models!! Specia l VHF Model oulputs ava il.ble!

- TUNABILITY _ USABI LITY _ QUALITY _

RADIO TELETYPE EQUIPMENT
TELETYPE ~IODELS28 ASR, 28 KSII, 28 LI'n,
28 1.'\11I'. 28 LXI}, 281.IIXDI, 14, 15. 19, I'a~e
pr-inn- r-, P ,·r ( OI'uIOI' !'i. H epl 'r{or afo r Fo, Transmit
h ·r-d i"'lrihulur" . I'ul lir n,·llI :' ''', <:nlliu!" IC, '(' r-in'r,.;
.) JJ ."~, 1t-388. 5U·,t . H-:l90A. Hamlllllrlllnd SI·.
600J X. F n ' (JUelH'''' S h ift Co n n r ters.

AU,TIWNICS·1I0 JJ7ARD CO.
nux 19, UO~lon , l\lu!'il:l 02101 Tel: 617.742.0048

WE DON'T HAVE $1.000.0001
But we hove enoug h cash to pay you
t he mostest for all you r 'ate model
eq u ipmentl We wont t o buy g round and
elf communication equip., te letype, GRC,I.
PRe , ARC, AR N. & test equipment. we
PA Y FREI GHT l Tell us what you have
• • . whot you wont . . . a n d we'll g ive
you t he best dec! in t he coun try
TODA Y!

COLUMBIA ElECTRONICS-Dept. S.
1111111IIIII1IIIII1IIIII1IIIII1IIIII4~3~65;, W. Plco Blvd. los Angel••, Com, 90019

_HERBERT SALCH & CO.Dopl. 7, W......". 7.... 1839
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ARROW SALES,CHICAGO,
2534 S. MICHIGAN AVENUE

CHICAGO. ILLI NOI S 60616

ARROW SPECIALS FOR SEPTEMBER
14.95

7.95
9 .95
6.95
6.95
3.95
2.50
2.95

.98

H46 Headset /Boom-mi ke New
T17.D Carbon Mike New
RS38A Carbon Mike New
HS33 Headset 600 Ohm New
HS23 Headset 4000 Ohm New
H58jU Headset 8000 Ohm New
HS30 Headset 600 Ohm New
RM52 Phone Patch _ New
TR29 Multimatch Trans New

INC.

,-
300 W AT TS SSB T RI HAND tren scrtver Kalaxy 3(1(1 w ith
power- lIupply--excellent condition, $260- Tony Assenza.
10724. Campana Way-Rancho Corom·a. CaUf . 95670.

L IK E S IOEDASD t S W A P like n E'W JIT37 (or H ea th
Apache or VlkinK Valiant. C. J . D ixon. K9BQ W, 1!!11l6
Chicago A ve., l.ans lnK, IIlinoill 60438.

DRAKE %A RECEIVER, epeeker- $125. C. E. 20A a nd
VFO $75. Sorry no ab ipp in r. R. Menll ing- 3160 W a verly,
Palo Alto, Calif. 326 6884 .

QSL CAR DS! T1' 11' W HOLESALE prices. "Amt'l"ica'B
Finest" SamplE'S 25f DeLuxe 36f. SakbrB Printery.
W 8DED, Box 218, H olland, M ichiga n 494.23.

LO W MILEA GE DELUXE DRAKE 2B and HT.a7 with
C08Jt-relay, microphone. $460 Arm. HO-I 0 excellent, $406.
B. Binder, 26 Sarab Drive. SprinK Valley, N. Y. 10977.
914.·352·1482.

CQ de W2KUW
5 % BONUS!!

Paid aver any top affeT tor any. piece of aircraft or
ground radio units, also t flt e<I ,u p men ts. All types of
h..lIes. Particularly looking 'or 4-250 • 4-400 • 833A
• 304TL • 4 .1000A • 4CX5000A. et at 17L • SIX
• 390A • ARM. GRM • GRC • UPM • URM • USM
units. A ,. t N JTED DAMES CO. • 310 Hickory St., ring on, . .

COLLINS MECHANICAL FILTER5--F- -4 55 0 -3 1, 4 5 5KC
cen ter t req . 6 db bandwidth 3 .1KC, 60db band
width 6 .5 KC . 19.50

VARIABLE CAPACITOR5--R/ C' s a ll @ 3 65 mm f
2 section- laO· rotat ion %" sho tt W /2Y2" pulley
wheel. Dim. 2Vs" x 1Y2~ x 1Y2". . .
2 section-180" rcte t tce , Ve rnie r drive shaft . Dim .
2% x 13,4 X l Y2 .
3 section-laO· rotat ion, % sha ft. Dim . 3V4 x 1%
x I Y2". "
3 section-180· rotat ion, ~~ sha ft x 2~4 lor;?
with 2" diem, pulley whee l. 'Olm. 4 x 2%' x

2
/P h 7S'.9 5 eeeh 1:

P.588]-3 Tonk Coil , con be used in Audio Circuits o r
Side Ba llld .
Specs: I. 7 500 t urns of # '49 Double Polyu re thane

Wire topped a t 2 900 tu rns.
2 . Coil when tuned to 750 cycles with .,9Q4?,

plus/ m in us 1% mfd ca p . t o have a
o f 6 plus/m inus 1.

3. Inductance t o be 1.6 hy p lus/ m inus 10 %
in max. pos.

4 . M in . ind uct a n ce t o be 60 0 m hI: mah'
5. D.C. resistance st a rt t o f in ish 70 0 m s

pl us/minus 10 %.
6 . D.C. resistance st art t o top 2 32 oh m s

plus/minus 10% . . .
P-5883.4 Tan k Coil, some a pphca t lons .

Specs: I . 6500 turns o f # 38 Double Polyurethane
w ire topped at 2 500 t urns.

2 . Co il when tuned to 1000 cycles with . 03~
plus/ m inus 1% mfd cap. t o hove a " Q'
o f a pl us/ mi nU6 1.

3 . Inducta nce t o be 1. 1 hy pl us/m inus 10%
iA mox. pos.

4 . M in . ind uct once t o be 4 50 m hS': max .
5. D.C. res istance start t o fini sh 20 ohms

plus/min us 10% .
6 . D.C. resistance st a rt t o tap 150 o hms

p lu s/minus 10% . .
Wi ring diagram Included With each o rder.

.40 each 3 / 1.00

Orders under 4 .00 odd .4 0 'M post & pock.

Government Warehouse, Inc.
264 Shrewsbury Ave., Red Bonk. New J ersey 07701

TO 18 FIELD E FFECT TRANSISTORS $1.95. r8uton,
cap a citors, tranlliatora, diodes, and man,. ot her bargain
p acka l en d for list t o : Solid State Pax. P .O. Box 200,
Dor-cheatee, Mass. 02014..

F.sTAT E S A L E and barKain Hilt. Stond for it a n d Indude
SSAE. W r it e Paradd Sall'S and Enil'ineering Service, 280
Route 10, Dover, N. J. 07801,

T R ADE: Preamp CQ May ' 63 3 nuvlatora 10-80M; Wu
2 speed *''' drill W lacc : lIy.Ca lo 4. BD W 1100' R G 6' u
6-20 M . OFFER: Stephen Clifton, 800 W . End A ve.,
N. Y., N. Y. 1002 5.

RTTY GEAR for Ba le. L is t Issued mon t h ly. sa or U Mhy
toroids five for $1.76 postpaid. E lliott Buchanan , W 6
VPC, 1067 Mandan s Blvd. Oakla nd, Calif . 94610.

FOR SALE : BC610E; BC 614 Speeeh A m p ; KWSl ;
32V l : ART 13 ; R 388 Reev'e, W 2ZQL.

EXCESS GEA R AND PARTS, vee, variables, va r iab le
cofla, tubes, m et ers, t ransformers, 2k w linear, diodes
(H V ) , etc. Stamp for com plete list. W 6MCS, R t . I,
Box 666, Arroyo Grande, Calif.

FOR SALE: CO L L I NS STATION $1100.00. 75S-1 with
Wat ers Q-multlplier , m ateh lnlt speaker $325 .00. 32S·1
w itb 516F.2 power su pp ly $450.00. SOL-I Linear $4.26.00.
P urchased new. Kept in air con di tioned qu a rters. Abeo
lutely p erfect, mint co ndition. Will bear m ee t scrupulous
i napeetIon. New Avionics Kear considered. K 9DM G, P erry
Mowery 21 Waibel Road, BartonvilIe, Ill inois, Phone
697-6697.

FANTASTIC RAM LOCATION a top 1000' h ill 180· view
of P acific Ocean Antenna O K Two II tor y 3 bdrm 2* bth,
2 dens 2 yn old. shoJt arf'a. B. W ard WB6DLQ 3149
AltalalitUna nh·d. Lalruna Beach. Calif . Tel (714. ) 4.94 6110

S BE--33 w ith mike a nd DC sup ply $260.00: S B I L A
matcbinlt L in ea r $150.000 : DX60A $66.00 : H G-I0 VFO
$30.00 ; WPNA E. J am es R. Boyer, R. R . #3, Wat ertown.
South Dakota, 67201.

WANTED: MODEL %8 TELETYPE, R -388, R -390A, eaah
or trade for new amateur equip ment. New NCL-2000.
$500. AUtronics -H oward Co., Box 19, Beeton , Mau. 02101.
617-74.2-0048_

STARTING RA:\IMARLUND HX-50 : H X..oOA ; P roblem
l nfonna t ion Group. "''bat problems-troubll;'ll have you
had l' l' l' Dat a will be tabulated and available n o cb arge.
WA3CJ C. 21 8 Cook Avenue, Ridgway. P en nllylvan ia,
16863

1291 MC MOm'mOUNCE EQUIP~IENT. cryatal control,
receiver, transmitt4'r, paramp, 16 f oot fiberKlass disb .
SCR-584. autottack, pedestal : offer over $1,4.00 takes,
F.O.B. Chiloquin, Oregon. Steve M ie th, K'lYXC, Box 324.

EXCEPTIOSALLY GOOD EQUIPMENT. HalUcrafters
S X-I0I A42liO, J oh nson Vallant-$250, H y·Ga in TH4 '"
Ham·:M: w ith eables-$110, R CA 166 C oeenrcseere $25.
Will n egotiate on the lot. Substant ial eesoeteeed equ ip
ment. Bob Yarmus, K 2RGZ, 532 Lefferti A ve., Bklyn ,
:So Y. 884·6336 or S L6-70U af~r 6 P. :M.

EVANSVILLE AMATEUR RADIO SUPPLY
Sept em b e r Dem o sneetar s

Drake TR-4 $510 Mark 1 Lin
Drake R4-A 340 Mosley TA33
Drake T4.X 340 H)'·Gain TH3M 1<2
Swan 350 360 Ham M Rotor
SBE 34 325 TR 44
GJllalC)' V 360 Eieo 753 F j W

Contact Bill DUD or Da.e Clar); at
hansville Amateur Radio Supply

1306 E. Di.ision St. Eoans.,ille. Indiana 422·4551

5405
9'
.5
.5
54

255
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EASTERN UNITED STATES TO :

.l.UI T R .l. L I A

C .l. NAL ZO ME

{TILT THAT PANEL!
00 it with a CAB-PAC
r omptete rlll.ek~ lte inc1ndt' s ele rythlng
rcu tw,-,I 10 make a tilt~d fron ~ panel
OIL .. Ill ellbintL or cha,,<I.~. Fuur l;llrt
Iilast k r....t ..nn b ra.~ hole·llnlnl In- •
Sl"f\~ . '''0 rigid front estenoers, fOlLr " '
6 · :"12 nlllrmt !uli: screws Iud tnstrue-
uons. A t )"OUf ham dealen . or air mall
po:;!. paid. ...•• .•. .....•..•. . ... only
lUDWIG MFG. ce., P.O . Bn 978 , Kalllona, Calli . 92065

1414 ';. ';. 7f1.. Ii 1'14 1. 14 ..VH F- UHF
E IU iL A MO

HAW AII

I MDIA

14 • ,

-14 14 14

'';141'''141',. ..

,

Send
only
Parks

Conveners and Preamps for 50 rhru 432 M e.
Write for literature.

foe a sample copy of the VHF'er, the
magazine for VHF and UHF hams.
Electronics, 419 S.W. First. Beaverton, Oregon
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INDEX TO ADVERTISERS

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO,
PO BOX 2366 KANSAS CITY, MO,
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WESTERN UNITED STATES TO:

# Ve ry di fficul t circu it th is hour .
.. Next highe r frequency may be usefu l t his hou r.

Good : 1.3, 6.8, 14-18, 21-27
Fair: 4, 5 , 9. 13, 19, 20, 28, 30
Poor: 10-12,29
VHF DX: 8-10, 14-17, 2 1, 29, 30

Hom Wholesal e OSl, 81
Harri s Co., 69
Heath ce., 12-13
Henry Radio, 49
Hotel Sahara, 88
International Crystal Co., 3
JAN Crystals, 120
l a fayette Radio , 77
Lampkin lobs., 123
liberty Electronics, 11 8
Marin Amateur Radio

Supply, 122
Midway Antenna, 120
Military Electr onics Corp., 124
Mission Hom Supplies, 41
Mosley Electronics, Inc ., 28, 29
New-Tronics Corp. , 64-65
Norman Electronic Sales, 8S
Pa rks Electronics, 126
Poly-Paks, 121
Ouement Electronics, 89
Rohn Mfg. Co., 83
Herbert 5aleh & Co., 124
5electronics, 119
Sil iconix , Inc., 45
Sprague Products, 33
Squires-Sanders, Iec. , 84
Swan Engineering , 9
TAB , 127
Tetrex labs., 11 , 24
Tran slab, Inc., 123
Tri -Ex Tower Corp., 67
Unadilla , 90
United Transformer

Cc., Cover II
Van9uard lobs., 56, 57
VHF er, 120
Wate rs Mfg . Inc., 5
Webster Mfg. ce.. 31
World Radio labs.,

128, Cover III

Al co Electronics, 120
Algert Soles Co., 123
Allied Rad io, Iec., 2S
Alltrollies-Howard. 124
American Crystal c e.. 120
Amrod Electric Co., 126
Antenna Mort. 90
ARC Soles, 120
Arrow Sales--Chicago, 12S
ATV Research, 81
l . E. Babcock Co., 53
Brown Electronics, 85
Budw ig Mfg . ce., 126
Callbook, 76
Columbia Electronics, 124
Conar, 84
CTK's 8arb'd Wire

Ant., 86
Cush Craft, 80
Peter W. Dahl Co., 123
Ted Dames c e., 120
Devices, 85
Dow-Key Co., lne ., 79
R. l. Droke Co., 17
DRC-KITS, 86
Ed itors & Enqineers, 71
Edwards Electronics, 73
Epsilon Records, 120
Evans Radio, 80
Evansville Amateur Radio

Supply, 125
E·Z Mobile Ant. Mt ., 122
Fair Radio Sales, 123
Federated Purchaser, 88
Freck Radio, 120
General R. F. Fittings, 90
R. E. Goodheart Co., 120
Her bert W. Gordon , 87, 91
Gotham, 122
Government Warehouse, 125
nreve Electronic Supply, 92
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" TAB" • TRAN SiSTORS • DlODESI I

TABGT D! FACTORY TESTED-
FULL LEADS.

PNPl00Watt/l5 Amp HI Power
T036 Ca se I 2N441, 442, tn,
278, OSSOI up to 50 Vol tsl
VCBO $1.2 5 @ . 5 fo r $5. " VOq-TAB" 1 att Speed Control
2N278, 443.174 uft t o BOV$3@. l1SVAC $10 @ , ..............2 for $19
2 for $5. 5 for $ 0.

W.E. Pol ar Relay 125SA/S5 @ • . . .2 for S9
PNP 30 Watt 2NlS5, 156, 235. 242. 254, W.E. Socke t for 12S5A Rela!, ....... $2.50
255,256.257.301,392

5
4Oc @ • . . . . .3 for $1 Toro ids 88Mhy New Pckg S ~• . . . . .6/$5

PHP 2N670/300Mw 3 c @, . . • . . . .5 for $1 6.3VCT @ 15.5A I 6.3VCT 2A $5 @ .
PHP 2N671/1 Wa tt SOc @ • •. . • . . . .3 for $1 2 for S8 20 for $60

PNP 25W/T0 2N538, 539. 540• . . . .2 for $1
200 KC rreq Std Xtals S2 @ , .. .2/$3. S/S5
Printed Ckt Bd New Blank 9d2"" $1 (a)

2NI038 6/$1 1039 4/ $1. 1040/$1 Klixon SA Re set Ckl Bre aker $1 (<Y. iO/$5
PNP/T05 SIGNAL 350Mw 25c @, . .. . 5/$1 2K to 8K Head sets Good Used $3 (a), 2/$5
NPN/T05 SIGNAL IF, RF. OSC 25c @ , Fin ished Xtal s Asst Types .... .. 20 for $1

Sil icon PNP/TOS & T0l8 25c @ , . .5 for $1 Battery Charger 61 12V Cha rg es up
Power Heat SInk Finned Equal to 180
Sq"" Surface . .. .. . . .$1.50 @ , 4/ $5, 10/ S10

to 5 Amp " APr: roved" Heavy Duty

T036, T03, TOlD Mica Mtg 30c $' ..4/$1
De sign with KI xo n Circu it Breaker.
Operate s 220 or 110 VAC @ 50 o r 60

Diode Power St ud Mica Mtg 30c • . .4/$1 Cys $10 @ , ... . .. , " .. 2 for SI8
ZENERS 1 Watt 6 to 200v $1 @ WANTED TEST SETS
ZENERS 10 Watt 6 to 150v $1.25 @
ZENER Kit Autd up to 10w ... . . .3 for $1 &: EQUIPMENT
ST ABISTORS up to 1 watt .... .... 10 for $1 Bandswitch Ceram ic SOOW 2P/6Pos $3 em

TRAN SISTOR S- TOO MANYI U-TEST SHy-4ooMa Choke $4 @ • .. • . . . . . . . . .2/$5

Unte sted Pwr Dlamond s /T03.. .. 10 for $1 ~~M~~ :~@wv '(ectIYtic' 4;SSB' J/l~Unte sted T036 up to 100 Watts ... 3 fo r SI
Untested TOS/SIGNAl/siston . . .20 for $1 Cndsr Oill0Mfd J[ 600 $I @, .. 4/$3, 12/$5

Unte sted Powe r Diode s, 35 Amp .. 4 for $1 Cndu Oil 6Mfd @ l§OOV S4 ca,-•. . .5 for SI D

Unte sted Pwr Studs, 12 Amp . . . . .10 for SI 8SO Vet @ 135Ma for SSB$12 (d:, .. ' .2/$22

Unte st ed Pwr Studs u p to 6 Amp _... . 11/$1 480 Vet @ 40Ma I 6.3 @ 1.5A CSD SU O

Unte st ed %A Toph ats ..... . . . . . . . 25/$1 10 Vet @ 5A& 7.SV et @$S @ . .. . .. .. 2/S9

D.C. Power Supply l1Sv!trIJ to 800 SILICON TUB E REP lACEMEN S
Cys. Output 330 : Tap 65V up to 014 UNIVERSAL $1.75 (it, ..... 4/$5
l SOMa , Cased SS (iii • . • • • • . . • . 2 for S9 5U41120 Rms/ 16Ol1lnv $2(4 • . . . 6/$8

SILICON POWER DIODES ST UDS & P.F. · ·
5R4 1900 Rms/ 2B00Inv S6 [&• . .2/$10
866 SKv/Rms · I O.4Kv SIO • . . .3/$27

D. C. SOPiv l OOPlv 200Piv 300Plv 20VAC I TAPS/8, 12@16, 20V ~ 4A, $2 (a) ,Amps 35Rms 70Rms 140Rms 2l0Rms
12 .30 .50 .70 .85 32VCT/IA or 2X16V lA, $5 • . . . 6/$24

l IS' · .20 ." .75 1.10 line Filter 4.5A @115VAC ....... .5 fo r $1
45 .80 1.25 1.80 2.25 line Filter 5A @ 125VAC. . . ... . , .. 3 for $1

150 2.50 2.90 3.50 4.50 Converter Filter 400 Ma @ 28VDC 8 for $1
240 3.75 4.75 7.75 I U S Converte r Filter Ingut /3A@ 30VDC6 for $1

D. C. 400Plv 500Pi v 600Piv 750Plv
866A Xfmr 2.5V/l A/IOKv/lnsl
Ball entine #300 AC/lab Mtr. .. . . . . . . . ,$45

Amp s 280Rms 3S0Rms 420Rms 525Rms Choke 4Hy/ 0.5A/ 27rl $3 (d) , . .. . . . . . . 4/$10
12 1.10 1.30 1.55 1.75 " VARIACS" LIN 0· 13Sv{1.SA ......... SIS
1. 1.50 2.00 2.70 3.40 " VARIACS" LIN 0·13Sv/3A .. .. . . . . . . .$10

" 3.25 ' .50 '.90 4.50 TWO 866A's I Fi t Xfmr. .. . . . . . . . . . .. .$6
150 5.40 , .se 7.50 12.00

RUSH YOUR ORDER TODAY.
SU4 Silicon Tube .. . _ $2~, 6 fo r $10 QTYS LIMITED
5R4 Silicon Tube , . S5 . • 2 for $ 9 Mica Condsr .006 @ 2500V ........... 4/$1

.NEW EST TYPE! LOW LEAKAGE
$noope rscope Tube 2"" S5 @ , , ... ..•. .2/S9

-ALL TESTS AC &: DC Min l·Fan 6 or 12Va c/ 60 C~s $2 @, .... 3/S5
4X15O Ceramic l o kt al S1. S(dl• . . . . . .4/S2

&. FWD &. LOAD! li ne Filt e r 200Amp/I30VAC $IO @ • .6/ S5O

Pl;/.Rms Pi;;6Rms Piv/R ms Plv/Rms DC 3~ · Meter /RO/SOOMa $4~, ..... 2/$7
{3' 1 {l0 200/140 '00{'10 DC 2~ · Meter/RD/lOOMa $3

.01 .10 .12 . , DC 2~ · Meter /RO/lOVDC $3 , .... 2/$5

Piv/Rms ~Rms Piv/Rms Plv/Rms
DC 4· Meter/RD/IMa/$5 @, ....... 2/$9

COO/280 i'" ,",!~20 700'490 WANTED
.20 ., . , LAB METERS! BRIDGES!

Modu lat ion Xfmr 60W~SK to 5.7K......$5
p~Rms Plv/Rms p~Rms Send 2Sc Socket Ceramic 1625 ube .... 4/S1, 10/ S2

/560 "'?a" 1 {l00 to' Socket Cera mic 866 T ube . . . . . 4/$1. 10/ S2... .55 Catalog Socket Ceramic 4XI50/loktal ....... . .4/S2
Wanted 304Tl -Top $$ Pa id II

1100 Piv/ 1200 Rms/ 1SO Ma / $1.20 {flJ, WANTED
10/ S10 YOUR _ ORDER · TODAY!

Same nODP Iv{170 Rms 75c @, 16/SI 1 2.5 M H PiWound 500Ma Choke .. . .3 for $1
3 Kv/210D R ms/ 200 Ma /$1.80 @,6/ S10
6 Kv/420D Rms /ZOO Ma/ $4 @ , 3/$9 Knob Spin-Cra nk BC348 $1 (iii, . . .. 3 for $2

Dlscap .002 @ 6Kv... .... ...... ... ...3/$1
Min iFan 6 or 12 VAC $1.50 CIl:I, . . . ,4 for S5
Be am Indi cator Selsr ns 24VAC .. .2 for $10

Dis cap .01 @ 1 Kv.... . . .. . . . .. . . . . . .6/S1 Pre cis ion T1147 Fe e e r Rel ay Gage , .. .SI
SCR-S ll ICON-CONTROl RECTIFIERS I Fuse 250Ma/3AG . . •.. . • . .50 for $I , 3OO/S2

PA. ]A 25' PA. ]A 25' DON'T C·WRITE &. SEND ORDER!
100 8 2~'

'00 2.50 3.75 XMTTG Mica Condsr . OO6 em 2.5 Kv .2/ $1
200 '00 3.25 4.25 MIn I· Re ct lli er F WB 2SIh (ig 115VD C
300 1.80 700 4.00 ' .00 3 for $1, 20 for $5
400 2.00 2.90 300 4.75 5.65 W e Buy. Sell &. Trade

UNTESTED "SCR" Up to 25 Amps, 6/$2 III SEND 25c FOR CATALOG I I !
Gla ss Diode s IN34, 48, 50, 64, 20 or $1 "TAB" Ter ms Min . Order SS

FOB New Yor k
I.WO RCA 2N408 & Two 2e ne rs Ou r Z3rd Yea r.
RCA IN2326 on prtd 3/$1, 8/$2 llITA liberty St.•' N.Y. 6, N.Y. ,Re 2-6245

SEPTEMBER 1966

Micro-Sw it ch Rated 40Amp AC & DC

:aCn'p:!~2'Fn'a;S 60 o r 90 o r lSOCy.
3 for $5
" Bruni n(" 6· Para ll.1 Rule @ $1
linear sawTooth Pot KSl5138/W. E.
5 or $1
2V3G Tube HIV Repl 2X2A ....• . .... S/SI
" SPERRY" Wattmtr Me as. l oPwr RF sell-
Ca lib/ SOMuW to 10MW $10
Syn chro Differential s C71249/l15VAC rIJ
Cycle s l e ss Back Plate @ •. . . . . . . • . • . .SS
Bendix Auto Syns " AY" Series 2/S2

Pl2S9A & S0239 CO·AX MIF ••••. . . . .3/$2
Phone Patch Xfmn Autd .. .. .• . . •... 3/$1
FT243 Xtal s & Hold ers 2/$1
In sltd Bindin e Posts 20/$1
Sun-Cells Se len iu m Autd . ••. . .. . . . . .6/$1
T036/ l ooW Unte sted Transistors 3/$1

Tube Cla mps Asstd 8/$1
.01 Mica 600WV Condsr .. .. ... . ..•• · .6/ $1
.001 to . OO6 Mlca/l200WV Cdsr , 4/$ ~
DISCAPS 002 @ 6KV ,3/ $
DISCAPS ' 005@ I KV 10/$1
DISCAPS :0012@l 6KV 4/$1
DISCAPS .01 @ l KV 6/$1

Stevens Pre ci s ion Choppers $2 @ , 3/SS
Helipots Multi Ten· Turn @ , . .• .. ..•. · S5
Pre ci sion 3_Turn Pot @ , S2
Pre ci s ion One -Turn Servo Pot @ , • .... .$1
Hellpot Dials $4 @ , , 3/$10
5 Gane Servo-Pots $2 @ • . • . . .. . . . . . .S/SS

Snooperscope Infrared Tube Ima ge Con·
ve rte r HISen s 2"" d ia . HiRe solution up to
3SO l in e/ In $5 @ • . . • . . • . . . . . . . ,3 for $10

Vibra tor Special Autd 3/$1
Crysta l Oven & Hold er __ $2

THERMISTOR.VARISTORS - W. E.
0161019 Vol. limi t $3 (ii; • . • • . . . • . . . .5/$10
0168391 Therm Coup. $1 @ , 10/S5
0168392 Th erm Coup. $2 @ • . . . . . . . • . .6/$5
0170396 HF Pwr Meas. $2 @ • . . .. . . . . 6/S5
IC Bulb Time Del. . .• .. . . .... .2/$1, 15/$5
38C/20259 Brlde e $4 @ , 4/$10

Mold Sco pe Duo Decal Socket 3/$1
Molded Dlheptal Socket · · .3/ S2
Ceramic Mae lnal Socket · ,4/ $1
Octal Molded . . . . . . . . . . . .. . . • . . . . . . 20/$1
Octal Ceram ic 10/ S1
304Tl or 829 Johnson Socket $1

X.Fo r mers All l1 SV-60C y Prim ary -
2500V@l 10Ma & Fil $2 @ ,3/ $5
llOOVCT <iY 3OOMa. 6V (ill 8A, 5V @ 3A &
12SV Bia s . a bt 1200VDC S5@ • . . • . . . .4/$IS
2.SV @ 2A $l(~l 3 for $2
6.3 V @ I A $1.:tU @ 4 for SS

I-I n Tube Hickok Type Checker . $39
G. E. YYZ-l De cade Scali ng Counter &
Dual Cha nnel & Meters $45
Piran i Va cu um Gages .... .. . . . •. ..... $39
" ESC" Var . Pul se Ten Step Del a y Network
TO. SUSEC/Zl000 & .05 to .5 $36

AM TIME PROD SOOcys h rk Amp $33
" VFC" Vib rato r Fe ed e r Controll er
Type 5-(Shake Table) . .....• ...... .$100
Black light l amps /UV .. , . ' .......... S2
Osram Mercury Ht!OI00W/ 2
Hilntens it y DC l amps S20
Ou am XB04SOW/P l amr, S50
G. E. #190T3/Cl · 60V/Q- nfraR l amp . ,SlO

Tunin g Uni t BC746 Make
Bantam 1 Watt less Coli s , .. 3/$2
Welc.h Duo -Seal #1402B Lge Cap HiVacuum
140 ltrs /M & Mtr ,$200
Consolida ted Vac. Corp PMC115A Dlf·
fu sion 'ION Pump $125
HiVa c Valve CVC,VCS21 @ , $75
Teme s ca l VAC Valve @ ,$12

Ele ctronic. VAC Depos iti on JAR less
Gla ss Bell 6· 10 $100
W.E . ' 293 Sprl nl Rel ay Tool 2/$1
CD307A/6Ft Ext Cord PlS5 & J K26 •... $1
Carbor und um Fine 6· Sto ne ,2/ $1
Bind ine Posts 5Way/30Amp R&B 5/ $1
Tu be s 6AG7 or 6AC7 3/$1

WANTED T UBES ALL TYPES
W t> B llY, Sdl .\ Tradt> A s w-u:
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BREAK
•~ , ... , ,,...
•

WRITE US NOW
fOR KING SIZE TRADE-INS ON

YOUR PRESENT GEAR!

THROUGH

NOW FOR THE FIRST TIME
2KW+ TABLE TOP LINEAR FOR UNDER $500.00
GUARANTEEDI 2KW+ PEP SSB INPUT and 1200
WATTS PEP OUTPUT, ALL BANDS 80
THROUGH 10 METERS.

EXCLUSIVE GALAXY LINEAR FEATURES
• R e l'o lu tio n ary nell' eircult, Sustains Hi-Etfi 

ciency 10-80 Meters.
• MOlOt compad 2KW Linear erer m ade . R.F.

unit just 6" x lOlA" x lIlA " , Same as Gal·
axy III and V.

• NEW ALS! (Automatic Linearity System) An
improvement over conventional ALe.

• MOST TALK·POWER EVER in this small
size.

• Operates A B , at all times.
• Built-in anlenna slci'chin~ relu}·s.

POWER SUPPLY
H eavy dut y power . upply
has 115/230 VAC primary,
.conservative 2KW CCS rat
ing with ' grain-oriented sil
icon steel core, solid state
recti fiers. All cables sup
plied. Power supply can be
placed under desk for op
erating convenience. Pre
tected by attractive cover.

------Send information on Linear Amplifier. I
Send quote on separate sheet. e 73 9K
Send new cata log. eer . -

Neme Cell I
Address; ~ _

34 15 West Broadwa y I
Counci l Bluffs . Iowa 51504 City Sta te Zip =--------------------

WORLD RADIO
LABORATORIES

GET
YOUR
FREE
'65 CATALOG----

; fORE 0 TSTA, mt» F ;lTURES- - - - .,
• ' ,W'IfT, 2.0011 Walt . n :I'-SSH. 1.000 Watts -CW, 1,000 Watts-RTnI
• Complete tube replacement cost under $30,00.
*' Uses ten 6HfS's in new, effici ent design.
• Full Power from any 100-200 watt output exciter.
• Tubes fan cooled for longer life.
*' SIMPLIFIED, reduced power tune-up.
• One knob bandswitching, 80 through 10 meters.
• High efficiency PI·NET. matches 40190 Ohms impedance.
• Built -in, adjustable low-pass filter.
*' 3rd order distortton - 3008..
.. 115/230 VAC power supply.
• Shipping weight (Linear and Supply) Approx. 5

Leo I. Me rt'lOn

W~GFQ-
128 13 MAGAZINE
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Buy it while you enjoy it
(or only $18.00 monthly!

Ask the HAM who owns one!

The most Powerful- Reliable
Rugged Transceiver ANYWHERE!

--
o

5 BAND TRANSCEIVEROPTIONS

• 300 watts - conservative ly rated
with highest efficiency. Better than
200 watts outp ut on all bands.

• Selectable-Upper or lower side
band.

• Smallest of all the high powered
transceivers. (6 " x 1Ov.. .. x II If..")

• "Sharpest" of all transceivers
spec ial McCoy 6 crysta l filter.

• " Hottes t" -receiver of them all
independently tuned RF stage.

• Comple te 80 thru 10 meter cover
age. 1 megacycle on 10 meters.

• Designed for both mobile and fixed
station use.

• "Superior," audto-dertved , dual
cons tant Ave - virtually block..
proof

• F eatures "Sh ifted Carrie r CW:'

D.C. SUPPLY- Efficienttmnsi storized
su pply, with thermal o verload pro
tection. Provides fu ll power for Gal
axy V from 12 VDC-$B9.95.

A.C. SUPPLY-Completely solid slate.
Provides full power for Galaxy V
from 115 VAC, 50-60 cycle.- $7B.95.

R.EMOTE VFO - Provide s sp li t fre
quency ope ra tion o n receiving/trans
mitting when used with the Galaxy
V- $69.95.

liThe ONLY Transceiver today designed
without compromise for the Ultimate

in SSB periormance!"

You must COMPARE
before you Buy - - 
why settle for LESS?

Cily State Zip _

Xame Call _

Address _

lii.iiiiii.ii••iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..= WORLD RADIO LABORATORIES 73·"

.. 3415 West Broadway Council Bluffs, Iowa Zip 5 150 1..
; Please ship the f ollowing:
I. 0 GALAXY V- $399.95 0 A.C. SUPPLY- $79.95
:: 0 Remole VFO -$69.95 0 D .C. SUPPLY-$B9.95
:: 0 Enclosed is my Money Order 0 Check 0 Charge it
I_ 0 Specifications & Package Infonnation
I. 0 Quote me on Attached Letter.
,. 0 FREE WRL 1966 Catalog,.
III,.
I.
I.o.I.
I.•

Le o I. M eyerson
WP GFQ
P res ident

" The House the HAMS Bui lU"
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